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Thank you for purchasing the YOKOGAWA Model WT2030 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 a safe place for quick

reference whenever a question arises.

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

» 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 sales office.

» Copying or reproduction of all or any part of the contents of this manual without YOKOGAWA'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-DOS is a registered trademark of Microsoft Corporation.
» Company and product names used in this manual are their trade marks or registered trademarks.

1st Edition: August 1996
2nd Edition: March 1997
3rd Edition: April 1998

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 accessories are missing or if they appear abnormal, contact

the dealer from which you purchased them.

WT2030 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 |
SUFFIX |

=P

NO |
YOKOGAWA ¢

Made in Japan

®

MODEL

Logo Model Basic Specifications

WT2030 253102 WT2030 253102 Capable of measurement for single-phase, two-wire;
single-phase, three-wire; and three-phase, three-wire systems.

WT2030 253103 WT2030 253103 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.

SUFFIX

Suffix Code Description

-Cl1 GP-IB interface
-C2 RS-232-C interface
-1 Rated AC line voltage: 100 VAC
-3 Rated AC line voltage: 115 VAC
-5 Rated AC line voltage: 200 VAC
-7 Rated AC line voltage: 230 VAC
-D UL/CSA standard power cord
-F VDE standard power cord
-R SAA standard power cord
-J BS standard power cord
/B5 Printer incorporated
/HRM  Harmonic analysis function incorporated
/DA D/A outputs (14 channels)
/FL Flicker Measurement Functions

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 common

(supplied in the fuse holder) (250V,5A)

3 External shunt connector cable B9284LK 2or3 1 for each element

4 Remote control connector A1005JD 1 External input and output

5 Roll chart B9293UA 2 Built-in printer (optional),
58 mm x 10 m

6 Rubber feet A9088ZM 1 1 pair

7 User's Manual IM253102-01E 1 This manual

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

Note

« It is recommended 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 I instrument (provided with terminal for protective
grounding).

The following general safety precautions must be observed during all phases of operation, service
and repair of this instrument. If this instrument is used in a manner not sepecified in this manual, the
protection provided by this instrument may be impaired. Also, YOKOGAWA Electric Corporation

assumes no liability for the customer's failure to comply with these requirements.
The following symbols are used on this instrument.

& To avoid injury, death of personnel
or damage to the instrument, the

operator must refer to an explanation
. P . p O OFF(power).
in the User's Manual or Service

| ON(power).

Manual. -1 In-position of a bistable push control

A Danger, risk of electric shock _|:|_ Out-position of a bistable push control

N_ Alternating current. J=— Function grounding terminal. This
terminal should not be used as a
“Protective grounding terminal”.

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

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 this instrument for the first 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 measuring voltage and flicker directly using the voltage fluctuation/flicker
measurement function

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

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

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

14 Communications using a GP-IB or RS-232-C interface

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

16 Specitications 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.

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.

WARNING Describes precautions that should be observed to prevent the

danger of serious injury or death to the user.

CAUTION Describes precautions that should be observed to prevent the

danger of minor or moderate injury to the user, or the damage to
the property.

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

Key Operation Rules
» 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.
* On the display, " I:l " means that the digit indicated by " I:l " is blinking.

» The active key is indicated with a " l:, " as in the display example shown in the figure below.

C — year — =-monmf dm- m vV VA
‘ _’ '_’ ' ’ ’ '_ k A var
ol L e w
=gino % MS deg
1 2 3 X (] ELEMENT < FUNGTION >

V AW VA var PF deg Vpk

GE T———1 [C——— 1 CURRENT RANGEC——1

300 600 12510 20 30 50 100 200
= mV (EXT SHUNT) =

:
o]

Digital Numbers/Characters

This instrument is equipped with a 7-segment LED which imposes some restrictions on the usable

characters. The numbers/characters are styled as follows.

0= A— 1 K- ¥ U—-U Smallu— o, 4+ — F
1— | B— &4 L—t V-4 - -
2 572 C—!. Smallc—c M- 7 W— - X—=u
31 D— 4 N— - X— 1 + =
4y E—F 0—g Y4 i
5§ F->rE P—-r Z-:

66 G- Q-1

7" H—- 4 Smallh—+ R-— -

8 —1¢ I - ! Smalli—, S—5

9-35 J- Tt
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1.1 System Configuration and Functional Block
Diagram
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Functional Block Diagram
Operation Principle and Circuit Structure
The WT2030 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
voltage is normalized by a voltage 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 circuits is sent to the DSP
via a photo-isolator, which is used to provide insulation 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 DSP CPU INTERFACE

INPUT1 DSP1
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! KEY&LED

| | CONTROLLER
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CLOCK | | 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.
Voltage range :10V,15V,30V,60V, 100V, 150 V, 300 V and 600 V
Current range c1A2A,5A,10A,20A,30A
External shunt input range : 50 mV, 100 mV and 200 mV

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 this function is
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: 2 Hz to 1 MHz

Integrator Function
This function enables integration of active power and current. Integrated values (power or current)
and elapsed time of integration can be displayed during integration. Furthermore, display of
positive and negative integrated values is also 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. However, only the measured

power is displayed during integration.

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 total active power, harmonic distortion rate (THD),
apparent power and inactive power of the fundamental waveform (first order).

Voltage Fluctuation/Flicker Measurement Functions (Optional)
This function enables measurement of voltage fluctuation and flicker in accordance with IEC 1000-
3-3.

External Shunt Input Functions
This function enables measurement of current exceeding 30 A, by using an external voltage-output
type shunt.
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1.2 Functions

Built-in Printer (Optional)

The built-in printer enables printing of set-up items. It can also print voltage, current, active power
and phase angle in the form of a bar graph during harmonic analysis. Furthermore, the printer can be
set so that it automatically prints at certain intervals.

During measurement of flicker, the printer can print the relative steady-state voltage change,
maximum relative voltage change and the maximum period during which relative voltage exceeds
the threshold level within one voltage change, as well as printing the short-term flicker value and

cumulative probability function graph.

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

also 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 START

Starts integration.

EXT STOP

Stops integration.

EXT RESET
Resets integration.

EXT PRINT
Starts printing.

External Output Signals
INTEG BUSY
Output during integration.

FLICKER BUSY

Output during measurement of flicker.

D/A output (optional)
Outputs specified measured items as a 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 a result 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.
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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
the rated value for the range used. In auto range setting range, an over range error occurs if 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.

-
!
l“

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.

600 V range 140%
30 A range 140%
20 A range 210%
200 mV range (EXT SENSOR) 140%
Other ranges 250%

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.

Peak overflow
If the peak value of the input voltage or current exceeds approximately 350% of the range (or
approximately 700% if the crest factor is 6), the PEAK OVER LED of the element in which the peak

overflow occurs will light up.

=] o

<> [we]
MEASURING MODE MEASURING MODE
[ Joon] o | EEes
EXT SHUNT
123  [mewe] 123
ALL ALL
Voltage peak overflow Current peak overflow

When measured voltage or current is below 0.3% of the rated value of the range
used
If the measured voltage or current is below 0.3% 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)

PF (power factor)

deg (phase angle) d

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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1.4 Part Descriptions and Functions

=2
Front Panel 2
-
The number to the right of the name of each key corresponds to the page number where detailed information about the key function can be found. g
— VOLTAGE (or CURRENT) FLICKER TEST keys (Optional) — — HOLD key (Page 4-2) 5
RANGE setting keys (Chapter 10) Holds the displayed value. While integration is in progress, N
(Page 4-4) FLICKER the displayed value is held but integration still continues. 8
ELEMENT key (Page 3-3) ———— <, > Switches the range in Turns the flicker measurement TRIG key o
Selects the source (element) manual range mode. function ON and OFF. Updates the measured value when the hold function is on. o
of the measured information AUTO Switches between auto SHIFT + FLICKER (LIMIT) SHIFT + TRIG (NULL) Q
to be displayed. range and manual range Sets the judgment limit for flicker Sets the NULL value. g"
modes. measurement. —
START/STOP U
— Starts and stops flicker measurement. SCALING key (Page 7-7) °
PRINTER mode key (Page 11-8) ORDER UP/DOWN keys MEASURING MODE ———— gpurer START%TOP INITIAL Turns the scaling function ON and OFF. s
AUTO Sets auto print mode (Optional) (Page 9-1) . o i ( ) 1]
ON and OFF Increases or decreases displa setting keys (Page 4-2) Initializes flicker measurement. SHIFT+SCALING(DATA) -
: der during h ” pl Y RMS Measures and displays Sets the scaling value. =
order during harmonics analysis. voltage or current as o
rms value. HARMONICS keys (Optional) — —— SAMPLE RATE key (Page 4-2) o
MEAN Measures voltage or (Chapter 9) Sets display update rate (@]
SHIFT + AUTO (SET UP) key — — FUNCTION keys (Page 4-9) current as average value, ANALYZE Turns the harmonics Y y 1Y
y . ; . SHIFT+RATE(PEAK HOLD)
(Page 11-2) Selects the item to be measured and converts to rms value analysis function Holds the maximum voltage and current values in absolute S
Selects the items to be printed. and displayed. for display. ) ON and OFF. values. 9
DC Calculates and dlspl_ays SET UP  Sets the harmonics °
DC value by averaging analysis function.
the input signal.
'y )
WT@@@@ DIG|TAL POWER METER YOKOGAWA ’
A —— = e m v| B e e e | C o T o S T m v va B —o I o S T m vk
PRINT key (Page 11-7) N I I I O PO N N I A T O I A I I Ao o B I RO AT DN I R ’-POCA_’- kt‘;Y <kF’39‘3h1_|4"t‘r)1 FEMOTE
- « Pressing this key while the
Prints out maasured values. [ A I A 4 VO A A PV A T A VP [ oy Ay M1 | A A SV nanichiodnciiohibdiweding
N olfr, ohme oms Sxffo % Ms deg op e = B S %+ — « Pressing this key while the REMOTE
ELEMENT FUNCTION ELEMENT Fncrioy | 12 3 T eEEwent v |12 3 X ) |E{EmeNT < FUNCTION > indicator LED is not lit allows alteration
1R 3 j — v \ 12 3 xC—J|V AW V AW VA var PF|deg Vpk V A W Apk VHz AHz |Wh Ah 0 THP of communication setting conditions.
PANJER = SAMPLE ——— VOLTAGE RANGE ————— C——— CURRENT RANGE ———— ([~ FLICKER TESTA | _ SAMPLE  REMOTE
[avre ] ||| &= =ffoR (101530 60 100 150 300 600 12510 20 30 5 10 200 |[rucker] gl [|{- [(Ado | 7mic | mate | [[Locar]
SET UP A 102w = mV (EXT SHUNT) = L_umr__ INmAL | | ONULL © PEAK HOLD  INTERFACE
%\ ! o o HARMONICS o o o
PRINT V ﬂ ” U H H ” H \l =1esw | = ’r < > Auto [anacvze [ ser vp|  [scaung] ave | HiE, }-|
= 303w MEASURING MODE MEASURING MODE INTEGRATOR— DATA "}"E fe
Feeds the paper one line. ABORT =avea ] l ‘ X7 SHOfT S0+ wan mmse —
POWER V1 V2 V3 PEAK OVER ————————— A1 A2 A3 PEAK OVER =
Gme) 1 2 3 [eewen) 123 [EmE Geser oo ]| | v | ~ [ o[ ] LINE FILTER key (Page 4-1)
i A 4 STMER ) SR S| Swevioo Used for measurement of fundamental
g D, harmonic of inverter waveforms or to
SHIFT + FEED (ABORT) key e Crest fact lect eliminate noise.
(Page 11-10) S . - rest factor selector— SHIFTLINE FILTER (fc)
Forces the printer to stop. — Built-in printer (optional) PEAK OVER indicator LED — keys (Page 4-1) Sets the cut-off frequency.
(Page 1-4) , SHIFT + ~ (CF3)
Warns that the peak value of the input Measures up to crest factor 3.
WIRING key (Page 3-2) \r/::age or current exceeds the allowed SHIFT +~ (CF3)
. Selects the wiring system appropriate for ge- Measures up to crest factor 6.
POWER switch (Page 2-5) the measuring object. . —— AVG key (Page 7-9)
Turns power ON and OFF. Numeric value Turns ON and OFF the function that
setting kgys o performs exponential averaging or
< Shifts the current digit moving averaging of measured values
position to the left. during measurement of voltage,
ELEMENT Keys (Page 4-4) SHIFT + DC (EXT SHUNT) key > Shifts the current digit current or active power.
ELEMENT Selects the element for (Page 4-7) position to the right. SHIFT+AVG(TYPE)
which voltage or current Sets measuring range of the external shunt. ~ Increments the value at the Sets the averaging type and
range is to be set. currently selected d_lglt or attenuation constant.
SHIFT + ELEMENT Sets voltage (or current) changes the menu item displayed.
(ALL) range for all elements at M Decrer;lwentsl thte ;:ﬂygta‘[ thﬁ
currently selected digit or changes
once. )
'slg_TA-ﬁ?RATOR I;eys (Page 8,10) the menu item displayed. ——— SHIFT + [ (MISC) key (Page 2-9)
SHIFT: START Starts ";‘egfa“f‘),”- ) o Shifts the decimal point position. Sets various parameters such as date,
SLN ets polarity of integration. ENTER Enters a numeric value or set-up rated integration time, D/A output,
( 45 =) . ) parameter. phase angle display, communication
%ggr gtops mtr:eg_ratlon. output items, peak hold function,
esets the integrated data. SHIFT + ENTER (KEY LOCK) key — frequency filter ON/OFF, store/recall
(This key is enabled only after (Page 13-3) and initialization.
integration has been stopped.) Locks keys so that settings are not affected
MODE Sets integration mode. even if keys are touched accidentally during
SHIFT+MODE  Sets integration time. measurement. '————— SHIFT + > (MATH) key (Chapter 7)
(TIMER) SHIFT key Sets the MATH function.

To activate the function marked below a key,
press the SHIFT key and then press the key.
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1.4 Part Descriptions and Functions

Rear Panel

Power fuse holder

— Current input terminal Voltage input terminal —— Warning label plate — 4 er
A spare fuse is provided in the holder
GP-IB connector Name plate — — Function grounding terminal
Connect the GP-IB interface cable here Used for functional purposes.
when communications is performed via
GP-IB interface. (An RS-232-C connector
can be provided instead according to the
user's preference.)
P @
1 O @ H ELEMENT [ 1] H ELEMENT [ 2] HELEMENT (3] 7\ WARNING ®& g % ISVILCJ)IPFI?I)Z Power connector
7 72N N 1t Is dangerous to operate NO 3-pin connector providing connection for
m\ @ \ VI UL orvironmental specifctions. ; grounding Connect the supplied power cord here.
\ ] ) ] Refer to manual. YOKOGAWA ’ A ,
P CERLCRECIBE, Made In Japan A proper connection to ground is absolutely
E ~\ E ) f RY BB EROTEERE necessary to prevent electric shock.
? ity

&) @

EXT _SHUNT

FUSE

@p

& L/ ~—
ALL TERMINALS 600V MAX TO & ALL TERMINALS 600V MAX TO & ALL TERMINALS 600V MAX TO &
REMOTE CONTROL GP-IB (IEEE488)
& or
@ @ @ ANALOG OUTPUT RS-232-C
@

External input/output connector
Connect the supplied 36-pin connector for remote control and D/A output (optional).

—— External shunt input connector (Page 3-10)
If you are using an external senser for current measurement,
connect the input cord to this connector.
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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, especially 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.

« Keep input/output terminals away from electrically charged articles as they may damage internal
circuits.

* Do not allow volatile chemicals to come into 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 a long 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
a dry, 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
YOKOGAWA 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 YOKOGAWA 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 YOKOGAWA 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
» Proximity to any high-temperature « Splashes of water, oil or chemicals

heat sources

IM 253102-01E
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2.2 Installing the Instrument

Installation Conditions
The instrument must be installed in a place where the following conditions are met.
- Ambient temperature and humidity
Ambient temperature : 5 to 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 +3°C
Ambient humidity : 30 to 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 16, "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
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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

To install the instrument in a rack, use one of the following optional rack mount kits.

Rack mount kit (optional)

Kit Name Model Standard
Rack mount kit 751535-E3 EIA
Rack mount kit 751535-J3 JIS

Mounting Procedure
1. Remove the seal cover from the mounting holes on both sides of the instrument. (Four seal
covers in total)
Attach the mount kit as shown below.
Remove the four legs from the bottom of the instrument.
Remove the handle from each side of the instrument.

Cover each handle mount hole with a seal.

AW

Mount the instrument in the rack.
¢ When mounting the instrument, support it from underneath.

» Refer to Chapter 16, "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 253102-01E 2.3
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2.3 Power Supply Connection

Power Supply Requirements

The useable supply voltage of this instrument varies depending on the suffix code.

Suffix code -1 -3 -5 -7

Rated supply voltage : 100 VAC 115 VAC 200 VAC 230 VAC
Permitted supply voltage range : 90to 110 VAC 100 to 132 VAC 1800220 VAC 198 to 264 VAC
Rated supply voltage frequency : 50/60 Hz 50/60 Hz 50/60 Hz 50/60 Hz
Permitted supply voltage

frequency range :48t063 Hz  48to 63 Hz 48 to 63 Hz 48 to 63 Hz

! |CAUT|ON | - Before plugging in the power cord, make sure that the voltage of the AC outlet fits

with the rated supply voltage on the rear panel of the instrument.

When checking the power supply fuse, refer to Section 15.3 "Replacing the Power
Supply Fuse" (page 15-4).

When checking the power cord, refer to the ratings specified in the suffix code in
"Checking Package Contents" (page 2).

Connecting the Power Cord

AN WARNING

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.
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2.4 Turning the Power ON or OFF

Items to be Checked Before Turning ON the Power
¢ Check whether the power supply voltage from the AC outlet matches the one selected by the

voltage selector switch.
» 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 is located in the lower left corner of the front panel.

uswnulsuj siyy buisn alojeg

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

the switch is pressed.

Note
« The instrument 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.
However, a warm-up time of approximately 2 hours is required before start of flicker measurement.

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 YOKOGAWA
representative. Inform them of the model name and serial no. specified on the name plate on the rear

panel, as well as the error code that was displayed.

Note

« Inthe case of an error code, refer to Section 15.2 "Error Codes and Corrective Actions" (page 15-2), 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 it is

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 15.2, "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.
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2.4 Turning the Power ON or OFF

Default Settings (Factory Initialization Settings)

Display Factor LED
Display A V1 1,V
B Al 1, A
C W1 1, kW
D Wil 1, kW
Measuring range VOLTAGE 600V 600V
AMP 30A 30A
Shunt scaling value 50.000A/FS
Measurement mode RMS/MEAN/DC RMS RMS
Measuring conditions Wiring system 1$2W 1p2W
Hold OFF
Sample rate 500ms
Scaling OFF
Averaging OFF
Line filter OFF
Cut-off frequency 0.5kHz
Crest factor 3
Peak hold OFF
Peak hold function Peak
Frequency filter OFF
NULL function OFF
Integration Invalid
Harmonic analysis (optional) ~ OFF
Phase angle display 180°
MATH Efficiency (F F F )
Key lock OFF
Scaling constant Kv 1.0000
Ki 1.0000
Kw 1.0000
Averaging Averaging method Exponential averaging( £ F)
Attenuation constant 8
Integration Integration mode Standard integration mode( 4 5 ~)
Integration timer 0h 0 min
Integration polarity SUM
Communications

Command group

GP-IB

RS-232-C

GP-IB, RS-232-C Common

Used to select 2531 command
group whether the scaling
constant is to be selected for all
the elements at once or for one
element at a time. Also used
to select WT2000 command

group or 2533E command group.

Address

Output interval during
talk-only mode
Communication mode
Status byte

Delimiter

Communications mode
Output interval during
talk-only mode
Handshake mode
Format

Baud rate

Delimiter

Status byte

Communications output
Communications output function

CM3 (WT2000 command group)

ASCII
dFLE- |
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2.4 Turning the Power ON or OFF

Harmonic analysis (optional)  Display format n-th harmonic
PLL source V1
Number of orders 50
THD equation 1IEC
Harmonic order 1
Anti-aliasing filter OFF
Window width 16

Flicker measurement (optional) Rated voltage setting Auto
Existing rated voltage 230V
Limit for relative steady-state
voltage change ON, 3.00%
Limit for maximum relative
voltage change ON, 4.00%

Duration during which voltage

exceeds the threshold level

within one voltage change ON, 200 ms, 3.00%
Limit for short-term flicker value ON, 1.00

Limit for long-term flicker value ON, 0.65

Constant used in the equation for

swnisuj siy) Buisn alojeg

long-term flicker value 12
Observation period for short-term
flicker value 10 min

Number of times measurement is
performed for short-term flicker value 12

Steady-state range 0.10%
Input elements Element 1
Printer (optional) Auto print mode OFF
Print interval 1 min
Print synchronization Synchronize to time
Print output function gFLE- |
D/A output (optional) D/A output dFLE-

Rated integration time for D/A output 1 h 0 min
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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 is turned ON with the SHIFT key held down, no
message for any optional functions will be displayed. Once this is done, no message for any optional
functions will be displayed whenever the power switch is turned ON. To display messages for
optional functions, turn ON the power switch again while holding down the SHIFT key.

Bower ON Display A Display B Display C Display D
L T L CL
(POWER) ON |“t2000] | Bank | | Bank | | EESE]
¥
[ An displays light up. |
1]
Messages = — A B C D
vary depending | urz2nan | | Y | | Blank | | Blank |
on thuesggflons L Model L» ROM version
When D/A output option is used
- [eeo3g] [ 6° [ JAS[ men [°
When printer option is used
g I EEET o T O T g T g
When harmonic analysis option is used
»> Mo |A B -|C D >
lwe2fan)® [ 5" [ HA-A[T[ menk |
When FLICKER TEST function option is used
g I EET o T o I o L g
When GP-IB interface is incorporated and addressable mode A is selected
= leeegag)® [ @i [ LP o b|°[ RddeR)] g
When GP-IB interface is incorporated and addressable mode B is selected
s EFEFER 0B [ LR B|°[ Rddrs|P >
When GP-IB interface is incorporated and talk-only mode is selected
" [eeeg3g]t [ od® [ 6P b|°[ Eonld]” [T
When GP-IB interface is incorporated and 488.2 mode is selected
> A B o C o o |D >
o B EE Y- ET o N o B A T T
When GP-IB interface is incorporated and address display mode is selected
> A B - C D -
> |4.n 'n_-’n:| | :n:| | ,u_‘p,h| | Fdrr :|
When RS-232-C interface is incorporated and normal mode is selected
> |.__:';:,: :n|A | I |B |‘_',:l :-,.;_-|C| '_'a._|D >
When RS-232-C interface is incorporated and talk-only mode is selected
| [@e2f3f) [ 5] [523200°[ kaaty]? g
When RS-232-C interface is incorporated and 488.2 mode is selected
»- TELERIL L -523 JI'C :_:r:p;:D >
gl g gy & e Y ] [T ==
When RS-232-C interface is incorporated
- = 1A = D
o [Y£2038)* [ HAAJED]® [ ForB]®[ 5-5654] .
Handshake Data format Baud rate
Are messages for P

o}
all specified features and option -
displayed?
YES - Ready for

measurement
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2.5 Setting the Date and Time

Setting the Date/Time Mode

Mode Setting

1. Press the MISC key (SHIFT + o) - YOKOGAWA 9
Keep pressing the up A or \ key until ‘ _f '_, '_ ’- ': Z ::

"d Ak E" appears on display D. N S G Y

o T = S S %+ =

1 2 3 X [ ] ELEmMENT < FUNCTION >
V AW Apk VHz AHz Wh Ah 1 THD ==ll—=]

2‘ Press the ENTER key \FLVCKER" /@ \DHOLD | tric | rate | ”DLOEALI

"d A £ £" moves to display A, and the date e — M oo e

[anacvze | ser vp|  [scaung] ave | HFE,
e

DATA TYPE

1]

MATH misc

[~ [~ [o=] [

SCF 3 ©TCF6 SKEYLOCK  [SHIFT]

and time currently set appear on displays C

INTEGRATOR:!

START | sToP

SUM,+,-

and D respectively. The leftmost digit of
display C (date) starts blinking.

RESET | MODE

= TIMER

Display A Display B Display C Display D
I I T lCHIl'II [ I B B el g
O (N (oo J.0 4
M D H M S

Setting the Date and Time
3. Set the desired value for the blinking digit using the A or V key. Press the < or > key
to move to another digit and set a value. 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 Display

The blinking position can be shifted to the left or right by pressing F’ :-,'I ’l :"l ’l
the < or > key. Pressing the < key causes the digit to the left of = =

the currently blinking digit to blink, and pressing the > key causes Pressing the > key
the digit to the right of the currently blinking digit to blink. The ¢

blinking position wraps around in both directions.

o 5o
:l'cl.'_l (N

Setting a Value W=
To select a value for the blinking digit, press the A or V key. Do P S
Pressing the A key changes the value according to the sequence 1, Pressing the A key
2,3...9,0 and back to 1. Pressing the \V key changes the value in *

the opposite direction.

Note
« If the time is not set properly, " !- il E} will appear.
* Years whose final two digits are less than "96" will be treated as 21st century years.
00 — 2000
95 — 2095
96 — 1996
99 — 1999

IM 253102-01E
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3.1 Wiring Precautions

JAN WARNING B

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 value is 2.5kV or  The peak value is 90 A or RMS value is 50 A, whichever is the lower.

Instantaneous RMS value is 3.0 kV, Peak current of 20 times the rated measuring range or lower in the case

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

Maximum The peak value is 1.4 kV or  The peak value is 60 A or RMS value is 35 A, whichever is the lower.

Continuous Input RMS value is 2.5 kV, Peak current of 10 times the rated measuring range or lower in the case
whichever is the lower. where an external input is used

! |CAUTION| .

Note

If you want to use an external current transformer (CT), use one which has a
sufficient withstand voltage against the voltage to be measured. 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?2.

« 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 253102-01E
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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
1 2 3 X ORDER DOWN V A W % 1 2 3 X
ED?HVTER = SAMPLE
= = BESh
SET UP %L JA o 102w
T
=303W
o 304W
ABORT o3V3A
POWER
[ wirinG |
Three-phase, Three-phase,
three-wire model (253102) four-wire model (253103)

—> 102W (single-phase, two-wire) —»—1®2W-(single-phase, two-wire)
1d3W (single-phase, three-wire) 1d3W (single-phase, three-wire)
3d3W (three-phase, three-wire) 303W (three-phase, three-wire)

304W (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.
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3.2 Selecting Wiring System

Selecting Element
Element selection can be performed for each display. Press the 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, A1 or W1) is WITE0s0
¢ displayed.

2  : Measured input value for element 2 (V2, A2 or W2) is

displayed. (Selection of element 2 is not possible for 0 va
# the three-phase three-wire model (253102).) PR (—

=

3  :Measured input value for element 3 (V3, A3 or W3) is e
* displayed. 117
3  :Average (XVZA) of measured voltage or current of PoweR

elements 1 and 3 or elements 1 to 3, or the sum (W) L)

of active power is displayed. However, no value will be
displayed if the wiring system 192W 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 "F ~ ~ | 5". Refer to Section 16, "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
253102 1P2W L3

1DP3W 1,3,2
303W 1,3,2
253103 1P2W 1,2,3
1O3W 1,2,3,2
303W 1,2,3,2
304W 1,2,3,2
3V3A 1,2,3,2
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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 10P3W 3P3W 304W 3V3A
WIRING key 1P2W 1P3W 3P3W 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 shunt 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 (102W)

SOURCE LOAD

@ SOURCE v
O, LOAD

®

@
O,

Input terminals

SOURCE LOAD

I+

>

SOURCE v
@ @ LOAD

@

Input terminals

Fig. 3.2 Wiring Diagram for Single-Phase Three-Wire (103W)
SOURCE LOAD

@@ @@ SOURCE . -
@
® ®

Input terminals Input terminals

<

I+

®

<

(as)
A x

A WM €]  When applying a current to be measured directly to the input terminals of the
instrument, make sure that the external shunt cable is not connected to the
instrument.

! |CAUT|ON| 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 (30®3W)

R SOURCE LOAD O
S
T 1 EX SOURCE
@ @ @ @ % ? LOAD
® ®
@ ®
Input terminals Input terminals Oi

Fig. 3.4 Wiring Diagram for Three-Phase Four-Wire (304W)

SOURCE LOAD

Z-unx

O] ®|® ®®
® ® ®
S, ® ®

Input terminals Input terminals Input terminals /‘D
A/

I+

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

SOURCE LOAD
: AV
1
; R NG
1 2 3 SOURCE v v
LOAD

@ | (@] | @
® -
® ® ®

Input terminals Input terminals Input terminals

B
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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

. Cs External case

0 I // ‘/‘/ Grounding

>
1

I+
— O

| Current circuit shielding case

The voltage circuit is enclosed in its own shielding case, and the current circuit is also enclosed in its
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 Cs and C's are still present. Cs is 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's imagine the circuit shown in Fig. 3.7, where one end of the SOURCE (power
source) and the external case are grounded. Current iLL from the power source enters the current
terminal (A), passes the shunt, comes out from the current terminal (+), then returns via the LOAD
(load) to the power source, as indicated by the dotted line. The other route (iCS) is indicated by the
dashed line; from the power source, through the shunt, stray capacitors, external case grounding,

and power source grounding.

Fig. 3.7
:iL \' [ :
E |
SOURCE [ A . | LOAD
(o——o—D— |
i / L ) 2| shunt o/ cs | |
Y ) ( |L:
”9 A= ) : |
X N
S L B //
¥ fes [
[ _

From this, it is obvious that the sum (vector sum) of the load current iL and ics, which flows through
the stray capacitors, is always 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 CS is VCs
ics = VCs x 2ntf 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] = Ves[V] x 2rf[Hz] x CS = VCs x 2af x 10710

=2m x 10* x VCs x f[kHz] [mA]

Assuming f = 100kHz, Vcs = 100V, ics = 6.28mA
If il = 1A, the current is expressed as a vector sum, as below, where the load consists of resistance
only (i.e. COSgp =1),

>
1L + Ics

=12 + 0.00628>

= 1.00002
Therefore, the measurement error is 0.0002%, indicating that the effect on the measurement of the
stray capacitance is very slight.
—> —> —>

ics iL+ ics

If COSg = 0.5, the current can be obtained as follows.

- —
- iL+ics
Ilcs g~ 4 !
— — 3
iL- 8in60° iL !
3 - :
| iL- sin60°
- | 1
Ics i |
+ 60° = :
—> —
iL- cos60° iL- cos60°
> - >, P 2
L + g =\/ (iLcos60°)” + (ics + 11.5in60°)

=/(0.5)* + (0.00628 + 0.866)*
= 1.00542A

Therefore, the measurement error is 0.542%.
If COSp =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 COSgq, 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 600 V, connect an external potential
transformer (PT), and connect the secondary side of the PT to the voltage input terminals.

« If the maximum current of the measuring object exceeds 30 A, connect an external current
transformer (CT), and connect the secondary side of the CT to the current input terminals.
In the diagrams below, 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 (102W) System with PT and CT

Connected
Example 1 Example 2
SOURCE LOAD SOURCE LOAD

Input terminals Input terminals

Fig. 3.9 Wiring Example for Single-Phase, Three-Wire (193W) System with PT and
CT Connected
SOURCE LOAD

wLECT

Input terminals Input terminals

A W73 1[N\ [€] 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

R SOURCE LOAD
S
T

[y (A | | I A R | [ I i [ I |

1 1 I 1 I 1 I I

1 1 I 1 I 1 I I

1 1 I 1 I 1 I I

| L PT mvl | L P mVI

] ] ] | I 1 I -

Input terminals Input terminals

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

SOURCE LOAD

Z-n 3

_Et;g;jSI:ECT i_w\_/ _wEECT i_zt;m}\_/ _wE:CT

Eé'":

- R -_FVvY - R -_FVvY _F-_T
1 2
®|© ®|©
® ®
® ©) .
Input terminals N Input terminals - Input terminals

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

R SOURCE LOAD

S
T

—H® L —® L ® L

Input terminals Input terminals Input terminals
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3.3 Wiring the Measurement Circuit

Wiring Method when External Shunt is Used

AN WARNING

In cases where the maximum current of the object to be measured exceeds 30 A, connect a voltage-
output type current shunt having the desired rated current to the external shunt input connector. The

sensor must have appropriate frequency and phase characteristics.

Connecting an External Shunt to an External Shunt Input Cord
Connect the shielding wire of the cord to the output terminal (OUT L) of the shunt, 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

Shunt area.

A OUTH
Connector (B9284LK)
N — To EXT SHUNT

| [N — :> connector of the
S M :| WT2030 digital
R power meter
+
- OUTL

Since 50, 100 and 200 mV ranges are available for the external shunt, use an external shunt whose
voltage drop matches these ranges. If an external shunt that does not match these ranges is used,
convert the measured values on the display to input current values using the scaling function. Refer

to Section “4.2 Setting Measuring Ranges” (page 4-4).

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

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 shunt input connector (EXT
SHUNT) must be constructed in such a way 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.

3-10
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3.3 Wiring the Measurement Circuit

Note

« The external shunt must be selected carefully and its frequency and phase characteristics taken into account.

« The external shunt must be wired so that the area between the wires connected to both ends of the shunt 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.

« To avoid the effects of common-mode voltage, the external shunt must be connected to the grounding side of

the power source.

Fig. 3.13

OV
OF=
WT2030 LOAD
:E EXT
l AW

External shunt

« If the measuring object is high frequency and high power and is not grounded, the effects of inductance present
on the shunt connecting cable will be increased. In this case, use an isolation sensor (CT, DC-CT, clamp).

Fig. 3.14
€ o)
oL
WT2030 LOAD
/\_/ O
OF=

« For safety, use a shunt that is enclosed in a case. Use of a bare shunt may cause an electric shock if the shunt
is touched accidentally. If a case is provided separately, the case must have a sufficient withstand voltage
against the voltages to be measured. However, this requirement does not need to be met if the shunt is
connected to the grounding side of the power source as shown in Fig. 3.13, the single-phase, two-wire system.

IM 253102-01E

Burim



3.3 Wiring the Measurement Circuit

Fig. 3.15 Wiring Example for Single-Phase, Two-Wire (1®2W) System with Shunt
Connected

SOURCE LOAD

External shunt

EXT SHUNT
®— input terminal

Fig. 3.16 Wiring Example for Single-Phase, Three-Wire (1®3W) or Three-Phase,
Three-Wire (3@3W) System with Shunt Connected

SOURCE LOAD
A +
R D:\ ;
OUTH OouTL
N) s
A +
T e
(Single-Phase) Three-Phase
Three-Wire ) Three-Wire OUTH OUTL
1 3

) ®)

@ @

@|[Offs— ExTshuNT @)|[Qffe— ExT St
L] L]

Fig. 3.17 Wiring Example for Three-Phase, Four-Wire (3®4W) System with Shunt

Connected

SOURCE LOAD

Shunt +

R
Shunt +
OUTH ouTL A +
s
Shunt +
OUTH OuTL A *

O
@
e EXT SHUNT © $ EXT SHUNT

input terminal input terminal

A®e

O
©)
© $ EXT SHUNT @

input terminal
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3.4 Improving Measurement Accuracy

Recommended Wiring Method
This instrument is designed so that voltage input impedance is high and current input impedance is

low to reduce the effect of instrumental loss 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 mQ2 + 0.07 uH (all ranges)

Fig. 3.18

SOURCE LOAD

Qrounding I | L v H LOAD
side @ :>souace J/ @

I+

®©

@ OO . AJi"

+ A -

WT2030 digital power meter

In the above diagram, the voltage measurement circuit is connected to the load side. The effects of
instrumental loss 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 flows to 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 is iL. Since the input impedance of the voltage measurement circuit is high
(approximately 2.4 MQ), and even if the input voltage is 600 V iV becomes approximately 0.25 mA
(=600 V/2.4 MQ). If the instrumental error is assumed to be below 0.1%, the measured current (iL.)
will be 250 mA or higher (load resistance: 2.4 Q or lower). If the input voltage is 10 V, iL is 4.2 mA
or higher. The relationship between the input voltage and the measured current in cases where

instrumental error is within 0.1% and 0.01% is given on the next page as a reference.
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3.4 Improving Measurement Accuracy

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

417mA 4.17A

o | 1 2 3 4l 5
I I I I [T
| |
|
—~ 200 | |
Z ! I
()] ! I
g 400 : Effect decreases. |
©° ! [
> ! I
S 600 | |
5 ! |
[7) ! I
1] I I
g 800 | |
| |
1000V ! ‘

\0.1% effect \ 0.01% effect

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 current is low (i.e. high load resistance). In this case, make the
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 is erroneous. However, the effect of this error is small since the input
impedance of the current measurement circuit is low. For instance, if the load resistance is 600 €2, the
input impedance is approximately 6 m, therefore the error in measurement is approximately 0.001%
(=eA/(eL + eA)), which is low.

Fig. 3.20

SOURCE P LOAD

I+

s X
7O

+ A
— O MNWO—
~
p— €A
WT2030 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.

3-14
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3.5 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 192W, 103W or 3®3W (for 253102 only), or 1®2W or 3®3W (for
253103 only).

Power
source

Transformer Load

. W3
Equation: ) = - x100(%)

Single-phase for input and three-phase for output:
Select 1®3W, 3®3W, 3®4W or 3V3A. (Applicable only to 253103)

Power

source Transformer Load

) WI1+W3
Equation: n = w2 x100(%)

Measuring Efficiency Using the MATH Function
It is not possible to measure efficiency directly with the following wiring method. However, use of
the MATH function (A + B) enables computation of efficiency. For a description of how to set the

MATH function, refer to Section 7.3, "Arithmetical Operations Using Display D" (page 7-4).

Display A Display B Equation
w2
w2 W n=
W
w2
WI1+W3
At
(A~ .
N Vv
Wi
Power @i Transf v Load
source ¥ ransformer W2 + oa
Ay .V A4
P + A2,
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

Setting the Crest Factor

The crest factor for the input can be set to either “3” or “6” using the crest factor setting key.

YOKOGAWA 4

To set the crest factor to “3”
Press the CF3 key (SHIFT + \/).

B_ —m—— i e v gk
Wuuuuuuum

[ A

ScAUNG  _ EXT
= MATH = Bicror =sanr %+ =

h

1 2 3 X (] EEment
To set the crest factor to “6” V A WApk VHz AHz Wh Ah 9 THD
Press the CF6 key (SHIFT + A). o FUCKER TESTS) SAMPLE -
[Fuicker] ST [(Howo T tmic_ ] mate | [ rocaL]
LiMIT INITIAL ONULL O PEAK HOLD  INTERFACE

—, HARMONICS

The LED for the selected crest factor will light up.  [wwee]serve]  [soaume] ave | Afen |

INTEGRATOR

START | sToP

SUM,+,-

RESET | MODE

= TIMER

< > o

MATH  MISC

el [

CF 3 ©SCF6 SKEYLOCK  [SHIFT

Note
» Measurement accuracy in the case of a crest factor of 6 will be 1.5 times the range error for a crest factor 3.
« The crest factor cannot be changed while integration or measurement of voltage fluctuation/flicker is in
progress or when it has been interrupted.

Measuring with Line Filter ON

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

sabuey pue suonipuo) Bulnseap buimes

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 also be obtained.

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

e A 5th order butterworth lowpass filter is used.

Setting the Cut-off Frequency
1. Press the fckey (SHIFT + LINE FILTER). ———m—————
Display C displays " £ ~" and display D ‘ Tt

L Ay W M

scaune _ e
= mam = 408 S8 %+ —

1 2 3 © () ELEMENT
. << FUNCTION >
2. The cut-off frequency on display D V AW Apk VHz Az Wh AR 7 THD

changes in the following order each time = FUCKER TESTS) SAMPLE -
. . FLICKER| START HoLD | TRIG | RATE LOCAL
the A key is pressed, so select the desired ool i ) Lo me mr el

YOKOGAWA 4

pk

h

= > <
L

displays the currently selected cut-off frequency.

_ HARMONICS

cut-off frequency. [ s wr]  [soame] 7 | B
0.500 = 5.500 —= 0.500 —. .. DATA  TYPE 1o

INTEGRATOR:!

. Garle | [ < ] > [ °
Pressing the \/ key causes the cut-off o | P L R
frequency to change in the opposite order. [reser oo ]| [ v [ ~ [ewen]

= TIMER| SCF 3 =CF 6 SKEYLOCK | [SHIFT

The cut-off frequency is displayed in units
of kHz. The default is 0.500. Lights up.

3. Press the ENTER key.

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

Note
« The line filter cannot be turned ON and OFF during integration
« Pressing the LINE FILTER key 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 5.5 kHz.
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4.1 Setting Measuring Conditions

Setting the Display Update Cycle (Sample Rate)

YOKOGAWA 4

1. Press the RATE key. Display C displays
"5 -~ AL E" and display D displays the

currently selected sample rate.

2. The sample rate on display D changes in the

——howr —— ——min —— —

pk

D v
i u:uuAm
[ N

SCAUNG  _ EXT
= MATH = Bicror =sant %+ =

12 3 X [ ]eemenr < FUNCTION =>
V A W Apk VHz AHz Wh Ah 1 THD =ll—]

following order each time the A key is

pressed, so select the desired sample rate.
-’JSS’-’J‘ (500 ms) = 2000 (2s) =
£50250ms)— D500 —. ..

Pressmg the \/ key causes the sample rate

to change in the opposite order

FLICKER TEST SAMPLE
ﬁj ] o = REMOTE
FLICKER | STAAT [ Howo || tmic | mate | [ rocac]
TMIT___INTAL SNULL = PEAKHOLD  INTERFACE

_, HARMONICS

[awacvze [ ser up]  [scauma ] _ave | Hi%s |
DATA TYPE fc

EEN

MATH  MISC

INTEGRATOR

START | sTop

SUM,+-

RESET || MODE

= TIMER

| v H ~ HENTER|
SCF3 ©CF6 SKEYLOCK [SHIFT

Sample Rate Lower Limit Frequency Frequency Range
(for Measurement of V, A and W)

250ms 20Hz 20Hz < f < IMHz

500ms 10Hz 10Hz =< f < 500kHz

2s 2Hz 2Hz = f < 100kHz

Default setting is 0.500 (500 ms)

3. Press the ENTER key.

Note

The sample rate is fixed at 2 seconds during integration and measurement of voltage fluctuation/flicker.

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 function is

YOKOGAWA 4

D — o — —— i — ——

WHﬁﬁnnﬁHm

= mam = K58 =8 %+ =

currently on. Pressing the HOLD key again causes
the LED to go out, indicating that the hold function

is now off.

1 2 3 X (] eement < FUNCTION >,
V AW Apk VHz AHz Wh Ah 9 THD

Updating the Data during Hold Mode
Pressing the TRIG key while the HOLD indicator
LED is lit will update the measured values. The

measured values are also updated when the external

FLICKER TEST SAMPLE
= = = = REMOTE
FLICKER || STZET [[Howo | rmic | mate | [ Locac]
LMt INITIAL CINULL  © PEAK HOLD INTERFACE
o HARMONICS

[awacvze [ ser up]  [scauna| ave %{’Egﬁ
DATA TYPE

INTEGRATOR

START | sToP

SUM,+.-

RESET | MODE

= TIMER|

T

MATH  MISC

L [~ o] [ ]

SCF 3 SCF 6 ©TKEYLOCK  [SHIFT

trigger signal is received.

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

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

The default setting for measurement mode is RMS.

RMS

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

equation is given below.

| T f(t) : Input signal
2

\/Tf f(H-dt T : One period

0

: Displays DC value obtained by averaging the input signal.

of the input signal
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4.1 Setting Measuring Conditions

MEAN

This mode is used to display input voltage or current as a rectified 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.

xr

TT

2 2
. ;f If(Oldt T

2y

DC

f(t) : Input signal

: One period of the input signal

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 | Mean-value Linear
. mode | rms value | llean value | o ification| averaging
ame Display
Waveform RMS - MEAN bc
/\ / ; iEp Ep 2 Ep
Sine Wave \ *Ep 0
0 T \/2]1: /2— . /2_

Half-wave /\ 7\ IEp Ep Ep Ep Ep
rectification| 5 p o0 \ 2 - 2/2 T
rectification| g P 2 . = . P

Direct tEp E E T E E
current P P 2/2 P P
Triangular / : 1Ep Ep Ep T E 0
*Ep
wave 0 w \/Zn /3 N 4/2
Square | | tEp T
wave 0 T 2r Ep Ep 2/2 *Ep 0
T T JTeT T
*Ep *Ep * Ep *Ep
Pulse 2 2 a2 2
—_ T |
|_| 1Ep When duty D (= N ) is applied:
0 2n 2
neD
/D- . *Ep .
D+Ep D<Ep 2/2 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 1 VOLTAGE RANGE 1 [ CURRENT RANGE

PAPER

12510 20 30 50 100 200

= ERROR 101530 60 100 150 300 600
c1s2w —s
e | [ < [ > [am]
=3e3w MEASURING MODE

= = o
304w

(s Jwemn | o0 |
©3V3A

V1 V2 V3 PEAK OVER
[

1 2 3 ELEMENT
T ALL

= mV (EXT SHUNT)=

< > AUTO

FLICKER TEST
=) o

SAMPLE

© REMOTE

-
[Fckea] 32257 || [(Hoto || tmiG

[ rate | [ ocac]

LIMIT ___INITIAL SNULL
_ HARMONICS

o

© PEAK HOLD INTERFACE

o
[awacvze [ seT up]  [scauwe ] ave

=
[ E¥en

MEASURING MODE
=] =)

o

RMS MEAN bc

DATA TYPE
INTEGRATOR
o

o
START STOP

fc

EXT SHUNT
A1 A2 A3 PEAK OVER

SUM, +,- MATH

Mmisc

[eLEment]

[ Reser ]| mooE ]

EARNCT

1.2 3
1 ALL
I

o TIMER

S CF 3 ©SCF 6

S KEY LOCK SHIFT

\
Selected voltage
element no. is lit.

ELEMENT key

Selected current
element no. is lit.

ELEMENT key

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

2. Press the range setting key (<, > or AUTO) to set the desired measuring range.

3. Repeat steps / 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. Press the ALL key (SHIFT + ELEMENT).
All element nos. will light up.

2. Press the range 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 | AUTO indicator LED
YOKOGAWA 4
Lk hm v oAl Bo oo e v
7000 0| A 1 H « a v I8 T 1TH [ PR
LG LY v Llv w il L0 LY Lliww n
Saiho  Sfues % ™S Safho | % Ms deg B o % + =
ELEMENT rncpon | 1 2 3 K Jememenr | 4o oS |12 8 X ] eemenr < Funcrion >
12 3 xC—3 Vv A w@ V AW VA var PF deg Vpk V AW Apk VHz AHz Wh Ah I THD =1—2]
= SAMPLE ——— VOLTAGE RANGE ' =———1 CURRENT RANGEC——) [~ FLICKER TEST. = SAMPLE S REMOTE
=Ef6R 101530 60 100 15] 300 600 1251 20 30 po 100 200 |[Fucker] STgE HoLD | TRIG | RATE
=|mV (EXT SHUNT)= LMIT INTIAL ©NULL © PEAK HOLD  INTERFACE
— HARMONICS - - -
[ waivzel[ ser up|  [soatma] ave | B
MEASURING MODE MEASURING MODE DATA TYPE re
- S S - S 2 INTEGRATOR
AN [ Joe [ e | |G| [« 12
X7 SHUNT SO WATH IS
Vi V2 V3 PEAK OVER A1 A2 A3 PEAK OVER L]
) | 12 129 ]| [~ [~ Jome] [ ]
ALL ALL O TIMER. SCF 3 TCF 6 OKEY LOCK

\ \
Voltage range setting key Current range setting key

Manual Range Setting

When the AUTO indicator LED is not lit, manual range setting mode is valid. In this mode, the next
lowest or highest range can be selected manually by pressing the < or > key respectively.

If the AUTO indicator LED is lit, press the < or > key. This will cause the 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.

Range Up : A higher range is selected immediately if the instantaneous input voltage or
current exceeds approximately 350% of the rated value (or approximately 700%
if the crest factor is 6) 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 range is 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.

e Press the 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.

¢ e e e - - - " will 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.

« Auto range will be canceled automatically when the measurement mode is switched to voltage fluctuation/
flicker measurement mode.

« Refer to Section 16, "Specifications", for measurement accuracy.

IM 253102-01E
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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 as follows.

Wiring System

Power Range

Single-phase, two-wire (1P2W)

Voltage range x Current range

Single-phase, three-wire (1D3W)
Three-phase, three-wire (3P3W)

Three power meter method (3V3A)

Voltage range x Current range x 2
(When the same voltage and current measuring ranges are used for all elements)

Three-phase, four-wire (304W)

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 50000 counts.

2. If the crest factor is 6, the lowest digit will not be used when the computed result or efficiency

exceeds 10000 counts.

3. 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
1.0000A |2.0000A |5.000A 10.000A |20.000A |30.000A
10.000V | 10.000W [20.000W |50.000W | 100.00W |200.00W |300.00W
&[15.000V |15.000W |30.000W |75.00W 150.00W  [300.00W |45.000W
S(30.000V  [30.000W |60.00W 150.00W | 300.00W |600.0W 90.00W
| 60.00V 60.00W 120.00W  [300.00W | 600.0W 1.2000kW | 180.00W
% 100.00V | 100.00W [200.00W |500.00W | 1.0000kW |2.0000kW |3.0000kW
% 150.00V | 150.00W |300.00W |750.0W 1.5000kW |3.0000kW |4.5000kW
=>|300.00V [300.00W |600.0W 1.5000kW | 3.0000kW |6.000kW | 9.000kW
600.0V 600.0W 1.2000kW |3.0000kW | 6.000kW | 12.000kW | 18.000kW
EW for 1d3W, 303W and 3V3A Systems
Current Range
1.0000A |2.0000A |5.000A 10.000A |20.000A |30.000A
10.000V  |20.000W [40.000W | 100.00W |200.00W |400.00W |600.0W
$[15.000V [30.000W |60.00W 150.00W | 300.00W | 600.0W 90.00W
S(30.000V  |60.00W 120.00W  [300.00W | 600.0W 1.2000kW | 180.00W
| 60.00V 120.00W [ 240.00W |600.0W 1.2000kW |2.4000kW |360.00W
dg‘) 100.00V  |200.00W [400.00W | 1.0000kW |2.0000kW |4.0000kW |600.0W
% 150.00V  (300.00W | 600.0W 1.5000kW |3.0000kW |6.000kW | 900.0W
>|300.00V (600.0W 1.2000kW |3.0000kW | 6.000kW | 12.000kW | 1.8000kW
600.0V 1.2000kW |2.4000kW |6.000kW | 12.000kW |24.000kW | 3.6000kW
ZW for 304W System
Current Range
1.0000A |2.0000A |5.000A 10.000A |20.000A |30.000A
10.000V  (30.000W | 60.00W 150.00W | 300.00W |600.0W 900.0W
$[15.000V (45.000W |90.00W 225.00W  [450.00W [900.0W 1.3500kW
S(30.000V  90.00W 180.00W  [450.00W | 900.0W 1.8000kW | 2.7000kW
| 60.00V 180.00W [ 360.00W [900.0W 1.8000kW |3.6000kW |5.400kW
©/100.00V  [300.00W | 600.0W 1.5000kW | 3.0000kW |6.000kW | 9.000kW
% 150.00V  (450.00W |900.0W 2.2500kW |4.5000kW |9.000kW | 13.500kW
>|300.00V (900.0W 1.8000kW [4.5000kW |9.000kW | 18.000kW |27.000kW
600.0V 1.8000kW | 3.6000kW |9.000kW | 18.000kW [36.000kW | 54.00kW
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4.2 Setting Measuring Ranges

Measuring Range for External Shunt
Scaling Function
The maximum current measuring range of this instrument is 30 A.
If the current to be measured is higher than this maximum, an external shunt can be used. Use of the

scaling function enables direct reading of the measured value.

Display Item Measured/Computed Value Scaled Value
Current A Ksx A

Active power w Ksx W
Reactive power var Ks x var
Apparent power VA Ks x VA

Ks: External shunt scaling value

Setting Measuring Range
1. Pressthe < or > key to select the measuring range (50, 100 or 200 mV).

Setting External Shunt Scaling Value

1. Press the EXT SHUNT key (SHIFT + DC). “5 ki n £7 Display
will be displayed on display A. The element currently ‘ X
selected is displayed on display C. Press the A or \/ key (RS U U

until the desired element is displayed on display C. Pressing the > key
The display changes in the order of A L. | (all elements) —

T (]

£1L ! (element 1) = £ L 2 (element 2, applicable only

for the 253103) — £ ! J (element 3) = £ m d (to end
making setting) and back to A L L.
After the element has been set, press the ENTER key.

Display D displays the external shunt scaling value for the

-
Ul
=
o |
™ -
[
=
|

o
g
g
g

=
™

element which is currently selected for display C, with the
digit on the extreme left blinking. Pressing the /\ key
2. Shifting the blinking position *

The blinking position can be shifted to the left or right by

o
g
g
g

pressing the < or > key respectively. [

3. Setting a value
To set the value of the blinking digit, press the A or \/
key.
Pressing the A key changes the value in the order 1, 2, 3 ... 9, 0 and back to 1.
Pressing the \/ key changes the value in the opposite direction.
Default scaling value: 50.000
Minimum scaling value:  0.0200
Maximum scaling value:  1000.0
4. Shifting the decimal point position
The decimal point can be shifted by pressing the key.
5. After the scaling value has been set, press the ENTER key.
6. The next element is now displayed on display C. Repeat steps 2 to 5.
7. To exit from setting mode, select “ £ - o~ on display C and then press the ENTER key. To
exit from setting mode in the middle of making settings, press the SHIFT key or DC (EXT
SHUNT) key.

IM 253102-01E 4-7
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4.2 Setting Measuring Ranges

Setting Example for External Shunt Scaling Value
When the external shunt range is 50 mV and the following shunt is used

Shunt used: 100 A/100 mV
Set the scaling value to “50.000”.

When the secondary-side rating of the external shunt is not 50 mV, 100 mV or 200 mV

Note

This problem can be solved by using the scaling function. An example is given below.
When a shunt with a rating of 50 A/60 mV is used:

(50/60 mV) x 50 mV (setting range) = 41.666...

From the above calculation, set the scaling value to “41.667".

Since the measuring range is 50 mV, make sure that the input is within the range 0 to 50 mV.

If an attempt is made to set a scaling value that is outside the setting range, error code “E - - {Z"is
displayed. In this case, re-enter the correct value.

To read the measured value directly when an external shunt 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
it is displayed.

If the ENTER key is pressed while “H | L " is displayed on display C, the value displayed on display D will be

set to the shunt scaling value for all elements.
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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 has its own FUNCTION key and ELEMENT key.

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

W‘T‘@@@@ DIGITAL POWER METER YOKOGAWA ’
e — Cor— o = v P D o = vk
00 e e e e [ B VY O N N PR
DY L. IO 2 A N POV A A A A A A Y

= oRver = TES migs % Snfto % MS = mm = FE =fw + =
ELEMENT FUNCTID%/‘ ELEMENT Fumn%( 1.2 3 ¥ (] ewemenr <ru~cnc¥> 12 3 X (] eement < FUNCTIQN =
12 3 Xm vV AW — 12 3 x VvV AW VAW VA var PF deg Vpk [(==I—=—=1 |V A W Apk VHz AHz Wh Ah 1 THD C=l—]

i

AUTO
SET 0P

© SAMPLE ———— VOLTAGE RANGE C————1 [————1 CURRENT RANGE

o parER
ERROR

101530 60 100 150 300 600

1251 20 30

KEENEa

AR

50 100\ 200
= mV(ExT sHUR) =

FLICKER TEST SAMPLE

START

FLICKER] 1308

AL
HARMONICS

Pt 1 00007 =1oaw
Sseaw MEASURING MODE MEASURING MODE DATA  TYPE fe
assaw
[Crezo | Bl EZES (<1 Y]"-]
AsonT asvaa
T e o
POWER V1 V2 V3 PEAK OVER A1 A2 A3 PEAK OVER
] WiRiNG 123  [EeE 12 3 [Eeer [reser o ]| | v f ~ | &vmen
oo al ALL ALL = TIMER SCF 3/ SCF 6 OKEY LOCK [SHIFT

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
type is switched when the right-side FUNCTION key is pressed. Pressing the left-sidle 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 (active power) —» INTEG TIME (integration time)

+

Display B

Default setting for display B is "A" (current).
V (voltage) —» A (current) —» W (active power)

T
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4.3 Selecting What to Display on Digital Displays

Display C
Default setting for display C is "W" (power).

V (voltage) —» A (current) —» W (active power) —» VA (apparent power)

! |

Vpk (peak voltage) -« deg (phase angle) -« PF (power factor) -e var (reactive power)

« During harmonic analysis

V (voltage) —» A (current) —» W (active power) —» VA (apparent power)

! '

Adeg (phase angle relative to the var (reactive power)
? fundamental of current) ¢

Vdeg (phase angle relative to the «—— deg (phase angle) «——  PF (power factor)
fundamental of voltage)

Display D
Default setting for display D is "W" (power).
V (voltage) —» A (current) —» W (active power) —» Apk (peak current)

f '

7 (efficiency, arithmetical operations etc.) VHz (voltage frequency)
Ah (integrated current) Wh (integrated active power) l

Ah—(negative integrated current) -« Wh—(negative integrated power) -« AHz (current frequency)
Ah+(positive integrated current) Wh+(positive integrated power)

« During harmonic analysis

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

AHz (current frequency) <+—

ATHD (current harmonic distortion) -« VTHD (voltage harmonic distortion)<J
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5.1 Measuring Voltage, Current and Active Power

Selecting What to Display and Element to be Measured

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

2. Press the ELEMENTkey 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
Measuring Ranges" (page 4-4).

Setting Measuring Ranges
3. Press the 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 16. "Specifications."

IM 253102-01E 5-1
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5.2 Measuring Peak Voltage and Current

Measured peak voltage is displayed on display C, whilst measured peak 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. Press the 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
Measuring Ranges" (page 4-4).

Setting Measuring Ranges
3. Press the 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

Setting the Peak Hold Function YOKOGAWA 4
1. Pressthe MISC (SHIFT + o) key. D I T T m Vo pk
S TRLI W R e R w1} '—,—' _’_'_kAHz
Pressthe A or \/ keyuntil"Hg L o - F L 5 ww ow
is displayed on display D. = = S =B %+ —
12 3 X Jesmenr < FUNCTION =>
V A W Apk VHz AHz Wh Ah 1 THD C=ll—=]
2‘ Press the ENTERkey — FLICKER TEST - SAMPLE N
[Fricker] 5@ [[Hoo | rmic | Rate | [ Locac]
LT INITIAL S NULL O PEAK HOLD INTERFACE
HARMONICS
3. "Ha L d - F" will move to display C, and [z [seror)  [omme] ave | B |
" ‘:' '_I DATA TYPE fc
I

~

" on display D begins to blink.

INTEGRATOR.

START | sToP

SUM,+,-

]

MATH misc

[~ [e=] []

SCF 3 ©SCF 6 SKEYLOCK  [SHIFT]

Press the A or \/ key to set the desired

peak hold function.
P EFRF : Holds Vpk (peak voltage)
and Apk (peak current) in

RESET || mopE

= TIMER

absolute values.

Puin |
—
-

: Holds V (voltage), A (current), W (active power), VA (apparent power), var
(reactive power), Vpk (peak voltage) and Apk (peak current) in absolute

values.
4. Press the ENTERKey.

Turning Peak Hold Mode ON/OFF

Press the PEAK HOLD (SHIFT + RATE) key. The PEAK HOLD LED will light up when the
peak hold mode is active. To cancel the peak hold mode, press the PEAK HOLD (SHIFT + RATE)
key again.

Note

Peak hold mode will be canceled if the range, measurement 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 16 "Specifications."

Computing Accuracy

For details, refer to Section 16 "Specifications."

Computing Range for Apparent Power

For details, refer to Section 16 "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
select VA (apparent power) .
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
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

C — year — ——montn

date

VA—

— = —m Vv
’L_"_"_’kAvar

CLU L e w g

=pffo % MS deg

V AW VA var PF deg Vpk (=]

@S ] << FUNCTION =>

GE 1 [ CURRENT RANGE——

300 600

12510 20 30 50 100 200

AUTO

DE
bc
OVER

ALL

= mV (EXT SHUNT) =

(<> =]

MEASURING MODE

(e L] o]

EXT SHUI
A1 A2 A3 PEAK OVER

123  [eewen)
ALL

Lights up

« Evenif 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

computed apparent power will be the result of Vrms x Amean.
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5.4 Displaying Computed Reactive Power

Basic Computing Equation

For details, refer to Section 16, "Specifications."

Computing Accuracy

For details, refer to Section 16, "Specifications."

Computing Range for Reactive Power

For details, refer to Section 16, "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).

Function Setting

Operating the FUNCTION Key

Press the FUNCTION key below display C to

select var (reactive power). Cmr— —wr— —a— =
‘ ’-’:"_-"_"-’kAva«—
. o L il ww
Display on Digital Displays " (page 4-10). il % ms deg

1 2 3 () ELEmMENT = e
V AW VA var PF deg Vpk

For details, refer to Section 4.3 " Selecting What to

GE T |C—— 1 CURRENT RANGE—
Setting Element to be Measured W 125w @ % mow o

Operating the ELEMENT Key E ‘
Press the ELEMENT key below display C to select o  weasuniG move
the element to be measured. E [ ws | wean | oo |

OVER A1 A2 A3 PEAK
Setting WIRING System fecwe] 1z
For details, refer to Section 3.2 "Setting Wiring

Lights up
System" (page 3-2).

Note
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 = v/ (Vrms x Amean)? — W2."
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5.5 Displaying Computed Power Factor

Basic Computing Equation

For details, refer to Section 16, "Specifications."

Computing Accuracy

For details, refer to Section 16, "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 Display
1.0001 to 2.0000 oo
2.0001 or higher PFE--

If either input voltage or input current is below 0.5% of the rated value of the range used,
n VD0
[l g}

~" will be displayed.

Function Setting

Operating the FUNCTION Key

Press the FUNCTION key below display C to T T ———
select PF (power factor). ‘ Kt (11 e a v
For details, refer to Section 4.3 " Selecting What to L.t 1 ’-':. 3 '\j nws ::g
Display on Digital Displays " (page 4-10). A 2 3 DO JEeMN | pnons

V AW VA var PF deg Vpk

GE 1 [T CURRENT RANGE——

300 600 12510 2 30 50 100 200
= mV (EXT SHUNT) =

Setting Element to be Measured =

Operating the ELEMENT Key e [< [ > Jarm]

DE MEASURING MODE

Press the ELEMENT key below display C to select oc [ s [ weaw | oo ]

the element to be measured. oveR A1 A2 A3 PEAK OVER
(ecement] 1 2 3
ALL ALL
Setting WIRING System
"PF" lights up.

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

Note
« Evenif 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 = m."
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5.6 Displaying Computed Phase Angle

Basic Computing Equation

"

For details, refer to Section 16, "Specifications.

Computing Accuracy

"

For details, refer to Section 16, "Specifications.

Computing Range for Phase Angle

"

For details, refer to Section 16, "Specifications.

Display Resolution

"

For details, refer to Section 16, "Specifications.

Distinction between phase lag and lead is indicated as below.

Phase Lag Phase Lead
B 00T T A 0707
[N Ly Ll L

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

Power Factor Display
1. 0001 to 2.0000 aod 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.

« If either the measured voltage or current is below 0.5% of the rated value of the range used, "dELE il
be displayed.

+ Evenif 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

" oWy
deg = cos Vrms x Amean
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5.6 Displaying Computed Phase Angle

Function Setting
Operating the FUNCTION Key
Press the FUNCTION key below display C to
select deg (phase angle). 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
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 3-3).

Setting Phase Angle Display Method
1. Press the MISC key (SHIFT + 5.)

Press the A or \/ key until "4 £ [

n

appears on display D.

2. Press the ENTERKey.

oo u

appear on display A. The phase angle currently set will

appear on display B.
Default setting: 180°

C — year — ——montn

date

1

‘I_-l, L

—m VA
"_ k var

'_'Mka

> <

Sgiho % M dege—

[@: a
V AW VA var PF deg Vpk (=]

EMENT) < FUNCTION >

GE 1 [ CURRENT RANGE———

300 600 1251

20 30 50 100 200

Sl
817§
o

OVER

SINEN

= mV (EXT SHUNT) =

[ [ ]

WMEASURING MODE

=N

EXT SHUNT
A2 A3 PEAK OVER

[ecewen) 23 [
ALL ALL
—— Lightsup ——
:D FLICKEHEI TEST 0 o SAMPLE = REMOTE
FLICKER || T8 [Howo | rmic ] mate | [ rocaL]
LiMIT INITIAL SNULL = PEAK HOLD INTERFACE

HARMONICS
o

= =
[anacvze | ser vp| [ scaunc ]

DATA
(—INTEGRATOR——

START || stop <

o
ave | Hifen
fc

TYPE

>

MATH MISC

SUM,+,~
[~

~ o] []

© TIMER

RESET | MODE

OCF 3 OCF 6 DKEY LOCK [SHIFT

will disappear from display D, and instead will

Display B

-
-
1

-
=
L
]
-

3. Press the A or V key to set the phase angle display

method (180° or 360°).
4. Press the ENTERkey.

Note

The phase angle is displayed as follows when the 360° display method is selected.

Calculation is performed using 005—1(%) , 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 003—1(\%) is displayed.

In the case of phase lead: phase angle calculated using 3g0° — cos“(VfVX) is displayed.

No phase lag or lead code ({; or ) is indicated.
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6.1

Display Range

For display range, refer to Section 16."Specifications."

Measuring Frequency

« If the input signal level is low or the input frequency is below the measurement range, the error

code "E -~ - - L " will be displayed. The same error code will also be displayed if no input

signal is input to the element.

 If the input frequency is above the measurement range, error code "£E - - - H," will be
displayed.
Function Setting
1. Press the FUNCTION key below display
'YOKOGAWA 4
D to select VHz (voltage frequency) or —_———r ‘
AHz (current frequency). ‘ [ N I PR
O Y R A ) I

For details, refer to Section 4.3 " Selecting

"

What to Display on Digital Displays
(page 4-10).

SCALNG _ EXT o
= MATH = Eicron st %+ =

1 2 3 © ) ELEMENT T R )
V A W Apk Vkﬂz AHz Wh AR 7 THD C=Tl=—=]

= REMOTE

o SAMPLE
j [[Hoo | tmic | Rate | [ LocaL]
SNULL = PEAK HOLD  INTERFACE

FLICKER TEST|
STAR

FLICKER | STAET

LMIT___INTIAL]

Setting the Sample Rate PULLAN PU—
anaLvze || seT dp scaunG | ave || HYE,
2. Press the RATE key to set the desired oaTa e o
= INTEGR;TGH,
sample rate. The measurable frequency [ [srod ]| || < | > | =
range varies according to the sample rate. -
ge v e P G oo ]| | | » Jowen] [ ]
For a detailed description of how to set the STweR ) |'ScFa =cr e =kev took
sample rate. refer to Section 4.1, "Setting ] Lights up.
Measuring Conditions" (page 4-2).
Sample Rate  Lower Limit Frequency  Frequency Range Minimum Display = Measurement Time
0.250 (250ms) 20Hz 20Hz < f < IMHz 18.00Hz 60ms
0.500 (500ms) 10Hz 10Hz < f < 500kHz 9.000Hz 120ms
2.000 (2s) 2Hz 2Hz <f<100kHz  1.8000Hz 600ms

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 the filter.

1. Press the MISC (SHIFT + o) key.
o [ YOKOGAWA 4
Pressthe A or \/ keyuntil"F - F, | k D e e
— — m v pl
is displayed on display D. ‘ L o_ L )L ks w
J b Ll ww o
= mH = 5 =% %+ =
2. Press the ENTER key 12 3 x (Jeement < FUNCTION =
WE ) L. . V AW Apk VHz AHz Wh AR 7 THD C=1—]
- -, L " will move to display C, and
_ . . ; = FLICKEHDTEST o SAMPLE = REMOTE
"o F F" on display D begins to blink. Froker] SB8T || [THow [ e [ Aate | [rocat]
DLI[I:IAYRMD:;ZTSAL _ :NULL : PEAK HOLD INTERFACE
3 p th K to displ W [anacvze [ ser vp|  [scaunc] ave | HE,
. eSS c /\ or \/ ey to display o nm, —— DATA  TYPE e
then press the ENTER key. [samr [sror )| | < | > | =
SUM, +,- MATH misc
. RESET | MODE I & H » " EREE H
4. To turn the frequency filter OFF, press the STwEn | meF 3 SoF 6 Skeriook [SHET
A or \ key to display "gF F" on
display D, then press the ENTER key.
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.

IM 253102-01E
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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

YOKOGAWA 4
1. Press the FUNCTION key below display B —w— —m— ey
D to select 1. For details, refer to Section l L koA e
LJ b ) Juw o
4.3 " Selecting What to Display on Digital LT A R —
Displays " (page 4-10.). 123 x[__Jeeuw < roncrion > ‘

V A W Apk VHz AHz Wh Ah ’2 THD

FLICKER TEST. SAMPLE

= = Ag—k S REMOTE
FLICKER| STAT [Hoo | tric | Rate | [ roca ]
CMT___INTAL

SNULL = PEAK HOLD  INTERFACE

2. Press the MATHkey (SHIFT + > ) o MARMONICS - o

[wacvee [ser vp) | [soama] ave | Ben
fi

" A B £ H" will be displayed on display C. oATA  TYPE

INTEGRATOR:
< >

MATH misc

[T o] []

SCF 3 ©CF 6 ©SKEYLOCK [SHIFT]

START | stop

SUM,#,-

RESET | MODE

= TIMER

3. Press the A or \ key until "EEEFE Mis

displayed on display D. The symbol

. . . Lights up.
displayed on display D changes in the

following order.

EFF s [F HI>(ULF HH—>LF Hi - L[F RIS ((F R —
{F A3 - Aty - A-b - Rub - Ak - AZE"2 - A2 5 —

Symbols within brackets are displayed only on the three-phase, four-wire model (253103).
4. Pressthe ENTER key.

Setting Wiring System
5. Set the wiring system by pressing the

O SAMPLE

WIRING key. Computing equations for = Reh
y puting eq

efficiency are given on the next page. T =tz

o 103W
Make sure that the correct wiring system is

o0 3a33W
selected, otherwise incorrect computed o 304w
values will be obtained. =avaa

[ wiring
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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 1P2W, 1O3W or 3d3W for three-phase, three-wire model (253102) and select 1d2W

for three-phase, four-wire model (253103).

Primary side Secondary side

w1 Transformer w3

Output side

Computing equation

W3

Efficiency () = x 100

« When the input is two-wire and the output is a three-wire system
Select 1O3W, 303W, 304W or 3V3A. This is only applicable for the 253103.

Primary side Secondary side

w1
w2 Transformer
w3

Output side

Computing equation
W1+W3

Efficiency ()= —— x 100
w2

Note

For the basic computing equations and the wiring method, refer to Section 3.5 "Wiring System and Equations

of Efficiency” (page 3-15).
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7.2 Measuring the Crest Factor

Function Setting

YOKOGAWA 4

1. Press the FUNCTION key below display 5 —mw— —w— — m v

D to select 1. For details, refer to Section ‘ " ". " " " k A Hz

4.3 " Selecting What to Display on Digital P :.:”uge :-g:f.,m:l :: :

Displays " (page 4-10.). 12 3 X C_[ Jeement < runeron >
V A W Apk VHz AHz Wh Ah 2 THD

= FLIEKEHDTEST - SAM}{LE REMOTE

“FILIIZ},(TERH ;@ [ Howo | tmic | Rate | [ Locat|

Setting the Computing Equation T | ol ﬁ
2. Press the MATH key (SHIFT + > ).

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

Operating the FUNCTION Key

4.

T

MATH misc

START | sTop

SUM,+,-

RESET | moDE

= TIMER|

"= HE H" will be displayed on display C.

| v H A H ENTER H

SCF 3 ©CF6 SKEYLOCK [SHIFT]

Press the A or V key. The computing

equation displayed on display D changes Lights up.
in the following order. Select one of the
computing equations from £ F 5 { to

TF HiorfF RiwwlF R3.

Symbols within brackets are displayed only on the three-phase, four-wire model (253103).

Press the ENTER key.

Crest Factor Computing Equations and Display

e T e T I T e T i TN i |

Note

rE

T

il

H | : (Peak value of V1) / (rms value of V1)
HZ : (Peak value of V2) / (rms value of V2) (Available only for 253103)
H 3 : (Peak value of V3) / (rms value of V3)
A | : (Peak value of A1)/ (rms value of A1)
A2 :(Peak value of A2) / (rms value of A2) (Available only for 253103)
A 3 : (Peak value of A3) / (rms value of A3)

. Crest factor is defined as peak value / rms value.
L " will be displayed if the measuring mode is MEAN or DC.
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suonoun4 bunndwo9 ay} buisn H



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

YOKOGAWA 4
1. Press the FUNCTION key below display 5 —wmr— —mr——w—_ —
D to select 1. For details, refer to Section ‘ I I I P

S 0w w »

scaunG _ ExT
> = MATH = Eiciorn st %+ =

Displays " (page 4-10). 12 3 X | Jeemenr < rFuNcTioN =
V A W Apk VHz AHz Wh Ah 2 THD

FLICKER TEST SAMF‘LE
ﬁn = j o o REMOTE
[Fuicker] ST [ Howo | tmic | Rate | [ Locat |
LMT___INmAL SNULL  © PEAK HOLD  INTERFAGE

4.3 " Selecting What to Display on Digital

Setting the Computing Equation PR T -
2. Press the MATHkey (SHIFT + >). o Twe

INTEGRATOR:!

START | sToP

SUM,+.-

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

I

MATH. misc

[ v ] ~ Jeamer] “=|

SCF 3 SCF6 SKEYLOCK [SHIFT]

RESET | mODE

= TIMER|

3. Pressthe A or \V key. The computing
code on display D changes in the following

Lightsup. ——
order. Select one of the computing
equations from " A - 5", "R - 5", "A. k",
"AIE"RIET " and "R 2 DR
EFF - I[F Hi—>(F 8H—-I[F H3i—-IF Ri—-((F R —
[F R - Aty - AR-bH - Aub - A6 - RIL™"2 - A2 L —
EFF . — ...

Symbols within brackets are displayed only on the three-phase, four-wire model (253103).

4. Pressthe ENTER key.

Note
The computing codes displayed on display D are described as follows.
E : + (addition)

- : — (subtraction)

" : x (multiplication)

- 1/ (division)

m i 7 (repeated multiplication)
If INTEG TIME (elapsed time of integration) is selected on display A, "- - - - - - " (no data) will be displayed
as the computation result.
If the value displayed on display B is 0.0001% of the rated value or below, "- - g F - =" 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 : Result of display A + display B is displayed.

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

Computation of power loss
H - b : Result of display A — display B is displayed.

Example 1:
Display A Display B Display D Wiring System
Wi W3 W1-W3 Any
w1 Transformer w3
Example 2:
Display A Display B Display D Wiring System
IW(E=W, + W) w2 SW-W2 3P3W
w1
Transformer w2
w3
Example 3:
Display A Display B Display D Wiring System
w2 IW(EW, + W) W2 -3SW 3P3W
w1
w2 Transformer
w3

511 b : Result of 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

Virms x Alrms Any

IM 253102-01E
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7.3 Four Arithmetical Operations Using Display D

A Z b : Result of display A / display B is displayed.

This can be used to calculate impedance absolute value.

Example 1:
Display A Display B Display D Wiring System
Vlirms
Vlrms Alrms 1Zl = Any
Alrms
SOURCE LOAD
®

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

phase wiring system.

Example 2:

Display A Display B Display D Wiring System
Vlirms

Virms V3rms 3P3W
V3rms
Alrms

Alrms A3rms
A3rms

SOURCE LOAD

A5 "™2 :Result of display A / (display B)? is displayed.
This can be used to calculate impedance.

Example:
Display A Display B Display D Wiring System
Wi
Wi Alrms R=——— Any
(Alrms)?
SOURCE LOAD
®

A ™2 7k :Result of (display A)*/ display B is displayed.

This can be used to calculate impedance.

Example:
Display A Display B Display D Wiring System
(V1rms)?
Vlirms W1 R= Any
Wi
SOURCE LOAD
®
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7.4 Using the Scaling Function

Overview of the Scaling Function

Setting Scaling Values

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 potential 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 A% KvxV

Current A Kix A

Active power w Kv x Ki x Kw x W
Reactive power  var Kv x Ki x Kw x var
Apparent power VA Kv x Ki x Kw x VA

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

Setting the PT/CT Ratio and Scaling Factor YOKOGAWA 4
D —— hour —— ~=-mmf isecnf m v pk
1. Pressthe DATAkey (SHIFT + SCALING). l (T 0I 0t 0T, o
The currently set element, PT ratio, CT {7 A I 5 YR
ratio and scaling factor will be displayed P — e Ds”l :Nj:w;
on displays B, C and D respectively, and V A WAk VHz Az Wh AR 1 THD [(E=T=—1
each indicator LED will light up. Press the \IZL:::\TD%] Ea o ‘E" (e
A or V key until the desired element is e
displayed on display A. (wsree [oer or) | [scame] ave T oifer |

The display changes in the order of H . L

INTEGRATOR.

START | sToP

SUM,+,-

RESET || mope

= TIMER|

HEN

MATH — miSC

(all elements) = EL { (element 1) —

[~ [ ~ Joree]

SCF 3 SCF6 SKEYLOCK [SHIFT]

£ L 2 (element 2, applicable only for the

253103) — £! 3 (element3) = Frd

(to end making setting) and back to . Lights up.

The digit on the extreme left of the PT ratio
(display B) will start blinking.

Follow steps 2 to 5 to set the PT ratio, CT

ratio and scaling factor.

2. Shifting the blinking position Display

The blinking position can be shifted to the left or right by

N
(

.
i
.
i
.
i
|
i
|

pressing the A or V key respectively.

Pressing the > key

¢
Moos
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7.4 Using the Scaling Function

3. Setting a value

s .. Display

To set the value of the blinking digit, press the A or \/
key.. | R
Pressing the A key changes the value in the order 1,2, 3 ...
9, 0 and back to 1. Pressing the A key
Pressing the \/ key changes the value in the opposite *
direction.

Default value (PT and CT) : 1.0000 EI ,‘_-" ,‘_-" ,‘_-,' ,‘_-,'

Minimum value : 0.0001

Maximum value : 10000

4. Shifting the decimal point position Pressing the [ key

The decimal point can be shifted by pressing the o key. ¢

5. After setting of the PT ratio has been completed, press the
ENTER key. The leftmost digit of the CT ratio now starts
blinking.

-
I
[’
- J
:
[’
-
[’
~ !
[’
!

6. When the ENTERkey is pressed in step 5, the next element is now displayed on display A.
Repeat steps 2 to 5.

7. To exit from setting mode, select “ £ ~ o~ on display C and then press the ENTER key. To

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

Turning the Scaling Function ON
Press the SCALING key. The SCALING indicator LED will light up. To turn OFF scaling, press
the SCALING key again. This causes the SCALING indicator LED to go out.

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

Note
If an attempt is made to set a scaling value that is outside the setting range, error code "E - = (2" is
displayed. In this case, enter a valid value.

When an external shunt is used, refer to Section 4.2 "Setting Measuring Ranges" (page 4-7).

Precautions When Setting Measuring Ranges with Scaling Function ON

If the scaled measured value exceeds 50000M (or 5S00000M in the case of integration), the
following code will be displayed.
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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 equation.

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

no_mn

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-D+...+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. Press the TYPE key (SHIFT + AVG.)
"AH 5" will be displayed on display B, D — v

‘ T a

. . ’- M W h
mode is now active. o

= maTH = 508 =S %+ —

1 2 3 X () Etement < FUNCTION >
V A W Apk VHz AHz Wh Ah 1 THD =l—=]

FLICKER TEST SAMPLE
=] o o © REMOTE
[Fuicker] SIFET [ Howo | rmic | Rate | [ Locat |

LimiT INITIAL ONULL O PEAK HOLD INTERFACE

YOKOGAWA ¢

—hour —— ——min —— —sec

indicating that averaging type selection

2. The currently selected averaging type will

be displayed on display C.

Press the A or Vkey until the desired o PARMONICS DR
. " F O " . [awacvze [ ser vp|  [scauna] ave | H¥es |
averaging type ("~ " or "L (m") is o non oaTA TPE e
displayed on display C. [t [ 5707 ] <[> ]
SUM,+,- MATH MiIsC
£ P . Exponential averagin =
p g g RESET || MODE I i H ~ ” ENTER H “=|

L «m : Moving averaging

= TIMER SCF 3 SCF 6 SKEYLOCK [SHIFT

3. Press the 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).
: 8,16, 32, 64, 128, 256
: 8,16, 32, 64, 128, 256

Exponential averaging : selectable attenuation constant (K)

Moving averaging : selectable sample number (m)

5. Press the ENTER key.

IM 253102-01E
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7.5 Using Averaging Functions

Averaging during Harmonic Analysis
This provides a Ist-order low-pass filter with time constant of 1.5 s if the fundamental
frequency is 50/60 Hz with exponential averaging. In case the analysis window width is 16,
the attenuation constant (K) will be 5.625 if the PLL synchronous source's frequency is 55
Hz or higher and below 75 Hz. If other frequency is selected, it will be 4.6875.

Starting Averaging Process
6. Press the AVGkey.
The AVG indicator LED lights up, indicating that the averaging function is ON. To turn
OFF the averaging function, press the AVG key again. This causes the AVG indicator LED
to go out.
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7.6 Using the NULL Function

Overview of the NULL Function
If DC has been selected as the voltage or current measurement mode, the measured value obtained
just after the NULL key is pressed will be used as the NULL value. The NULL function is valid
until the NULL key is pressed again.

Display Content

The following data is displayed when the NULL function is ON.

Voltage
Measurement Mode

Current
Measurement Mode

Display Content

DC

DC

V = Vbc— ViuL

A = Apc— AnuLL

W = (Vae — Vnurr) X (Ade — AnuLr)
= Ve X Ade — Ve X Anuir — Ade X VurL + VurL X Anuin
=W'— Vpc x Anurr — Apc X Viuie + Vo X Anui

DC RMS, MEAN V = Vbc— ViuL
A =Axc
W = (Vi — Vrurr) X Aac
= Ve X Aue — Auc X VNuLL
=W'— Auwc X VnuLL 7
RMS, MEAN DC V =Vac
A = Apc— AnuLL
W = Ve X (Adc — AnuLr)
= Vae X Ade — Vae X AnuLL
=W'—=Vac X AnuLL
RMS, MEAN RMS, MEAN

Vi : Instantaneous voltage value (DC mode)
A4 : Instantaneous current value (DC mode) Auc
Vpce : Voltage value after averaging (DC mode) Vac
Apc : Current value after averaging (DC mode) Aac

Vi : Instantaneous voltage value (RMS, MEAN mode)
: Instantaneous current value (RMS, MEAN mode)
: Voltage value after averaging (RMS, MEAN mode)
: Current value after averaging (RMS, MEAN mode)

W' : Power after averaging

suonoun4 bunndwo9 ay} buisn

Measuring with NULL Function ON

Press the NULL (SHIFT + TRIG) key.
The NULL value will be set and the NULL >
LED lights up. ‘
To cancel the NULL function, press the
NULL (SHIFT + TRIG) key again. The
NULL LED will go out, indicating that the
NULL function is OFF.

YOKOGAWA ¢

—hour —— ——min —— —sec

— fm VvV pk
LIVt s w
LG L i w v
= matH = s S %+ =
1 2 3 X () ELement < FUNCTION >
V A W Apk VHz AHz Wh Ah 1 THD

= REMOTE

FLICKER TEST - SAMPLE
[Fuicker] SIFET [ Howo | 7mic | Rate | [ Locat |
LimiT INITIAL SINULL = PEAK HOLD INTERFACE

_ HARMONICS

[wacvzz [ser op]  [soama]_ave | Hiee |
YPE fc

INTEGRATOR:!

START | stop

SUM,+,-

RESET | MODE

= TIMER

< > o
MATH  misC

[~ T~ o] []

SCF 3 SCF6 SKEYLOCK  [SHIFT]

Note

« The NULL function will be canceled if the measurement mode, range, display update interval, line filter,
averaging or crest factor is changed.

» The NULL function will not operate during integration, harmonic analysis or flicker measurement.

« If an attempt is made to turn the NULL function ON while auto range is ON, "E ~ ~ { 5" will occur.

« If an attempt is made to turn the NULL function ON when "DC" is not selected for both voltage and current
modes, "F ~ ~ | 5" will occur.
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8.1

Overview of Integrator Functions

Integration Modes

Wh (integration of active power) or Ah (integration of current) can be set for display D, to allow
display of the following data on each display and setting of the following 4 integration modes. The

instrument does not measure or display voltage and current values.

Display A Display B Display C Display D
Elapsed time Active power Active power Integrated value
of integration Frequency
(Refer to Chapter 6)

(Displayed only when "W" is
set as the function)

Integration Mode Start Stop Repeat Integration Time

1. Manual integration START key or STOP key No From start to stop
through communications
2. Standard integration ~ START key Integration timer  No Time set on integration timer
3. Continuous integration START key STOP key Yes Time set on integration timer
4. Real time counting
Standard integration ~ 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 this mode, 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 I B

Start Stop Reset Start Reset

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

IM 253102-01E
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8.1 Overview of Integrator Functions

Standard Integration Mode (Timer Mode)
In this mode, integration starts when the START key is pressed, and stops when the timer preset
time is reached or the integrated value reaches the maximum, whichever is first. The instrument

holds the integration value and integration time of the stop point.

Hold
Integrated
value

Hold
Integration
time

A 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 value 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
Tlntegration Integration | Integration
o timer | timer | timer
preset preset preset
time time time
Start Stop Reset

IM 253102-01E



8.1 Overview of Integrator Functions

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. The instrument holds the 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

is reached, the instrument will hold the integrated value and integration time.

Hold
Integrated
value
Hold
A
Integration
time

T |

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 time is reached. When
the timer preset time is reached, the integrated 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.

jualing pue 1amod aAnoy buneibajul

Integrated Hold
value

Integration Hold
time

Integration | Integration | Integration
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

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" (page 8-10).

» Using GP-IB/RS-232-C commands:
refer to Sections 14.2 "Using the GP-IB Interface" (page 14-4) and
14.3 "Using the RS-232-C Interface" (page 14-7).

+ Using an external signal:
refer to Sections 12.2 "Remote Control" (page 12-2).

Display Update Rate (Sample Rate)

Once integration is started, the display update rate will be set to 2 seconds automatically. If the
RATE key is pressed in an attempt to change the display update rate during integration, an error

code "E - - { 3" will be displayed.

Sampling Frequency and Measuring Frequency Range
A sampling frequency of approximately 110 kHz is used for integration. All sample data is

integrated at this frequency.

Measuring Frequency Range

Power integration DC to 50 kHz
Current integration
(Measurement mode) RMS/MEAN DC, 20 Hz to 50 kHz
DC DC to 50 kHz

Computing equations are given below.

n n
Power integration D virly) = > Vil
N=0 N=0
n o
Current integration RMS 2 (\/ Z i)
N=0

n
MEAN D= 2
N0

n n
DC > i 2

(): Integrated value at each display update interval
N: No. of updates
Vi, ii: Sample data

A description is given for polarity integration. Ah+ and Ah— are used when the measurement mode

is DC.

Wh+ : Performs integration on instantaneous power with both Vi and Ii being positive.
Wh-  : Performs integration on instantaneous power with both Vi and Ii being negative.
Ah+  : Performs integration on instantaneous current with Ii being positive.

Ah—  : Performs integration on instantaneous current with i being negative.

Note

The integration results may differ from those obtained by another instrument having a different integration
method, if load fluctuates considerably.
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8.1 Overview of Integrator Functions

Flow of Operations

( Start

ENTER key
Manual Standard Continuous Real time counting Real time counting
integration y integration y integration y continuous integration y standard integration
PR | E N PR
0 LOnc f Ly = i I O
ENTER key ENTER key ENTER key ENTER key
- A\ v
[ R B CoLo_
Py I I B B I b g I Y
SHIFT + Y A
* \ MODE (TIMER) key Set the start date. Set the start date.

mode.

Set timer preset time
using timer setting

ENTER key

ENTER key
Y

Set the start time.

ENTER key
Y

-
=

Ul

A J

Set the stop date.

ENTER key
Y

Set the stop time.

ENTER key

ENTER key
Y

Set the start time.

ENTER key
Y

-
1

A

Set the stop date.

ENTER key
i

Set the stop time.

ENTER key

Y

Start, stop or reset integration.

* If you are using manual integration mode, set the timer preset time to "000" hour and "00" minute.

Refer to Section 8.3 "Displaying Integrated Value".
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8.1 Overview of Integrator Functions

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

Timer)

Shifting the Blinking Position Display
The blinking position can be shifted to the left or right by pressing Ny Nala]
the < or > key. Pressing the < key causes the digit to the left of ﬂ :_, :_q. :_1 :_;

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

Pressing the > key
=l
L

-1 ENN
T

To set a value of the blinking digit, press the A or \/ key. Pressing
the A key changes the value in the order 1, 2, 3 ... 9, 0 and back to

1. However, in the time setting, the value of the second lowest digit ) E :"l 'l"l 'I"l
changes in the order 1, 2, 3, 4, 5, 0 and 1. Pressing the \/ key —

changes the value in the opposite direction.

Confirming Entry

After setting the date (or time or integration timer),

press the ENTER key.

[N

Pressing the A key

R

| —
La
™ —

A

=
=
i
|

'YOKOGAWA 4

‘ﬁnﬁﬁﬁﬁﬂi
L0ty s

0 er
= mam o Fgoh S5 %+ —

1 2 3 X () ELEment << FUNCTION S>>
V A W Apk VHz AHz Wh Ah % THD

FLICKER TEST SAMPLE
o o o = REMOTE
[Fricken] STEET [[Howo T tmic [ mate | [ rocaL]
LT INITIAL SNULL = PEAK HOLD INTERFACE

_ HARMONICS

[anacvze | ser up|  [scaune] ave | Hes |
DATA TYPE fc

MATH misc

INTEGRATOR

START | sToP

SUM,+.-

RESET | MODE

= TIMER

[~ Jome] [ |

SCF 3 ©CF 6 SKEY LOCK
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8.1 Overview of Integrator Functions

Display Resolution during Integration
The display resolution for integrated values is 500000 counts. The decimal point shifts

Current Integration

automatically according to the elapsed time of integration, constantly maintaining high

measurement accuracy.

The decimal point shifting timing is determined automatically according to the selected voltage and

current measuring ranges. After the rated value is set for both voltage and current measuring ranges,

the decimal point shifts when the integrated value exceeds 500000 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 "MWHh". 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
4
7
8
36
37
10 0
10 1
1 0 0
1 0 1
2 0 0
6 0 O
10 0 O

0.00000
277.778
416.667

555.56

972.22
1.11111

5.00000
5.1389

50.0000
50.139

500.000
500.14

1.00000

3.00000

5.00000

mWh
mWh
mWh
mWh

mWh
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 range is RMS or MEAN and the input current is below 0.3% of the rated

value of the range, integration will be carried out with the input current considered to be "0".

IM 253102-01E
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8.2 Setting Integration Modes

Setting Integration Mode and Integration Timer
Setting the Mode
1. Press the MODE key. SR IETS  same o newore
N H.L:If;;sn ;{f’i',f [Hoo | rmic | Rate | [ LocaL]

. m £ E 5" will be displayed on display A. SNULL | PeAKro  INTERFAGE

HARMONICS
The currently selected integration mode is [amacrze T ser vp]  [scaume] ave T HiFen

DATA TYPE fo

EEN

MATH misc

L~ Tow] [

CF 3 ©SCF6 ©TKEYLOCK [SHIFT

INTEGRATOR:!

START | sToP

SUM,+.-

RESET | MODE

= TIMER

displayed on display B. Pressing the A

key changes the mode in the following

order, and pressing the \/ key changes it

in the opposite direction.

Display B Description

m o~ (default) Manual or standard integration mode

Continuous integration mode

Il =l ot Real time counting standard integration mode

Real time counting continuous integration mode

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

2. If "~ - 7 g ~" (real time counting standard integration mode) or "~ - I g » £" (real 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
F-Aar SER-FE S50 101 JOO0OO
(Real time counting standard SkaFf QEO D aqonann

integration mode)

T 1 1 ] NNy

F-Lfank SERAE BED D OOLOODE
. . ] i | 1 1 T
(Real time counting SEoPF SEO D aqooonod

continuous integration mode)

Setting the Timer Preset Time

3. Press the TIMER key (SHIFT + MODE.) Display A
The timer setting mode is now in operation. The time fellln]

O J

currently set will be displayed on display A, with the digit
on the extreme left blinking, and the INTEG TIMER

hours minutes
indicator LED will light up.
4. Set the desired time as follows. Display A
Press the < or > key until the digit for which you wish to RN Nx]
set a value is blinking, then press the < or > key to set [y NSy Ny
the desired value. Refer to Section 8.1 "Overview of hours minutes

Integrator Functions" (page 8-6). (When using manual
integration 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

Integration Using Real Time Counting Standard Integration Mode (- - ~ 5 ~-) or Real Time
Counting Continuous Integration Mode (- - 7~ k)

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
Setting the Start Date
1. "5/~ £"is displayed on display B and the start date [l
currently set is displayed on display C. Use the A, V, < -
and > keys to set the desired start date. year month day
Refer to Section 8.1 "Overview of Integrator Functions"
(page 8-6).

Display C

- 1
I L

-

|
(

I —
I —

g

.—
-

2. Press the ENTER key.

Setting the Start Time Display D
3. The start time currently set is displayed on display D. Use ‘ NN
the A, V, < and > keys to set the desired start time. Ly Ly

hours minutes second
4. Pressthe ENTER key.

5 £ 5 2" is now 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 > keys to set the desired stop date.

6. Press the ENTER key.

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

8. Press the 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 "F ~ ~ | 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 - 2000
9% - 2095
9% — 1996
9 — 1999

IM 253102-01E 8-9
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8.3 Displaying Integrated Value

Function Setting

Operating the FUNCTION Key

Press the FUNCTION key below display A to light YOKOGAWA 4
up the INTEG TIME indicator LED. B e A
Press the FUNCTION key below display Dto | = = = = = = < ;@- T
select Wh or Ah. For details, refer to Section 4.3 " = mam SR S5 %+ —
Selecting What to Display on Digital Displays " ; ;W ipfvﬁ ;;;ME;TW 2 THD
(page 4-10.) (o FLokER TESTSY AMPLE s Rewore
Cor 22 Lo Lime Toee] Crees]
HARHGNICS
[ [seror]  [soaime] [ave ng@
Operating the ELEMENT Key —wremaron—= || "
Press the ELEMENT key below display D to select W”W\ H H M; H — |
the element to be measured. For details, refer to e o) [ ]|~ | o | ;
Section 3.2 "Setting Wiring System" (page 3-2.) ST Ser)e qer e Sweroo
Lights up.
Setting WIRING System || =sewme
Press the WIRING key to select the correct wiring jffi
system. For details, refer to Section 3.2 "Setting [ S1osw

Wiring System" (page 3-2). o

=334W

S3V3A

[wirinG |

Displaying Polarity of Integration
Polarity can be changed each time the SUM, +, —
key (SHIFT + START) is pressed. If the function is

Ah or Wh, selection of + or — causes the

corresponding polarity indicator (at the right of
Display D) to light up. (You can also change the
polarity while a different function is selected, but
the LED indicators will not light.)

Starting, Stopping and Resetting Integration

The elapsed time of integration is displayed on display A, and the integrated value is displayed on

display D.
(—J FLICKER TEST ) SAMPLE
o =] = = REMOTE
(rucen] 77| (oo [ me [ wre |  [iooar]
LimiT INITIAL SNULL = PEAK HOLD INTERFACE
STOP key o HARMONICS o o o
anacvze | seT P | [scaunc ] ave | HNE,
START key DATA  TYPE fc
INTI ATORC—)
START | stoP < > °
R ES ET key SUM,+,- MATH misc
\ =
RESET | MODE H v H ~ H ENTER H ”
o= TIMER ©CF 3 ©CF 6 ©SKEY LOCK -_SHIFT

Starting Integration
Press the START key.
Integration will start. Make sure that the START indicator LED is lit. In real 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 "E ~ ~ 4 5" will be displayed.

8-10
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8.3 Displaying Integrated Value

Stopping Integration

Press the STOP key.

e 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 the integrated 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.

¢ The integrated value and integration time will be reset.

Automatic stop

Reset

Pause Reset

Pause Restart l

-

Restart

Integrated
value

Integration
time '

lDSTART ] [Dsrop ] lDSTART ] [Dsrop ] [lmeser ] [DSTART]

Integration Overflow Display
If the integrated value reaches the maximum (x999999 MWh or £999999 MA), 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 the time 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.)

Display Content and Range

Display A Display B Display C Display D
Elap2sed time of integration Active power Active power Integrated value
or active power Maximum 999999 MWh or
+999999 MAh
Note

« Display Ais valid when the function is setto “INTEG TIME” or “W” (active power). Otherwise, “- - - - - -
will be displayed.

« Displays B and C are valid only when their function is set to “W” (active power). Otherwise, “- - - - - - " will
be displayed.

¢ femmmm- " will be displayed on displays B and C for the first measurement after the START key is pressed.

« The previous measured value (not the latest measured value) will be displayed just after the STOP key is
pressed.

Displaying the Polarity of the Integrated Value
Integrated active power sometimes decrease in the case of battery discharge. If the integrated power

non

is negative, will be displayed in front of the integrated value.

IM 253102-01E 8-11
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8.4 Precautions Regarding Use of Integrator Function

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.

» As shown in Fig. (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 key was pressed

displayed. will be displayed.
Fig. (a) Fig. (b)
ON ON
HOLgFF “°L3FF ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
TRIG ON ON ON

Displayed PR
value -==

(Dotted line shows integrated value)

Integration time

[ Jeser)

Displayed
value o=

(Dotted line shows integrated value)

ion time

Backup During Power Failures

If there is a power failure while integration is in progress, the integrated value and integration time

will be backed up.

(eeser)

« 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 is restored after a power failure, the integrated value and elapsed time of integration

up to the time of the power failure will be displayed.

8-12
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8.4 Precautions Regarding Use of Integrator Function

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 tion k (START LED) Not lit Lit Not lit
ot lit ot lit it
peration key STOP LED) Not i Not li Li
MODE RMS,MEAN,DC @] Vix Vix
A:x A:x
AVG O x x
SCALING O ©) O
SAMPLE HOLD O @)
TRIG (display update hold ON) O O (@]
RATE O A
RANGE VOLTAGE AUTO O x x
<, >
CURRENT AUTO O X x
<, >
CF O X x
LINE FILTER O X X
fc O A A
FILTER O O O
DATA SETTING ~ SCALING (DATA) o} o} o)
/’{”(z/Di(TLMER) In the case of the TIMERkey,  In the case of the TIMER key,
s Vs ’ key operation is not possible, key operation is not possible,
ENTER bulllth}; iin‘ler preset‘ilijme can bu){ Ihps iin‘ler preset‘lli)me can
be displayed. be displayed.
FUNCTION (Display A) x X x
FUNCTION (Displays B, C, D) O O O
WIRING SYSTEM WIRING O O O
INTEGRATOR START O X O
STOP x O x
RESET O X O

x : Key operation is not possible.
O: Key operation is possible.
/A\: Confirmation only is possible

« Errorcode "E -~ (3,42, 44, 45" will appear on display 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 is invalidated 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.

IM 253102-01E 8-13
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8.4 Precautions Regarding Use of Integrator Function

Integrated Value when Instantaneous Measured Value Exceeds Measurement Limits

If the instantaneous measured value exceeds the measurement limits, computation is carried out as

follows. In this case, it is not possible to obtain correct integrated values.

« If the instantaneous input exceeds 3.5 times the rated value of the measuring range when the crest
factor is “3”, the measured value is considered to be 3.5 times the rated value of the measuring
range when computing the integrated value.

« If the instantaneous input exceeds 7 times the rated value of the measuring range when the crest
factor is “6”, the measured value is considered to be 7 times the rated value of the measuring

range when computing the integrated value.
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9.1 Operating the Harmonic Analysis Function
(Optional)
To operate the harmonic analysis function from within a normal 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 YOKOGAWA ¢
indicator LED will light up, indicating that the D —mwo— oo o v bk
. . . . - = e = e = e |k A H
harmonic analysis mode is activated. ‘ wow
To return to the normal measurement mode, press = e =B B %+ —
1 2 3 ¥ (] ELEMENT < FUNCTION >
the ANALYZE key once more. The ANALYZE V AW Apk VHz AHz Wh Ah 1 THD

indicator LED will go out, indicating that the o FLICKERTESTEY - SAMPLE o Rewore
FLICKER| STABT [Howo | rric T mate | [ Locat |
LimIT INITIAL

normal measurement mode is now active. SNULL  © pem HOD  INTERFAGE
= HARMONICS

[mvacvze [ ser vp]  [scaums] ave | HE.
DATA TYPE fc

INTEGRATOR!

In the harmonic analysis mode, RMS mode is

START | sToP

SUM,+.-

RESET | moDE

= TIMER|

< > o

MATH  MISC

[~ [~ [om] []

SCF 3 SCF6 TKEYLOCK  [SHIFT

always selected as the measuring mode. Even if the

mode is switched from the harmonic analysis mode

to the normal measurement mode, RMS mode stays

as the measuring mode.

Note

< ltis 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" willoccur. In this case, press the STOP key (to interrupt integration) then RESET key, and finally
press the ANALYZE key.

« ltis not possible to start integration if the harmonic analysis mode is active. If such an attempt is made, an error
"E -~ | 5" wil occur.

« ltis not possible to activate the harmonic analysis mode during flicker measurement (i.e. FLICKER indicator
LED: lit). To activate the harmonic analysis mode, first you have to return to normal measurement. To do this,
press the START/STOP key to stop flicker measurement, press the INITIAL (SHIFT + START/STOP) key to
initialize the instrument, then press the FLICKER key. Finally, press the ANALYZE key to activate the
harmonic analysis mode.

« The accuracy varies according to the selected crest factor. For a detailed description, refer to Chapter 16.

To carry out measurement in accordance with IEC 1000-3-2, set each item as follows. For a

description of the setting method, refer to the following pages.

Harmonic Analysis Window Averaging Anti-aliasing Analysis
Width Filter Order

Steady-state harmonic 4,8o0r16 OFF or ON ON 40 or higher

Fluctuating harmonic (within limit) 4, 8 or 16 ON ON 40 or higher

Fluctuating harmonic
(likely outside limit)

(leuondQ) uonoung sisAjeuy siuow.ey ayj buisn

16 ON ON 40 or higher
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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 ¢
Press the A or \V key until "S55 A" is D —w— —w— '=,=, m v ek
. . - k A Hz
displayed on display C. I wow o
e i A
12 3 X ELEMENT
2. Press the ENTER key. V A W Apk VHz AHz Wh Ah % THD

FLICKER TEST . SAMPLE REwOTE

: FLICKER| SIFET HoLp | TR || RATE LOCAL

3. Pressing the A or V key changes the roenl 2 ) ":.N.,LL HDMJ., IerRFAcsl
HARMONICS

PLL source displayed on display D in the (v [oeroe] [some] e | B ]
following order, so select the desired o

INTEGRATOR:!

START | stop

SUM,+,-

RESET | MODE

= TIMER

MATH misc

source. (Defaultis 5 1.)

[ [~ Joe] [ |

SCF 3 SCF 6 SKEYLOCK [SHIFT]

Model 253102 H | (voltage of element 1) —» ! ! (current of element 1)

S (current of element 3) <4 Y - (voltage of element 3)

A
Model 253103 H { (voltage of element 1) —» =/ ! (current of element 1) —» H E‘ (voltage of element 2)

T

F 3 (current of element 3) -— H 3 (voltage of element 3) -4 H »_J (current of element 2)

4. Pressthe ENTER key.
Note

+ 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, it is 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 - 5 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,
so it is necessary to select either measured value or relative harmonic content beforehand. This

setting can be made on display D.

1. Press the SET UP key. YOKOGAWA ¢
Press the A or V key until " dr 5Prig L ='=' —— =,T v opk
displayed on display C. ‘ L ; v?, Hz

= MATH = Fei0R =S %+ =
1 2 3 X () ELEMENT FUNCTION
2. Press the ENTER key. V A W Apk VHz AHz Wh Ah 0 THD

= FLICKEHDTEST o SAMPLE = REMOTE
. FLICKER | SIFET [ Howo | rmic | Rate | [ Locat |
3. Pressing the A or \ key changes the AT NmAL SNULL = rew o INTERFAGE
HARMONICS
display type displayed on display D in the [z [serop]  [soama] ave | Br |
DATA TYPE fe

T

following order, so select the desired type.
oo T

oo uc (displays measured value) —
-

INTEGRATOR:!

START | sToP

SUM,+.-

RESET | moDE

= TIMER|

< > o

MATH  misC

Ly |~ Jome] [ |

SCF 3 SCF6 TKEYLOCK [SHIFT]

ont (displays relative harmonic

content) = HAL wE —

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"Lanmkris selected, the % LED on display B will light up. g
«Q
-y
=
©
Setting the Harmonic Display Order T
. . . . . =1
Display A is used to select the order of the harmonic data to be displayed on display B and C. 3
]
3.
. )
Operating the A or v Key >
Press the A and V keys to select the order of the YOKOGAWA o
. . . D —tw—— == = vk <
harmonic data to be displayed on display B or C. ‘ I P g
Orders from the 1st to the one set in "Setting the Mow Y
- . . = mam = B4 =Fr %+ =
Upper limit of the Harmonic Order" (page 9-4) can 12 3 £ eammenr P 2
Q
be set (maximum order: 50th). V A W Apk VHz AHz Wh Ah % THD 6-
= FLICKERDTEST o SAMPLE o REMOTE :
However, due to the fundamental frequency of the % (o HE.,CZIS ”E.Hgf Ju “m:;i:;l _UO
HARMONICS
PLL source becoming large or from turning the [ oer ] [soama] wve | B §'
anti-aliasing filter to ON, the Maximum analysis —INTEGRATOR .- A
. . [start | stor ] < > o ~
order changes, sometimes resulting in the upper e WATH MG
limit of the harmonic order to become larger than Erall RS
] . . . = TIMER SICF 3 SCF 6  TKEY LOCK
the Maximum analysis order. In this case, 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.

For details of the maximum order, refer to Section 16, "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 oo
AWA
1. Press the SET UPkey. D e e e

=M V pk
. - . ' ' , k A Hz
Pressthe A or \/ keyuntil"or~ocr"is -
P M W h
displayed on display C. = mam = G =B %+ —
1 2 3 X (] ELEment < FUNCTION S
V A W Apk VHz AHz Wh Ah 9 THD
2‘ Press the ENTER key = FLICKER, TEST - SAMPLE J—
[Fuicker] SIFET [ oo | tmic | Rate | [ Locar]
LIMIT INITIAL oNULL O PEAK HOLD INTERFACE
HARMONICS
3. Pressing the A or V key changes the s w] [some] e | B
DATA TYPE fc

harmonic order displayed on display D in

INTEGRATOR:!

START | stop

SUM,+,-

RESET | MODE

= TIMER

MATH misc

[T~ o] []

SCF 3 SCF 6 SKEYLOCK [SHIFT]

the following order, so select the desired

upper limi of the harmonic order.
50—=1-—2->3—...—49andback 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

16, "Specifications".

Setting the Anti-aliasing Filter
When waves are input continuously and converted to digital data using A/D converter, if a wave
having a frequency of less than 1/2 of the sampling frequency is input, this wave is recognized as a
wave in low-frequency band that does not exists. This symptom is known as aliasing. Aliasing
causes various problems, including an increase in measurement error and improper measurement of

the phase angle. To prevent this aliasing, an anti-aliasing filter is used.

Operating the LINE FILTER key YOKOGAWA ¢
Press the LINE FILTER key once. The FILTER D_ —mw— ——m— ey
o o S . | I I I R
indicator LED will light up, indicating that the anti- U I I I e w
aliasing filter is active. = S =S %+ —

. . 1.2 3 X [ eement << FUNCTION =>
To deactivate the filter, press the LINE FILTER V AW Apk VHz Az Wh AR 7 THD

key once more. The FILTER indicator LED will go S FUCKER TESTS) SAMPLE Jp—
START
out, indicating that the filter is not active any more. oen 22 1) Lo [ me [ove ] Lroon]

SNULL ~ © PEAK HOLD  INTERFACE
_ HARMONICS

If the anti-aliasing filter is active, analysis accuracy [warz [seror]  [somma] ave | B |
DATA TYPE fc

INTEGRATOR:!

and the maximum harmonic order change. For

START | stop

SUM,+,-

RESET | MODE

= TIMER

< > o
MATH  mISC

[~ T~ o] []

SCF 3 ©CF6 SKEYLOCK [SHIFT]

details, refer to Section 16, "Specifications".

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 5.5 kHz.
» For details of the sampling frequency, refer to Section 16, "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.

In this case, it is recommended that the frequency filter be turned ON to eliminate such harmonics or

noise during harmonic analysis.

1. Press the MISC (SHIFT + o) key.
Press the A or Vv key until
"F - F., L E"is displayed on display D.
2. Press the ENTER key.
"F - F., L E" will move to display C, and

a F F" on display D begins to blink.

1

3. Pressthe A or \/ key todisplay "am",
then press the ENTER key.

4. To turn the frequency filter OFF, press the

A or \/ key to display "o F F" on
display D, then press the ENTER key.

Setting the Harmonic Analysis Window Width

YOKOGAWA ¢

D =-how= imm=~=sec= m oV pk
‘ | I I | B IR PR
J L Y S N "

ScaunG _ EXT
= MATH = Zicron =sant %+ =

1 2 3 X () ELEMENT < FUNCTION >
V A W Apk VHz AHz Wh Ah 7 THD

FLICKER TEST SAMPLE

o a a = REMOTE
TART

FLICKER | SIFST [ Howo | rmic | Rate | [ Locat |

LiMiT INITIAL ONULL © PEAK HOLD  INTERFACE

_ HARMONICS

TINE

[anacvze [ ser vp|  [scaunc] ave | HE,
DATA TYPE fc
INTEGRATOR!
START || stoP < > °

SUM,+.-

RESET | moDE

= TIMER|

MATH | MISC

[~ ]~ o] [ |

SCF 3 SCF6 STKEYLOCK  [SHIFT

Set the number of waveforms whose data is to be used for harmonic analysis (fundamental input

frequency: 40 to 70 Hz).

1. Press the SET UP key.
Pressthe A or \/ keyuntil"Y, dEH"
is displayed on display C.

2. Press the ENTER key.

3. Pressthe A or \/ key. The window width
displayed on display D will change in the
following order, so select the desired
window width.
16—-8—4—-2—-1—16— ...

The default is 16.

4. Press the ENTER key.

Note

YOKOGAWA 4

D —hour—— —min —— —sec

m pk

— v
' A Hz
w

1|«
L

scaunG _ Ext
= MATH = Picrion Dshint % =

1 2 3 ¥ (] ELEMENT < FUNCTION >
V A W Apk VHz AHz Wh Ah % THD

FLICKER TEST SAMPLE
E] a a = REMOTE
FLICKER| STABT [Howo | rric | mate | [ Locat |

LimIT INITIAL ONULL © PEAK HOLD  INTERFACE

_ HARMONICS

[anacvze [ser vp]  [scaune] ave | Eie,
DATA TYPE fc

INTEGRATOR:!

START | sToP

SUM,+.-

RESET | moDE

= TIMER|

< > o

MATH  MISC

[~ [~ [om] [ ]

SCF 3 SCF6 SKEYLOCK [SHIFT

« "E~~-L g"wilbe displayed on display Dand "- - - - - - " is displayed as the measurement result if the
fundamental input frequency drops below 40 Hz when the window width has been set to "1" or it drops below

20 Hz when the window width has been set to "2".

IM 253102-01E
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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 selected automatically if the mode is switched from harmonic analysis mode

back to normal measurement mode or if a function which cannot be set in the normal measurement

mode has been set.

Operating the ELEMENT Key
This key 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 be retained, except for filter setting. This also applies when

the mode is switched from harmonic analysis mode to normal measurement mode.

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

* The harmonic order
of the
measured/analysis
data displayed on
display B or Cis
displayed.

* The fundamental
component and
each harmonic
component of
voltage, current and
active power are
displayed as
measured value or
relative harmonic
content.

« The fundamental
component and each
harmonic component of
voltage, current and
active power are
displayed as measured
value are displayed.

« The reactive power,
apparent powr and
power factor of the
fundamental (1st
harmonic) are displayed.

« The phase angle between

the fundamental of
voltage and current, and
phase angle of each
higher harmonic in
relation to the
fundamental of voltage
or current are displayed.

« The voltage, current
and active power of
fundamental + higher
harmonics are
displayed.

« The fundamental
frequency of the input
set as the PLL source
is displayed.

« The harmonic
distortion (THD) of
voltage and current is
displayed.
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9.2 Selecting What to Display on Digital Displays (Optional)

Display A

Display B

Display C

hour

-mm \— v
The harmonic order of the data displayed on display ‘ '_' " " k A
=t = uw

B or C is displayed. Orders from the 1st up to the

INTEG
I ORDER = g

upper limit of the harmonic order (maximum: 50th)
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 this case, 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. For details of the maximum
order, refer to Section 16, "Specifications" (page 16-1.)

Note

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

The following are displayed on display B. B o —— i m
¢ Fundamental component and each harmonic | I A
Lo U

%

component of voltage corresponding to the

PT INTEG
Tratio T TimeR

harmonic order displayed on display A (as 1

ms

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

harmonic order displayed on display (as measured value or relative harmonic content)
Information displayed on display B changes in the following order.

V (voltage) — A (current) —» W (active power)

|

Note
< For display type setting method, refer to Section 9.1 "Operating the Harmonic Analysis Function" (page 9-3.)

The following are displayed on display C. C—yr— —rom— —ae— o
¢ Fundamental component and each harmonic - Nt '_’ _’ '_’ k|A var
component of voltage corresponding to the am"s o= MW ) pk

‘:'nglo % Nl d('g

harmonic order displayed on display A (as

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)

¢ 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

IM 253102-01E
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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)

T

Adeg «— Vdeg -a— deg (phase angle) -«— PF (power factor)
(phase angle (phase angle

relative to relative to

the fundamental the fundamental

of current) of voltage)

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, PF or deg is selected, "~ - - - - - " will be displayed if an order other than 1st order is selected
on display A.
The following are displayed on display D. D —m— —m— e N
» Total rms value of voltage (regardless of the ‘_- NN _-’ k|A Hz
LU L L uw

order displayed on display A)

.
>
1

SCALNG _ EXT
= MATH = Ficior = sHunT %

» Total rms value of current (regardless of the

order displayed on display A) Lights up

» Total rms value of active power (regardless of the order displayed on display A)
» Fundamental frequency of the input selected as the PLL source
» Harmonic distortion of voltage

» Harmonic distortion of current

Information displayed on display D changes in the following order.

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

}

ATHD VTHD
(harmonic distortion -« (harmonic distortion -« AHz (current frequency)
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.)
» If VTHD or ATHD is selected, the % indicator LED will also light up to indicate that the data is displayed in units
of %.

Set the sample rate in the same way as for normal measurement operations.
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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
power and power factor is also displayed.

Function Setting

1. Press the FUNCTION key below display 8 = m
B or C to select V (voltage), A (current) ‘ == ==== ; B
or W (active power) for display, or press Safto Shigs % Ms
the FUNCTION key below display C to T2 ori T aAwES
select VA (apparent power), var : —SaE 1 voLTAGE FA
(reactive power) or PF (power factor) for SR 101530 60 100 15
. 182w ¢
display. a Croaw [T [
For details, refer to Section 9.2 "Selecting :::Z: g MEAERNGHO
What to Display on Digital Displays" =3v3A [
1 V2 V3 PEAK
(pages 9-7 and 9-8). [wimine i 2 3
Setting Element to be Displayed - Lights up —
2. Press the ELEMENT key below display B
or C
Cor— —ror— — e —
 Display B ‘ . <
Select element 1, 2 or 3. M pk

=pamo % MS deg

However,  is effective only when the
1 2 3 X ELEMENT RTINS
fundamental of V, A or W is selected. AW VA var PE>deg Vpk

« Display C GE C———— ([———— CURRENT RANGE ————
300 600 12510 20 30 5 10 200
Select element 1,2, 3 or >. — mV X7 s =

However, Y is effective only when the E [ <[> Jar]
fundamental of V, A, W, VA, var or PF ol _ MEASURING MODE

E
is selected. E ‘m‘
VER

0 A1 A2 A3 PEAK OVER

For details, refer to Section 9.2 "Selecting 123
What to Display on Digital Displays"
(page 9-6). Lights up

Setting the Harmonic Order
3. Set the harmonic order.

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

Setting the Display Type
4. Use display D to set whether data is to be displayed as measured value or relative harmonic
content.
For details, refer to Section 9.1 "Operating the Harmonic Analysis Function" (page 9-3).
This function is applicable only to display B. Data is 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
Harmonics of Voltage, Current and Active
Power (Optional)

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

display D.
Function Setting
1. Press the FUNCTION key below display YOKOGAWA 4
D to select V (voltage), A (current) or W D —erm— mmmem S m @) ok ‘
(active power) for display. l ------- :;, ‘: .
o wam S B o %+ —
@X [ ELEMENT EORCTioN
For details, refer to Section 9.2 "Selecting @Apk VHz AHz Wh Ah % THD
What to Display on Digital Displays" :.“’C“E":."s’j - SAMPLE o Rewore
play & P @@] mer [Howo | rmi | Rate | [ rocaL]
(page 9—8) ZZHMG'T:ICTI;L CNULL © PEAK HOLD  INTERFACE
[aMavze | ser vp|  [scaung] ave | m
Setting the Element to be Displayed . T
2. Press the ELEMENT key below display D e W wee
to select the element to be displayed: 1, 2 e wooe )| [ v [ ~ [ewen]
= TIMER| SCF 3 SCF 6 SKEY LOCK
or 3.
If 3 is selected, "- - - - - - " will be Lights up
displayed on display D.

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) = \/ g (V)? A (current) = \/ lg (A? W (active power) = g W,

V., A,, W, : Fundamental or harmonic component of voltage, current and active power

k : Analysis order

n : 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 is ON 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)
(Optional)

Harmonic distortion (THD) is displayed on display D.

Function Setting

Setting the Element to be Displayed

Computing Equation

1. Press the FUNCTION key below display D YOKOGAWA 4
to select VTHD (harmonic distortion of b —e— —me— f'f r: Z :k
voltage) or ATHD (harmonic distortion of ‘ J I: I ww hz
current). o mam = S = Fr % +———

@ X () ELEmenT AT ‘

(VAW Apk VHz AHz Wh Ah 1 TI);I
I

For details, refer to Section 9.2 "Selecting (o FUCKERTESTS sawpLE = rewore
. .. . " FLICKER| STZBT [Howo | tric | mate | [ LocaL]
What to Display on Digital Displays T ma SNULL S reac Rl INTERFAGE

_ HARMONICS

(page 9-8) [anacvze [ ser vp]  [scaunc] ave | HiE,
DATA fc

TYPE

EEN

MATH misc

[~ [~ o] [ ]

SCF 3 SCF6 TKEYLOCK [SHIFT

——INTEGRATOR:

START | sToP

2. Press the ELEMENT key below display D RESET || WoDE

= TIMER|

to select the element to be displayed; 1, 2
or 3. ——— Lights up

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

Harmonic distortion (THD) is calculated using the following equation.

(£ : Calculates the ratio of the rms value of each component (from the 2nd to the nth) in

relation to the fundamental (1st).

=
(K}
puu]

: Calculates the ratio of the rms value of each component (from the 2nd to the nth) in
relation to the rms value of each component (from the 1st to nth).

(n: Harmonic order set in "Setting the Harmonic Order")

3. Press the SET UPkey.
Press the A\ or \/ key until " H 4" is displayed on display C.

4. Pressthe ENTER key.

5. The currently selected computing equation will be displayed on display D. Press the A or

v key to select the desired equation (£ [ or [ 5 7).
6. Press the ENTER key.

Computation equation

When ( £ L is selected:

J2©|/C

When L 5 F is selected:

2o/ @l(ck)z]

: Fﬁndamental 7(lst) of V (voltage) or A (current)

: Fundamental or harmonic component of V (voltage) or A (current)

: Analysis order

3 &~ 0O 0O

: Maximum order. The maximum order varies according to the fundamental frequency
of the input set as the PLL source and to whether the anti-aliasing filter is ON or OFF.
If this maximum order is smaller than the preset order, the preset order will be used as

the maximum order.

IM 253102-01E
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9.6 Displaying the Phase Angle between the

Fundamentals (Optional)

The phase angle between the fundamentals is displayed on display C.

Function Setting
1. Press the FUNCTION key below display
C to select deg (phase angle).

Setting the Element to be Displayed

2. Press the ELEMENT key below display C
to select the element to be displayed; 1, 2
or 3.
The displayed data will vary according to
the selected element.
Phase angle of A1 with respect to V1
Phase angle of A2 with respect to V2
Phase angle of A3 with respect to V3

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

Setting the Harmonic Order (to the Fundamental)

C — year — —— month—

—— date ——

m V VA
k A var
M W pk

=50 % MS deg<«—

[@x [—
V AW VA var PF de

EMENT < FUNCTION >
g Vpk [=T==]

GE C— C—q
300 600 1251

WURRENT RANGE[——1
20 30 50 100 200

AUTO
DE
bc

OVER

[ecewen)

ALL

Sanan

= mV (EXT SHUNT) =
o

MODE
=)

o

o | v | oe ]
EXT SHUNT

A2 A3 PEAK OVER

2 3

ALL

— Lightsup ——

3. 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).

Phase Angle Display Method

4. The phase angle will be displayed according to the method specified in 5.6, "Displaying the

Computed Phase Angle" (page 5-7).
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9.7 Displaying the Phase Angle of Each Higher
Harmonic 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. Press the FUNCTION key below display

C to select Vdeg or Adeg (phase angle). C—m— —wm— —aw— = o
‘ - e e a» aw e kK A var
For details, refer to Section 9.2 "Selecting - '\: nv: :e';
What to Display on Digital Displays" A 2 DL C IRV | o prons
(page 9-7). @W VA var PF deg Vpk
GE| C—————— C——1 CURRENT RANGE——1
- - 300 600 12510 2 30 50 100 200
Setting the Element to be displayed — e o=
2. Press the ELEMENT key below display C ii] Q
to select which element is to be measured: il o [MEAREING MZDE
1,2 0r3. :"Z Ei:
OVER A1 A2 A3 FEAKEg\rI:;u”T
(ecguent] 12 3  [eewew]
For details, refer to Section 9.2 "Selecting AL AL
What to Display on Digital Displays"

L— Lights up

(page 9-6).

Setting the Harmonic Order

3. Press the A or A 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. In this case, the phase angle will 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:

sl =N B0l
oo o (owuuy

« When the harmonic is behind the fundamental:

" _ignnn
uuu to [R=RTRTRT]

« When both phases are the same:

amor
[N Ny ]

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.

IM 253102-01E 9-13
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9.8 Displaying the Fundamental Frequency

(Optional)

The fundamental frequency of the input selected as the PLL source is displayed on display D.

Function Setting

1. Press the FUNCTION key below display

D to select VHz (voltage frequency) or
AHz (current frequency) which has been
selected as the PLL source.

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

Setting the Element to be Displayed

2. Select the same input element here that has

been selected as the PLL source in "Setting
the PLL Source" (page 9-2).

n "

------ will be displayed if a
function or input element which differs

from the PLL source is selected.

YOKOGAWA 4

D —— hour ——

min

m V pk
k A Hz
M W h

o matH S SN0 S %+ —

1 2 3 X ([ )ELEMENT
< Fl
V AW Apk@Hz AHD Wh AR 7 THD

UNCTION =
]

SAMPLE
=) = REMOTE

FLICKER TEST.
(e T
LIMIT INITIAL

[ Howo | 7mic | mate | [ Locad |

_ HARMONICS

CNULL © PEAK HOLD  INTERFACE

[awavvze | ser up |

TINE

INTEGRATORC—)

START | sToP

[scauma] ave | ENen
DATA TYPE fc

SUM,+,-

RESET | MODE

MATH misc

Lo Jow] (]

= TIMER

CF 3 ©=CF 6 SKEYLOCK [SHIFT]

Lights up
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10.1 Using the Voltage Fluctuation/Flicker
Measurement Functions (Optional)

This function enables measurement of voltage fluctuation and flicker, as well as display and print-
out of judgment results obtained by comparing the measured data to the specified limits, in
accordance with IEC1000-3-3 (Limitation of voltage fluctuations and flicker for instruments with
phase input current of 16 A or below). For a description of printing method, refer to Chapter 11
"Printing Using the Built-in Printer", and for a description of output method via a communication

interface, refer to Chapter 14 "Using the Communications Functions".

With this instrument, voltage fluctuation is measured using the following methods.
» Direct voltage measurement method

Relative steady-state voltage change

Maximum relative voltage change

Period during which relative voltage change is above the threshold level
» Direct flicker measurement method

Short-term flicker value

Wiring Required for Measurement of Voltage Fluctuation/Flicker

s G ) Ra - i)-(A L1
RS S S w—
[~ O
G Ra jXa | ! L2
| A
' EUT
. G Ra jXa | L3
)
.»—(C)—' |—| B O
Rn jXn N
4| |_| Li O
' |J \U
WT2030
EUT : Equipment under test v
1
S : Power supply for measurement
. +
Consists of supply voltage generators G -
and reference impedance. V2
RA =0.24Q, jXA = 0.15Q (50Hz) +
RN =0.16€9, jXN = 0.1022 (50Hz) -
The impedance includes the internal V3
impedance of the generator G. +
G  : Voltage source -

In the case of single-phase two-wire system, connect L1, N and EUT to the instrument.

Note

« Initialization is performed immediately after the measurement mode is switched from normal measurement to
voltage fluctuation/flicker measurement mode. Thus, make sure that wiring of the instrument is complete and
supply voltage for measurement is input to the terminal of the instrument before switching to voltage
fluctuation/flicker measurement mode.

If supply voltage for measurement is input to the terminal of the instrument after the mode has been switched
to voltage fluctuation/flicker measurement mode, press the INITIAL (SHIFT + START/STOP) key to perform
initialization. During initialization, make sure the supply voltage for measurement is constant.

« Set the measuring range so that the input is maintained at 50 to 110% of the measuring range during voltage
fluctuation/flicker measurement. If the input exceeds 50 to 110% of the measuring range or peak over occurs
during voltage fluctuation/flicker measurement, inaccurate measurement or judgment may result.

« The frequency of the input voltage is measured during initialization. If this frequency is not measured
accurately, fluctuation/flicker measurements and determination may not be correct. If voltage is not applied to
the element being initialized, the frequency cannot be measured accurately. Select the element to which
voltage is being applied using the ELEMENT key below display (A, B, C or D possible), then press SHIFT +
START/STOP(INITIAL) key to reinitialize.

(leuondQ) suonoun4 juswainseayy 1ay21j4/uoienion|4 abejop ayy buisn
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10.1 Using the Voltage Fluctuation/Flicker Measurement Functions (Optional)

Flow of Operation

Normal
measurement mode
. Y - Voltage fluctuation/flicker measurement mode (FLICKER key)
Approx. 30 During
seconds initialization " i
i - Set the conditions if necessary. (LIMIT (SHIFT + FLICKER) key)
' | Measurement of
. | nominal voltage
1 - 9 - Start voltage fluctuation/flicker measurement. (START/STOP key)
t Observation
period 01 . . .
oo Judgment result for each function for observation period 01
t Observation
period 02 . . .
T ‘ oo Judgment result for each function for observation period 02
t Observation . .
period nm Stop voltage fluctuation/flicker measurement.
Y - I Judgment result for each function for observation period hm and
| v total judgment result
4 - Initialization (INITIAL (SHIFT + START/STOP) ke
Approx. 30 During ( ( * P) key)
seconds initialization
Measurement
of rated voltage

'

Re-start (START/STOP key)
or
return to normal measurement mode (FLICKER key).

t  : Determined by observation period for short-term flicker value (see page 10-10).
nm : Determined by the number of times measurement of short-term flicker value is to be
performed (see page 10-10).

T : Measurement time =t X Ny

To Improve Measurement Accuracy
Before starting voltage fluctuation/flicker measurement, make sure the instrument has been warmed
up for at least two hours. Also make the following settings.
 After elapse of more than 5 minutes following input of the supply voltage for measurement to the
voltage input terminal, press the INITIAL (SHIFT + START/STOP) key.
+ Set the crest factor to "3".
 Turn the line filter OFF.

Note
When measuring the voltage fluctuation or flicker of an instrument with large rush current, set the cut-off
frequency to 5.5 kHz and set the line filter to ON. For the setting method refer to Section 4.1 "Setting
Measuring Conditions" (page 4-1).
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10.2 Operating the Voltage Fluctuation/Flicker
Measurement Functions (Optional)

To switch the instrument from normal measurement to voltage fluctuation/flicker measurement,
you need to switch the measurement mode to voltage fluctuation/flicker measurement mode then

sets the limits to be used for judgment and observation periods.

Setting Voltage Fluctuation/Flicker Measurement Mode
Operating the FLICKER Key

YOKOGAWA 4

Pressing the FLICKER key causes the FLICKER D e e e
indicator LED to light up, indicating that the V’" ,'-(’ ['-l’ l'-l’ I'-l’ I'-l’ I'-l’ n: \; T
instrument is in fluctuation/flicker measurement o S S %+ —

1 2 3 X [ Jeement < FuncTion >
mOde. V A W Apk VHz AHz Wh Ah % THD
To return from voltage fluctuation/flicker SUELEIT o s o remore

FLICKER] ST, HOLD | TRIG || RATE
measurement mode to normal measurement mode, AL WAL SN WAERFACE
press the FLICKER key during initialization (i.e. (e J ser vp] - [sonma] mve | Hifer

INTEGRATOR!

while the START/STOP indicator LED is G| [ <[> | -
blinking). This will cause the FLICKER indicator e
LED to go out, indicating that the instrument is in STMER ) Sers =cr e wwer Look

normal measurement mode.

Operating the START/STOP Key

In fluctuation/flicker measurement mode, fluctuation/flicker measurement is started and stopped
alternately each time the START/STOP key is pressed. The FLICKER indicator LED lights up
when fluctuation/flicker measurement is started, and it goes out when fluctuation/flicker
measurement is stopped.

Pressing the INITIAL (SHIFT + START/STOP) key while fluctuation/flicker measurement is
stopped will cause the FLICKER indicator LED to blink and " ~. £" to be displayed on display

B, indicating that initialization is now under way.

When you want to re-start fluctuation/flicker measurement after it has been stopped, always carry

out initialization.

START/STOP LED State START/STOP key  INITIAL (SHIFT+START/STOP) key
Blinking Initialization O Start O Initialization

Continuously lit Start O Stop x (Err25)

Not lit Stop x (Err22) O Initialization

Note

« Switching to fluctuation/flicker measurement mode while integration is in progress (START indicator LED is lit)
or while integration is stopped (STOP indicator LED is lit) is not allowed. If such an attempt is made,
"E -~ { 3" will occur. To switch fluctuation/flicker measurement mode in such cases, stop integration, press
the RESET key, then press the FLICKER key.

« Starting integration during fluctuation/flicker measurement mode is not allowed. If such an attempt is made,
"E -~ 20" will oceur.

« Switching to voltage fluctuation/flicker measurement mode while harmonic analysis is in progress is not
allowed. If such an attempt is made, "E - ~ { 5" will occur. To switch to fluctuation/flicker measurement
mode in such cases, press the ANALYZE key to return to normal measurement mode, then press the
FLICKER key.

« Switching to harmonic analysis mode while voltage fluctuation/flicker measurement is in progress is not
allowed. If such an attempt is made, "£ ~ ~ 2 1" will occur. To switch to harmonic analysis mode in such
cases, press the FLICKER key to return to normal measurement mode, then press the ANALYZE key.

Display Update Cycle

The display update cycle during fluctuation/flicker measurement mode is fixed at 2 seconds.

(jeuondQ) suonoun4 Juawainsesy 13)2114/uolenion|4 abejoA ayl buisn
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10.3 Setting Measuring Conditions (Optional)

For fluctuation/flicker measurement, measuring conditions must be set prior to start of
measurement. Relative voltage change in relation to the rated voltage measured under fluctuation is
measured. Moreover, short-term flicker value is measured and calculated for each observation

period.

Setting the Nominal Voltage

Set the nominal voltage which is used as the reference for relative voltage change. Select " o & 5"
if you want to set the nominal voltage by measuring it, or select "5 £ £" if you want to use the
existing value as the nominal voltage.

1. Press the LIMIT (SHIFT + FLICKER) key.

YOKOGAWA 4
Press the A or \v/ key until "y ~"is "D C — —w— T
displayed on display D. - |k A Hz
LU w
= marH = K508 =S %+ =
2. Press the ENTER key 1.2 3 X () eement < FUNCTION =>
V A W Apk VHz AHz Wh Ah 1 THD C=l—=)
(— FLICKER TEST [ - SAMPLE REMOTE
3. The symbol displayed on display B will roker] 7 || (7o | e [ rare ] [ cooac)
. . LIMIT INITIAL NULL O PEAK HOLD INTERFACE
change in the following order, so select the — HARMONICS - - .
. ANALYZE | SET UP SCALING | AVG N
desired symbol. “ H ) o H o L -
o Lo - .. (7 INTEGRATOR =)
F o £ o (measured value) 5 £ E (existing G s ﬂ=‘< ’—‘>ﬁ
Value) — ,':" o ": o SUM,+,- MATH  mISC o
RESET || MODE u v ” A H 5”7'5’7“
= TIMER SCF 3 OCF 6 OKEY LOCK

4. Pressthe ENTER key.
If "5 E £" is selected in step 3, proceed to

step 5. Display
ey
5. The currently selected existing nominal Uy SN NN
value is displayed on display C, with the Press the > key.
digit on the extreme left blinking. You can *
change the value at the blinking digit.
Pressing the A key changes the value in [t
the order 1, 2, 3, ... 9, 0 and back to 1. e =Y S S
Pressing the \/ key changes the value in
. . . . Display
the opposite direction. The blinking
position can be shifted to the left or right ’:l _-'l ’l-'l ’l-'l ’l-'l
by pressing the < or > key respectively. D —
The existing nominal voltage can be set Press the /\ key.
within the following range.
Settable range : 0.01 to 999.99 (V)
Default  230.00 (V) S gnann

After the desired value has been set, press
the ENTER key.

10-4
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10.3 Setting Measuring Conditions (Optional)

Setting the Limit for Relative Steady-state Voltage Change
1. Press the LIMIT (SHIFT + FLICKER, key.

YOKOGAWA 4
Press the A or Vv key until "dg"is D —m— —wm——w—o - o
displayed on display D. P R PR
LVl Jww s
= mam = RS =8 %+ —
2. Press the ENTER key. 12 3 ¥ () eemenr < Funcrion >
V A W Apk VHz AHz Wh Ah 7 THD
(— FLICKER TEST —) SAMPLE
3. Determine whether or not relative steady- o] 7 || [ror [ me [ mae] [ toon]
state voltage change is to be judged. —hammoNgs — _ M S e
The symbol displayed on display B will ~ lwlseree] [souno] avo | i ]

(—INTEGRATOR—

change in the following order, so select the GaTee]| [< 1o ] = |

desired symbol. S WATA WS .
. CC : RESET | MODE v o g
o~ (judged) — o F F (not judged) — o ~ _Mo0E [D s Hc-c; : ”Em LOL __

4. Pressthe ENTER key.
If "o ~" is selected in step 3, proceed to

step 5.

5. The currently selected limit for relative Display
steady-state voltage change is displayed on =~
display C, with the digit on the extreme left puy RN
blinking. You can change the value at the Press the > key.
blinking digit. Pressing the A key
changes the value in the order 1, 2, 3, ... 9, *

0 and back to 1. Pressing the \/ key =001
changes the value in the opposite direction. Y NN

The blinking position can be shifted to the

left or right by pressing the < or > key Display
respectively. =
The limit can be set within the following N
range. Press the /\ key.
Settable range : 1.00 to 99.99 (%)

Default 1 3.00 (%) ¢

After the desired limit has been set, press i
the ENTER key. L

IM 253102-01E 10-5
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10.3 Setting Measuring Conditions (Optional)

Setting the Limit for Maximum Relative Voltage Change
1. Press the LIMIT (SHIFT + FLICKER, key.

Press the A or \/ key until "d~ A" is
displayed on display D.

. Press the ENTER key.

. Determine whether or not maximum

relative voltage change is to be judged.
The symbol displayed on display B will
change in the following order, so select the
desired symbol.

o r (judged) = o F F (not judged) — g ~

. Press the ENTER key.

If "o " is selected in step 3, proceed to
step 5.

. The currently selected limit for maximum

relative voltage change is displayed on
display C, with the digit on the extreme left
blinking. You can change the value at the
blinking digit. Pressing the A key
changes the value in the order 1, 2, 3, ... 9,
0 and back to 1. Pressing the \/ key
changes the value in the opposite direction.
The blinking position can be shifted to the
left or right by pressing the < or > key
respectively.

The limit can be set within the following

range.
Settable range : 1.00 to 99.99 (%)
Default 1 4.00 (%)

After the desired limit has been set, press
the ENTER key.

YOKOGAWA 4

—sec

[ = I

_ | I AP
LTt e w s

scaung _ ext
= MATH S Eicior Ssant %+ =

m V pk

Hz

1 2 3 X () ELEmMENT

< FUNCTION >
V A W Apk VHz AHz Wh Ah 7 THD

:D FLICKEREI TEST ) . SAMPLE o REMOTE
FLICKER| STA%p [ oo | tmic | mate | [ Local |

LIMIT ___INITIAL NULL = PEAK HoLD
_, HARMONICS

[awacvze [ seT vp]  [scaume] ave | HE ]

DATA TYPE fe
(—INTEGRATOR—
o o

START | sToP < > e

SUM,+,- MATH. MISC

INTERFACE

e o) | [~ |~ Jever]

= TIMER SCF 3 SCF 6 SKEY LOCK

L]

[SHIFT

Display

B\

77
A

-—

Press the > key.

'

-~
A
-
|

RN

I
Y-
l
Y-

Display

-
~
-
-

L
g
-
g
J

Press the /\ key.

v

[
H

-
~
-
¥

I
Y-
l
Y~
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10.3 Setting Measuring Conditions (Optional)

Setting the Limit for Period during which Relative Voltage Change Exceeds the
Threshold Level during a Voltage Change and Setting the Threshold Level

1. Press the LIMIT (SHIFT + FLICKER) key.

Press the A or \/ key until "dE" is
displayed on display D.

. Press the ENTER key.

. Determine whether or not the period

during which relative voltage change is
above the threshold level is to be judged.
The symbol displayed on display B will
change in the following order, so select the
desired symbol.

ar (judged) — o F F (not judged) = o~

. Press the ENTER key.

If "o ~" is selected in step 3, proceed to

step 5.

. The currently selected limit for the period

during which relative voltage change is
above the threshold level is displayed on
display C, with the digit on the extreme left
blinking. You can change the value at the
blinking digit. Pressing the A key
changes the value in the order 1, 2, 3, ... 9,
0 and back to 1. Pressing the \/ key
changes the value in the opposite direction.
The blinking position can be shifted to the
left or right by pressing the < or > key
respectively.

The limit can be set within the following

range.
Settable range : 1 to 99999 (ms)
Default : 200 (ms)

After the desired limit has been set, press

the ENTER key.

. The currently selected threshold level is

displayed on display D, with the digit on
the extreme left blinking. You can set the
desired threshold level in the same method
as step 5.

The threshold level can be set within the
following range.

Settable range : 1.00 to 99.99 (%)
Default 1 3.00 (%)

After the desired threshold level has been
set, press the ENTER key.

YOKOGAWA 4

hour

i —— —sec——

sec m v pk
-' '- k A Hz
w

LU Juw s

T
= mam S =8, %+ —

12 3 X ELEMENT
V A W Apk VHz AHz Wh Ah % THD (=—=1T——+]

< FUNCTION >

(— FLICKER TEST

SAMPLE
a = REMOTE

[Fucker] smap

[[Hoo | tmic | mate | [ Local]

LIMIT_— INTIAL
_, HARMONICS

NULL O PEAK HOLD  INTERFACE

[(awacvze ] set vp ]

[scaumc] ave T EFe, ]

(—INTEGRATOR

START | STOP

DATA TYPE fe

< > a

SUM,+,-

MATH MISC

e To=] [

RESET | MODE

= TIMER

SCF 3 ©CF 6 ©SKEYLOCK  [SHIFT]

Display

e\

0y
o (A0

-—

Press the > key.

/

]

-
(
-~
a(

"
-—
N
=z

Display

-
-
(

=

g

-~

S
-—
N
-

Press the /\ key.

/

1

(

-
-
-
i

'
—
I
—
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10.3 Setting Measuring Conditions (Optional)

Setting the Limit for Short-term Flicker Value

1. Press the LIMIT (SHIFT + FLICKER) key.

Press the A or \/ key until "P5E"is
displayed on display D.

. Press the ENTER key.

. Determine whether or not short-term

flicker value is to be judged.

The symbol displayed on display B will
change in the following order, so select the
desired symbol.

o r (judged) = o F F (not judged) — g ~

. Press the ENTER key.

If "o " is selected in step 3, proceed to
step 5.

. The currently selected short-term flicker

value is displayed on display C, with the
digit on the extreme left blinking. You can
change the value at the blinking digit.
Pressing the A key changes the value in
the order 1, 2, 3, ... 9, 0 and back to 1.
Pressing the \/ key changes the value in
the opposite direction. The blinking
position can be shifted to the left or right
by pressing the < or > key respectively.
The short-term flicker value can be set
within the following range.

Settable range : 0.10 to 99.99

Default : 1.00

After the desired value has been set, press
the ENTER key.

YOKOGAWA 4

D —— hour —— ==
| I I P

’ _' ’_ M W h

scALNG _ EXT
= MATH Sgicion =sanr %+ —

1 2 3 X () ELEMENT
V A W Apk VHz AHz Wh Ah 1 THD Sl —2]

< FUNCTION >
===

(—J FLICKER TEST)

SAMPLE

© REMOTE

| Fricker] swa

[(Howo | rric | mate |

[[rocad ]

LIMIT__ INTIAL
_, HARMONICS

NULL O PEAK HOLD

[awavvze | ser vp |

[scauma| ave | };[’EEL]

RESET | MODE

INTERFACE

DATA TYPE fc
(—INTEGRATORC
o o
START | sToP < > e
SUM,+,- MATH misc
I v " A " ENTER l

S TIMER

SCF 3 SCF 6 SKEY LOCK

[SHIFT

Display

B\

[ REN
LAt

-—

Press the > key.

'

Pt N
I‘~
=l
l“
-

Display

-~
-—

1 177

(puy

=
-

Press the A key.

* —r—

-~
-

LAl

=
-—
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10.3 Setting Measuring Conditions (Optional)

Setting the Limit for Long-term Flicker Value and the Constant used in the Equation

Note

YOKOGAWA 4
. ) .
Press the A or \/ key until "FL E"is b ——— ——
displayed on display D. | Y I PR
oL L jww
= matt = Sty =S %+ —
2. Press the ENTER key. 12 3 ¥ ) eement < FuncTion =
V A W Apk VHz AHz Wh Ah 9 THD
. (— FLICKER TEST o SAMPLE REMOTE
3. Determine whether or not long-term (rooed] 55 ]| (o [ Tme [mae] [tooat]
flicker value is to be judged. s — M Dree emes
The symbol displayed on display B will ~ er=]Ere) (el we | #]
DATA TYPE fc

1. Press the LIMIT (SHIFT + FLICKER) key.

(—INTEGRATORC—
[=) o

START | sToP < > °

change in the following order, so select the

desired symbol. ET72e AT Wiso _
an (JUdged) O FF (not Judged) - o RESET || MODE “ v H ~ H ENTER ”
© TIMER SCF 3 ©CF 6 SKEY LOCK

4. Press the ENTER key.

If "o ~" is selected in step 3, proceed to

step 5.

5. The currently selected long-term flicker Display
value is displayed on display C, with the ' Ul
digit on the extreme left blinking. You can Ly
change the value at the blinking digit. Press the > key.
Pressing the A key changes the value in
the order 1, 2, 3, ... 9, 0 and back to 1. *
Pressing the \/ key changes the value in Il il
the opposite direction. The blinking RN
position can be shifted to the left or right Display
by pressing the < or > key respectively. _
The long-term flicker value can be set ,', ,’_—, ':,
within the following range.
Settable range : 0.10 to 99.99 Press the /\ key.
Default : 0.65 *
After the desired value has been set, press S—
the ENTER key. ”l_—' ’_’,

6. The currently selected constant used in the equation is displayed on display D, with the
digit on the extreme left blinking. You can set the desired constant in the same method as
step 5.

The constant can be set within the following range.

Settable range : 1 to 99

Default 112

After the desired constant has been set, press the ENTER key.

The equation used to calculate the long-term flicker value is shown below.

3 fim
P i3
Plt = \/i=1 St1

N
"nm" in the equation indicates the number of times measurement of short-term flicker value (Pst) is to be

performed (see page 10-11).

The constant used in the equation is "N". If this constant is greater than the number of times measurement of
short-term flicker value is to be performed, measurement of short-term flicker value will be performed the
specified number of times, and non-measured short-term flicker value will be calculated as "Pst = 0".

This function is used in cases where the object to be measured stops automatically within the specified
measurement time. In general, set the constant to the same value as the number of times measurement of
short-term flicker value is to be performed

IM 253102-01E
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10.3 Setting Measuring Conditions (Optional)

Setting the Observation Period for Short-term Flicker Value
1. Press the LIMIT (SHIFT + FLICKER) key.

YOKOGAWA 4
Pressthe A or \/ keyuntil"s aEHAL" B —wr— —m— —— . v
is displayed on display D. P I A B O B PR

b L Jww s

Jop—
= MATH Sgicion =sinr %+ =

2. Press the ENTER key. 12 3 X () ewement < FuNcTION >

V A WApk VHz AHz Wh Ah 7 THD

(—J FLICKER TEST ) SAMPLE
o o o © REMOTE

3. The currently selected observation period (o] 55| [ow [ oo [ ] [tooat]

LIMIT___ INTIAL NULL O PEAK HOLD  INTERFACE

for short-term flicker value is displayed on " mamwowics . -
display D, with the digit on the extreme left [z [serer]  [soume] ave | Hife |

DATA TYPE fe

(—INTEGRATORC)
o o

START | sToP < > e

blinking. You can change the value at the

blinking digit. Pressing the A key S WATH WIS
changes the value in the order 1, 2, 3, ... 9, reser [wooe ]| | v | A | e |
= TIMER SCF 3 SCF 6 SKEY LOCK

0 and back to 1. Pressing the \/ key

changes the value in the opposite direction.

However, seconds can be set only in even Display
values. The blinking position can be A
shifted to the left or right by pressing the (I Sy SN
< or > key respectively. Press the > key.
The number of times can be set within the

following range. *

Settable range : O min 30 s to 15 min 00 s ¢d 5T 0T

-
=
I
[y
Iz
[
-

Default : 10 min 00 s
After the desired observation period has
been set, press the ENTER key.

-~
I‘h
==l
"~
.l
l‘w
-

Press the /\ key.

v

([ 4rir
(AN
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10.3 Setting Measuring Conditions (Optional)

Setting the Number of Times Measurement of Short-term Flicker Value is to be
Performed

1. Press the LIMIT (SHIFT + FLICKER) key.

YOKOGAWA 4

Pressthe A or \/ keyuntil"[ gumk"is D —m— —m— —w— o
displayed on display D. o R A P
P Py Lo Juw

SCALING  _ EXT
= MATH = Ficior =sunt %+ =

2. Press the ENTER key. 12 3 X Jeement < FuncTIoN >
V AW Apk VHz AHz Wh Ah % THD (o= e

(— FLICKER TEST = SAMPLE

. o © REMOTE
3. The currently selected number of times |(rucea] g || [7ow [ we [mae | [rooa)
. . LIMIT INITIAL = PEAK
measurement of short-term flicker value is " rarwowics o E.NULL o e
[awavvze [ ser up]  [scaumc] ave | HiEes |

to be performed is displayed on display D,

DATA TYPE
(—INTEGRATORC—
=) o

START STOP < >

You can change the value at the blinking SUh.- WATH WisC
digit. Pressing the A key changes the |[FEser[mooe ] B REIEZ

with the digit on the extreme left blinking.

© TIMER OCF 3 ©CF 6 DKEY LOCK

value in the order 1, 2, 3, ... 9, 0 and back to
1. Pressing the \/ key changes the value
in the opposite direction. The blinking Display
position can be shifted to the left or right (1]
by pressing the < or > key respectively. LI
The number of times can be set within the Press the > key.
following range. *
Settable range : 1 to 99
Default 212 [
After the desired value has been set, press He
the ENTER key. Display

=

e

Press the A key.

/

N
I~
X

Note
« Measurement time for short-term flicker value is given below.
Observation period for short-term flicker value x Number of times measurement of short-term flicker value is to
be performed

IM 253102-01E 10-11
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10.3 Setting Measuring Conditions (Optional)

Setting the Steady-state Range

Press the A or \/ keyuntil"da, A" is
displayed on display D.

2. Press the ENTER key.

3. The currently selected allowable range is

displayed on display C, with the digit on
the extreme left blinking. You can change
the value at the blinking digit. Pressing the
A key changes the value in the order 1, 2,
3,...9,0 and back to 1. Pressing the \/
key changes the value in the opposite
direction. The blinking position can be
shifted to the left or right by pressing the
< or > key respectively.

The allowable range can be set within the
following range.

Settable range : 0.10 t0 9.99 (%)

Default : 0.10 (%)

After the desired range has been set, press
the ENTER key.

Set the allowable range for steady-state relative voltage change.
1. Press the LIMIT (SHIFT + FLICKER) key.

'YOKOGAWA 4

hour —— ——min — ———sec

m V pk
k A Hz

I -
L) Jtjuw s

scame _ exr
= mH = B0 =8 %+ —

1 2 3 £ () ELement

<< FUNCTION >
V A W Apk VHz AHz Wh Ah 7 THD
(— FLICKER TEST = SAMPLE
o =] o 9 REMOTE
FLICKER| ST, [[Howo | tmic | Rate | [ Locat ]
LMt INITIAL NULL © PEAK HOLD INTERFACE
HARMONICS
) ) a a
[avacvze [ ser up]  (scauma] ave | s
DATA TYPE fc

(—INTEGRATORC—
o o

START | sToP < > o

W I v " ~ " Enrsnl
© TIMER SCF 3 ©CF 6 SKEY LOCK
Display
ot
(R a]
Press the > key.
14
AN
Display
M o
D]

Press the /\ key.

'

]
l

it N
"~
'~

10-12

IM 253102-01E



10.3 Setting Measuring Conditions (Optional)

Selecting the Element for which Voltage Fluctuation/Flicker Measurement is Performed

"

Pressthe A or \/ keyuntil"EL EA"is
displayed on display D.

. Press the ENTER key.

"g m " blinks on display B, and "g F F"
displayed steadily on both displays C and
D.

Input elements correspond to displays B to
D as follows.

Display B : Element 1
Display C : Element 2

(available only for the 253103)

Display D : Element 3

Set whether or not voltage fluctuation/flicker measurement is to be carried out for each element.
I. Pressthe LIMIT (SHIFT + FLICKER,) key.

YOKOGAWA 4
2 - — ™ VK
— - o= |k A Hz
L L Ll uw s
= matH = 5ty =S %+ —
1 2 3 ¥ () ELEMENT < FuNCTION >
V A W Apk VHz AHz Wh Ah 1 THD C=I—+]
(— FLICKER TEST o SAMPLE REMOTE
FLICKER| ST, [ Hoo | tmic | mate | [ Locac]

LIMIT __INITIAL
_, HARMONICS

NULL O PEAK HOLD  INTERFACE

[(amacvze | set vp]

[scauma ][ ave T HFE, ]

(— INTEGRATORC—

START | STOP

DATA TYPE fe

SUM,+,-

MATH misc

[v ] ~ Jamn] | |

© TIMER

RESET | MODE

SCF 3 ©CF 6 SKEY LOCK [SHIFT.

So, set whether or not measurement is to be carried out for elements one by one, starting

with element 1 (display B).

Pressthe A or \/ key toselect "5 = " if you want measurement to be performed, or select
"g F F"if not. Then, press the ENTER key.

When setting is made for element 1 (display B), "5 =" (or " g £ F") will blink on display C,

so make setting for element 2 in the same way. Make sure that setting is made for all

elements 1 to 3.

IM 253102-01E
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10.4 Displaying the Voltage Fluctuation and Flicker

Values (Optional)

Initializing Voltage Fluctuation/Flicker Measurement and Measuring Nominal Voltage

Press the FLICKER key. Voltage fluctuation/flicker measurement mode will be activated and
initialization is performed. ", ~, " is displayed on display B during initialization. Measurement
of nominal voltage (Un) is also performed during initialization.

The nominal voltage value will be displayed C and nominal voltage frequency on display D. They
will be updated every 2 seconds.

To select the element for which nominal voltage is to be measured, press the ELEMENT key
located on displays A, B, C or D. Any of these ELEMENT keys can be used to select the desired

element.

Note
+ Initialization is performed immediately after the measurement mode is switched from normal measurement to
voltage fluctuation/flicker measurement mode. Thus, make sure that wiring of the instrument is complete and
supply voltage for measurement is input to the terminal of the instrument before switching to voltage
fluctuation/flicker measurement mode.
If supply voltage for measurment is input to the terminal of the instrument after the mode has been switched to
voltage fluctuation/flicker measurement mode, press the INITIAL (SHIFT + START/STOP) key to perform
initialization. During initialization, make sure the supply voltage for measurement is constant.
The following operations can be performed during measurement of rated voltage.
Changing the measuring range (however, no current is displayed) — Initialization is performed.
Changing the crest factor — Initialization is performed.
Turning the scaling function ON or OFF
Turning the line filter ON or OFF — Initialization is performed.
Changing the cut-off frequency for the line filter — Initialization is performed.
Starting voltage fluctuation measurement using the START/STOP key (voltage fluctuation/flicker
measurement)

Setting the Function for Voltage Fluctuation Measurement

When performing voltage fluctuation measurement, use the FUNCTION and ELEMENT keys
located below display A to set the measured data to be displayed.

Operating the FUNCTION Key

Press the FUNCTION key below display A to set the function to be displayed during voltage
fluctuation measurement.. The function is switched in the following order each time the
FUNCTION key is pressed.

w ~ (nominal voltage) — o ¢ (relative steady-state voltage change) — o = 5 !! (maximum relative
voltage change) — 4 £ (total period during which voltage change is above the threshold level) —
P 5 £ (short-term flicker value) — P | E(long-term flicker value) — £ g & AL (total judgment

result) = @ — .. ..

Operating the ELEMENT Key
Press the ELEMENT key located below displays A, B, C or D to select the desired element. Any of
these ELEMENT keys can be used. However, it is not possible to select X for element.

Starting Voltage Fluctuation/Flicker Measurement

Press the START/STOP key.
For a detailed description, refer to Section 10.2 "Operating the Voltage Fluctuation/Flicker

Measurement Functions".

10-14
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10.4 Displaying the Voltage Fluctuation and Flicker Values (Optional)

Data Displayed during Measurement

During voltage fluctuation/flicker measurement, the following data is displayed as follows when the
FUNCTION key located below display A is pressed.

Display A Display B Display C Display D

;] None Nominal voltage Input voltage frequency
o ¢ and observation period Limit Maximum value (up to now) Elapsed time

d m A !l and observation period Limit Maximum value (up to now) Elapsed time

o £ and observation period Limit Maximum value (up to now) Elapsed time

P 5 L and observation period  Limit ---- (no data) Elapsed time

L L- Limit ---- (no data) Elapsed time
FokbRL None ---- (no data) Elapsed time

Maximum values which can be displayed during measurement are shown below.
dc 1 999.99%
daRil:999.99%

dr : 99999 ms
PS5k :999.99
PLE :999.99
"~ - g F - -" will be displayed if these maximum values are exceeded.
Note
o "P5E"and"F L E"are not displayed until measurement is complete.
« "k gt AL"is not displayed until judgment is complete.
- If instantaneous flicker value execeeds 6400 level during an observation period, "= - gL - =" will be

displayed as the short-term flicker value (P 5 &) measured during that observation period and "F A, L"
displayed as the judgment result for the short-term flicker value.

Setting the Observation Period

The observation period set for short-term flicker value is considered as one observation period, and
the first observation period is displayed as "{J {".

To increase the observation period for "d ¢","d A A !l","dE"and "P 5 £", press the A key. To
decrease it, press the \/ key.

The elapsed time of observation period which finished a measurement will be displayed in the

judgment result.

Selecting the Element to be Displayed

Press the ELEMENT key located below displays A, B, C or D to select the desired element. All the
data relating to the selected element will be switched at the same time when the ELEMENT key is

pressed.

Note
« If the INITIAL (SHIFT + START/STOP) key is pressed during display of judgment result, initialization will be
performed and measurement of nominal voltage is started.

Stopping Voltage Fluctuation/Flicker Measurement

When measurement of short-term flicker value (Pst) has been performed the number of times
specified in 10.3 "Setting Measuring Conditions, voltage fluctuation/flicker measurement will be
stopped, and the judgment result is displayed. The START/STOP indicator LED will also go out.
If the START/STOP key is pressed during voltage fluctuation/flicker measurement, the data
measured up to the depression of the START/STOP key will be used to make judgment, and the
judgment result is then displayed.

IM 253102-01E
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10.5 Displaying the Judgment Result (Optional)

The judgment result is displayed for the observation periods for which measurement has been

completed or it is displayed when voltage fluctuation/flicker measurement is stopped.
The judgment result for each function is displayed as follows when the FUNCTION key located

below display A is pressed.

Display A Display B Display C Display D

] None Nominal voltage Input voltage frequency
o ¢ and observation period Limit Maximum value (within the observation period) ~ Judgment result™*2

o = A !{ and observation period Limit Maximum value (within the observation period) ~ Judgment result"!

d £ and observation period  Limit Maximum value (within the observation period) ~ Judgment result"!

P 5k and observation period Limit Calculation result Judgment result™!
PLE Limit Calculation result Judgment result”!
EokERL None Total judgment result" Elapsed time

*1 For judgment result, "P 5 55" will be displayed if no voltage change has exceeded the

*2
*3

specified limit, otherwise "F H! | " will be displayed. For items which have been set to be not
judged (i.e. "g FF")."
If the display of display Cof "d ¢"is " ~ d £ F" (refer to next page), "E - - 5 ~" is displayed.

" will be displayed.

If all the items which have been set to be judged are "F 5 5 5", the total judgment result will be

IVFI‘E“SEH.

Displaying the Observation Period

To increase the observation period for "d c","d AR 1l","dE"and "F 5 £", press the A key. To

_nong

decrease it, press the \/ key.

Changing the Element to be Displayed
Pressing the ELEMENT key located below displays A, B, C or D to switch the currently selected

element to another. All the data relating to the selected element will be switched at the same time as

the

No

ELEMENT key is pressed.

te
If the INITIAL (SHIFT + START/STOP) key is pressed during display of judgment result, initialization will be
performed and measurement of nominal voltage is started.

10-16

IM 253102-01E



10.6 Points to Note during Use of the Voltage

Fluctuation/Flicker Measurement Function
(Optional)

Limits Specified in IEC1000-3-3

IEC1000-3-3 (Limitation of voltage fluctuations and flicker for instruments with phase input

current of 16 A or below) specifies the limits as follows.

Relative steady-state voltage change dc 3% or less
Maximum relative voltage change dmax 4% or less

Total duration during which relative d (t) 200 ms 200 ms or below
voltage change exceeds 3%

Short-term flicker value Pst 1.00 or less
Long-term flicker value Plt 0.65 or less
Observation period 10 minutes

Number of times measurement is performed 12

Constant used in the equation 12

Relative Steady-state Voltage Change (dc)

In IEC1000-3-3, relative steady-state voltage change (dc) is defined with assumption that steady-
state exists more than twice.

This instrument assumes that a steady-state has existed once before measurement is started, and
displays the measured relative steady-state voltage change (dc) if voltage fluctuation occurs more
than once and then a steady-state continues for more than one second after the START/STOP key
is pressed to start measurement. If no steady-state spanning more than one second exists,
" coon

u r o £ F" will be displayed on display C until such steady-state occurs. If no voltage fluctuation

occurs after measurement is started, "0" will be displayed as dc.

— Steady-state spanning more than one second

d(t)

~1 1sec

"y rd £ F"is displayed on display B until such steady-state occurs.

If a steady-state spanning more than one second occurs, the measured
value will be displayed.

1sec

Display of dc, dmax and d (t) 200ms

dc, dmax and maximum d (t) pgns Within each observation period are displayed.
Example of dc

— Steady-state spanning more than one second

d() Tdea

~1sec ! Pl —iie1sec

: t— t
Display i__! 1 1 ! 1
of dc 'O UNDEF ' dca dcg 0 UNDEF' dcp

t; : Observation period 01

t, : Observation period 02

IM 253102-01E
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10.6 Points to Note during Use of the Voltage Fluctuation/Flicker Measurement Function (Optional)

Operating the Front Panel Keys during Voltage Fluctuation/Flicker Measurement Mode
During voltage fluctuation/flicker measurement mode, some front panel keys are disabled for
functions which cannot be used or have no effect. A detailed description for such limitations is

given below.

Function Ke INITIAL START STOP
y LED: Blinking LED: Lit Steadily LED: Not Lit
FLICKER O x x
Flick LIMIT(SHIFT+ FLICKER) QO (Setting possible) A A
texer START/STOP 0 0 x
INITIAL O X O
(SHIFT + START/STOP)
Wiring System WIRING O O ©)
Re VOLTAGE AUTO, <, > O (xAUTO) x x
ange CURRENT AUTO, <, > O (xAUTO) x x
Measurement Mode RMS/MAIN/DC Vix Vix Vix
A: x A: x A x
HOLD X X X
Sampling TRIG — — —
RATE Fixed at 2 seconds  Fixed at 2 seconds ~ Fixed at 2 seconds
. NULL (SHIFT+TRIG) x x x
NULL Function  pea HOLD (SHIFT+RATE) x x x
Line Filter LINE FILTER O x X
Cut-off Frequency fe (SHIFT+LINE FILTER) O A A
Averaging AVG X X x
Scaling SCALING O X X
. CF3 (SHIFT+\/) O X x
Crest Factor CF6 (SHIFT+ A\ )
He i Analvsi ANALYZE x x X
armonic Analysis  orr )/ o o o
START x x x
Computation STOP X X x
Function RESET X x X
MODE @) O O
Frequency Filter F-FiLt O O O

(SHIFT+ o (MISC)+ \/ or A\)

x : Key operation is not possible.

O : Key operation is possible.

/\ : Confirmation only is possible

Pressing a key which cannot be used will display "&£ - - 22", "Er s 24", "Er 25" or"E - ¢
display D.

"

()
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11.1 Loading a Roll Chart (Optional)

1. Press the left upper corner of the printer
cover to open the cover.

2. Lift the paper feed guide lever in the
direction shown by the arrow to release the

paper lock.

3. Insert the paper underneath the paper feed
guide. Make sure that the paper is not skewed.
Press the FEED key to feed the paper.
(Make sure that the paper is fed in the
direction as illustrated. If the paper is fed
in the opposite direction, printing cannot

be performed.)

4. Hold down the FEED key until
approximately 10 cm of the paper comes

out of the top of the guide.

5. Push the middle of the guide in the direction

shown by the arrow to secure the paper.

6. Place the paper inside the printer and pass
the end of the paper through the slot in the

printer cover.

7. 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

BE———

out through the slot in the printer cover.

Note
* 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.
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11.2 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 14,

"Using the Communications Functions". For print examples, refer to Appendix 3, "Print

Examples".

Selecting the Output Function Setting Menu
1. Press the SET UPkey (SHIFT + AUTO.)
"P~, ~L" will be displayed on display
A. Pressthe A or V keyuntil", £ £ 3"

is displayed on display B.

2. Press the ENTER key.

Selecting Output Function
3. Press the A or V key to select the
desired output function.
nor : Used to select output items for

normal measurement.

az
23
3

: Used to select output items for
harmonic analysis (optional).

™

,.,
™=
ro

: Used to select output items for

flicker measurement (optional).

4. Pressthe ENTER key.

Selecting Output Format
5. Press the A or V key to select the
desired output format.
Five output formats are available.

dFLE- !
gFLE-?2
ALL
5EL
VEAR-

6. Press the ENTER key.

Output Items when "~ 5 ~" is Selected as the Output Functionand "/ - - !"is

Selected on Display C:

WV T &= OO =3[ DIGITAL POWER METER

o _

- -
I B

— — INTEG
ORDER = NTE

min

m VvV
k A
M w

ELEMENT FUNCTION
12 3 XC_1 VAW

ORDER DOWN ORDER UP

YOKOGAWA 4

D ——hour —— ——min —— —sec——

m V. pk
k A Hz
M W h

scaunG  _ ExT
= MATH = Ficion Sshnr %+ =

1 2 3 X [ JELEmMENT << FUNCTION S
V A W Apk VHz AHz Wh AR 1 THD C=ll—=J

FLICKER TEST SAMPLE
o o o = REMOTE
[Fuicker] STEET [(Hoo T tmic ] mate | [ LocaL ]
LIMIT INITIAL S NULL © PEAK HOLD INTERFACE

HARMONICS
o o o

[awacvze [ ser up]  [scaunc] ave | Hiees
DATA TYPE fc
INTEGRATOR!
START || sTop < > °
SUM,+,- MATH misC -
(= AN E= |

RESET || mODE

= TIMER

SCF 3 ©CF 6 SKEY LOCK [SHIFT

A~ : No output items are selected.

: Default output items are selected. (Refer to this page and next pages.)
: Default output items are selected. (Refer to next pages.)
: All the output items which can be set with the instrument are selected.

: Desired output items can be selected manually.

* The numbers in the table below indicate the element No.

V1 \ V3 V4 (2)"!
Al A2*? A3 A4 (D)
Wil W2*2 w3 W4 (2)*!
Hz

*

—_

——————" will be displayed.

Voltage
Current
Active power

Measured frequency

: If the 1P2W (single-phase, two-wire) wiring method has been selected, no data will be output, and

*2 : No data will be output for the three-phase, three-wire model (253102).
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11.2 Setting Printer Output Functions (Optional)

Output ltems when "~ o - " is Selected as the Output Functionand "dF . £ - 2" is
Selected on Display C:

* The numbers in the table below indicate the element No.

W1 W22 W3 W4 ()1 Active power

‘Whi Wh2*2 ‘Wh3 Wh4 (2)"! Watt-hour

Wh+1 Wh+2"2  Wh+3 Wh+4 (2)*! Positive watt-hour

Wh-1 Wh-2"2  Wh-=3 Wh-4 (2)"! Negative watt-hour

Ahl Ah2 Ah3 Ah4 (2) Ampere-hour

Ah+1 Ah+2"2 Ah+3 Ah+4 (2)! Positive ampere-hour
Ah-1 Ah-2"2 Ah-3 Ah-4 (2)! Negative ampere-hour

Hz Measured frequency

HM Elapsed time of integration

*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 (253102).

Output ltems when "4 7 - " is Selected as the Output Functionand "dF | £ - {"is
Selected on Display C:
« The numbers in the table below indicate the element No.

V1 V2 V3 Total rms value of voltage and analysis value of
each harmonic from 1st up to n*’th

Al A2 A3 Total rms value of current and analysis value of
each harmonic from 1Ist up to n*’th

Wi o W3 Total rms value of active power and analysis
value of each harmonic from 1st up to n*’th

VTHD1 VTHD2"! VTHD3 Harmonic distortion of voltage

ATHD1 ATHD2'! ATHD3 Harmonic distortion of current

VCON1 VCON2*!' VCON3 Content of each harmonic (from 2nd up to n*?th)
of voltage

ACON1 ACON2*! ACONS3 Content of each harmonic (from 2nd up to n*?th)
of current

WCONI WCON2"' WCON3 Content of each harmonic (from 2nd up to n*?th)

of active power

Hz PLL source frequency

*1 : No data will be output for the three-phase, three-wire model (253102).
*2: "n" is the upper limit of the harmonic order.

Output Items when " H 7 - " is Selected as the Output Functionand "4 F . - 2" is
Selected on Display C:

e The numbers in the table below indicate the element No.

DEG1 DEG2"! DEG3 Phase angle between fundamentals

VDEG! VDEG2"! VDEG3 Phase angle of voltage of each harmonic from 2nd
to n"2th in relation to voltage of the 1st harmonic

ADEG1 ADEG2'! ADEG3 Phase angle of voltage of each harmonic from 2nd

to n*2th in relation to current of the 1st harmonic

Hz PLL source frequency

*1 : No data will be output for the three-phase, three-wire model (253102).
*2: "n" is the upper limit of the harmonic order.

Output ltems when "~ . . [ " is Selected as the Output Functionand "4~ . £ - {"
is Selected on Display C:

CPF1 Cumulative probability function graph

Judgl Flicker meter judgment result table
Output tems when "F |, [ " is Selected as the Output Functionand "4~ - - 2"

is Selected on Display C:

Judgl Flicker meter judgment result table

IM 253102-01E
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11.2 Setting Printer Output Functions (Optional)

Output ltems when "5 £ | " is Selected on Display C:
If "5 £ L " is selected, 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
P oo -
e Ll [ [N

Setting Output Items and Elements
1. Pressthe A or \/ key to select the desired output item.
Output Iltems which can be Selected: When "~ 5 -" is Selected as the
Output Function

HWV) RA) (W)

HAVA) HH - (var) P F(PF)

F - 9(Frq) P H(Wh) P L P(WhP)

P 7 (WhM) A L(Ah) R P (AhP)

A 7 (AhM) d £ L(deg) H P (V peak)

A P (A peak) ~ H £ H (Efficiency, computation etc.) £ «(Elapsed time of integration)

Output ltems which can be Selected: When "4 7 -" is Selected as the
Output Function

HWV) RA) (W)
d £ D(deg) I - H(Graph of voltage) L - A (Graph of current)
L = P (Graph of power) £ - H o (Graph of voltage phase angle) [y = F o (Graph of current phase angle)

=

s

L - H(Graph of voltage content) I & - F(Graph of current content)
-

-

I [ - P (Graph of power content)

Output Items which can be Selected: When "= ., [ F" is Selected as the
Output Function
L P F (Cumulative probability function graph)

o u d & (Flicker meter judgment result table)

To select the desired element, press the < or > key.

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 £ (Cannot be selected if Vpeak or Apeak is selected when "H H ~" or
"F L [ F"has been selected as the output function.)

It is not possible to select any element for efficiency/computation or elapsed time of

integration.

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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11.2 Setting Printer Output Functions (Optional)

2. Press the ENTER key.
"gm"or"gF F"on display D will begin to blink.

o on
[ndi i

3. Pressthe A or V key toselect"a " or "o
4. Press the 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 I to 4 until all the desired output items have been selected.

6. To exit in the middle of selection of output items, press the AUTO (SET UP) or SHIFT
key.

Note
« The following frequency data will be output.
During normal measurement : Frequency selected on display D or frequency of the function previously
selected on display D
During harmonic analysis : Frequency of PLL source

(leuondo) 1o1und ur-ing syl Buisn Bunuud
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11.3 Printing a Set-up Information List

Set-up Information which can be Printed

Set-up information which can be printed is given in Appendix 3.

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
1. Pressthe SET UP key (SHIFT + AUTO.)
Press the A or \V/ key until "2 ) "is
displayed on display B.

2. Press the ENTER key to start printing.
When printing is complete.

Measurement will be resumed.

WV =[O0 & ([@O) DIGITAL POWER METER

— hwr ——— ——min ——

—
‘ Ll _ -
J ) e e
= onoen NTES
ELEMENT FUNCTION
12 3 XC_1 VAW
ORDER DOWN ORDER UP
PRINTER
[ ] || &
SET UP
) 1 1077
=2
ABORT
POWER
80 al
YOKOGAWA 4
D ——hour —— ——min —— ——sec m vk
‘——————_kAHz
M W h
o o o8 %+ —
1 2 3 X () ELement << FUNCTION S>>

V A W Apk VHz AHz Wh Ah 1 THD C=1l—o)

FLICKER TEST SAMPLE
[ = S ] o = REMOTE
[Ficker] STEET [[Howo | tmic [ mate | [ rocar]
LMt INITIAL S NULL © PEAK HOLD INTERFACE

HARMONICS
o

= o
[avavvze [ seT wp|  [scama ] ave | e
DATA TYPE fc

INTEGRATOR

START | stop

SUM,,-

< > o

MATH misC

Creser [wene ]| [~ [ ~ o] [ ]

= TIMER

SCF 3 ©OCF 6 OKEYLOCK [SHIFT]
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11.4 Printing Measured Values in Manual or Auto
Print Mode (Optional)

Keys used for Printing

W‘T‘g@@@ DIGITAL POWER METER YOKOGAWA 4
A = m v| Ao == e | ST e T T v v B ST o T T m v
{lll_li_l_ll_ll_lkAl_ll_ N PN B I B ey I I I B I I PP
[ I N PP I A I gy A A A Y YRRV | I Y B I Y Y PR

e7 WG o cr g soune e o -
im0 Smes % ms| Sgino % M deg = MATH = Bicron =sinr %+

1.2 3 X e ooy |12 8 X ] eewent < Funcrion >
VAW VA var PF deg Vpk [==T==1 |V A W Apk VHz AHz Wh Ah 7 THD

WTEG

= ORDER INTEC

ELEMENT FUNCTION
123 XxC_1 VAW

ORDER DOWN. ORDER UF

ELEMENT FUNCTION

123 vaAawE=R

BANTER = SAMPLE ———— VOLTAGE RANGE C————1 C————1 CURRENT RANGE———1 (= FLICKER TEST - sampLE o rewore
= SfFeR 101530 60 100 150 300 600 1251 20 30 5 10 200 |[Focker] Tm oo | Aic | RATE
SET UP « | e—— =S mV (EXT SHUNT)= LM INTIAL ©NULL © PEAK HOLD  INTERFACE
= . HARWONICS - - °
] 000011 soaw | [« [ > Jam] [T Jwm] o [eerwr]  [some] mve | B
=303 MEASURING MODE MEASURING MODE DATA  TVPE 3

(—IINTEGRATOR!

caomm
Fee> E3EE E3ZES G o ]| [ ¢ | 2
o cavan
ha EXT SHUNT SUM,+,- MATH misc
POWER V1 V2 V3 PEAK OVER A1 A2 A3 PEAK OVER =
123 123 v | A~ |
00 o SCF 3 ©OCF 6 SKeY LoCK

m /

These keys are used.

Printing Measured Values in Manual Print Mode
Procedure
1. Press the PRINT key.
The printer will begin to print out measured values.
The PRINT key is also valid in auto print mode.

Note
< If many output items are selected, it may take some time before the printer starts to print after the PRINT key
is pressed.

Printing during flicker measurement (optional)

 Printing is not possible even if the PRINT key is pressed during measurement of rated voltage. "&£ -~ - 2 "
will occur.

« Printing is not possible even if the PRINT key is pressed during measurement of fluctuating voltage (if the time
required for one measurement of short-term flicker value has not yet elapsed). "E - ~ 2 " will occur.

« A cumulative probability function graph regarding the previous measurement time of short-term flicker value
will be output if the PRINT key is pressed during measurement of fluctuating voltage (if the time required for
one measurement of short-term flicker value has already elapsed).

« A cumulative probability function graph and flicker meter judgment result table regarding the previous
measurement time of short-term flicker value will be output if the PRINT key is pressed during display of the
judgment result (if the time calculated by multiplying the time required for each measurement of short-term
flicker value by the number of times measurement is carried out has already elapsed).
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11.4 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.

They can be printed out in the following three modes.

Timer synchronous print : Prints measured values according to the preset auto print
start/stop time.

Integration synchronous print : Prints measured values in synchronization with integration.

Flicker synchronous print (optional) : Prints measured values at the specified short-term flicker
intervals when flicker measurement (optional) is in
progress.

Print timing charts for the AUTO key (during timer synchronous print mode) 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
AUTO indicator LED »| AUTO indicator LED
i lights up. goes out.
Start time L A Lo
\ Print interval Print interval Print interval
! - > >t >
Time y i ‘
Print Print Print Print Printing
stops

Print timing when print start time passes after depression of the AUTO key

AUTOkey (ON) Start time o Stop time or AUT(? ke.,ky (OFF)
AUTO indicator | AUTO indicator »| AUTO indicator LED
LED lights up. LED lights up. goes out.
\ Print interval Print interval Print interval
1
) - |t |t >
Time ¥ Y >~
Print Print Print Print Printing
stops
Note
If the preset stop time has already passed when the AUTO key is turned ON, error code "£ ~ ~ { " will be
displayed.

1. Press the SET UPkey (SHIFT + AUTO.)
"F &~ m k" will be displayed on display A. Press the A or V keyuntil "54~L"is
displayed on display B.

2. Press the ENTER key.

Setting the Timer Synchronous Print Mode (Auto Print Start/Stop Time)
3. Pressthe A or \V keyuntil "k, A E ~"is displayed on display C.

4. Pressthe ENTER key.

5. "5k A+~ " will be displayed on display B, and the currently selected print output start date
is displayed on display C, with the digit on the extreme left blinking. You can change the
value at the blinking digit. Pressing the A key changes the value in the order 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
respectively.

After the desired start date has been set, press the ENTER key.

Display A Display B Display C Display D
[ - [ T I I ‘ [l o I I o B | AN AN RN
IR ERIE~ IR~ [ S = L
Y M D H M S
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11.4 Printing Measured Values in Manual or Auto Print Mode (Optional)

6. The currently 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, press the ENTER key.

7. "5 E g 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. The currently 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, press the ENTER key.

Setting the Print Interval
In auto print mode, measured values are printed out automatically at intervals. Set the print

interval as follows.

9. ", ~kHL"isdisplayed on display C, and the currently selected print interval is displayed

on display D, with the digit on the extreme left blinking.

AUTO

Integration

starts

P Print int

Display A Display B Display C Display D
oo _ L L - C L L) ‘ nnnnn
UL L ™~ [ Y ) UL = |y Sy Sy N
H M S
Set the print interval in the same way as step 5.
Allowable minimum interval : 10 s (Error code "£ ~ = { 2" will be displayed if a

value below 10 s is set.)
Allowable maximum interval : 99 h 59 min 59 s
After the print interval has been set, press the ENTER key.
Measured values will be printed automatically as described in "Executing Auto Print" in

the next page.

Setting the Integration Synchronous Print Mode

Print timing when integration starts before depression of the AUTO key
key (ON)
| AUTO indicator LED lights up.

Integration stops. AUTO key (OFF)
_ | AUTO indicator LED blinks. |

AUTO indicator
LED goes out.

A

Lrval P Print interval P Print interval _

\ D

A

No pr

AUTO ind

_ LED blinks.

| - |t - | - '
T
'
'

H Print Print Print

inting

Print

Print timing when integration starts after depression of the AUTO key

— AUTOkey (ON)
Integration starts.

Integration stops. AUTOkey (OFF)

AUTO indicator
LED blinks.

icator
AUTO indicator LED lights up.

oy

A
\

Pt

Print interval Print interval

v Y

AUTO indicator
LED goes out.

/

Y

Print Print Print Print
After steps / and 2 on the previous page, carry out the following steps

3. Pressthe A or V keyuntil ", ~k £ 5" is displayed on display C.

4. Pressthe ENTER key.

IM 253102-01E
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11.4 Printing Measured Values in Manual or Auto Print Mode (Optional)

£ H L " will be displayed on display C, and the currently selected print interval is

5. " akHL
displayed on display D, with the digit on the extreme left blinking.
Display A Display B Display C Display D
o _ _ L _LLCr L) i'll'l)'lll'l’
oy g L O O Sy N | L O =™ L Ny N Ny N
H M S

You can change the value at the blinking digit. Pressing the A key changes the value in the order
1,2,3..9,0and back to 1. Pressing the \/ key changes the value in the opposite direction.
: 10 s (Error code " £ ~ ~ { 2" will be displayed if a

value below 10 s is set.)

Allowable minimum interval

Allowable maximum interval : 99 h 59 min 59 s

After the print interval has been set, press the ENTER key.
Follow the procedure given on the next page to execute auto print.

Setting the Flicker Synchronous Print Mode
Print timing when voltage fluctuation/flicker measurement starts before

depression of the AUTO key
Voltage fluctuation/flicker

AUTOkey (ON) measurement stops. AUTOkey (OFF)

Voltage
fluctuation/flicker

measurement starts. |A AUTO indicator LED blinks.

AUTO indicator LED lights up.

—

. . AUTO indicator
- Psf{ interval -l Pst interval > LED goes out.
Y | Y Y v
‘ Print Print Print
No printing (no data)

Y

Print timing when voltage fluctuation/flicker measurement starts after depression

of the AUTO key
Voltage fluctuation/flicker Voltage fluctuation/flicker
AUTOKey (ON) measurement starts. measurement s;czlr;%.k oFF
AUTO indicator ey (OFF)
__ LED blinks. | AUTO indicator LED lights up. P P
. Pst interval P Pst interval Blinks. | Goes out.
\ \ y Y \ \

! Print Print Print
No printing (no data)
3. Pressthe A or V key until "F L, [ ¥"is displayed on display C.
After steps 1 and 2 on page 11-8, carry out the following steps.

4. Pressthe ENTER key.
Measured values will be printed automatically as described below.

Executing Auto Print

1. Press the 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. Pressing the 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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12.1 External Input/Output Signals (Remote Control,
D/A Output)

Use of external input/output signals enables remote control of the instrument as well as output of

analog signals from the D/A converter (optional).

Signal Input/Output Function

The remote control/analog output connector can be used for the following purposes.

« To start, stop and reset integration INTEGRATOR START, STOP and RESET keys)
— Refer to Section “12.2 Remote Control” (page 12-2.)

« To hold and update displayed data (HOLD and TRIG keys)
— Refer to Section “12.2 Remote Control” (page 12-2).

» To output measured/computed data as an analog signal
— Refer to Section “12.3 D/A Output (Optional)” (page 12-4).

Pin Assignment

The table below shows the pin assignment of the remote control/analog output connector.

Pin No. Signal Name Pin No. Signal Name
‘] E 1 GND 19 GND
1 =8l |19 2 EXTHOLD (input) 20 EXT TRIG (input)
Y 3 EXT START (input) 21 EXT STOP (input)
1 | 4 EXT RESET (input) 22 INTEG BUSY  (output)
1 | 5 EXT PRINT (input) 23 FLICKER BUSY (output)
H 6 N.C. 24 N.C.
H 7 N.C. 25 N.C.
' 8 N.C. 26 N.C.
H 9 N.C. 27 N.C.
i K 10 D/A GND 28 D/A GND
v N 11 D/A GND 29 D/A GND
18 Thi| 36 12 CH1 (output) 30 CH2 (output)
‘@' 13 CH3 (output) 31 CH4 (output)
{.} 14 CHS5 (output) 32 CH6 (output)
15 CH7 (output) 33 CH8 (output)
16 CHY9 (output) 34 CHI10 (output)
17 CHI1 (output) 35 CH12 (output)
18 CHI13 (output) 36 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 12.2, "Remote Control" (page 12-2.)
« For D/A outputs, refer to Section 12.3 "D/A Output (Optional)" (page 12-4.)

A m - 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.

! |CAUT|ON | « Never short-circuit the D/A output terminals or apply any external voltage to them,
otherwise damage to the instrument may resuit.

IM 253102-01E 12 -1
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12.2 Remote Control

Controlling Integration

To control integration, apply signals according to the timing chart below.

l Start l Stop l Reset l Start l Stop

—->—< 5 ms min.

EXT START _\_I |_|

EXT STOP ! |_| ! I_I
>—= 5ms min.i

EXT RESET ! Approx ' Approx |_| | Approx. | Approx.
115 ms ' 15 ms 115 ms ' 15 ms

INTEG BUSY —‘ ‘ ‘ |_

As shown in the timing chart, the INTEG BUSY output signal level goes low while integration is in

progress. This signal can be used to monitor integration etc.

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 |_||‘_

Updating Display Data (same function as TRIG key)
Applying an EXT TRIG signal when the display data is on hold updates the display data.
Update timing

Measurement start Display update
t

— 5 ms min,
EXT. TRIG |_||‘_

t: Sample rate + 100 ms
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12.2 Remote Control

Printing Measured Values to the Built-in Printer (Optional)
To print measured values to the built-in printer, apply the EXT PRINT signal according to the

timing chart below.

— |<— 5 ms min.

EXT. PRINT

The FLICKER BUSY Signal
As shown in the bellow timing chart, the FLICKER BUSY output signal level goes low while

fluctuation measurement is in progress. This signal can be used to monitor fluctuation measurement

etc.
Max. Max. Max. Max.
Approx. Approx. Reset Approx. Approx.
15 ms 15 ms 15 ms 15 ms
| : | |

FLICKER BUSY _—‘; o

~

0 A 4 U
START  STOP or START  STOP or finish
finish measurement measurement
Remote Control Circuit
Remote Control Remote Control
Input Circuit Output Circuit
+5V +5V
10 kQ
100 Q 100 Q
o0 {>—o
e

0.01yF

I
.

TTL level TTL level
L:0to 0.8V L:0to 0.4V (8 mA)
H:20to5V H:2.4to 5V (-400 uA)

! |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 12.1 "External Input/Output Signals (Remote Control and D/A Output
Signals)
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12.3 D/A Output (Optional)

Setting D/A Output
Measured/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. Press the MISCkey (SHIFT + o.) D e —w— e
Press the A or \V key to display ‘ ’—" "—' = "- k A Hz

. - et Pl M MW

"d A -5 k" ondisplay D. D e BT o 4

1 2 3 X () ELEMENT < FuNcTIoN >
V A W Apk VHz AHz Wh Ah 7 THD

2. Press the ENTER key. The currently ppe—— Pom—
selected output function will be displayed % [(Howo | mma [ mate | [ Locat |

SNULL ' PEAK HOLD  INTERFACE

on display B. o HARMONICS = o o
[anacvze [ ser vp]  [scaunc] ave | HiE,
. . " .
Default setting : "~ g ~" (output function S reomaron R —

< >

MATH | MISC

v |~ o] [ |

CF 3 ©CF6 ©TKEYLOCK [SHIFT

START | sToP

SUM,+.-

RESET | moDE

= TIMER|

for normal measurement)

Selecting Output Function
3. Pressthe A or \ key to select the desired output function.
rnia~ : Used to select output items for normal measurement.
H K ~ : 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.)
d - £ : Default output items are selected. (Refer to next pages.)
5 : Desired output items can be selected manually.

T
-~

6. Press the ENTER key.
If "5 E L " 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.
e When "~ o ~" (normal measurement) is selected as the output function:

Display C Display D
~ L | L |
[ [ Ll [

» When "H A ~" (harmonic analysis) is selected as the output function:

Display C Display D
_ L | L |
[ [ Ll [

« If "5 E L " has been selected, carry out the steps given on page 12-7.
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12.3 D/A Output (Optional)

Output ltems when "~ 5 - " is Selected as the Output Functionand "4~ £ - !"is
Selected on Display C:
e The numbers indicate the element No.

Output Channel Output ltem

chl A\t Voltage
ch2"! \ Voltage

ch3 V3 Voltage
ch4*2 V4 (2) Voltage

chS Al Current

ch6! A2 Current

ch7 A3 Current
chg8™? A4 () Current

ch9 Wi Active power
ch10™ w2 Active power
chll W3 Active power
ch12*2 W4 (2) Active power
chl3 Measured value on display C

chl4 Measured value on display D

*1 : No data will be output for the three-phase, three-wire model (253102).
*2 : If the single-phase, two-wire system is selected, "OV" (no data) will be output for W4 (X), Wh4 (X)
and Ah4 (Z).

Output Items when "~ 5 ~" is Selected as the Output Functionand "4 - - - 7
Selected on Display C:

e The numbers indicate the element No.

Output Channel Output ltem

chl Wi Active power

ch2"! w2 Active power

ch3 W3 Active power

ch4*? W4 (2) Active power

ch5 Whi watt-hour

ch6™ Wh2 watt-hour

ch7 Wh3 watt-hour

chg§*2 Wh4 (2) watt-hour

ch9 Ahl ampere-hour

ch10™! Ah2 ampere-hour

chll Ah3 ampere-hour

ch12*2 Ah4 (2) ampere-hour

chl3 Hz Measured frequency
chl4 HM Elapsed time of integration

*1 : No data will be output for the three-phase, three-wire model (253102).
*2 : If the single-phase, two-wire system is selected, "OV" (no data) will be output.

suonouny inding/induj jeusaix3 buisn
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12.3 D/A Output (Optional)

Output Items when " 1 7 -" is Selected as the Output Function and "4 - |
Selected on Display C:

The numbers indicate the element No.

Output Channel Output ltem

Note

chl
ch2
ch3
ch4
ch5
ch6
ch7
ch8
ch9
ch10
chll
chl12
chl3
chl4

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

£- "is

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
Selected on Display C:

w,
HA-

" is Selected as the Output Function and "4 - |

The numbers indicate the element No.

Output Channel Output ltem

Note

chl
ch2
ch3
ch4
chs*
ch6”
ch7*
ch8*
ch9
ch10
chll
chl12
chl3
chl4

Al
Al
Al
Al
A2
A2
A2
A2
A3
A3
A3
A3
DEGI1
Hz

1st
3rd
5th
7th
1st
3rd
5th
7th
1st
3rd
5th
7th

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
Ist 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 (253102).

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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12.3 D/A Output (Optional)

Selecting t

he 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. Presst

he ENTER key.

Selecting the Output Item and Element

7. Presst

he A or V 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)

HAVA) H R~ (var) P F(PF)

£ - 9(Frq) P L (Wh) P 5 P(WhP)

P+ 7 (WhM) R H(Ah) R H P(AhP)

A k7 (AhM) d £ L(deg) 45 P (V peak)

A P (A peak) 7 A E H (Efficiency, computationetc.) £ ¢ (Elapsed time of integration)

Output Items which can be Selected: When "H £ -" is Selected as the
Output Function

HV) R(A) (W)

HAVA) H A ~(var) P E(PF)

£ - 9(Frequency ™) d £ [;(Phase angle) H £ H d (Distortion of voltage)
A £ H d (Distortion of current) ~ H £ o ~ (Content of voltage) H L & = (Content of current)

or

1.

o ri (Content of power)  H o £ [ (Phase angle of voltage) H o £ I (Phase angle of current)

PLL source frequency

8. Press the > key. Now, an element can be selected. Pressthe A or \V key to select the

desired element.

Elements Which can be Selected

1
2
3
4

: Element 1

: Element 2 (Not available with the three-phase, three-wire model (253102))

: Element 3

: Element X (Not possible to select Vpeak and Apeak. V, A, W, VA, var and PF of

fundamental only can be selected if "H H ~" has been selected as the
output function.)
It is not possible to select any element for frequency, efficiency/computation or
elapsed time of integration.

9. Press the ENTER key.

If"mo

~" has been selected, carry out from step // on the following page.

IM 253102-01E
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12.3 D/A Output (Optional)

Setting the Order
100t " H 5 - " is selected as the output format, select the desired order on display D.
Press the A or V key to select the order within the following range.
Allowable range: 0 to 50
It is possible to 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, press the 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, "EF ~ 4" is displayed in the channel setting screen
(display B or C). To quit setting mode, press the ENTER key. To continue making
settings, press the A or \/ key to select the desired channel no.
To exit from setting mode in the middle of making settings, press the o (MISC) or SHIFT
key.

Note

+ When "7 H E H" (efficiency/computation) is selected, 0 V is output from the D/A converter unless EFF is
selected as the MATH function.

+ If the 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.

+ If the 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 = value does not exceed 50000 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 = 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 selected on display D or frequency of the function previously
selected on display D
During harmonic analysis : Frequency of PLL source

Setting Rated Integration Time when Outputting Integrated Values from the D/A
Converter
1. Press the MISC key (SHIFT + o).
Press the A or \/ key todisplay ", = [ - =" on display D.

2. Press the ENTER key.
The rated integration time currently set will be displayed
on display B. Set the desired time using the A, V, <
and > keys.
Minimum time allowed : 1 min

Maximum time allowed : 999 h 59 min

3. When the rated integration time has been set, press the ENTER key.
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12.3 D/A Output (Optional)

Output Iltems and D/A Output Voltage
Frequency

When the sample rate is set to 250ms or 2s:

D/A output
Approx. ‘
7.5V
5.0V
2.5V
0.5V
0.045V-£ ; ; S Displayed value
18 200 2k 20k 200k 1000k (Hz)
(1.8)(20) (200) (2k) (20k) (100k) () shows frequency when
the sample rate is set to
2s.

When the sample rate is set to 500ms:

D/A output
APPFOX. 1 === === === s s oo —
75V

5OV - DO N -

125V e o oS
0.5V ---flomeoas /2NN frommnnnes fromneeee loiee e

0.225V]--£4 : ‘ : L ;
. : : r — Displayed
920 200 2k 20k 200k 500k value (Hz)

Integrated Value
D/A output

APProX. 7.0V |- o e e e eeeeeeeaee s
5.0V | Tl .
140% input of the rated value

Rated value input

— Time
to
to: Rated integration time

Other ltems

I d Val o D/A output
Displayed Value utput
140% Approx.7.0V  pPRroXTSW oo e
100% 5.0V pprox. - oA
0% oV 5.0V [---------- y
-100% -5.0V !
-140% Approx. —7.0V
-140 100 Do . .
; 100 140 Displayed value (%)
I AR -5.0V
A Approx. 7.0V
B ARERREEEEEEEE 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. +7.5 V if there is an error.

« If the selected phase angle display method is for 0° to 360°, the output will be between O V and
+5 V. If the method is for phase lag 180° to phase lead 180°, the output will be between —5.0 V
and +5.0 V. The output will be approx. 7.5 V if there is a phase angle error.

» For efficiency computation, THD (optional) and content (optional), +5 V will be output
when they are 100%.
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13.1 Storing, Recalling and Initializing Set-up

Storing

1. Press the MISC key (SHIFT+ o) YOKOGAWA 4
Press the A or V keyuntil "S55~ E" D —rw— ——m—— ——w—— iy pk
. e, o o e '_ k A Hz
appears on display D. 0 e w s
o o S 5w %+ —
1.2 3 X [ ]eement < FUNCTION >

. Press the ENTER key.

. Pressthe A or V key to select the file no.

Information

V A W Apk VHz AHz Wh Ah 1 THD C=ll—=J

( l'_ E 1' " will be dlsplayed on dlsplay B. — FLICKER TEST - SAMPLE = memore
[Fricker] STET [Hoo | tmic | mate | [ rocar]
LMT___INTIAL

SINULL  © PEAK HOLD  INTERFACE

HF

_ HARMONICS

[avacvze [ seT wp]  [scauma] ave | e
oA

TA TYPE e

]

MATH 3

of the built-in memory where the set-up

INTEGRATOR!

START | sToP

SUM,+,-

RESET | MODE

= TIMER

information is to be stored.

Files from FILE1 to FILE4 are available in
the built-in memory.

The state of the selected file will be

[~ [~ [omm]

SCF 3 SCF 6 SKEY LOCK [SHIFT

displayed on display C.
If any set-up information already exists in the selected file, the storage date will be

displayed. If not,"F ~ £ £" will be displayed.

. Press the ENTER key.

The current set-up information will be stored into the file selected in step 3. If any set-up
information already exists in the file, the information will be replaced by the current

information. Note that the old information will be deleted.

Note

« 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.

IM 253102-01E
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13.1 Storing, Recalling and Initializing Set-up Information

Recall

Initialization

Note
If the power is turned OFF during recalling of the set-up information, " £ ~ ~ & J" will occur when the power is
turned ON again, possibly causing the instrument to be initialized.

If an attempt is made to recall a file containing voltage fluctuation/flicker measurement data during harmonic
analysis, "E ~ - { 5" will occur.
If an attempt is made to recall a file containing harmonic analysis data during voltage fluctuation/flicker

1. Press the MISCkey (SHIFT+ o).

) n
[

Pressthe A or \ keyuntil"r EL AL L

appears on display D.

. Press the ENTER key.

"E L E {"will be displayed on display B.

. Pressthe A or \ key to select the file no.

of the built-in memory where the set-up
information is to be recalled.

The state of the selected file will be
displayed on display C.

If any set-up information already exists in
the selected file, the storage date will be
displayed. If not, "F~ EE" will be
displayed.

. Press the ENTER key.

D ——howr —— ——min —— ——sec

'l al A RN
w

[ S I S

= mam = S =5 %+
1 2 3 ¥ [ JELEMENT < FUNCTION >
V A W Apk VHz AHz Wh Ah 1 THD ==

FLICKER TEST. SAMPLE
= a = = REMOTE
[Fuicker ] STET [ Hoo | tmic | mate | [ rocar]

LM INITIAL SNULL  © PEAK HOLD INTERFACE

_ HARMONICS

[awavvze [ seT up] [ scauna H AvG ][ #{'55,,

DATA TYPE

INTEGRATOR!

START || sToP < > 2
SUM,+,- MATH misc
I v H ~ H ENTER l

RESET || mopE

= TIMER

SCF 3 SCF 6 SKEY LOCK [SHIFT

The set-up information currently stored in the file selected in step 3 will be recalled. If there

nE

is no set-up information in that file, 30

" error code will be displayed on display D.

measurement, "E ~ - 2 " will occur.

Note
All measurement data will be lost when initialization is carried out.
If the power is turned OFF during initialization, " £ ~ ~
possibly causing the instrument to be initialized.

1. Press the MISCkey (SHIFT + o).

Press the A or V keyuntil "~ E5E £’
appears on display D.

. Press the ENTER key.

"~ E5EE" will shift to display C, and
"~ o" begins to blink on display D.
If you do not want to initialize the set-up
information, press the ENTER key.

. To initialize the set-up information press

the A or V key until "5 E 5" appears,
then press the ENTER key.

The set-up information will be initialized.
All set-up information will be set as shown
on page 2-6.

YOKOGAWA 4

D hour —n— ——— T
— ': '—- ': '_ k A :z

L G I Gy N R

= mamH = Figioh =Snr %+
1 2 3 X () ELEment << FUNCTION =
V A W Apk VHz AHz Wh Ah 7 THD C=al=—J

— FLICKER TEST SAMPLE

= REMOTE

\FucKEnH START \ Hop | tmic | mate | [ rocaL |
LM INITIAL CNULL © PEAK HOLD INTERFACE

_ HARMONICS

[awavvze T seT ve) H SCALING H AVG ][ k{[’fm ]
ATA

TYPE

INTEGRATOR.

START || sToP

SUM,+,-

RESET || mopE

= TIMER

< > o

MATH misc

[~ L~ o]

SCF 3 ©SCF 6 SKEYLOCK  [SHIFT]

5" may occur when the power is turned ON again,

13-2
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13.2 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
Press the KEY LOCK key (SHIFT +
ENTER). The KEY LOCK indicator LED
will light up.

Disabling Key Lock Function
Press the KEY LOCK key (SHIFT +
ENTER) when the KEY LOCK indicator
LED is lit. The LED will go out.

YOKOGAWA 4

——hour — ——min — ——

D “— m VvV pk
A
LG w n

ScALNG _ EXT
= MATH =Zicion Zsnt %+ =

1 2 3 X ([ JELEMENT < FUNCTION >
V A W Apk VHz AHz Wh Ah 7 THD

FLICKER TEST SAMPLE

a = a © REMOTE
START

FLICKER | SIABT [(Hoo T tmic | mate | [ rocac]

LimiT INITIAL SONULL © PEAK HOLD  INTERFACE

_ HARMONICS

[anacvze | ser up|  [scaume] ave | HE,
DATA  TYPE Tc

MATH MISC

[~ [~ [om] []

SCF 3 ©SCF 6 SKEYLOCK [SHIFT.

INTEGRATOR:

START | sToP

SUM,+.-

RESET | MODE

= TIMER

IM 253102-01E
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13.3 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

External shunt

Data hold

Line filter ON/OFF, cut-off frequency
Scaling ON/OFF

Scaling constant

Averaging ON/OFF

Averaging type

Attenuation constant

Function and element selected for each display
Peak hold ON/OFF peak hold Function
Frequency filter ON/OFF

NULL function ON/OFF

Crest factor

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

Integration mode

Integration timer preset time
Integration start/stop time
Integrated value

Elapsed time of integration
Integration polarity setting
Harmonic analysis ON/OFF

PLL source

Harmonic analysis display format
Harmonic analysis display order
Upper limit of the harmonic order setting
THD computing method
Anti-aliasing filter ON/OFF
Harmonic analysis window width
Print mode

Print interval

Print start/stop time

Print synchronization

Print output function ON/OFF
D/A output function (normal)

When the harmonic analysis function (optional) is incorporated

When a built-in printer (optional) is incorporated

D/A output function (harmonic analysis) } ‘When the D/A output function (optional) is incorporated

Rated integration time for D/A outputs
Flicker measurement ON/OFF

Input method for nominal voltage, voltage value when an existing value

is to be used

Judgment ON/OFF and limits for relative steady-state voltage change dc, maximum
relative voltage change dmax and the period d(t) 200ms during which relative
voltage change exceeds the threshold level during a voltage change

Judgment ON/OFF and limits for short-term flicker value and long-term flicker value

Constant for the long-term flicker value equation, time required for measurement
of short-term flicker value, number of times measurement is carried out

Steady-state range
Flicker measurement element ON/OFF

\

P

‘When the flicker
measurement function
(optional) is incorporated

13-4
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14.1 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 &
1. Press the MISCkey (SHIFT + o). ‘ — ': Z :':
Pressthe A or \/ keyuntil " g - g " Lo ULl Jww s
.. . = mH =5 =S %+ =
is displayed on display D. PR o .
V A W Apk VHz AHz Wh Ah % THD
2. Press the ENTER key. The currently

Selecting Output Function

3.

4.

FLICKER TEST SAMPLE
E] a a = REMOTE
FLICKER| STABT [Howo | rric | mate | [ Locat |
LimIT INITIAL ONULL © PEAK HOLD  INTERFACE

selected output function will be displayed

on display B. —hamwonics — o °
. " " ) [avacvze [ ser vp]  [scaune] ave | Hie,
Default setting : "~ o ~" (output function T R
INTEGRATOR!
for normal measurement) [smarr | stor | < >

SUM,+.- MATH — MISC

[~ [~ [om] []

SCF 3 SCF6 SKEYLOCK  [SHIFT

RESET | moDE

= TIMER|

Press the A or \ key to select the
desired output function.

nor : Used to select output items for normal measurement (normal measurement
or integration measurement).

HA- : Used to select output items for harmonic analysis (optional).
FL. [ ¥ : Used to select output items for flicker measurement (optional).
a- £ 4P E : Used to select the output data format (ASCII or binary).

Press the ENTER key.

Selecting Output Format

The output format currently selected is displayed on display C.

5.

6.

Press the A or \/ key to select the desired output format.
The following output formats are available. For details, refer to the following pages.

gF! '

Lo
[

: Default items are output.

L.

)
dF L k-2 : Default items are output.
ALl : All items are output.
SEL : Desired items can be selected manually.
L LEAR- :Noitems are output.
A5I., ., . Ttems are output in ASCII format (available only when "g - £ 5P E" is
selected in step 3)
5. A A Y : Items are output in binary format (available only when "g - F 4P £" is

selected in step 3)

Press the ENTER key.
If "5 E L " is selected in step 5, the output item and element setting menu will be displayed

on display C, and the output ON/OFF state is displayed on display D.

Selecting the Output ltem and Element when "5 £ | " is Selected on Display C

7.

The currently set output item and element are displayed on display C. Press the A or \/
key to select the desired item.

Press the > key. Now, an element can be selected. Press the 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 (253102))

3 : Element 3

4 : Element 2 (Cannot be selected if Vpeak or Apeak is selected when "HH ~" or
"F L [ F"has been selected as the output function. V, A, W, var, VA and PF of the
fundamental only can be selected if " H H " has been selected as the output function.)

It is not possible to select any element for efficiency/computation or elapsed time of
integration.

IM 253102-01E
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14.1 Selecting the Output Items

9. Press the ENTER key.
The data displayed on display D begins to blink automatically.

Press the A or \/ key to select whether or not the selected item is to be output.

10.Repeat steps 7 to 9 until all the desired output items have been selected.

Quitting Setting Mode
11 .To exit from setting mode, press the MISC or SHIFT key.

Description of Output Iltems
Selectable Output Items when "~ 5 -" is Selected as the Output Function and
"dFLE- !"is Selected on Display C:

Vi
Al
Wi
Hz

v2'l
A2
w2

V3
A3
W3

V4 () Voltage
A4 (2) Current
W4 () Active power

Measured frequency

*1 : Not possible with the three-phase, three-wire model (253102).

Selectable Output Items when "~ 5 -" is Selected as the Output Function and

"4FLE-2"is Selected on Display C:

Wi w2l w3 W4 (2) Active power

Wh1 Wh2"! Wh3 Wh4 (2) Watt-hour

Wh+1 Wh+2"! Wh+3 Wh+4 (2) Positive watt-hour

Wh-1 Wh-2"! ‘Wh-3 Wh—4 (%) Negative watt-hour

Ahl Ah2 Ah3 Ah4 (2) Ampere-hour

Ah+1 Ah+2"! Ah+3 Ah+4 (Z) Positive ampere-hour
Ah-1 Ah-2"! Ah-3 Ah—4 (2) Negative ampere-hour

Hz Measured frequency

HM Elapsed time of integration

*1 : Not possible with the three-phase, three-wire model (253102).

Selectable Output Items when "H A -" is Selected as the Output Function and
"4dFLE- !"is Selected on Display C:

\%!

Al

Wi
VTHDI
ATHD1
VCONI1
ACONI
WCONI

Hz

P
A2"!
w2

VTHD2"!
ATHD2"!
VCON2"!
ACON2"!
WCON2™!

V3

A3

w3

VTHD3
ATHD3
VCON3
ACON3
WCON3

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 active power and analysis value of each harmonic from
Ist up to n"*th

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 (253102).

non

*2 :"n" is the upper limit of the harmonic order.

Selectable Output Items when "H A -" is Selected as the Output Function and
"dFLE-2"is Selected on Display C:

DEGI
DGV1

DGA1

Hz

DEG2"!
DGV2™!

DGA2™!

DEG3
DGV3

DGA3

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 to
n"%th in relation to current of the 1st harmonic

PLL source frequency

*1 : Not possible with the three-phase, three-wire model (253102).

#2 :"n" is the upper limit of the harmonic order.
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14.1 Selecting the Output Items

Selectable Output Iltems when "F L. [ " is Selected as the Output Function and

"dFLE- {"is Selected on Display C:

Unl Nominal voltage

dcl Relative steady-state voltage change

dmax1 Maximum relative voltage change

dtl Period during which relative voltage change is above the threshold level
Pstl Short-term flicker value

Plt1 Long-term flicker value

Totall Total judgment result

VHz1 Input voltage frequency

timel Elapsed time

L

"dFLE-2"is Selected on Display C:

Selectable Output Iltems when "F L. [ " is Selected as the Output Function and

dcl Relative steady-state voltage change

dmax1 Maximum relative voltage change

dtl Period during which relative voltage change is above the threshold level
Pstl Short-term flicker value

Plt1 Long-term flicker value

Totall Total judgment result

timel Elapsed time

List of Selectable Output Items
When "~ 5 ~" is Selected as the Output Function:

Hv) A@K) 2w

H A (VA) H A~ (var) F F(PF)

F - 9 (Frequency) P H(Wh) P 5 P (WhP)

P A(WhM) A k(Ah) Ak P (ANhP)

Ak A7(AhM) o £ [(deg) H P (V peak)

A P (A peak) ~ A £ H (Efficiency, computation etc.) & ((Elapsed time of integration)

When "+ 7 -" is Selected as the Output Function

HV) RK) 2w

HAMA) 5 A~ (van) P F(PF)

F - 9 (Frequency!) o £ [ (Phase angle) H £ H d (Distortion of voltage)
H £ H 4 (Distortion of current) 5 I o m (Content of voltage) H I = m (Content of current)

P I &~ (Content of power) H d E [ (Phase angle of voltage) A d E [ (Phase angle of current)

*1 : PLL source frequency

[N

When "F !, [ F"is Selected as the Output Function

v~ (Nominal voltage) o L (Relative steady-state voltage change)

d 7 !{ (Maximum relative voltage change)

o £ (Period during which relative voltage change is above the threshold level)

P 5k (Short-term flicker value) L k£ (Long-term flicker value) £ o £ L (Total judgment result)
H H = (Input voltage frequency) &, 7 £ (Elapsed time)

Note

« 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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14.2 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

« 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 is completed. Therefore, if an attempt is made to transmit measured data at intervals

shorter than the display intervals, the controller is forced to wait until the next display interval.
488.2 Mode

Protocol commands complying to IEEE St'd 488.2-1987 can be used.

Talk-only Mode

This mode does not require a controller. Measured data is output at certain intervals. The interval

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 : Conforms to IEEE Std 488-1978 (JIS C 1901-1987)

Functional specifications : refer to the table blow.
Code : ISO (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, this is not possible if 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, serial polling, untalk on MLA (My Listen
Address), talk-only capability

Listener L4 Basic listener capability, unlisten on 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 Cco No controller function

14-4
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14.2 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 is applicable to all 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,
this is not possible if Local Lockout has been set by the controller.

A m - 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 253102-01E
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14.2 Using the GP-IB Interface

Setting the Address/Addressable Mode

Procedure

Description

Setting the Addressable/Talk-only Mode

Press the LOCAL key to display the mode setting screen on display B. Pressing the A or \/ key
changes the mode in the order of "Addr A" —"Addr " —="Egal 4" —="HHAZ"
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.

Press the A, \V, < or > Kkey 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, \V/, < or > key to set the desired 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
on display D.

Pressing the A or \/ key changes the terminator in the orderof f - L F - L F = E 5, and
back to £ ~ F L F. Select the desired terminator, then press the 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 14-4.

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  : 0 to 30

Default setting : 1

Setting the Output Interval

If talk-only mode is selected, it is necessary to set the intervals at which data is to be output.
Setting range  : 00.00.00 (0 h O 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, data will be output at every sample rate.

Terminator

* When this instrument is used as a listener
Use "CR+LF", "LF" or "EOI" as the receiving terminator.

* When this instrument is used as a talker
Use "CR+LF+EOI", "LF" or "EOI" as the sending terminator. The default setting is
"CR+LF+EOTI".

Using an IEEE488.2-1987 Command

Select "4 5 B 2" in the mode setting screen. For a description of each command, refer to Appendix 2.

Note
It is not possible for this instrument to receive data if only the "CR" terminator is sent from the controller. It is
also not possible to set "CR" as the terminator which is to be sent from this instrument.

14-6
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14.3 Using the RS-232-C Interface

The instrument 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 data is 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

There is no mode that is equivalent to the addressable mode B of the GP-IB interface function with

this instrument.

RS-232-C Interface Specifications

Electrical characteristics

Conforms to 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 bits

Hardware Handshaking

User can select whether CA and CB signals will always be 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 WWLGLLLN[eY - 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 253102-01E
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14.3 Using the RS-232-C Interface

Connecting the RS-232-C Interface Cable
When connecting this instrument to a personal 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 cable is used.

Connector and Signal Names

Numbers in the figure represent pin nos.

Pins (i) through &

are not used.

A

@}/’/’xx%,\oooooo @

%(—/

N
D@ ®® @ ® @ Pins (6) and (8) through

(Rear panel) @3 are not used.

RS-232-C connector: DBSP-JB25S or equivalent

AA (GND; Protective Ground) Grounded to the case of this instrument.

2 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.

CA (RTS)
l<— [Ready for reception of request to send]—

— CB (CTS) [Clear to send ready] —>
l<— BA (TXD) [Transmitted data]
— BB (RXD) [Received data] ———— >

Computer WT2030

@O e®
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14.3 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 CS Clear to send
6 CC(DSR) 107 DR Data set ready
20 CD(DTR) 108/2 ER Data terminal ready
22 CE(RI) 125 Cl Ring indicator
8 CF(DCD) 109 CcD Data channel received carrier detect
21 CG(-) 110 SQD | Data signal quality detect
23 CH/CI(-) 111 SRS Data signal rate select

24/15 DA/DB(TXC) | 113/114 | ST«/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 253102-01E 14-9
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14.3 Using the RS-232-C Interface

Setting Communications Mode, Handshake Mode, Data Format and Baud Rate
Procedure

Selecting the ltem

Press the LOCAL key to display the item setting screen on display B. Pressing the A or \/ key

changes the item in the order of "HH~ 4"
"AodE"and backto "R A~ d".

Select the desired item, then press the ENTER key to confirm the selection.

s "Fg:'"—> "b""cl‘t‘g” _>utE‘_':‘n_>

Setting the Normal/Talk-Only Mode

If "MODE" is selected and confirmed, the mode setting screen will be displayed on display D.
The mode changes in the order of "Agr" —"Egml 4" = "HE B 7" and backto "m g ~".
Select the desired mode using the A, \V, < and > keys, then press the 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 press the ENTER
key. The format 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 the desired interval (in units of hour, minute and second),
then press the ENTER key.

Description
Setting the Mode
For details, refer to page 14-7.

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
] handshake handshake handshake handshake
§ Sending stops Sending stops when CB No X-off is sent CA (RTS) is set to False when No
@ | when X-off is (CTS) is False, and sending is when received received data buffer becomes
Q N i handshake | ga(a buffer i handshake
5 | received, and resumed when CB is True. b ( 3/4 3/4-full, and is set to True
3 | sending is PCCOMES /% | When received data buffer
3 full, and X-on is
© [ resumed when sent when becomes 1/4-full.
X-on is received data
received. buffer becomes
1/4-full.
0 ] @]
1 o o
2 O O
3 ] ]

14-10
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14.3 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 is in use or not. Data storage to

the buffer will begin again when there is free space in the buffer.

| 256 bytes |

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.

/%(_/
Used Free, 64 bytes

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.

Used Free, 192 bytes

Whether handshaking is in use or not,
if the buffer becomes full, any
additional data received is no longer
Used stored and is lost.

Data Format
The RS-232-C interface of this instrument performs communications using start-stop
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.)

Level returns to idle
Circuit idle 1 character state (dotted line) or
state the start bit of the

\ Data bit | next data (solid line)

\ (7 or 8 bits) |

] __I__I___I__I___I__I__I___I__ Stopbit _}
| | | | | | | |
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

suolduUN4 suonesuNWWo? ayy buisn

IM 253102-01E 14-11



14.3 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 data is to be output.
Setting range  : 00.00.00 (0 h 0 min O 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, data will be output at every sample rate.

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 H 2" 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 serial poll function. Status byte is output when the S command is received
following reception of the <ESC> code (1BH).

<ESC>R

Equivalent to GP-IB’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). Press the LOCAL key to exit from the remote status.

<ESCsL

Equivalent to GP-IB’s remote/local control function. When the instrument is in 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.

14-12
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15.1 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 the instrument is not carried out by your power meter calibration
facility. Calibration should always be carried out by YOKOGAWA. For details, contact
YOKOGAWA 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 YOKOGAWA 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 « Is the 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. « Is the power voltage within the allowed range?
* Has the fuse blown?
Displayed data is odd. * Are the ambient temperature and humidity within the allowed 2-2,3-1,
range? 3-2,3-4,
« s there noise? 4-1
» Are measurement leads connected correctly?
« Is the line filter off?
Keys do not function. « Is the KEY LOCK indicator LED off? 1-5,13-3,
« Is the REMOTE indicator LED off? 14-5
Instrument cannot be * Does the GP-IB address specified in the program match the 14-4,14-6
controlled via GP-IB address set up in the instrument?
interface. « Does the interface meet the IEEE Standard 488-1978 electrical
and mechanical requirements?
Instrument cannot be * Are the instrument and controller using the same 14-7,14-8
controlled via RS-232-C communications settings?
interface.
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15.2 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 sent. Appendix

12 Parameter value specified is outside allowed range. Correct the value. —

13 Attempt made to execute a key operation or received a Check whether integration is in progress  8-13,
communications command, while integration was running  or is interrupted. Appendix
or was interrupted, that cannot be executed or received in
such a state.

14 Attempt made to switch to auto range mode while the
external shunt range is selected.

15 Attempt made to execute a command or key operation that  Check whether the command or key Appendix
was protected. operation is correct.

16 Attempt made to execute a key operation or received a Check whether harmonic analysis isin =~ —
communications command, while harmonic analysis was progress.
being performed or was interrupted, that can not be
executed or received in such state.

17 Stop time had passed when auto print mode is turned ON.  Correct the stop time. The stop time must  11-8

be after the current time.

18 Date/time cannot be set properly. —

20 Attempt made to execute a key operation or a 10-17
communications command while flicker measurement is in
progress, that cannot be executed in such a state.

21 Attempted to start fluctuation measurement while Start fluctuation measurement after 10-3
initialization prior to fluctuation measurement is performed confirm the initialization is finished (i.e.
(i.e. while "init" is displayed on display B). display on display B goes out).

22 Attempted to start flicker measurement while flicker 10-3
measurement is already in progress.

23 There is no flicker output data to be printed. —

24 Attempted to stop flicker measurement even though flicker 10-3
measurement was not in progress.

25 Attempted to switch to measurement of nominal voltage 10-3
(initial state) while flicker measurement is in progress.

26 Attempted to return to normal measurement while 10-3
measurement of nominal voltage (initial state) is not in
progress.

30 No data stored in the selected set-up information file. Select a file in which set-up information  13-1

has been stored.
41 « Attempt made to start integration while there Reset integration. 8-11
is an overflow condition.
< Attempt made to start integration after
integration time has reached timer preset value.

42 Attempt made to start integration while integration is in 8-10
progress.

43 Measurement stopped due to overflow during integration or 8-11
due to a power failure.

44 Attempt made to stop integration even though integration 8-11
was not in progress.

45 Attempt made to reset integration even though integration 8-11
was not in progress or integration mode was not selected.

46 Attempt made to start integration while measurement of 8-10
peak overflow was in progress or during an overrange
condition.

47 Attempt made to start integration in continuous mtegranon Set a correct preset time. 8-8,
mode when integration timer preset time was set to " 8-9

48 Attempt made to start integration in real time counting Set a correct start/stop time. 8-9
integration mode when the stop time had already passed.

51 Measuremem data overflow occurred. 1-4

- oL -"isdisplayed.

52 Voltage peak overflow occurred. PEAK OVER indicator 1-4
LED lights up.

53 Current peak overflow occurred. PEAK OVER indicator 1-4
LED lights up.

54 Power factor exceeded "2" during measurement of power —
factor.

55 "B EE - ~" was displayed at the end of power factor 1-4,
computation durlng measurement of phase angle. 5-6

56 Input level was too low or below measurement range 6-1
during measurement of frequency.
"E -~ - | g'isdisplayed.

57 Meaiured frequency was above the measurement range. 6-1

~ ~ - H, "isdisplayed.
58 Compuldtlon overﬂow occurred. 1-4,
- - 5 £ - -"isdisplayed. 7-8
89 Printer's buffer memory was full. Make sure that the roll chart is set in 11-1

place.
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15.2 Error Codes and Corrective Actions

Error Codes Regarding Self Diagnosis

Error Code

Description

Corrective Action

60

61

62

63

64

65

66

67

69

70

71,72

73

74
75,76, 77
79

80

81, 82,83
84, 85, 86
87

90

Note

Set-up information backup data failure (Set-up information is set to factory default.)

EPROM (input element 1) failure

EPROM (input element 2) failure

EPROM (input element 3) failure

EPROM (D/A board) failure

Sampling clock (input element 1) failure
Sampling clock (input element 2) failure
Sampling clock (input element 3) failure
Lithium battery voltage drop
Communications interface board not installed.
DSP communications failure

Printer communications failure

Printer communications failure (ROM failure)
DSP program RAM failure

ROM checksum error

RAM read/write check error

DSP data RAM failure

DSP dual port RAM failure

Printer RAM failure

Incorrect board combination

Service required.

Service required
Service required
Service required
Service required
Service required
Service required
Service required
Service required
Service required
Service required
Service required
Service required
Service required
Service required
Service required
Service required
Service required

Service required

« 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.)
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15.3 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
Spare fuse

Fuse Ratings

Max. rated voltage Max. rated current Type Approved standard  Part No.
250V 5A Time lag UL/VDE A1353EF

A - 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.

Note
» The fuse inside the case can not be replaced by the user. If you believe the fuse is blown, please contact your
nearest YOKOGAWA representative listed on the back cover of this manual. The ratings of the fuses used
inside the case are indicated below. Instruments produced after the middle of October 1997, however, don't

use fuses. For details, please contact your nearest YOKOGAWA representative listed on the back cover of

this manual.
Location Max. rated voltage Max. rated current Type Approved standard Part No.
Voltage input board 250 V 100 mA Time lag UL/VDE A1341EF

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 a new fuse into the holder, then install the holder in place.

15-4 IM 253102-01E



15.4 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 Yokogawa 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 253102-01E
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16.1 Specifications

Input Accuracy
Item Voltage V Current A Item Voltage/current Power
Input circuit type Floating input Conditions Temperature | 45Hz = f < 66Hz 45Hz = f = 66Hz
Humidity 23 +3°C | = (0.03%0f rdg+0.03%o0f |* (0.04%0f rdg+0.04%of

Resistive voltage divider | Shunt input

Rated inputs (range rms)

Direct input
1/2/5/10/20/30 A
External shunt input:
50 m/100 m/200 mV

10/15/30/60/100/150/
300/600V

Input impedance

Input resistance
Approx. 2 MQ
Input capacitance
Approx. 15 pF

Direct input:

Approx. 6 mQ + approx. 0.07 uH
External shunt input:
Approx. 100 kQ"

Frequency range

DC and 2 Hz to 500 kHz

Instantaneous maximum
allowable input for 1s

The peak voltage is
2500 V, or the RMS
value is 3 times the
range, whichever is less.

The peak current is 90 A, or the RMS
value is 50 A, whichever is less.
External input: The peak value is 20
times the range or less.

Continuous maximum
allowable input

The peak voltage is
1400 V, or the RMS
value is 2.5 times the
range, whichever is less.

The peak current is 60 A, or the RMS
value is 35 A, whichever is less.
External input: The peak value is 10
times the range or less.

Continuous max. common
mode voltage (at 50/60 Hz)

600 Vrms (when the protective cover for the output connector is used)CAT I,
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
(50/60 Hz input)

Voltage input terminals shorted, current input terminals
opened: Better than -80 dB (+0.01% of rdg or less)

Reference value:

200 kHz max

+((0.18 x f)/(range
rating))% of rdg or less
(Unit of f: kHz)

Reference value:

200 kHz max

+((0.08 x f)/(range rating))%
of rdg or less

(Unit of f: kHz)

30 to 75% RH
Supply voltage | 600V,

Specified V 5% 100/20A/
Input waveform | 30A rang

rng)

rng)

Sine wave
In-phase
voltage ture
oV 23+5°C
Power factor

0s ¢ =1
Line filter

FF
Crest factor

3

Scaling

OFF

6-month
accuracy

The unit of fin
the accuracy

calculation
formula is kHz

Tempera-

+ g
(@)

(O 04%0f rdg+0 08%o0f rng) |
2Hz =1 <3

+ (0.1%o0f rdg+0 2%o0f rng)
30Hz =f = 1kHz

+ (0.03%o0f rdg+0 Os%of mg) (=
1kHz < f = 10K

+(0.02 X {%of rdg+0 1%of mg) =
10kHz < f =

+[0.018 X (- 10)%of
rdg+0. 3%of rg]
50kHz < f = 100kHz
+[0.03 X (f-50)%o0f
rdg+1.0%o0f rg]
100kHz < f = 500kHz
+[0.035 X (f~100)%of
rdg+2.5%o0f rg]
2Hz=f<10Hzand
more than 200 kHz is the
design value.
If the display update rate is
10 Hz or more -> MID
If the display update is 2
Hz or more -> SLOW

DC:
(0.08%of rdg+0 12%o0f mg)
2Hz = f <3|
=+ (0.2%o0f rdg+0 5%of mg)
30Hz = f = 1kHz
(0.05%0f rdg+0 05%of mg)
1kHz < f = 10kH:
(0.05 X f%of rdg+0 2%of mg)
10kHz < f = 50kH
+[0.045 X (- 10)%of rdg+
0. 7%of mg]
50kHz < f = 100kHz
+[0.05 X (f-50)%o0f
rdg+2.5%0f mg]
100kHz < f <'300kHz
=[0.11 X (~100)%o0f
rdg+5.0%0f mg]
2 Hz = f <10 Hz and more
than 200 kHz is the design
value.
If the display update rate is
10 Hz or more -> MID
If the display update is 2 Hz
or more -> SLOW

Input terminals

Binding posts Large binding posts

External shunt input: BNC

A/D converter

Simultaneous conversion of voltage and current inputs
Resolution: 16 bits
Maximum conversion rate: 104 kHz

Overload input detection

Alarm lamp lights at approx. 350% of the input range
(approx. 700% of range when crest factor is 6)

Effect of power factor
The ¢is the phase angle
between the voltage and
current, and the fis the
frequency.

When cos¢ = 0 : add +0.1%
of rng to 45Hz = f = 66Hz,
add +0.15% of rng to 66Hz
< f = 440Hz.

As reference data, add
+(0.15 + 0.15 X f kHz)% of
mg, up to 300kHz max.
When 1 > cos¢ > 0 :add
the product of tang and the
effect on cos¢ =

Range switching

The range can be switched manually, automatically, or
by communication control for each element.

Effective input range

Between 10 and 110% of the rated input value
(The accuracy when the input is between 110 and
130% is 1.5 times the read value error.)

Auto range switching

Range up: When the measured value exceeds 110%
of the rated value, or when the peak value exceeds
350% of the peak value

Range down: When the measured value becomes
less than 30% of the rated value

Accuracy of crest factor of 6

1.5 times the range error of a crest factor of 3
(accuracy when the above temperature is 23 + 5°C)

Temperature coefficient

+ 0.02% of rag/°C between 5 and 18°C and between

28 and 40°C

Measurement mode
switching

The mode can be set for each element and also for
each voltage and current measurement circuit.

Data update rate

0.25s, 0.5s, 2.0s

Display Functions

Line filter function

Measurement can be performed with low pass filters
inserted into the input circuit and the frequency

measurement circuit.

A cutoff frequency (fc) can be selected from 500 Hz

and 5.5 kHz.

Display: 7-segment LED (light emitting diode)
Display contents: 4 displays
Display Display contents Display resolution
A V, A, W (each element) V, A, W: 50000
B V, A, W (each element) Wh, Ah: 500000
C V, A, W, VA, var, PF, deg, Vpk (each element) | Hz: 199999
D V, A, W, Apk, THD*, VHz, AHz
Wh, Ah (each element), n (efficiency)

is ON

Accuracy when the line filter

For fc/10 or less: Add 1%
of mg to the accuracy when
the filter is OFF.

For fc/10 or less: Add +2% of
g to the accuracy when the
filter is OFF.

One year's accuracy

Read value error (6 months' accuracy) + Range error|
(6 months' accuracy) x 1.5
Calibration period is one year.

Unit: m, k, M, V, A, W, VA, var, pk, Hz, h, deg, %
Display update rate:Select from 0.25 sec (FAST) 0.5 sec (MID) and 2.0 sec (SLOW).
Peak hold function;: Selectable to hold item as follows

ALL:

Response time:

Vpk and Apk can be held at maximum value

Measurement value of V, A, W, VA, var, Vpk, Apk can be held at
maximum value.

Maximum of twice the display update rate

(The time taken for the display to fall within the accuracy of the
final value when the filter is OFF and an abrupt change is made
from 0 to 100% of the range, or from 100% to 0% of the range)

Display scaling function
(Significant digits: Selected automatically according to the significant digits in the

Setting range:
Set values:

voltage and current range.
0.0001 to 10000

“DISPLAY A”: Not displayed
“DISPLAY B”: PT ratio

“DISPLAY C”: CT ratio

“DISPLAY D”: Power scaling factor

Dlsplay averaging function
Method:

MATH function
Method:

One of the following two types can be selected.

Exponential averaging

Moving averaging

For exponential averaging, the attenuation

Constant can be selected, and for moving averaging, the
average number, N, can be set to 8, 16, 32, 64, 128 or 256.
For harmonic mark measurements

For exponential avaraging the attenuator

Constant is 5.625 when the frequency of the PLL sync source is
55 Hz or more but less than 66 Hz, and is 4.085 in other cases
(when data length = 8192).

When the DISPLAY D function is made n (efficiency), you can
measure the input crest factor and also select the function that
displays the results of performing arithmetic calculations (+, -, X, /)
on the measurement results of DISPLAY A and B.

Detection accuracy of : .
leading phase/lagging phase | Inputs, crest factor of 3, and at least 50% of range rating

=5 deg (20 Hz to 10 kHz) for sinusoidal voltage and current

frequency

Measurement lower limit

Display update rate; Measurement lower limit
frequency

250 ms 20 Hz or higher

500 ms 10 Hz or higher

2 sec 2 Hz or higher

Frequency Measurement Function

Measurement input:V1, V2, V3, A1, A2, A3
Measurement method: Reciprocal method
Measurement frequency range:

Maximum display:

Accuracy:

Depends upon the display update rate as shown below (auto

range).

250ms: 2 k/20 k/200 k/1000 kHz
500ms:  200/2 k/20 k/200 k/500 kHz
25: 20/200/2 k/20 k/100 kHz
199999

250ms: 18.00 Hz

500ms:  9.000 Hz

25: 18000 Hz

+0.05% of rdg

«When the voltage and current are both at least 30% of the range
rating

*When the crest factor is 3 and the frequency is at least 20% of
the minimum frequency range

«For 200 Hz or less, when the filter is ON

IM 253102-01E
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16.1 Specifications

Computing Functions

Communication Functions

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. If 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 0.3% 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 set at crest
factor 3.

;(I"I_w‘e detected Lead/Lag accuracy is +5 degree over the frequency range 20 Hz to 10
Z.

Note 4: 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 values set for each element differ from each other in the case of 3,
computation, the number of display digits will be limited so that Y value does not
exceed 30000 (crest factor. 3) of 10000 (crest factor, 6) when the rated value is
input to each correspanding element. A voltage of 5 V (full scale) will be output
from the D/A converter as the Y value obtained when the rated value is input to
each correspond ing element.

Note 6: In a 3 var calculation, the var value of each phase is calculated as a negatively
signed value when the phase of the current input is advanced with respect to the
?/oltage input, and is calculated as a positively signed value when the phase is
lagging.

Integration Functions

Maximum display: 500000

According to the displayed value, the resolution will be changed.

DC to 50 kHz
Standard Integration Mode (timer mode)
Continuous Integration Mode (repeat mode)
Manual Integration Mode

When the timer is set, Integration will be stopped
automatically.
Setting range

Frequency range:
Modes:

Timer:

1000 h: 00min to 999 h: 59 min

(000 h: 00min will be shown when
manual integration mode is selected.)
Display A shows  : Elapsed time
Display B/C shows : Watt
Display D shows  : Watt, Wh, Ah, Hz
For the output of the printer, communication and D/A, fourteen free
selectable items from the above can be set. However, only the measured
data of the frequency which has been previously set will be output.
If integration count overflows the maximum displayable
value, integration stops and the elapsed time is held on the
display.
The integration time can be controlled REAL TIME.
+(display accuracy + 0.05% of rdg)
+0.005%
Start, stop and reset can be remotely controlled by
external contact signals.

Display:

Output:

Count Overflow:

Real Time Counting:
Accuracy:

Timer accuracy:
Remote Control:

IActive Power| Appar?;}.t\ power (Reactive power| Power factor [Phase angle ggrr;g unication Specifications (GP-IB & RS-232-C)
5 W) VA (PF) (deg) Electrical and mechanical specifications:
ingle _ W 1 W EEE St'd 488-1978 (JIS C 1901-1987)
w VA=VxA V(VA)2 — W2 - HELN
phase, * (VA VA cos™ () Functional specifications: SH1, AH1, T5, L4, SR1, RL1,
2-wire PRO, DC1, DT1, CO
o |Wi VAi = Vi x Ai vari PFi @i Protocol: |IEEE St'd 488.2-1987
H i=1,3 i=1,3 =V(VA)2 - W2|_ Wi o Wi, Code used:  ISO (ASCII) code
& i=1,3 =VA = cos™'(yg) Address: 0 to 30 talker/listener addresses can be set.
g Isw S VA i=1,3 i=1,3 RS-232-C
-§_ —Wi+Ws |=VAi+VAs S var S PF S Transmission mode: Start Stop Synchronization
5 Svarsvans | 3w s SV Baud Rate: 75, 150, 300, 600, 1200, 2400, 4800, 9600 bps
» VA 2 VA
External Control
— Wi VAi = Vi x A vari PF @i
eZ | o1 =13 |-VVAE-WE| w, Wi Signal: EXT-HOLD, EXT-TRIG, EXT-PRINT, EXT-START, EXT-
sE ’ =13 VA =cos™(yp) STOP, EXT-RESET, INTEG-BUSY, FLICKER-BUSY
é § cg SW E\VﬁA - i=1,3 i=1,3 Input: TTL level negative pulses
£|8 =Wi+W 3 S var S PF S¢ = N -
E-g-J 1+ W3 _vo
H 3? = VA VAYZ L vars [T w :m&zw) Printer (optional)
T = VA VA Contents of printing For normal measurement:
3 Printing of numerical values - All items
o i=Vi i i X N .
8 - W V'L.\ Vix A va‘;;‘ 2 2 PF i Wi (Can be set freely, however is set in common with the
2 li=1,2,3 i=1,2,3 =V(VAi)2 — Wi _Wi _ _q VI icati

o g X — cos™(yx) communication output.)

S € |(W2 does not i=1,2,3 VA VA h : . ) .

2 E h S VA i2123] i=1,2.3 For harmonic analysis function (optional):

@& |havea V3 =12 -he Printing of numerical values - V, A, W, VA, var, PF, deg

g§ |physical 1 V3 Ly, |2V 3PP 9= Bar graphs - V, A, W, deg

X meaning.) 3 + VAg)|~ Van +vars AL = cos*'(EE—) For flicker measurement function (optional):

53 2 VA VA Atend of 1 observation period - dc, dmax, d(t) 200 ms, Pst
and evaluation criteria, evaluation results and total
accuracy function (CPF) graph for each parameter

VAi = Vi x Ai vari PFi @i . T .
Wi K T VBTV ’ At end of all observation periods - Plt, Overall evaluation
%" i=1,2,3 i=1,23 = i iV1A')22 _SW‘Z =% = cos*'(%) Printing method: Thermal line dot printing
% SVA= i=1,2,8 i=1,23 ;
i E\\/Ivv R 5 var 5 FE o D/A Output (optional)
‘?’_ =Wi+ W2 + VA3 =vart+varz |_YW = cos (. > W) Number of outputs: 14 items (can be set for each channel)
+ Vs +vars > VA 2 VA Resolution: 12 bits
The rated Accuracy: +(display accuracy + 0.2% of rng)
) € rate The rated value |Sameasthe  [—1-0—1 LEAD 180-0 Output voltage: +5 V FS with respect to each rated value (max. approx.
Calculation [value %ep\(/ends depends upon | apnarent power LAG 180 0r 0 +7.5V)
range gggnAl r:nges. }'gﬁg}/e:nd A (var > 0) - 360 Maximum output current: = 1 mA
- - Temperature coefficient: +0.05% of rng/°C
':_a’“l'“”"‘ Update rate: Same as update rate of main unit
oy 50000 50000 50000 +1.0000 |0.01 - - : -
resolution Harmonic analysis function (optional)
ca'cu'a“".;‘h +0.001% of the |+0.001% of ~ [#0.0001  |20.005° with Type: PLL sync method
arggm‘g‘ll\e rated value (VA) |the rated respect to the Measurement frequency: ~ The fundamental frequency range is 10 Hz to 440 Hz.
calculation value (VA) calculation Display resolution: 50000
valuefromthe _ from the Harmonics to be measured: ~ Steady-state and fluctuating harmonics
measurement Analysis items: Each harmonic level of V, A, W and deg, RMS voltage,
value) RMS current, active power, VA, var, PF and deg of
furelamental wave, SV, SA, SW harmonic distortion, each
harmonic content, fundamental wave voltage, current,

phase angle, phase angle between each harmonic and the
fundamental wave

Sampling rate/window width/analysis order:
Depends on the input frequency as follows when the PLL
sync method is used.

Samplin Window width with respect to FFT :
Fundamental| .o u%ncg data length (number fundamental) Maximum
frequency q Y analysis
Hz]
[ 8192 | 4096 | 2048 | 1024 | 512 | order
10=1<20 2048 7 2 1 - 50(50)
20=f<40 X1024 8 4 2 1 - 50(50)
40=f<70 X512 16 8 4 2 1 50(50)
70=f<130 X256 32 16 8 4 2 50(25)
130=f<250 X128 64 32 16 8 4 50(13)
250=f=440 fX64 128 64 32 16 8 25(9)

32 bits

Rectangular

Continuously, no dead time

Exponential average for time constant of 1.5 seconds
(when the fundamental frequency is 50/60 Hz)

250 ms/500 ms/2 s

At fundamental frequency of 50/60 Hz, the aliasing up to
the 40th analysis order is -50 dB or better (when the line
filter is ON and the cutoff frequency is 5.5 kHz).

As follows when the crest factor = 3

When the anti-aliasing filter is ON

Voltage/current Active power Phase angle
10Hz=f<40Hz 10Hz=f<40Hz 10Hz=f<40Hz
+ (1% of rdg +0.3% of mg) = (3% of rdg +0.5% of mg) +15deg

40Hz =f=500Hz 40Hz =f=500Hz 40Hz =f = 2.5kHz

FFT processing word length:
Window function:

Data acquisition operation:
Averaging:

Display update period:
Anti-aliasing filter:

Accuracy:

(1% of rdg + 0.05% of range) = (2% of rdg + 0.01% of range) =10deg
500Hz < f = 2.5kHz COSj=1 2.5kHz < f = 3.5kHz
+ (2% of rdg + 0.05% of range) +15deg

25kHz < f = 3.5kHz

+ (5% of rdg + 0.2% of range)

When the anti-aliasing filter is OFF

Same as for normal measurement (however, the

specification is satisfied when the instrument is operated

in 23:5°C.)

 The above accuracy is stipulated when the input for each
analysis order is no more than 110% of the rated value.
If the input range exceeds 110%, add range error x 2.

» When the crest factor is 6, add range error x 1 to the
above crest factor = 3 accuracy.

« The input range is the range in which the “peak overload
display LED” does not light.
(within about £350% of the measurement range)
However, it must be within the maximum allowable input range.

» When the data length = 1024 or the fundamental
frequency is less than 40 Hz, add range error x 3.

16 -2

IM 253102-01E



16.1 Specifications

Flicker measurement (optional)

Measurement items:

Flicker scale:

1 observation term:
Display update:
Steady-state condition:

Printer output:
Accuracy:

dc, dmax, d(t)
Pst, Plt:

200 ms*

dc Relative steady-state voltage change

dmax Maximum relative voltage change

d(t),4,,, T€rM Within the voltage change during which the

threshold level is exceeded

Regarding the above items, the maximum value is

displayed within 1 observation term

Pst Short-term flicker indicator

Plt Long—-term flicker indicator

0.01 to 6400 PU (20%) is divided logarithmically into 1024

parts.

30 seconds to 15 minutes

Number of observation term: 1 to 99

2 seconds (dc, dmax, d(t),q, ..)

At the end of each observation (Pst)

The relative voltage change can be set between 0.10 and

9.99% (0.01% steps).

See the printer item.

Half-wave RMS value: £0.1% of rdg +0.1% of rng

(45 Hz = f = 66 Hz)

In accordance with IEC1000-3-3.

+5% when Pst = 1

The above accuracy applies to the following conditions.

« After warm-up of at least 2 hours.

« Subsequent ambient temperature change is no more
than =1°C.

« The input voltage is 50% to 110% of the range rating.

General specifications

Working temperature range:

Storage temperature:
Working humidity range:
Operating altitude:
Warmup time:
Insulation resistance:

Withstand voltage:

Power supply:

Power consumption:
Accuracy of internal clock:
Vibration conditions:

Impact conditions:

External dimensions:
Weight:

Accessories:

Fuse:

Remote control connector:

510 40°C

-25 to 60°C

20 to 80% RH (no condensation)

2000 m or below

Approx. 30 minutes

At least 50 MW at 500 V DC

(between each input terminal and case, between each
input terminal, between each input terminal and power
plug, between case and power plug)

3700 VAC 50/60 Hz for one minute

(between each input terminal, between each input terminal
and power plug)

2200 VAC 50/60 Hz for one minute

(between each input terminal and case)

1500 VAC 50/60 Hz for one minute

(between case and power plug)

Setting Alloweble Voltage range Frequency
100V 90to 110V 48 to 63 Hz
115V 100to 132V 48 t0 63 Hz
200V 180t0 220 V 48 to 63 Hz
230V 19810284 V 48 to 63 Hz
120 VA max.

Approx +30 seconds in one month

Sweep test 2-way sweep from 8 to 150 Hz in all 3
directions for 1 minute each

Durability test Frequency 16.7 Hz, amplitude of 4 mm in
all 3 directions for 2 hours each

Impact test Acceleration 490 m/s?, in all 3 directions
Durability test Free-fall test Height 100 mm, once on
each of 4 sides

Approx. 426 (W) x 132 (H) x 400 (D) mm

Approx. 13 kg

Power cord: UL/CSA, VDE, SAA or BS standard x 1 pcs.
2 pcs, including a spare one

A1005JD x one

External shunt input connector cable: B9384LK One for each element

.
Emission

Immunity*

Safety standard*

Printer paper (when /B5 is added): B9293UA 2 rolls)
rubber of back fopt
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 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
Complying Standard:EN50082-2:1995
Susceptibility Under Immunity Condition

Measuring Input : +10% of range max

DA Output : +40% of range max

Testing Condition

Voltage : rage 100V Input, 100V/50Hz
Current : range 1A Input, 1A/50Hz

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.
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16.2 External Dimensions
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Unless otherwise specified, tolerance is +3%. (However, tolerance is +0.3 mm when below 10 mm.)
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Appendix 1.1 List of Communications Commands

Appendix 1.1 List of Communications Commands

For detailed description of each command, refer to the Appendix 1.2.

Command

Action

Wiring system
Voltage range

Current range

Measurement mode
Peak hold
Frequency filter
Line filter

Crest factor
NULL function

Display update interval
Hold

WR m (WiRing)

RV m1,m2 (Range Voltage)

AV m1,m2 (Auto Voltage range)
RA m1,m2 (Range current(A))

AA m1,m2 (Auto current(A) range)
SA m1l,m2 (Shunt Ampere)

MV m1,m2 (rms/Mean/dc Voltage)
MA m1,m2 (rms/Mean/dc current(A))
KH m (peaK Hold)

KF m (peaK hold Function)

QF m1,m2 (freQuency Filter)

FL m (Filter)

FC m (FiLter Cut off frequency)
CF m (Crest Factor)

NL m (NuLl function)

SI'm (Sampling Interval)

HD m (sampling HolD)

Sets wiring system.

Sets voltage range.

Sets voltage auto range.

Sets current range.

Sets current auto range.

Sets external shunt current value.

Sets RMS/MEAN/DC mode for voltage measurement.
Sets RMS/MEAN/DC mode for current measurement.
Sets peak hold ON or OFF.

Sets the peak hold function.

Sets source for which frequency measurement is
to be performed.

Sets line filter ON or OFF.

Sets cut-off frequency.

Sets crest factor 3 or 6.

Sets the NULL function.

Sets sample rate.

Holds display and output data.

Trigger E or ST or <GET> Trigger
Display DA m (Display A function) Selects function to be displayed on display A.
DB m (Display B function) Selects function to be displayed on display B.
DC m (Display C function) Selects function to be displayed on display C.
DD m (Display D function) Selects function to be displayed on display D.
EA m (Element display A) Selects element to be displayed on display A.
EB m (Element display B) Selects element to be displayed on display B.
EC m (Element display C) Selects element to be displayed on display C.
ED m (Element display D) Selects element to be displayed on display D.
Phase angle display DG m (DeGree) Sets phase angle display format.
Scaling SC m (SCaling) Sets scaling function ON or OFF.
KV ml1,m2 (K*Voltage) Sets scaling constant.
KA ml1,m2 (K*Ampere) Sets scaling constant.
KWml,m2 (K*Wattage) Sets scaling constant.
Averaging AG m (AveraGing) Sets averaging function ON or OFF.
AT m (Averaging Type) Selects exponential averaging or moving averaging.
AC m (Averaging Coefficient) Sets attenuation constant or averaging number.
MATH MT m (MaThematics) Sets computing equation.
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 m1/m2/m3/m4/m5/m6,m7/m8/m9/m10/m11/m12
(Integrate real Time) Sets integration start time and stop time.
IL m (Integrate poLarity) Sets integration polarity.
Other DT m1,m2,m3 (DaTe) Sets date.
TI m1,m2,m3 (TIme) Sets time.

Set-up information

SL m (panel Setting Load)
SS m (panel Setting Save)
RC (Reset Command)

Recall set-up information.
Store set-up information.
Initializes set-up information.

Communications

CM m (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 measured data.

Sets type of output format.

Selects output data delimiter.

Sets status byte interrupt cause mask.

Note

« 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 14-12.
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Appendix 1.1 List of Communications Commands

Optional Commands

Command

Action

Harmonic analysis

HA m (Harmonics Analize)
HO m (Harmonics Order)

PS m (P11 Source)

AF m (Anti-aliasing Filter)
DH m (Display for Harmonics)
DF m (Distortion Formula)
HW m (Harmonics Window width)
OR m (harmonics ORder)

OH m1,m2

(Output Harmonic function)
OHD m

(Output Harmonics Default)

Sets harmonic analysis ON or OFF.

Sets maximum order.

Sets PLL source.

Sets anti-aliasing filter ON or OFF.

Sets display format for harmonic analysis.
Sets distortion equation

Sets the window width for harmonic analysis.
Sets order of harmonic to be displayed.

Sets output items for harmonic analysis.

Sets output items to default settings for
harmonic analysis.

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 sYnchronous mode) Sets print synchronous method.
PI 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 START/STOP time.
PF m1,m2 (Print Function) Sets print items for normal measurement.
PFD m (Print Function Default) Sets print 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.
PK m1,m2 (Print flicKer) Sets print items for flicker measurement.
PKD (Print flicKer Default) Sets print items to default settings for flicker measurement.
PP (Print Panel setting) Prints out set-up information.
/DA OA m1,m2,m3 (Output Analog) Sets D/A output items for normal measurement.
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.
Flicker FK m (FlicKer) Sets flicker measurement ON or OFF.

FS (Flicker Start)

FP (Flicker stoP)

FN (Flicker iNitial)

FDA m (Flicker Display A function)
FEA m (Flicker Element display A)
FNO m (Flicker period NO.)

UNO m (UN setting mOde)

UNL m (UN setting voLtage)

DCO m (DC judging On/off)

DCL m (DC judging Limit)

DXO m (DmaX judging On/off)
DXL m (Dmax judging Limit)
DTO m (DT judging On/off)

DTL m1,m2 (DT judging Limit)

PSO m (PSt judging On/off)
PSL m (PSt judging Limit)
PLO m (PLt judging On/off)
PLL m (PLt judging Limit)
PLN m (PLt N value)

FI m1,m2 (Flicker pst Interval)

FM m (Flicker Measuring count)

DNL m (DmiN judging Limit)

FE m (Flicker Element)

OJ m (Output Judging data)

CPF (output CPF data)

OK m1,m2 (Output flicKer function)
OKD m (Output flicKer Default)

Starts measurement of voltage fluctuation.

Stops measurement of voltage fluctuation.

Resets measurement of voltage fluctuation.
Function to be displayed during flicker measurement
Element to be displayed during flicker measurement
Sets the flicker observation period no. for flicker measurement.
Sets the acquisition method for nominal voltage Un.
Sets the existing value for nominal voltage Un.

Sets judgment ON or OFF for relative steady-state voltage change dc.
Sets the judging limit for relative steady-state voltage change dc.
Sets judgment ON or OFF for maximum relative voltage change dmax.
Sets the judging limit for maximum relative voltage change dmax.
Sets judgment ON or OFF for the period d (t) 200 ms during which
voltage exceeds the threshold level within one voltage change.
Sets the judging limit for the period d (t) 200 ms during
which voltage exceeds the threshold level within one
voltage change.

Sets judgment ON or OFF for short-term flicker value Pst.
Sets the judging limit for short-term flicker value Pst.
Sets judgment ON or OFF for long-term flicker value Plt.
Sets the judging limit for long-term flicker value Plt.
Sets N value for long-term flicker value Plt.

Sets the time required for each measurement of
short-term flicker value Pst.

Sets the number of times measurement of short-term
flicker value Pst is to be performed.

Sets the steady-state range dimin.

Sets the element for which flicker measurement is to be performed.
Requests output of flicker judgment result data.
Requests output of CPF (cumulative probability function) data.
Sets communication output items for flicker measurement.
Sets communication output items to default settings
for flicker measurement.
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Appendix 1.2 Commands

AA/AA? Sets auto or manual range mode for the current
ranges/queries the current setting.
Syntax AAm1,m2 <terminator>
"m1" indicates input element.
ml= 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 mode is auto or manual.
m2=0 :Manual range
1 :Auto range
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.

« It is not possible to set auto range if the external shunt
range has been selected. If such an attempt is made,
execution error 14 will occur.

+ Auto range is turned OFF during flicker measurement
mode. If an attempt is made to turn auto range ON
during flicker measurement mode, error 20 will occur.

* "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 » This command is not valid unless printing is in 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

Description » For the attenuation constant for harmonic analysis,
refer to Section 7.5, "Using Averaging Functions".

AF/AF? 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 is ON or OFF.

m= 0 :0FF
1:0ON
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.
 Averaging is set to OFF during flicker measurement. If
an attempt is made to set averaging to ON, error 20 will
occur.

AH/AH? Sets D/A output items for harmonic analysis/

queries 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 channel. 1 =ml =< 14
"m2" indicates the output item no.
m2=0 :No output (None)

1 :Total rms value of 1st up to n"th harmonic of
voltage, analysis value of each harmonic
from Ist up to n"th

2 :Total rms value of Ist up to n“th harmonic of
current, analysis value of each harmonic
from Ist up to n'th

3 :Total rms value of 1st up to n"th harmonic of
active power, analysis value of each
harmonic from Ist up to n"th

4 :Reactive power (var)

5 :Apparent power (VA)

6 :Power factor (PF)

7 :PLL source frequency (Sync)

11 :Phase angle (deg) between fundamentals

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 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)

"m3" indicates element.

m3=1 : Element 1

2 : Element 2 (possible with the 3-phase 4-wire
model only)

3 : Element 3

4:2(V, A, W, var, VA, PF only)

"m4" indicates the order. 0 =m4 <50
m4=0 :When total rms value of Ist to n"th of
voltage, current or active power or an item
except the order is selected
:When analysis value of each harmonic from
Ist 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" is the upper limit of the harmonic order.
Query AHmM1? <terminator>
Response example
AH1,1,1,1
Description « If 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. Even if m2 is set to a
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.
* "ml1" of AHm1? indicates the D/A output channel.

I-n*

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 :Manual setting (SEL)
Query AHD? <terminator>
Response example

AHD1
Description « Executing the AH command when the setting mode is not
manual will activate manual setting mode (AHD3).
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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.

AT/AT?

AV/AV? Sets auto or manual range mode/queries the current setting.
Syntax AVm1,m2 <terminator>
"m1" indicates input element.
ml1=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 mode is auto or manual.
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.

o 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.

+ Auto range is turned OFF during flicker measurement
mode. If an attempt is made to turn auto range ON
during flicker measurement mode, error 20 will occur.

* "ml" of AVm1? indicates the input element selected.
If "0" is set for m1, error 12 will occur.

CF/CFE? Sets the crest factor/queries the current setting.
Syntax CFm <terminator>
"m" indicates the crest factor.
m= 1 :Crest factor 3
6 :Crest factor 6
Query CF? <terminator>
Response example
CF3
Description « It is not possible change the crest factor while
integration is in progress: execution error 13 will occur.
» Executing this command in flicker measurement mode
during measurement of voltage fluctuation or display
of judgment result will cause execution error 20.

CM/CM? Selects command/output format group/queries
the current setting.
Syntax CMn <terminator>
"m" indicates command/output format group used.
m= 0:2531 command/output format group
(collective setting of scaling constants)
1 :2531 command/output format group (element-
by-element setting of scaling constants)
2 :2533E command/output format group
3 :WT2030 command/output format group
Query CM? <terminator>
Response example
CM3
Description « For the command/output format which differs from
that used for this instrument in case CM0, CM1 or
CM2 is selected, refer to Appendix 1.5 and 1.6.

Requests communications output of CPF (cumulative probability
function) data obtained during the previous observation period.
Syntax CPF m <terminator>
"m" indicates element.
m= 1 :Element 1
2 :Element 2 (possible only for the 3-phase 4-
wire model)
3 :Element 3

CPF

Description « This command can be executed only during
measurement of voltage fluctuation or display of
judgment result. Otherwise, execution error 20 will
occur (since there is no data to be output).

» CPF data will be output in binary format, irrespective
of whether the TO command is set for binary or ASCII.
For a detailed description, refer to Appendix 1.4 "Data
Output Format".

DA/DA? Sets the function for display A/queries 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)
Query DA? <terminator>
Response example
DA1
Description «  Since the order of harmonic is displayed on display A during
harmonic analysis, the displayed content will remain
unchanged even if a function is selected. This setting becomes
effective when normal measurement mode is activated.
 In the flicker measurement mode, the FDA command is used
to set the display function, since only the flicker measurement
related content is displayed. Use of the DA command to set the
display function is not allowed; error 20 will occur.

DB/DB? Sets the function for display B/queries 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)
* During harmonic analysis
m= 1 : Analysis value (V) or content (V%) of each
harmonic of voltage
2 : Analysis value (A) or content (A%) of each
harmonic of current
3 : Analysis value (W) or content (W%) of each
harmonic of active power
Query DB? <terminator>
Response example
DB2
Description « It is determined by the display format for harmonic analysis
(selected by DH command) whether analysis value or
content of each harmonic of voltage/current/power is
displayed during harmonic analysis.
e This command cannot be used in the flicker
measurement mode; error 20 will occur.

DC/DC? Sets the function for display C/queries the current setting.

Syntax DCm <terminator>
"m" indicates one of the following functions.
* During normal measurement
m= 1 :Voltage (V)
2 :Current (A)
:Power (W)
:Reactive power (var)
:Apparent power (VA)
6 :Power factor (PF)
11 :Phase angle (deg)
12 :Voltage peak (V peak)
* 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
1

AW

:Power factor (PF)

:Phase angle (deg) between fundamentals

22 :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)
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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)

* "n" is the upper limit of the harmonic order.
Query DC? <terminator>
Response example
DC3
Description « This command cannot be used in the flicker
measurement mode; error 20 will occur.

DCL/DCL? Sets the limit for relative steady-state voltage change
dc/queries the current setting.
Syntax DCL m <terminator>
"m" indicates the limit (%).
1.00 =m =< 99.99
Query DCL? <terminator>
Response example
DCL3.00
Description « Executing this command during measurement of
voltage fluctuation or display of judgment result will
cause execution error 20.

DCO/DCO? Sets whether or not relative steady-state voltage change
dc be used as judgment item/queries the current setting.
Syntax DCO m <terminator>
"m" indicates whether or not relative steady-state
voltage change dc is used as judgment item.
m= 0 :Not used as judgment item.
1 :Used as judgment item.
Query DCO? <terminator>
Response example
DCO1
Description « Executing this command during measurement of
voltage fluctuation or display of judgment result will
cause execution error 20.

DD/DD? Sets the function for display D/queries 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)
8 :Input current frequency (AHz)
9 :Watt-hour (Wh)
10 :Ampere-hour (Ah)
13 :Current peak (A peak)
14 : Efficiency and computed result (MATH)
24 : Positive watt-hour (Wh+)
25 :Negative watt-hour (Wh—)
26 :Positive ampere-hour (Ah+)
27 :Negative ampere-hour (Ah—)
* During harmonic analysis
m= 1 : Total rms value of Ist to n“th harmonic of
voltage (V)
2 :Total rms value of Ist 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)
* "n" is the upper limit of the harmonic order.
Query DD? <terminator>
Response example
DD3
Description »  If watt-hour/ampere-hour (Wh, Wh+, Wh-, Ah, Ah+,
Ah-) is selected during normal measurement, the
integration polarity will also change (IL command)
accordingly.
e This command cannot be used in the flicker
measurement mode; error 20 will occur.

DF/DF? Sets equation for harmonic distortion (THD) for

harmonic analysis/queries the current setting.
Syntax DFm <terminator>
"m" indicates the equation for harmonic distortion (THD).
m= 0 :IEC
1 :CSA
Query DF? <terminator>
Response example
DFO0
Description »  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 relative harmonic content is chosen, "------ " will be
displayed on display B if "1" (fundamental) has been
selected for the harmonic order for display A.
» Measured value (harmonic) is always displayed on display C.

DL/DL? Sets the terminator for communication output
data/queries the current setting.
Syntax DLm <terminator>

"m" indicates terminator.

GP-IB RS-232-C
m= 0 :CRLF EOI CRLF
1:LF LF
2 :EOI CR

Query DL? <terminator>
Response example
DLO
Description » If measured data to be output via communication is in
binary format (TO1), EOI will be used as terminator, but
the settings made by the DL command remain unchanged.

DNL/DNL? Sets the steady-state range/queries the current setting.
Syntax DNL m <terminator>
"m" indicates the steady-state range (%).
0.10=m =<9.99
Query DNL? <terminator>
Response example
DNL1.00
Description « Executing this command during measurement of
voltage fluctuation or display of judgment result will
cause execution error 20.

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.
l=m2=<12
"m3" indicates day, and must be set within the
following range.
1<m3 <30o0r31 or28or29
Query DT? <terminator>
Response example
DT1996/4/1
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DTL/DTL? Sets the judgment criteria for the period d (t) 200 ms during which
relative voltage change exceeds the threshold level during a
voltage change as well as sets the threshold level/queries the
current setting.

Syntax DTL m1,m2 <terminator>
"m1" indicates the judgment criteria (ms) for the total
period d (t) (200 ms) during which relative voltage change
exceeds the threshold level during a voltage change.
1 =ml = 99999
"m2" indicates the threshold level (%).
1.00 = m2 < 99.99
Query DTL? <terminator>
Response example
DTL200,300
Description « Executing this command during measurement of
voltage fluctuation or display of judgment result will
cause execution error 20.

DTO/DTO? Sets whether or not the period d (t) 200 ms during which
relative voltage change exceeds the threshold level during a
voltage change be used as judgment item/queries the current
setting.

Syntax DTO m <terminator>
"m" indicates whether or not the period is used as
judgment item.
m= 0 :Not used as judgment item.
1 :Used as judgment item.
Query DTO? <terminator>
Response example
DTO1
Description « Executing this command during measurement of
voltage fluctuation or display of judgment result will
cause execution error 20.

DXL/DXL? Sets the limit for the maximum relative voltage
change dmax/queries the current setting.
Syntax DXL m <terminator>
"m" indicates the limit (%).
1.00 = m < 99.99
Query DXL? <terminator>
Response example
DXL4.00
Description « Executing this command during measurement of
voltage fluctuation or display of judgment result will
cause execution error 20.

DXO/DXO? Sets whether or not the maximum relative voltage change
dmax be used as judgment item/queries the current setting.
Syntax DXO m <terminator>
"m" indicates whether or not the maximum relative
voltage change is used as judgment item.
m= 0 :Not used as judgment item.
1 :Used as judgment item.
Query DXO? <terminator>
Response example
DXO1
Description « Executing this command during measurement of
voltage fluctuation or display of judgment result will
cause execution error 20.

EA/EA? Sets the element for display A/queries the current setting.
Syntax EAm <terminator>
"m" indicates element.
m= 1 :Element 1
2 :Element 2 (possible only for the 3-phase
4-wire model)
3 :Element 3
4:Z
Query EA? <terminator>
Response example
EA1
Description « If elapsed time of integration (INTEG-TIME) is
displayed on display A, the setting of any element is
not allowed; execution error 15 will occur.
« Since the analysis order is displayed on display A
during harmonic analysis, the displayed content will
remain unchanged even if the element is changed. The

change of element will become effective when normal
measurement mode is activated.

« In the flicker measurement mode, the FEA command is used
to set the display element, since only the flicker measurement
related content is displayed. Using the EA command to set
the display function is not allowed; error 20 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
43
Query EB? <terminator>
Response example
EB1
Description « This command cannot be used in the flicker
measurement mode; error 20 will occur.

EC/EC? Sets the element for display C/queries 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=
Query EC? <terminator>
Response example
EC1
Description « This command cannot be used in the flicker
measurement mode; error 20 will occur.

ED/ED? Sets the element for display Diqueries 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
4.3
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
allowed; execution error 15 will occur.
e This command cannot be used in the flicker
measurement mode; error 20 will occur.

E.ST. <interface message GET>
Generates a trigger.
Syntax E <terminator>
ST <terminator>
<interface message GET>
Description » This command is valid only during sample hold mode.

FC/FC? 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 :5.500 kHz
Query FC? <terminator>
Response example
FCo
Description « It is not possible set the cut-off frequency during
integration: execution error 13 will occur.
« It is not possible change the cut-off frequency during
harmonic analysis: execution error 16 will occur.
+ Executing this command in flicker measurement mode
during measurement of voltage fluctuation or display of
judgment result will cause execution error 20.

FD Feeds print paper.
Syntax FDm <terminator>
m" indicates number of lines to be feed, and must be
within the following range. 1=m=<20
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Response example
FD1
Description +  'When paper feed is carried out by pressing the FEED key,
one line is fed each time the key is pressed.

FDA/FDA? Sets the function to be displayed during flicker
measurement mode/queries the current setting.
Syntax FDA m <terminator>
"m" indicates the function.
m= 1 :Nominal voltage (Un)
2 :Relative steady-state voltage change (dc)
3 :Maximum relative voltage change (dmax)
4 :Period d (t) 200 ms during which voltage
change is above the threshold level
5 :Short-term flicker value (Pst)
6 :Long-term flicker value (Plt)
7 :Total judgment result (Total)
Query FDA? <terminator>
Response example
FDA1

FE/FE? Sets the element for which flicker measurement
is to be performed/queries the current setting.
Syntax FE m <terminator>
"m" indicates whether measurement for each element
is ON or OFF.
m= 1 :Element 1 is ON
2 :Element 2 is ON
:Elements 1 and 2 are ON
:Element 3 is ON
:Elements 1 and 3 are ON
:Elements 2 and 3 are ON
:Elements 1, 2 and 3 are ON
Query FE? <terminator>
Response example
FE1
Description » Executing this command during measurement of voltage
fluctuation or display of judgment result will cause
execution error 20.
« If measurement is set to ON for an invalid element, the
setting will be ignored.
For instance, if "FE7" is set for the 3-phase 3-wire
model, element 2 will be ignored, thus "FES" will be
responded when a query (FE?) is made.

(o) NV, IR OS]

~

FEA/FEA? Sets the element to be displayed during flicker
measurement mode/queries the current setting.
Syntax FEA m <terminator>
"m" indicates element.
m= 1 :Element 1
2 :Element 2 (possible only for the 3-phase 4-
wire model)
3 :Element 3
Query FEA? <terminator>
Response example
FEA1

FI/FI? Sets the time required for each measurement of short-
term flicker value Pst/queries the current setting.
Syntax FI m1,m2 <terminator>
"m1" indicates time (minute).
O=sml=<15
"m2" indicates time (second). (Seconds can be set only
in even values.)
0=m2=58
Query FI? <terminator>
Response example
FI10,0
Description + The time must be set between 30 seconds and 15
minutes. If the time is not set within this range,
parameter error 12 will occur.
» If an odd value is set for seconds, "-1" will be deducted
from the set value to make it an even value.
For instance, if an attempt to set 31 seconds is made, it
will be replaced by a setting of 30 seconds.
» Executing this command during measurement of
voltage fluctuation or display of judgment result will

FL/FL?

cause execution error 20.

FK/FK? Sets whether the measurement mode be switched to flicker

measurement mode (measurement of flicker nominal
voltage) or returned to normal measurement mode/queries
the current setting.
Syntax FK m <teminator>
"m" indicates flicker measurement mode or normal
measurement mode.
m= 0 :Normal measurement mode
1 :flicker measurement mode
Query FK? <terminator>
Response example
FK1
Description « It is not possible to switch to flicker measurement
mode while integration is in progress or integration is
being interrupted; error 13 will occur.

« It is not possible to switch to flicker measurement
mode during harmonic analysis; error 16 will occur.

« It is not possible to return to normal measurement mode
during measurement of voltage fluctuation (START/STOP
indicator LED is lit) or display of judgment result (START/
STOP indicator LED is not lit); error 26 will occur. To return
to normal measurement mode, execute the FN command to
activate measurement of nominal voltage (START/STOP
indicator LED will blink), then set FKO.

Determines whether or not line filter is used/
queries the current setting.
Syntax FLm <terminator>
"m" indicates whether filter is ON or OFF.
m= 0 :ON
1 :OFF
Query FL? <terminator>
Response example
FLO
Description «  Filter cannot be switched ON or OFF while integration
is in progress; error 13 will occur.
« Filter cannot be switched ON or OFF while harmonic
analysis is in progress; error 16 will occur.
» Executing this command during measurement of voltage
fluctuation or display of judgment result will cause
execution error 20.

FM/FM? Sets the number of times measurement of short-term flicker

value Pst is to be performed/queries the current setting.
Syntax FM m <terminator>
"m" indicates the number of times measurement of
short-term flicker value Pst is to be performed.
l=m=99
Query FM? <terminator>
Response example
FM12
Description « Executing this command during measurement of voltage
fluctuation or display of judgment result will cause
execution error 20.

FN Resets the judgment result data and measures

nominal voltage in flicker measurement mode.
Syntax FN <terminator>
Description « Executing this command when the measurement mode is
not flicker measurement mode will cause execution error 25.
» Executing this command during measurement of
voltage fluctuation will cause execution error 25.

FNO/FNO? Sets the flicker observation period no. for flicker

measurement/queries the current setting.
Syntax FNO m <terminator>
"m" indicates the flicker observation period no.
Query FNO? <terminator>
Response example
FNO1

FP Stops measurement of voltage fluctuation and displays

the judgment result in flicker measurement mode.
Syntax FP <terminator>
Description « Executing this command when the measurement mode is
not flicker measurement mode will cause execution error 24.
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« Executing this command during display of judgment result or
measurement of nominal voltage will cause execution error 24.

FS Registers the current nominal voltage and starts measurement
of voltage fluctuation in flicker measurement mode.
Syntax FS <terminator>
Description «  If UNOL is set (to use. the existing value as the rated voltage),
the existing value will be registered as the nominal voltage
+ Executing this command when the measurement mode is not
flicker measurement mode will cause execution error 22.
« Executing this command during measurement of voltage fluctuation
or display of judgment result will cause execution error 22.

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>
Response example
HO
Description «  If measured data to be output via communication is in binary
format (TO1), no header will be added, but the settings made
by the H command remain unchanged.

H/H?

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 :Normal measurement mode
1 :Harmonic analysis mode
Query HA? <terminator>
Response example
HA1
Description « It is not possible to activate the harmonic analysis
mode while integration is in progress or integration is
being interrupted; execution error 13 will occur.
+ Itis not possible to switch to harmonic analysis mode during
flicker measurement mode; execution error 20 will occur.

HD/HD? Determines whether or not output data should be
updated/queries the current setting.
Syntax HDm <terminator>
"m" indicates whether measured data (display and output) is
not updated or updated at every display update interval.
m= 0 :Updates the data at each sampling rate.
1 :Hold
Query HD? <terminator>
Response example
HDO

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 smaller than that displayed on
display A (set by the OR command for harmonic analysis),
the same order as the maximum order will be displayed.

HW/HW? Sets the window width for harmonic analysis/
queries the current setting.
Syntax HW m <terminator>
"m" indicates the analysis window width (the number of
periods when the fundamental frequency is 40 to 70 Hz).
m= 0:16
1:8

4
2
11

EENNUSE )

Query HW? <terminator>
Response example
HWO

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 :Real time counting standard integration mode
3 :Real time counting continuous integration mode
Query IC? <terminator>
Response example
ICO
Description + Changing of the integration mode is not allowed while
integration is in 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
times after the current time. Executing the IS command after
both the start time and stop time have been set will place the
instrument in standby state.
« If continuous integration mode is selected, make sure
that the timer preset time is set to a value larger than "0".
« If timer integration is to be carried out in normal integration
mode, set the timer preset time to any desired value.

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 Ah is displayed)

1 : + (Wh+ or Ah+ is displayed)

2 : - (Wh- or Ah- is displayed)
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 Flicker end
4 : Syntax error
8 : OVER
Query IM? <terminator>
Response example
IM15
Description « If 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
(=142+4+8).

1P Stops integration.
Syntax IP <terminator>
Description « If an attempt is made to stop integration when integration has
already 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 is in progress, execution error 45 will occur.

IS______ sStarts integration.
Syntax IS <terminator>
Description «  If an attempt is made to start integration when integration is
already in progress, execution error 42 will occur.

« If a voltage or current peak overflow, or overrange takes
place when an attempt is made to start integration, execution
error 46 will occur, and integration will not be started.

« It is not possible to use the integration function during
harmonic analysis mode. If an attempt is made to start, stop
or reset integration, execution error 16 will occur.

« Itis not possible to use the integration function during flicker
measurement mode. If an attempt is made to start, stop or
reset integration, execution error 20 will occur.
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IT/IT? Sets the integration start time and stop time/
queries the current settings.
Syntax ITm1/m2/m3/m4/m5/m6,m7/m8/m9/m10/m11/
m12 <terminator>
"ml" indicates start year
1996 = m1 = 2095
"m2" indicates start month
l=m2<12
"m3" indicates start day
1 =m3 <30 or 31 or 28 or 29
"m4" indicates start hour
0=m4=<23
"mS5" indicates start minute
0=m5=59
"m6" indicates start second
0=mb6 =59
"m7" indicates stop year
1996 = m7 = 2095
"m8" indicates stop month
l=m8=12
"m9" indicates stop day
1 =m9 <30 or 31 or 28 or 29
"m10" indicates stop hour
0=ml10=23
"m11" indicates stop minute
0=mll =59
"m12" indicates stop second
0=ml2=<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 a comma (,).

KF/KF? Sets the peak hold function/queries the current setting.
Syntax KF m <terminator>
"m" indicates function.
m= 0 :Peak value (Vpk, Apk) only
1:V,A, W, VA, var, Vpk, Apk
Query KF? <terminator>
Response example
KFO

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 + The peak hold function is effective only during normal
measurement.

« The peak hold function s set to OFF during integration. If an attempt
is made to set the peak hold function to ON, error 13 will occur.

» The peak hold function is set to OFF during harmonic
analysis. If an attempt is made to set the peak hold function
to ON, error 16 will occur.

» The peak hold function is set to OFF during flicker
measurement mode. If an attempt is made to set the
peak hold function to ON, error 20 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.
Syntax KV m1,m2 <terminator>
KA m1,m2 <terminator>
KW m1,m2 <terminator>
"ml" indicates 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 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 « If KV0?, KA0? or KWO0? is set for query, parameter
error 12 will occur.

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 : Element 1
2 : Element 2 (possible only for the 3-phase 4-wire model)
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 is in progress; execution error 13 will occur.

» RMS is always selected as measurement mode during harmonic
analysis. If an attempt is made to change the measurement mode to
amode other than RMS, error 16 will occur.

« RMS is always selected as measurement mode during flicker
measurement mode. If an attempt is made to change the
measurement mode to a mode other than RMS, error 20 will occur.

* "ml" of MAm1? indicates the input element selected.
If "0" is set for m1, error 12 will occur.

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
2 :Crest factor of voltage input waveform
applied to input element 2 (possible only for
the 3-phase 4-wire model)
3 :Crest factor of voltage input waveform
applied to input element 3
4 :Crest factor of current input waveform
applied to input element 1
5 :Crest factor of current input waveform
applied to input element 2 (possible only for
the 3-phase 4-wire model)
6 :Crest factor of current input waveform
applied to input element 3
7 :Display A + Display B
8 :Display A — Display B
9 :Display A x Display B
10 :Display A / Display B
11 :Display A/(Display B)>
12 :(Display A)?*/Display B
Query MT? <terminator>
Response example

MTO

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 model)
3 : Element 3
"m2" indicates measurement mode.
m2=0 : RMS
1 : MEAN
2 :DC
Query MVm1? <terminator>
Response example
MV1,0
Description « Changing of the measurement mode is not allowed
while integration is in progress; error 13 will occur.

* RMS is always selected as measurement mode during
harmonic analysis. If an attempt is made to change it,
error 16 will occur.

e "ml" of MVm1? indicates the input element selected.
If "0" is set, error 12 will occur.
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NL/NL? Sets the NULL function for DC measurement.
Syntax NL m <terminator>

"m" indicates whether the NULL function is ON or OFF.
m= 0 :0FF
1 :0ON

Query NL? <terminator>
Response example
NLO

Description

The NULL function is effective only during normal
measurement.

If the voltage/current measurement mode is not DC for all
the elements, it is not possible to turn the NULL function
ON. If such an attempt is made, error 15 will occur.

If the voltage/current auto range is ON for any of the
elements, it is not possible to turn the NULL function
ON. If such an attempt is made, error 15 will occur.
The NULL function is set to OFF during integration. If
an attempt is made to set the NULL function to ON,
error 13 will occur.

The NULL function is set to OFF during harmonic
analysis. If an attempt is made to set the NULL
function to ON, error 16 will occur.

The NULL function is set to OFF during flicker
measurement mode. If an attempt is made to set the
NULL function to ON, error 20 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.
l=ml=<14
"m2" indicates output item no.
m2=0 :No output (None)
1 :Voltage (V)
2 :Current (A)
3 :Power (W)
4 :Reactive power (var)
5 :Apparent power (VA)
6 :Power factor (PF)
7 :Frequency (Frq)
9 : Watt-hour (Wh)
10 : Ampere-hour (Ah)
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)
24 :Positive watt-hour (Wh+)
25 :Negative watt-hour (Wh-)
26 :Positive ampere-hour (Ah+)
27 :Negative ampere-hour (Ah-)
"m3" indicates element.
m3=1 :Element 1
2 :Element 2 (possible only for the 3-phase 4-
wire model)
3 :Element 3
4 :X (except for Vpk and Apk)

Query OAm1? <terminator>
Response example
OA1,1,1

Description

It is possible to select non output (m2=0), frequency
and (m2=7), efficiency and computed result (m2=14),
and elapsed time of integration (m2=15), whichever
element is selected.

However, it is best to set m3 to 1 if the OA command is
used to select any of those items.

If voltage peak value (Vpk) or current peak value
(Apk) is selected, it is not possible to set = (m3=4). If
such an attempt is made, error 12 will occur.

When "14" (efficiency and computed result) is selected for
"m2", the D/A output will be 0 V if the equation for MATH
selected 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 OADm <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 + Manual setting mode (OAD?3) is validated automatically
when the OA command is executed if "m" has been set to
"1" (default 1) or "2" (default 2).
o 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
used 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.

014 Attempt made to switch to auto range mode
while the external shunt range is selected.

015 Attempted to execute a command
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.

020 Attempt made to execute a command

while flicker measurement is in progress,
that cannot be executed in such a state.

021 Attempted to start flicker measurement
while initialization prior to flicker
measurement is performed (i.e. while
"init" is displayed on display B)

022 Attempted to start flicker measurement
while flicker measurement is already
in progress.

023 There is no flicker output data to be
printed.

024 Attempted to stop flicker measurement

even though flicker measurement was
not in progress.

025 Attempted to switch to measurement
of rated voltage (initial state) while
flicker measurement is in progress.

026 Attempted to return to normal
measurement while measurement of rated
voltage (initial state) is not in progress.

030 File data failure

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 a power 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 already passed.
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051 Measurement data overflow
occurred. "-oL" is displayed

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" is displayed.

057 Frequency was above the measurement
range. "ErrHi," is displayed.

058 Computation overflow occurred.
"--oF--" is displayed.

059 PLL sync error during harmonic

analysis. "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.

Syntax OFm1,m2 <terminator>
"m1" indicates output item no.
ml=1 :Voltage (V)
2 :Current (A)
3 :Power (W)
4 :Reactive power (var)
5 :Apparent power (VA)
6 :Power factor (PF)
7 :Frequency (Frq)
9 :Watt-hour
10 : Ampere-hour (Ah)
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)
24 :Positive watt-hour (Wh+)
25 :Negative watt-hour (Wh-)
26 :Positive ampere-hour (Ah+)
27 :Negative ampere-hour (Ah-)
"m2" indicates whether each element is ON or OFF,
and must be set within the following range.
O0=m2=<15
m2=1 :Element 1 is ON
2 :Element 2 is ON.
4 :Element 3 is ON.
8 :Zis ON. (except for Vpk and Apk)
Query OFm1? <terminator>
Response example
OF1,15
Description » 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, 3 and X are ON.
15 : Elements 1, 2, 3 and X are ON.

 If voltage peak value (Vpk) or current peak value
(ApK) is selected, setting = for output will be ignored.

« Itis possible to select frequency (m2=7), efficiency and computed
result (m2=14) and elapsed time of integration (m2=15),
whichever element is selected. However, if is best to set m2 to 1 if
the OF command is used to select any of those items.

« 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.
Syntax OFDm <terminator>
"m" indicates default no.
m= 0 :All items are OFF. (CLEAR)

1 :Default 1 (DFLT-1)
2 :Default 2 (DFLT-2)
3 :All items are ON. (ALL)

4 :Manual setting (SEL) (Response only when a
query is made)
Query OFD? <terminator>
Response example
OFD1

Description « Manual setting mode (OFD4) is validated automatically
when the OF command is executed if "m" is set to a value
except for "4" (manual setting). Thus, m=4 (manual
setting) is effective only for response to a query, and
setting OFD4 will not cause an error, but has no effect.

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.
Syntax OHm1,m2 <terminator>
"m1" indicates output item no.
m2=0 :No output (None)
ml=1 :Total rms value of 1st up to n"th harmonic
of voltage, analysis value of each harmonic
from 1stup ton*th
2 :Total rms value of 1st up to n*th harmonic of
current, analysis value of each harmonic
from Ist up to n*th
3 :Total rms value of 1st up to n“th harmonic
of active power, analysis value of each
harmonic from 1st up to n“th
4 :Reactive power (var)
5 :Apparent power (VA)
6 :Power factor (PF)
7 :PLL source frequency (Sync)

11 :Phase angle (deg) between f undamentals

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 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)

"m2" indicates whether each element is ON or OFF,
and must be within the following range.
O0=m2=<15
m2=1 :Element 1 is ON.
2 :Element 2 is ON.
4 :Element 3 is ON.
8 :Xis ON. (V, A, W, var, VA, PF only)
*"n" is the upper limit of the harmonic order.
Query OHmM1? <terminator>
Response example
OH1,7
Description « 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.

» It is possible to set PLL source frequency (Sync),
whichever element is selected. However, it is best to
set m2 to 1 if the OH command is used to select any of
those items.

« If an element which is not effective is selected (ON),
such selection will be ignored. For instance, if
"OH1,7" is set for the 3-phase 3-wire model, element 2
will be ignored, thus "OH1,5" will be the response
when a query (OH1?) is made.

OHD/OHD? Initializes communication output items for
harmonic analysis/queries the current settings.
Four sets of default setting are available.
Syntax OHDm <terminator>
"m" indicates default no.
m= 0 :All items are OFF. (CLEAR)

1 :Default 1 (DFLT-1)
2 :Default 2 (DFLT-2)
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3 :All items are ON. (ALL)
4 :Manual setting (SEL) (Response only when
a query is made)
Query OHD? <terminator>
Response example
OHD1
Description « 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) is effective only for response to a query, and
setting OHD4 will not cause an error, but has no effect.

oJ Requests output of judgment result data for

each flicker observation period.

Syntax OJ m <terminator>
"m" indicates the observation period no.

l=m=99

Description «+ The OD command requests output of the latest
measured data for the current observation period,
whilst the OJ command requests output of the
measured data (judgment result data) obtained during
past observation periods.

* This command can be executed only during measurement of
voltage fluctuation or display of judgment result. Otherwise,
execution error 20 will occur (since there is no data to be output).

* The OJ command can be executed only in addressable
mode A. Executing this command in addressable
mode B will cause error 11.

OK/OK? Sets communication output items for flicker measurement/
queries the current setting. To set whether or not the
selected items is output for each element is possible, and the
item for the selected element will be output.

Syntax OK m1,m2 <terminator>
"m1" indicates output item no.
m= 1 :Rated voltage (Un)

2 :Relative steady-state voltage change (dc)

3 :Maximum relative voltage change (dmax)

4 :Period d (t) 200 ms during which voltage
exceeds the threshold level within one
voltage change

5 :Short-term flicker value (Pst)

6 :Long-term flicker value (PIt)

7 :Total judgment result (Total)

8 :Rated voltage frequency

9 :Elapsed time of measurement of voltage
fluctuation

"m2" indicates whether output for each element is ON
or OFF, and must be set within the following range.
m2=1 :Element 1 is ON

:Element 2 is ON

:Elements 1 and 2 are ON

:Element 3 is ON

:Elements 1 and 3 are ON

:Elements 2 and 3 are ON

:Elements 1, 2 and 3 are ON

Query lkm1? <terminator>

Response example

OK1,7
Description « If output is set to ON for an invalid element, the setting
will be ignored.
For instance, if "OK1,7" is set for the 3-phase 3-wire
model, element 2 will be ignored, thus "OK1,5" will be
responded when a query (OK1?) is made.

N O\ R W

OKD/OKD? Sets communication output items to default settings

for flicker measurement/queries the current setting.

Four sets of default setting are available.

Syntax OKD m <terminator>
"m" indicates default no.
m= 0 :All items are OFF. (CLEAR)
1 :Default 1 (DFLT-1)
:Default 2 (DFLT-2)
:All items are ON. (ALL)
:Manual setting (SEL) (Response only when
an inquiry is made)
Query OKD? <terminator>
Response example
OKD1

EESNOSIN S}
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Description + Manual setting mode (OKD4) is validated automatically
when the OK command is executed if "m" is set to a value
except for "4" (manual setting). Thus, m=4 (manual
setting) is effective only for response to a query, and
setting OKD4 will not cause an error, but has no effect.

OR/OR? Sets harmonic order to be displayed on display A/
queries 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>
Response example
OR1
Description « If the selected order exceeds the maximum order set by
HO command or if it exceeds the maximum limit
determined by the fundamental frequency of the input
set by PS command, parameter error 12 will occur.

Requests output of panel set-up information via

communications.

Syntax OS <terminator>

Response example

Line 1: Model name
MODEL253103 <terminator>

Line 2: Voltage range
RVI1,9;AV1,0;RV2,9;AV2,0;RV3,9;AV3,0 <terminator>

Line 3: Current range

RA1,10;AA1,0;SA1,50.000;RA2,10;AA2,0;SA2,50.000;

RA3,10;AA3,0;SA3,50.000 <terminator>

Line 4: Display function
DA1;DB2;DC3;DD3; <terminator>

Line 5: Display element
EA1;EB1;ECI1;EDI <terminator>

Line 6: Measurement condition
WR1;FLO;FCO0;KHO0;KF0;QF0;NLO0;CF3;SCO0;AGO;
HDO;SI0;MTO0; DGO <terminator>

Line 7: Measurement mode
MV1,00MV2,0,MV3,0,MA1,0;MA2,0;MA3,0
<terminator>

Line 8: Scaling constant
KV1,1.0000;KA1,1.0000;KW1,1.0000;KV2,10000;
KA2,10000;KW2,10000;KV3,1.0000;KA3,10000;
KW3,1.0000 <terminator>

Line 9: Averaging setting
ATO0;AC1 <terminator>

Line 10: Integration setting
1C0;TMO,0;IL0O <terminator>

Line 11: Harmonic analysis setting (possible only for the
/HRM model)
DH1;PS1;AF0;DFO;HWO0;HO50;HAO;OR 1<terminator>

Line 12: Printer setting (possible only for the /BS model)
PRO;PYO0;PI10,1,0 <terminator>

Line 13: D/A output setting (possible only for the /DA
model)
RT1,0 <terminator>

Line 14: Flicker measurement setting 1 (possible only for

the /FLK model)
FKO;FE7;FI10,0;FM12;FDA1;FEA1;FNO1
<terminator>

Line 15: Flicker measurement setting 2 (possible only for

the /FLK model)

UNOO;UNL230.00;DCO1;DCL3.00;DX01;DX1.4.00;DTO1;

DTL200,3.00 <terminator>

Line 16: Flicker measurement setting 3 (possible only for

the /FLK model)
PSO1;PSL1.00;PLO1;PLL0.65;PLN12;DNL1.00
<terminator>

Line 17: Command/format group
CM3 <terminator>

Line 18: 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.
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PF/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)
2 :Current (A)

:Power (W)

:Reactive power (var)

:Apparent power (VA)

:Power factor (PF)

:Frequency (Frq)

9 :Watt-hour (Wh)
10 : Ampere-hour (Ah)
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)
24 :Positive watt-hour (Wh+)
25 :Negative watt-hour (Wh-)
26 :Positive ampere-hour (Ah+)
27 :Negative ampere-hour (Ah-)
"m2" indicates whether each element is ON or OFF,
and must be set within the following range.
O0=m2=<15
m2=0 :No output (None)
m2=1 :Element 1 is ON
2 :Element 2 is ON.
4 :Element 3 is ON.
8 : X is ON. (except for Vpk and Apk)

Query PFm1? <terminator>

Response example

PF1,15

Description » 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, 3 and X are ON.
15 :Elements 1, 2, 3 andX are ON.

» It is possible to select frequency (m2=7), efficiency
and computed result (m2=14) and elapsed time of
integration (m2=15), whichever element is selected.
However, it is best to set m2 to 1 if the PF command is
used to select any of those items.

» If voltage peak value (Vpk) or current peak value
(Apk) is selected, setting Z for output will be ignored.

« If an element which is not effective is selected (ON),
such selection will be ignored. For instance, if
"PF1,15" is set for the 3-phase 3-wire model, element 2
will be ignored, thus "PF1,13" will be the response
when a query (PF1?) is made.

NN W

PFD/PFD? 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 items are OFF. (CLEAR)
1 :Default 1 (DFLT-1)

:Default 2 (DFLT-2)

:All items are 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 is executed if
m" is set to a value except for "4" (manual 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.

AW

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 PHmM1,m2 <terminator>
"m1" indicates print output item no.
ml=1 :Analysis voltage value and relative harmonic
content are printed in numeric. (V)

2 :Analysis current value and relative harmonic
content are printed in numeric. (A)

3 :Analysis active power value and relative
harmonic content are printed 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 voltage of each harmonic from
2nd to n"th in relation to current of the 1st are
printed in numeric. (deg)

5 :Analysis voltage value is printed in graph. (GV)

: Analysis current value is 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 voltage is
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)
"m2" indicates whether each element is ON or OFF,
and must be within the following range.
O0=sm2=<7
m?2= 1 :Element 1 is ON.

2 :Element 2 is ON.

4 :Element 3 is 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 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.

« If an element which is not effective is selected (ON),
such selection will be ignored. 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.

=)}

PHD/PHD? 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 items are OFF. (CLEAR)
1 :Default 1 (DFLT-1)
:Default 2 (DFLT-2)
:All items are ON. (ALL)
:Manual setting (SEL) (Response only when
a query is made)
Query PHD? <terminator>
Response example
PHD1
Description « Manual setting mode (PHDA4) 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) is effective only for response to a query,
and setting PHD4 will not cause an error, but has no
effect.

S W
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PI/PI? Sets print interval in auto print mode/quetries the
current setting.
Syntax PIm1,m2,m3 <terminator>
m1" indicates hour
0=ml <99
"m2" indicates minute
0=m2=<59
m3" indicates second
0=m3 =59
Query PI? <terminator>
Response example
PI0,1,0
Description « The minimum settable print interval is 10 seconds. If
the interval is set below 10 seconds, parameter error 12
will occur.

"

PK/PK? Sets printer output items for flicker measurement/
queries the current setting. To set whether or not the
selected items is output for each element is possible,
and the item for the selected element will be output.

Syntax PK m1,m2 <terminator>
"m1" indicates printer output item no.
ml=1 :Cumulative probability function graph (CPF)
2 :Flicker meter judgment result table
"m2" indicates whether printer output for each element is
ON or OFF, and must be set within the following range.
m2=1 :Element 1 is ON
2 :Element 2 is ON

:Elements 1 and 2 are ON

:Element 3 is ON

:Elements 1 and 3 are ON

:Elements 2 and 3 are ON

7 :Elements 1, 2 and 3 are ON

Query Pkm1? <terminator>

Response example

PK1,7
Description « If printer output is set to ON for an invalid element, the
setting will be ignored.
For instance, if "PK1,7" is set for the 3-phase 3-wire
model, element 2 will be ignored, thus "PK1,5" will be
responded when a query (PK1?) is made.

(o)W, N OS]

PKD/PKD? Sets printer output items to default settings for
flicker measurement/queries the current setting.
Four sets of default setting are available.
Syntax PKD m <terminator>
"m" indicates default no.
m= 0 :All items are OFF. (CLEAR)
1 :Default 1 (DFLT-1)
:Default 2 (DFLT-2)
:All items are ON. (ALL)
:Manual setting (SEL) (Response only when
an inquiry is made)
Query PKD? <terminator>
Response example
PKD1
Description « Manual setting mode (PKD4) is validated
automatically when the PK command is executed if
m" is set to a value except for "4" (manual setting).
Thus, m=4 (manual setting) is effective only for
response to a query, and setting PKD4 will not cause an
error, but has no effect.

PLL/PLL? Sets the limit for long-term flicker value PIt/
queries the current setting.
Syntax PLL m <terminator>
"m" indicates the limit.
0.10=m = 99.99
Query PLL? <terminator>
Response example
PLLO.65
Description « Executing this command during measurement of
voltage fluctuation or display of judgment result will
cause execution error 20.

AW

PO___

PP

PLN/PLN? Sets N value for long-term flicker value PIt (constant

used in PIt equation)/queries the current setting.
Syntax PLN m <terminator>
"m" indicates N value.
1=m=<99
Query PLN? <terminator>
Response example
PLN12
Description « Executing this command during measurement of
voltage fluctuation or display of judgment result will
cause execution error 20.

PLO/PLO? Sets whether or not long-term flicker value Pt be

used as judgment item/queries the current setting.
Syntax PLO m <terminator>
"m" indicates whether or not long-term flicker value is
used as judgment item.
m= 0 :Not used as judgment item.
1 :Used as judgment item.
Query PLO? <terminator>
Response example
PLO1
Description « Executing this command during measurement of
voltage fluctuation or display of judgment result will
cause execution error 20.

Prints out measured data.

Syntax PO <terminator>

Description « This command is valid whether print mode is auto or
manual.

Prints out panel set-up information.
Syntax PP <terminator>

PR/PR? Sets print mode /queries the current setting.
Syntax PRm <terminator>
"m" indicates print mode.
m= 0 :Auto print OFF
1 :Auto print ON
Query PR? <terminator>
Response example
PRO

PS/PS? Sets the input to be used as the fundamental
frequency (PLL source) for PLL synchronization/
queries the current setting.

Syntax PSm <terminator>
"m" indicates the input to be used as the PLL source.
m= 1:V1

1Al

: V2 (possible only for the 3-phase 3-wire model)

: A2 (possible only for the 3-phase 3-wire model)

:V3

tA3

Query PS? <terminator>

Response example

PS1

PSL/PSL? Sets the limit for short-term flicker value Pst/
queries the current setting.
Syntax PSL m <terminator>
"m" indicates the limit.
0.10 =m <99.99
Query PSL? <terminator>
Response example
PSL1.00
Description « Executing this command during measurement of
voltage fluctuation or display of judgment result will
cause execution error 20.

PSO/PSO?Sets whether or not short-term flicker value Pst be
used as judgment item/queries the current setting.
Syntax PSO m <terminator>
m" indicates whether or not short-term flicker value is
used as judgment item.
m= 0 :Not used as judgment item.
1 :Used as judgment item.

[NV I NSV V]
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Query PSO? <terminator>
Response example
PSO1
Description + Executing this command during measurement of
voltage fluctuation or display of judgment result will
cause execution error 20.

PT/PT? Sets the integration start time and stop time/
queries the current settings.
Syntax PT m1/m2/m3/m4/m5/m6,m7/m8/m9/m10/m11/
m12 <terminator>
"ml" indicates start year
1996 = m1 =< 2095
"m2" indicates start month
l=m2=<12
"m3" indicates start day
1 =m3 <30 or 31 or 28 or 29
"m4" indicates start hour
0=m4=<23
"mS5" indicates start minute
0=m5=<59
"m6" indicates start second
0=m6=<59
"m7" indicates stop year
1996 = m7 =< 2095
"m8" indicates stop month
l=m8=<12
"m9" indicates stop day
1 =m9 <30 or 31 or 28 or 29
"m10" indicates stop hour
0=ml0=23
"m11" indicates stop minute
0=mll <59
"m12" indicates stop second
0=ml2 <59
Query PT? <terminator>
Response example
PT1996/4/1/17/35/0, 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 a comma (,).

PY/PY? Sets the 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
2 :Flicker measurement synchronous print method
(possible only for the /FLK model)
Query PY? <terminator>
Response example
PYO
Description + Changing the synchronous print method during auto
print mode (PR1) is not allowed; execution error 15
will occur. To change the synchronous print method,
set auto print to OFF, then change the method.

QF/QF? Sets the frequency filter ON or OFF/queries the
current setting.
Syntax QFm <terminator>
"m" indicates whether the frequency filter is ON or OFF.
m= 0 :OFF
1 :ON
Query QF? <terminator>
Response example
QFO0

RA/RA? Sets current range/queries the current setting.
Syntax RAm1,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

RT/RT?

"

m?2" indicates current range.
m2=5 :1 A range
6 :2 A range
7 :5 A range
8 :10 A range
9 :20 A range
10 :30 A range
15 :50 mV range
16 :100 mV range
17 :200 mV range
Query RAmM1? <terminator>
Response example
RA1,10
Description « Changing of the current range is not allowed while
integration is in progress; execution error 13 will occur.

+ Executing this command in flicker measurement mode
during measurement of voltage fluctuation or display
of judgment result will cause execution error 20.

» Ranges 50mV, 100mV and 200mV are available for
the external shunt. To use these ranges, set the correct
shunt current value using the SA command.

 If an inquiry is made using RAO?, error 12 will occur.

RC Initializes panel set-up information.

Syntax RC <terminator>

Description « It is not possible to initialize the following
communications-related set-up information using this
command.
Communication mode
GP-IB address (if the GP-IB interface is used)
Handshake, format and baud rate (if the RS-232-C is
used)

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 time is 1 (minute). If the time is
set to 0 hour 0 minute, parameter error 12 will occur.

RV/RV? sets voltage range/queries the current setting.
Syntax RVm1,m2 <terminator>
"m1" indicates input element.
ml=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=2 :10 V range
:15 V range
:30 V range
:60 V range
1100 V range
:150 V range
:300 V range
:600 V range
Query RVm1? <terminator>
Response example
RV1,9
Description « Changing of the voltage range is not allowed while
integration is in progress; execution error 13 will occur.
+ Executing this command in flicker measurement mode
during measurement of voltage fluctuation or display
of judgment result will cause execution error 20.
* "ml" entered by RVm1? indicates the input element
selected. If "0" is set, error 12 will occur.
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SA/SA? Sets the external shunt current/queries the
current setting.
Syntax Sam1,m2 <terminator>
m1" indicates element.
ml1=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 shunt current.
0.0200 = m2 =< 1000.0
Query SAm1? <terminator>
Response example
SA1,50.000
Description « If a query is made using SA0?, 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 :0ON

Query SC? <terminator>
Response example

Sco

SI/SI? Sets the sample rate/queries the current setting.
Syntax SIm <terminator>
"m" indicates sample rate.
m= 0:0.250s
1:0.500 s
2:2.000 s
Query SI? <terminator>
Response example
Slo
Description « The sample rate is fixed to 2.0 sec during integration.
If an attempt is made to set the sample rate, error 13
will occur.
» The sample rate is fixed to 2.0 sec during flicker
measurement mode. If an attempt is made to set the
sample rate, error 20 will occur.

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., | =m <4

It is not possible to recall the following communications-

related set-up information using this command.

Communication mode

GP-IB address (if the GP-IB interface is used)

Handshake, format and baud rate (if the RS-232-C is

used)

» This command cannot be executed during integration;
error 13 will occur.

« Itis not possible to load the flicker measurement set-up
information during harmonic analysis. If such an
attempt is made, error 16 will occur.

It is also not possible to load the harmonic analysis set-
up information during flicker measurement. If such an
attempt is made, error 20 will occur.

In either case, first return to normal measurement
mode, then load the set-up information.

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.

l=m=<4

TI/TI? Sets the time on the instrument's internal clock/
queries 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

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
Description « It is not possible to change the integration timer preset
time during integration; execution error 13 will occur.

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 « If 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.

UNL/UNL? Sets the existing value for rated voltage Un/
queries the current setting.
Syntax UNL m <terminator>
"m" indicates the existing value, and must be set within
the following range.
0.01 =m =999.99
Query UNL? <terminator>
Response example
UNL230.00
Description « Executing this command during measurement of
voltage fluctuation or display of judgment result will
cause execution error 20.

UNO/UNO? Sets the acquisition method for rated voltage Un/
queries the current setting.
Syntax UNO m <terminator>
"m" indicates the acquisition method for rated voltage.
m= 0 :Acquires by measurement.
1 :Uses the existing value.
Query UNO? <terminator>
Response example
UNOO
Description « Executing this command during measurement of
voltage fluctuation or display of judgment result will
cause execution error 20.

WR/WR? Sets the wiring system/queries the current setting.
Syntax WRm <terminator>
m= 1 :1P2W
2 :1P3W
3 :303W
4 :304W (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
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Appendix 1.3 Status Byte Format

Dio8 DI07 DI06 DI0O5 DI04 DI0o3 Dl02 Dio1

Integration| gpg | ERROR | Printer | OVER | Syntax |[INtegrationic. .. iation

Flicker Flicker END
BUSY BUSY ERROR END

Integration Flicker BUSY (DIO 8)

This bit is set to "1" when integration is in progress or during measurement of voltage fluctuation.
This bit cannot be disabled by the IM command since it is a status bit. Even if this bit is set to "1",
SRQ will not be affected.

SRQ(DIO 7)

This bit is set to "1" when computation END (DIO 1), integration END (DIO 2), OVER (DIO 4) or
syntax ERROR (DIO 3) occurs. When RQS is set 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 data is in progress. This bit cannot be disabled by the IM

command since it is a status bit. Even if this bit is set to "1", SRQ will not be affected.

OVER(DIO 4)

This bit is set to "1" and the SRQ is set to TRUE when an overrange occurs in the measured data.
However, this is not valid if the bit has been disabled by the IM command. This bit is reset after
a response is made to the serial poll. The nature of OVER can be identified by the OE command.

Syntax ERROR (DIO 3)

This bit is set to "1" when a command 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 serial
poll. However, this is not valid if the bit has been disabled by the IM command.

Integration Flicker END (DIO 2)
This bit is set to "1" when integration has been completed or when each observation period for

short-term flicker value Pst has been completed in flicker measurement mode.

Computation END (DIO 1)
This bit is set to "1" when computation has been completed and the display is updated. The bit is
reset when a response is made to the serial poll. However, this is not valid if the bit has been
disabled by the IM command.
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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 (h1 to h6.)

|h1|h2|h3|h4|h5|h6|

h1 to h4: Data type, element

* When the data type is V_ _to A/B

h1 to h3: Data type
V__ :Voltage
VA_ : Apparent power
HzV : Voltage frequency
Ah_ : Ampere-hour
Wh- : Negative watt-hour
Vpk : Peak voltage
Eff : Efficiency

CV1 : Crest factor of V1
CV2 : Crest factor of V2
CV3 : Crest factor of V3

A__
Var
HzA
DEG
Ah+

Apk

HM_

: Current W_ _ : Power

: Reactive power PF_ : Power factor

: Current frequency Wh_ : Watt-hour

: Phase angle Wh+ : Positive watt-hour

: Positive ampere-hour ~ Ah—  : Negative ampere-hour
: Peak current

: Elapsed time of integration

CAl : Crest factor of Al
CA2 : Crest factor of A2
CA3 : Crest factor of A3

A+B : Value on display A + Value on display B

A-B : Value on display A — Value on display B

A*B : Value on display A x Value on display B
A/B : Value on display A / Value on display B

h4: Element

1 : Element 1 2 : Element 2
_ : No element (for Eff, HM_, CV1 to A/B)
* When the data type is A/B2 or A2/B

h1 to h4: Data type

A/B2 : Display A/(Display B)?
A2/B : (Display A)*/Display B

h5 : Data state

N : Normal I: Overrange

E : No data

3 : Element 3 4:3

O : Computation overflow P : Peak overflow

h6 : Indicates phase lead or lag when the data type is DEG (phase angle).

non

Data Section

(space) is selected if the data type is not DEG.
G:Lag D : Lead

_ : Not detectable

The data section consists of 11 bytes (d1 to d11.)

|d1|d2|d3|d4|d5|d6|d7|d8|d9| d10 | d11 |

dl : Polarity ; _ (space) or - (minus)

d2tod8 : Mantissa, floating-point number of the maximum 6 digits

d9todll :Exponent
If the data type is Eff

d9 ) d10todl1

E-3==>m, E+0, E+3==>k, E+6 ==> M

: _(space)
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- Data state in the case of an overrange ( !, ----- is displayed. )

|h1|h2|h3|h4|||_|_|9|9|9|9|9|9|.|E 3|

+

- Data state in the case of a computation overflow

- - g . .
( DF, ":’Fl’:l-l-,l:l’L-l,JE", El-l-l,_lj, ErrH ¢, 1s displayed. )

+

m[we[ms]wa]o] [ [o]s]e]a]s]s] [e]~]0]

- Data state in the case of no data
“I" of data causing an overrange becomes "E".
- Elapsed time of integration

| H | M|_ | _ | N | _ |d1|d2|d3|d4|d5|d6|d7|d8|d9|
dl tod3 : Elapsed time of integration Hour

d4 DY

d5 tod6 : Elapsed time of integration Minute

d7 R

d8to d9 : 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 8 ’HM_ ,|Wh_al,|\Wh+4/|,| Wh-4 ,‘Ah_4HAh+4HAh-4‘ Terminator ‘

i Hz**: Input to be used for frequency measurement (one of HzV1 to HzA3)
Terminator | gt . Efficiency (Eff ) or computed result (CV1 to A/B )

e v oo v o o] ] ]t
e Jwn o o v T o v | Termnr |
e vl In_l oo vn e va] [ 2 Jcr] ][] Tornatr
e i ] o] vl T e vz e
e s [v__3lJa_3| ol va3[vara | pe_] o] [veka | apka] Terminator |
Line & | Jwh 5] [whes] [ W] an 3| [ ane3]Jaw | Terminator |
tine 7 [v__a] A [va_a][vara | oF_a] [oEGa] Torminater |
] e [
o

Eff

Line 9 ’ Hz** -

Line 10 ’END‘ Terminator ‘ END: Block end line ("END")

Each output block normally consists of 10 lines including the block end line ("END"). However, if
all output items on a line are set to "no output", this line will be omitted, reducing the number of
output lines to 10. For instance, if all output items (V_ _2 to Apk2) are set to "no output”, line 3 will
be omitted.

Furthermore, if any output item on a line is set to "no output", all data following this item on the line
will be shifted forward. For instance, if A_ _3 on line 5 is set to "no output”, V_ _3 will be followed
immediately by the data for W_ _3.

Note

Lines 3 and 4 are not output with the 3-phase 3-wire model.
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Output Format when "DFLT-1" is Selected

Line 1

Line 2

Line 3

Line 4

Line 5

Line 6

Note

v o] Termir
vl ] Tomir
v lJa ] Tomir
[ Ao Tomr
=

’ END‘ Terminator ‘ END: Block end line ("END")

Terminator ‘ Hz**: Input to be used for frequency measurement (one of HzV1 to HzA3)

« Line 2 is not output with the 3-phase 3-wire model.

Output Format when "DFLT-2" is Selected

Line 1

Line 2

Line 3

Line 4

Line 5

Line 6

Line 7

Line 8

Line 9

Line 10

Note

’W_ _1‘ Terminator ‘

b | [wn o [whet|Jwna ]| an 1], atet],[anct | Terminator |
et e
e —
:.Vn;__j,\v:j,r\‘::;,\Wh.4\,\Ah_4\,\Ah+4 Jana] Terminator |

’ Hz**

’ END‘ Terminator ‘ END: Block end line ("END")

Terminator ‘ Hz**: Input to be used for frequency measurement (one of HzV1 to HzA3)

« Lines 3 and 4 are 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 (h1 to h8.)

[t [ vz [ na [ va [ o [ o [ w7 [ |

hl to h3 : Data type
\Y% : Total rms value of 1st to n“th of voltage, analysis value of each harmonic from st to
n“th of voltage
A . Total rms value of 1st to n"th of current, analysis value of each harmonic from 1st to
n“th of current
w : Total rms value of 1st to n“th of active power, analysis value of each harmonic from
Ist to nth 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 : Phase angle 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
h4 : Element
1 : Element 1 2 : Element 2 3 : Element 3
4 : 3 (total rms value of harmonic from 1stto n“thof V_ _, A_ _and W_ _, VA_, Var and PF)
h5 : Data state
N : Normal I: Overrange O : Computation overflow 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 Istton"thof V_ _, A_ _and W_ _, VA_, Var,
PF_, HzV, HzA, DEG, VTH, ATH)
h8 : Indicates phase lead or lag when the data type is DGV or DGA, and order is O1.
“_” (space) is selected if the data type is not DGV or DGA.
G:Lag D : Lead _ : Not detectable
* "n" is the 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 | d11|

dl : Polarity ; _ (space) or - (minus)

d2 to d8 : 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 type is VTH, ATH, VCN, ACN, WCN

d9 :%  dl0todll : _(space) Appendix
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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. Data for orders exceeding the maximum order will not be output.

Line 1 1IN _1N02 ‘ ----------- ‘V__1N##‘ Terminator ‘

Line 2 ’A _1N_ _[,|A__1NO1 |, A_ _1NO2 ,‘ ------------ ‘A__1N##‘ Terminator ‘

Line 3 ’W _1N J',W _1NO1|,| W__1N02 ,‘ ~~~~~~~~~~~~ ‘W__1N##‘ Terminator ‘

v
|
|
,‘ PF_1N_
|
|
|

v tnon

A _twor|

[w__tnor
Line 4 ’VA 1IN_ HVaHN ‘ _ ‘DEG1N J‘VTH1N _H ATH1N_J Terminator ‘
Line 5 ’VCN1N02HVCN1 NO3 ‘, ------------ ‘VCN1N##‘ Terminator ‘
Line 6 ’ACN1N02HACN1N03‘, ~~~~~~~~~~~~ ‘ACN1N##‘ Terminator ‘
Line 7 ’WCN1N02HWCN1N03‘, ------------ ‘WCN1N##‘ Terminator ‘
Line 8 ’DGV1 NO1 HDGV1 NOZ‘ ‘DGV1 NOS‘ ‘ ------------ ‘DGV1 N##‘ Terminator ‘
Line 9 ’DGA1N01‘ ‘DGA1NO2‘ ‘DGA1N03‘ ‘ ----------- ‘DGA1N##‘ Terminator ‘

Line 10 to 18 Data for element 2 (data format is the same as line 1 to 9)

Line 19 to 27 Data for element 3 (data format is the same as line 1 to 9)

Line28 |V__4N_ _‘ ‘ A__4N_ _‘ ‘ W_ _4N_ H VA_4AN__ ‘ ‘ VardN_ _ ‘ ‘ PF_4N_ _‘ Terminator

Line 29 ’ Hz**N_ _ ‘ Terminator ‘ Hz**: PLL source frequency (one of HzV1 to HzA3)

Line 30 ’ END‘ Terminator ‘ END: Block end line ("END")

Each output block normally consists of 30 lines including the block end line ("END"). However, if
all output items on a line are set to "no output", this line will be omitted, reducing the number of
output lines to 30. For instance, if all output items (VA_IN_ _ to ATHIN_ _) are set to "no output”,
line 4 will be omitted. However, lines 1 to 3 and 5 to 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 a line is set to "no output”, all data following this item on the line
will be shifted forward. For instance, if VarIN_ _ on line 4 is set to "no output”, VA_IN_ _ will be
followed immediately by the data for PF_IN_ _

Note

« Lines 10 to 18 are not output with the 3-phase 3-wire model.
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Output Format when "DFLT-1" is Selected
"##" indicates the maximum order. Data for orders exceeding the maximum order will not be output.

Line 1 ’V _1INC ‘ _1No1 ‘ _ 1N02H ---------- ‘V__1N##‘ Terminator ‘
Line 2 1IN ‘, A__1NO1 ‘ _ 1N02H ------------ ‘A__1N##‘ Terminator ‘
Line 3 ’W _1IN_ J', W__1NO1 ‘ 1N02H ------------ ‘W__1N##‘ Terminator ‘

[v__tmor |
Ao |
[w_wor],
Line 4 ’VTH1N ,‘ATH1N ‘ Terminator ‘
[venrnos|
Aotz
wenines]

Line 5 ’VCN1N02‘, VCN1N03 ,‘ ------------ ‘VCN1N##‘ Terminator ‘
Line 6 ’ACN1N02‘, ACN1NO3 ,‘ ------------ ‘ACN1N##‘ Terminator ‘
Line 7 ’WCN1N02‘ WCN1NO3 ‘ ~~~~~~~~~~~~ ‘WCN1N##‘ Terminator ‘

Line 8 to 14 Data for element 2 (data format is the same as lines 1 to 7)

Line 15 to 21 Data for element 3 (data format is the same as lines 1 to 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. Data for orders exceeding the maximum order will not be output.

Line 1 ’DEG1N__1 Terminator ‘

Line 2 ’DGV1N01 ‘ ‘DGV1N02HDGV1NO3H """""" ‘DGV1 N##‘ Terminator ‘

Line 3 ’DGA1 NO1 ‘ ‘ DGA1 NOZH DGA1NO3 ‘ ,‘ """""" ‘ DGAT1 N##‘ Terminator ‘

Line 4to 6 Data for element 2 (data format is the same as lines 1 to 3)

Line 7t0 9 Data for element 3 (data format is the same as lines 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.
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Output Format for Flicker Measurement Data

Data Format
Flicker measurement data consists of 8 bytes of header and 11 bytes of data.

| Header | Data |

Header Section
The header section consists of 8 bytes (h1 to h8).

|h1|h2|h3|h4|h5|h6|h7|h8|

h1 to h3 : Data type
V__ : Voltage (nominal voltage)

HzV : Voltage frequency
HM_ : Elapsed time

dc_ : Relative steady-state voltage change (dc)
dmx : Maximum relative voltage change (dmax)
dt_ : Period during which voltage change exceeds the threshold level during a voltage change
in one fluctuation
Pst  : Short-term flicker value (Pst)
Plt : Long-term flicker value (PIt)
Ttl : Total judgment result (Total)
h4 : Element
1 : Element 1 2 : Element 2 3 : Element 3
hS5 : Data state
N : Normal I : Overrange O : Computation overflow P : Peak overflow
E : No data U : Undefined (dc)

h6 to h7 : Observation period no.
h8 : Judgment result
_ : No judgment F: FAIL P : PASS I : Judgment impossible

Data Section

|d1|d2|d3|d4|d5|d6|d7|d8|d9| d10 | d11 |

dl : Polarity; _ (space) or - (minus)

d2 to d8 : 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 type is dc_ or dmx :

d9 : % d10to d11 : _(space)

+ The data state in the case of overrange, computation overflow and no data is the same as the one
for normal measurement.

» The data format for elapsed time is the same as the one for elapsed time of integration.

+ Data when undefined (dc) ("w m o £ F" is displayed)

[ale] [ma]ulralm] 1] Jo]o]o]o]e]o] [e]-]z]
+ Data for total judgment result (Total)

In the case of PASS
Lrlefofmefw] [ Je][_Jofolefofo].|ofe]+]o]
In the case of FAIL
Lrlefofmefnw] [ Jef-Jofofofofs].Jofe]+]o]
In the case of Judgment impossible

Lrlefofmefw] [ J1]-Jefolefolz].[ofe]«]o]
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Output Format when "SEL" (manual setting) is Selected

e 1 [Vl oevs [ a3 Jormet s [ [pore [ i e | Torminator |

Line 2 ’HM HV ZHHZVZH ‘ ‘ ‘ ‘dt 2‘ ‘ st2 H PIt2 HTHZ ‘ Terminator ‘

Line 3 ’HM HV 3‘,‘HZV3H ‘ ‘ H dt 3‘,‘Pst3 H PIt3 HTtI3 ‘ Terminator ‘
| |

Line 4 ’END Terminator

Note

Line 2 is not output with the 3-phase 3-wire model.

Output Format when "DFLT-1" is Selected

Line 1 ’HM_HV_JHHZWH dc_1Hdmx1H dt_1 Hpsn Hpm HTm ‘ Terminator

Line 2 ’END‘ Terminator ‘

Output Format when "DFLT-2" is Selected

Line 1 ’HM ‘dc 1‘ ‘dmx1 ,‘ dt_1 ‘,‘Psﬁ H PIt1 HTtH ‘ Terminator ‘

Line 3 ’HM ‘ dc_3Hdmx3 ,‘ dt 3 HPSB H PIt3 H TtI3 ‘ Terminator ‘

: |

nez || do 2| [amxe] [ ar2 | potz || Pz || Tuz | Terminator |
: |
| |

Line 4 ’END Terminator

Output Format (Binary) for Latest CPF (Cumulative Probability Function) Data Registered at

Elapse of Short-term Flicker Value Measurement Time
The CPF data is output as a response for the communication command CPFm (m indicates

element).

Data Format
CPF data assignment (4100 bytes = 1025 x Single real data) + EOI

CPF[ O] |CPF[ 1] | -~ " CPF[ 31]
CPF[ 32]|CPF[ 33] |~ " -~ """ " CPF[ 63]
CPF[ 64] | CPF[ 65] | -~~~ -« " CPF[ 95]
CPF[992] | CPF[993] |-~~~ =~ "~ " CPF[1023]|CPF[1024]

For a detailed description of data format, refer to "Output Format for Binary Data" on the next page.

. | SpUBWIWIO) suolediunwwo) | xipuaddy

Appendix

IM 253102-01E App1-25



Appendix 1.4 Data Output Format

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= (1 x 25 x (1+ M)
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 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O

|; ' Exponent . Mantissa J

Sign (polarity) bit

Data state in the case of an overrange or computation overflow

(ol,oF, FFErr dELEF Errla, Er-rH o isdisplayed. )
[9.9E+37] (+) is output.
- Elapsed time of integration ( - - - - - is displayed. )

[9.91E+37] (NAN) is output.
Elapsed time of integration, elapsed time of voltage fluctuation measurement
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 13 12 11 10 9 8 7 6 5 4 3 2 1 O

Hour I 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 14.1, "Selecting the Output Items" is output at one time as

one block data (4 bytes x number of data sets).

 Data of each items is output in the same order as ASCII format.

» No comma is inserted 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 is output as the block end line, is not output. However, "EOI" will become TRUE
when the final data byte is output.

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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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. This function is described below in detail.

Communications Commands

To use 2533E command group with this instrument, setting command CM2 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 a description of how to set the addressable mode, refer to page 14-6.

« The error codes and status byte format are the same as those used with this instrument. For a detailed
description, refer to page App 1-17. 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 :Manual 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 :Manual range
1 :Auto range
Query AV?<terminator>
Response example
AVO
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 EOl 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/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.
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" is set to an illegal
value.
* The same measurement mode is selected for both
voltage and current for all elements.
e Error 12 will occur when a query is made if the
measurement modes set for each element differs from
each other.

OF/OF? 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.
l=ml=<14
"m2" indicates output item no.
m2=0 :No output (None)
1 :Voltage (V)
2 :Current (A)
3 :Power (W)
4 :Reactive power (var)
5 :Apparent power (VA)
6
7
9

:Power factor (PF)
:Frequency (Frq)
:Watt-hour (Wh)
10 : Ampere-hour (Ah)
m= 0 :Manual range
11 :Phase angle (deg)

IM 253102-01E
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Appendix 1.5 For Users Using Communication Commands of Digital Power Meter 2533E

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+)
25 :Negative watt-hour (Wh-)
26 :Positive ampere-hour (Ah+)
27 :Negative ampere-hour (Ah-)
"m3" indicates element.
m3=1 :Element 1
2 :Element 2 (possible only for the 3-phase 4-
wire model)
3 :Element 3
4 :X (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) and
elapsed time of integration (m2=15), whichever
element is selected. However, it is best to set m3 to 1 if
the OF command is used to select any of those items.
» If voltage peak value (Vpk) or current peak value
(Apk) is selected, it is not possible to set = (m3=4). If
such an attempt is made, error 12 will occur.

OL Function: Requests output of setup information.
Output format differs from that of the 2533E.
Syntax OL <terminator>
Response example
The following lines differ from the response example
for OS command given on page App 1-12.

Line 2 : Voltage range
RV9;AV0 <terminator>
Line 3 : Current range
RA10;AA0;SA50.000 <terminator>
Line 7 : Measurement mode
MNO <terminator>
Line 8 : Scaling constant

KV,1.0000;KA,1.0000;KW,1.0000
<terminator>
Description « The data set for element 1 will be output if the range,
auto range ON/OFF state, measurement mode, external
shunt carrent, voltage, current and power set for each
element differ from each other.

0S 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.

RA/RA? Sets current range/queries the current setting.
Syntax RAm <terminator>
"m" indicates current range.
m =5 :1Arange
6 :2A range
7 :5A range
8 :10A range
9 :20A range
10 :30A range
15 :50mV range
16 :100mV range
17 :200mV range
Query RA? <terminator>
Response example
RA9
Description « The same current 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.

RV/RV? Sets voltage range/queries the current setting.

Syntax RVm <terminator>
"m" indicates voltage range.
m2=2 :10V range
3 :15V range
:30V range
:60V range
:100V range
1150V range
:300V range
:600V range
Query RV? <terminator>
Response example
RV9
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.

O 003NN

SA/SA? Sets the external shunt current/queries the
current setting.
Syntax SAm <terminator>
"m2" indicates the external shunt current.
0.0200 = m = 1000.0
Query SA? <terminator>
Response example
SA50.000
Description « The same external shunt current value is selected for all
elements.

WR/WR? Sets the wiring system/queries the current setting.
Syntax WRm <terminator>
"m" indicates wiring system.
m= 0 :303W
1 :3P4W (possible only for the 3-phase 3-wire
model)
2 :1P2W
3 :1DP3W
4 :3V3A (possible only for the 3-phase 3-wire
model)
Query WR? <terminator>
Response example
WR2
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Output Items

To read measured data using 2533E communication program, this instrument's addressable mode B
must be set. Output items do not match those displayed on each display as in 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.1 data , | ch.2 header | ch.2 data , | ch.3 header | ch.3 data

Header Section

h1 | h2 | h3 | h4 [ h5 | h6 | h7 | h8 | h9 | h10 h11 h12

h1 to h2 : Output channel
DA : ch.1 DB :ch.2 DC:ch.3
hl to h4 : Data typ

0 : No output 7 @ HzV (Voltage frequency) 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 (Reactive power) 11 : DEG (Phase angle) 26 : Ah+ (Positive ampere-hour)
5 : VA(Apparent power) 12 : Vpk (Peak voltage) 27 : Ah- (Negative ampere-hour)
6 : PF(Power factor) 13 : Apk (Peak current)
Note

« 1f"15" is set to h3 and h4 when "DB" is set to h1 and h2, "DB4_" is output to h1 through h4. This is done to
conform to 2533E format.

h5 to h6: Output channel

EA : ch.1 EB :ch.2 EC :ch3
h7: Element
1 : Element 1 2 : Element 2 3 : Element 3 4:Z
h8: Data state
N : Normal I : 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+

W__:W Wh_: Wh Apk : Apk Ah- : Ah-

VAR : var Ah_: Ah Wh+ : Wh+ _ _ _ :other
Efficiency(Eff) or MATH(CV1,CV2,CV3,CA1,CA2,CA3,A+B,A-B,A*B,A/B,A/B(meaning A/
B2),A2/(meaning A2/B))

h12: Fixed to ",".

Data Section

dl1 | d2 | d3 | d4 | d5 | d6 | d7 | d8 | d9 | d10 d11 d12

dl : 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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Appendix 1.6 For Users Using Communication Commands of Digital Power Meter 2531

Appendix1.6 For Users Using Communication Commands of Digital
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. This function is described below in detail.

Communications Commands

To use 2531 command group with this instrument, setting command CMO or 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.

OF/OF? sSets communication output items for normal

measurement/queries the current settings. Query OFD? <terminator>
Up to 14 measured data can be selected and Response example
output. OFD1
Syntax OF m1,m2,m3 <terminator> Description « Select mode (OFD?2) is validated automatically
"m1" indicates output channel no., and must be when the OF command is executed if "m" is set to
within the following range. "0" (default for normal measurement) or "1" (default
l=ml=<14 for integration).

"m2" indicates output item no.
m2=0 :No output (None)

1 :Voltage (V) OH/OH? Sets communication output items for harmonic
2 :Current (A) analysis/queries the current settings.
3 :Power (W) Syntax OH m1,m2 <terminator>
4 :Reactive power (var) "m1" indicates output item no.
5 :Apparent power (VA) ml=1 :Analysis voltage value and relative harmonic
6 :Power factor (PF) content are output in numeric. (V)
7 :Frequency (Frq) 2 :Analysis current value and relative harmonic
9 :Watt-hour (Wh) content are output in numeric. (A)

10 : Ampere-hour (Ah) 3 :Analysis active power value and relative

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) phase angle of current of each harmonic from
24 :Positive watt-hour (Wh+) 2nd to n"th in relation to current of the Ist are

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

25 :Negative watt-hour (Wh-) output in numeric. (deg).
26 :Positive ampere-hour (Ah+) 13 :Voltage, current, active power and phase
27 :Negative ampere-hour (Ah-) angle are output in numeric. (AAL)
"m3" indicates element. "m2" indicates input.
m3=1 :Element 1 m2=0 :Elements 1, 2 and 3
2 :Element 2 (possible only for the 3-phase 1 :Element 1
4-wire model) 2 :Element 2 (possible only for the 3-phase
3 :Element 3 4-wire model)
4 :Z (except for Vpk and Apk) 3 :Element 3
Query OFm1? <terminator> * "n" is the upper limit of the harmonic order.
Response example Query OH? <terminator>
OF1,3,2 Response example
Description « It is possible to select no output (m=0), efficiency, OH3,1

MATH, and elapsed time of integration (m2=15),
whichever element is selected. However, it is best to
set m3 to 1 if the OF command is used to select any
of those items.

» If voltage peak value (Vpk) or current peak value
(Apk) is selected, it is not possible to set = (m3=4).
If such an attempt is made, error 12 will occur.

OFD/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 normal measurement
1 : Default for integration
2 : Select mode (possible only for inquiry
command)

App 1-30 IM253102-01E



Appendix 1.6 For Users Using Communication Commands of Digital Power Meter 2531

Output Format for Measured/Computed Data

Data Output Format
The data format is the same as that described in Appendix 1.4 "Data Output Format". Refer to page
App 1-17.

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 | | | | | | | | Terminator |
Line 2 | | | | | | | | Terminator |
Line 3 | | | ch.10 | | ch.11 | | ch.12 | Terminator |
Line 4 | ch.13 | | ch.14 | Terminator |

Line 5 | END | Terminator |

Each output block normally consists of 5 lines including the block end line ("END"). However, if
all output items on a line are set to "no output", this line will be omitted, reducing the number of
output lines to 4. For instance, if all output items (ch.9 to ch.12) are set to "no output”, line 3 will be
omitted.

Furthermore, if any output item on a line is set to "no output”, all data following this item on the line
will be shifted forward. For instance, if ch.2 on line 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 (DFDO0)

- 3-phase 3-wire model

Line1 | Vidata | , | vadata | , | »Vdata | Terminator |
Line 2 | A1 data | s | A3 data | | XA data |Terminator |
Line 3 | W1 data | , | W3 data | ) | XW data |Terminator |
Line 4 | Display C | , | Display D | Terminator |
Line 5 | END | Terminator |
» 3-phase 4-wire mode
Line 1 | V1 data | , | V2 data | , | V3 data | | XV data |Terminator|
Line 2 | A1 data | , | A2 data | , | A3 data | | A data |Terminator|
Line 3 | W1 data | , | W2 data | , | W3 data | | ZW data | Terminator |
Line 4 | Display C | , | Display D | Terminator |
Line 5 | END | Terminator |
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Output Format when Default for Integration is Selected (DFD1)

- 3-phase 3-wire model

Line 1 | W1 data | , | W3 data | , | ZW data | Terminator |
Line 2 | Wh1 data | s |Wh3 data | s | >Wh data | Terminator |
Line 3 | Ah1 data | , | Ah3 data | , | >Ah data | Terminator |
Line 4 |Frequency| , |Elaig;seegﬁtl|‘ri%enof Terminator |
Line 5 | END | Terminator |
« 3-phase 4-wire mode
Line 1 | W1 data | , | W2 data | , | W3 data | , | W data | Terminator |
Line 2 |Wh1 data| s |Wh2 data| , |Wh3 data| s | >Wh data | Terminator |
Line 3 | Ah1 data | , | Ah2 data | , | Ah3 data | , | $Ah data | Terminator |
. Elapsed time of .
Line 4 |Frequency| , | iﬁtegration Terminator |

Line 5 | END | Terminator |
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Output Format for Harmonic Analysis Data
Data Output Format
The data format is the same as that described in Appendix 1.4 "Data Output Format". Refer to page

App 1-18.

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 |
Line 2 ?Ssagsl;‘se;?;lr%fsot; | , | Frequency | Terminator |
Line 3 | A";r'eésg‘r’:l"‘)ﬁi?r | |Content for 2nd harmonic| Terminator |
Line 51 | A"sa()le/'firfa‘:;lgﬁi?r | , |Content for 50th harmonic| Terminator |
Line 52 | END | Terminator |
 Active power
Line 1 Total rfT:n:’ 12‘&323?;'"""“ | s | Power factor | Terminator |
: Analysis value for :
Line 2 fundamental (1st) , Frequency Terminator
Line 3 | A“grli\és'i‘sa:_’;'gr?i?r | |Content for 2nd harmonic| Terminator |
Line 51 | AnsaJchSihsa‘r’ﬁ:gﬁi?r | , |Content for 50th harmonic| Terminator |
Line 52 | END | Terminator |
» Phase angle
. Phase angle between fundamentals :
Line 1| st harmonic) of vltage and current,| ’ Frequency Terminator
: Phase angle between fundamental Phase angle between fundamental :
Line 2 and 2nd harmonic of voltage ’ and 2nd harmonic of current Terminator
; Phase angle between fundamental Phase angle between fundamental ;
Line 3 and 3rd harmonic of voltage ’ and 3rd harmonic of current Terminator
: Phase angle beMeen fundamental Phase angle between fundamental :
Line 50 | ™"nq 50th harmonic of voltage | | - and 50th harmonic of current | 1 €YMinator
Line 51 END Terminator

« Output order when "ALL" is selected
Output items are output in the order of voltage — current — active power — phase angle — END

(terminator).

« Each output data is output in the format specified for each output item.

« The END line is 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.
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Appendix1.7 Sample Programs

Before Programming

Required System

» Computer : IBM PC/AT and compatible system with National Instruments AT-GPIB/TNT
IEEE-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
* 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 14-12 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? = DA1

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".

App1-34
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Sample Programs

B ]
'
*

'* Sample Program (1) for the WT2000 series

*
*
'* Used to set measurement conditions/ranges for normal measurement mode, and read *
'* and display the following data each time measured/computed data is updated. *
' x Voltage (V), current (A), active power (W), voltage frequency (VHz) *

*

*

B e e

REM $INCLUDE: 'gbdecl.bas'

DECLARE SUB gpiberr (msg$)
DECLARE SUB dvmerr (msg$, SPR%)

CLS
PRINT

CALL IBDEV(0, 1, 0, T10s, 1, 0, dvm%)
IF (dvm% < 0) THEN CALL gpiberr("Ibdev Error")

Interface clear

CALL IBCLR(dvm$%)

IF (IBSTA% AND EERR) THEN CALL gpiberr("Ibclr Error")
set communication command group.

WRTS = "CM3"

CALL IBWRT(dvm%, WRTS)

IF (IBSTA% AND EERR) THEN CALL gpiberr("Ibwrt Error")

set measurement condition.

WRT$ = "HD0;SI1;MV0,0;MA0,0;FLO0;SCO0;AG0"

CALL IBWRT(dvm%, WRTS)

IF (IBSTA% AND EERR) THEN CALL gpiberr("Ibwrt Error")

set measurement range.

WRT$ = "RVO,6;RA0,7"

CALL IBWRT(dvm%, WRTS)

IF (IBSTA% AND EERR) THEN CALL gpiberr("Ibwrt Error")

set the function of frequency to measure.

WRT$ = "DD7;ED1"

CALL IBWRT(dvm%, WRTS)

IF (IBSTA% AND EERR) THEN CALL gpiberr("Ibwrt Error")

set communication output item.

WRT$ = "OFD1;TO00;DL0"

CALL IBWRT(dvm%, WRTS)

IF (IBSTA% AND EERR) THEN CALL gpiberr("Ibwrt Error")

wait for setting.
FOR I%$ = 1 TO 10000: NEXT I%

initialize status byte.

WRTS = "IM1"

CALL IBWRT(dvm%, WRTS)

IF (IBSTA% AND EERR) THEN CALL gpiberr("Ibwrt Error")

clear status byte.
CALL IBRSP(dvm%, SPR%)
IF (IBSTA% AND EERR) THEN CALL gpiberr("Ibrsp Error")

FOR I% = 1 TO 10
'wait finished measurement.
SBWAIT: MASK$% = &H4800 ' RQS + TIMO

CALL IBWAIT(dvm%, MASKS%)
IF (IBSTA% AND (EERR OR TIMO)) THEN CALL gpiberr("Ibwait Error")
CALL IBRSP(dvm$%, SPR%)
IF (IBSTA% AND EERR) THEN CALL gpiberr("Ibrsp Error")
IF ((SPR% AND &H41) <> &H41l) GOTO SBWAIT

'send request measurement data.
WRTS = "OD"
CALL IBWRT(dvm%, WRTS$)
IF (IBSTA% AND EERR) THEN CALL gpiberr("Ibwrt Error")

'read measurement data.
RDDAT: RD$ = SPACE$(128)
CALL IBRD(dvm%, RD$)
IF (IBSTA% AND EERR) THEN CALL gpiberr("Ibrd Error")
PRINT LEFTS$(RD$, IBCNT% - 2)
IF LEFT$(RDS$, 3) <> "END" GOTO RDDAT

NEXT I%

' Call the IBONL function to disable the hardware and software.
CALL IBONL(dvm%, 0)

END
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B R R R R R R R R R

'k

'* Sample Program (2) for the WT2000 series

"%

'* Used to carry out integration in standard integration mode, and read

'k Active power (W), watt-hour (Wh, Wh+, Wh-), ampere-hour (Ah, Ah+, Ah-),
T elapsed time of integration (IMTEG-TIME)

'k

*
*
*
*
'* and display the following data each time measured/computed data is updated. *
*
*
*
*

B

REM $INCLUDE: 'gbdecl.bas'

DECLARE SUB gpiberr (msg$)

DECLARE SUB dvmerr (msg$, spr$)

CLS
PRINT

CALL ibdev(0, 1, 0, T1l0s, 1, O,

dvm$)

IF (dvm%® < 0) THEN CALL gpiberr("Ibdev Error")

clear the device.
CALL ibclr(dvm%)
IF (ibsta% AND EERR) THEN CALL

wrt$ = "CM3"
CALL ibwrt(dvm%, wrt$)
IF (ibsta% AND EERR) THEN CALL

set measurement condition.

set communication command group.

gpiberr("Ibclr Error")

gpiberr("Ibwrt Error")

wrt$ = "HDO;MVO,0;MA0,0;FL0;SCO0;AGO0"

CALL ibwrt(dvm%, wrt$)
IF (ibsta% AND EERR) THEN CALL

set measurement range.

wrt$ = "RV0O,6;RA0,7"

CALL ibwrt(dvm%, wrt$)

IF (ibsta% AND EERR) THEN CALL

set Integrate condition.

wrt$ = "ICO0;TM1,0"

CALL ibwrt(dvm%, wrt$)

IF (ibsta% AND EERR) THEN CALL

set communication output item.
wrt$ = "OFD2;0F7,0;TO0;DLO"
CALL ibwrt(dvm%, wrt$)

IF (ibsta% AND EERR) THEN CALL

wait for setting.
FOR i% = 1 TO 10000: NEXT i%

initialize status byte.

wrt$ = "IM3"

CALL ibwrt(dvm%, wrt$)

IF (ibsta% AND EERR) THEN CALL
CALL ibrsp(dvm%, spr%)

IF (ibsta% AND EERR) THEN CALL

start integrate.

wrt$ = "IS"

CALL ibwrt(dvm%, wrt$)

IF (ibsta% AND EERR) THEN CALL
' wait finished measurement.
SBWAIT:
mask% = &H4800
CALL ibwait(dvm%, mask%)

IF (ibsta% AND (EERR OR TIMO))
CALL ibrsp(dvm%, STB%)
IF (ibsta% AND EERR) THEN CALL

gpiberr("Ibwrt Error")

gpiberr("Ibwrt Error")

gpiberr("Ibwrt Error")

gpiberr("Ibwrt Error")

gpiberr("Ibwrt Error")

gpiberr("Ibrsp Error")

gpiberr("Ibwrt Error")

' RQS + TIMO
THEN CALL gpiberr("Ibwait Error")

gpiberr("Ibrsp Error")

IF ((STB% AND &H41) <> &H41) THEN GOTO INTEGEND

send request measurement data.
wrt$ = "OD"

CALL ibwrt(dvm%, wrt$)

IF (ibsta% AND EERR) THEN CALL
' read measurement data.
RDDAT:
rd$ = SPACE$(512)
CALL ibrd(dvm$%, rd$)

IF (ibsta% AND EERR) THEN CALL

PRINT LEFTS$(rd$, ibcnt% - 2)

gpiberr("Ibwrt Error")

gpiberr("Ibrd Error")

IF LEFTS$(rd$, 3) <> "END" GOTO RDDAT

INTEGEND:

IF ((STB% AND &H42) <> &H42) THEN GOTO SBWAIT

' Call the IBONL function to disable the hardware and software.

CALL ibonl(dvm%, 0)

END
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B e e

vk
'k

Tk

'* Used to read and display the following data in harmonic analysis mode.

'k

'* analysis value of fundamental (1lst) of current, analysis value of each harmonic
'* (2nd to 50th), harmonic distortion of current, PLL source (voltage) frequency

'k

B e Y

Sample Program (3) for the WT2000 series

Total rms value of each harmonic from 1lst to 50th of current.

REM $INCLUDE: 'gbdecl.bas'

DECLARE SUB gpiberr (msg$)
DECLARE SUB dvmerr (msg$, spr3)

CLS
PRINT

CALL ibdev(0, 1, 0, T10s, 1, 0, dvm%)
IF (dvm% < 0) THEN CALL gpiberr("Ibdev Error")

clear the device.
CALL ibclr(dvm%)
IF (ibsta% AND EERR) THEN CALL gpiberr("Ibclr Error")

set communication command group.

wrt$ = "CM3"

CALL ibwrt(dvm%, wrt$)

IF (ibsta% AND EERR) THEN CALL gpiberr("Ibwrt Error")

set harmonic measurement condition.

wrt$ = "PS1;AF0;DF0;HO50"

CALL ibwrt(dvm%, wrt$)

IF (ibsta% AND EERR) THEN CALL gpiberr("Ibwrt Error")

harmonic measurement start.

wrt$ = "HA1"

CALL ibwrt(dvm%, wrt$)

IF (ibsta% AND EERR) THEN CALL gpiberr("Ibwrt Error")

set communication output item.

wrt$ = "OHDO;OH2,1;0H17,1;0H7,1;T00;DL0"

CALL ibwrt(dvm%, wrt$)

IF (ibsta% AND EERR) THEN CALL gpiberr("Ibwrt Error")

wait for setting.
FOR I = 1 TO 1000000: NEXT I

harmonic measurement hold and request measurement data.
wrt$ = "HD1"

CALL ibwrt(dvm%, wrts$)

IF (ibsta% AND EERR) THEN CALL gpiberr("Ibwrt Error")

wrt$ = "OD"
CALL ibwrt(dvm%, wrt$)
IF (ibsta% AND EERR) THEN CALL gpiberr("Ibwrt Error")

read measurement data.

RDDAT:

rd$ = SPACE$(1024)
CALL ibrd(dvm%, rd$)
IF (ibsta% AND EERR) THEN CALL gpiberr("Ibrd Error")

PRINT LEFTS$(rd$, ibcnt% - 2)

IF LEFT$(rd$, 3) <> "END" GOTO RDDAT

start harmonic measurement.

wrt$ = "HDO"

CALL ibwrt(dvm%, wrt$)

IF (ibsta% AND EERR) THEN CALL gpiberr("Ibwrt Error")

Call the IBONL function to disable the hardware and software.
CALL ibonl(dvm%, 0)

END

*
*
*
*
*
*
*
*
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B e e X

Tk

'* Sample Program (4) for the WT2000 series

Tk

'* Used to set measurement conditions/ranges for normal measurement mode, and read

'* Binary data: voltage (V), current (A), active power (W), voltage frequency (VHz)

Tk

*
*
*
'* and display the following data each time measured/computed data is updated. *
*
*
*

B ]

REM S$INCLUDE: 'gbdecl.bas'

DECLARE SUB gpiberr (msg$)
DECLARE SUB dvmerr (msg$, SPR%)

CLS
PRINT

DIM DT(13)

CALL IBDEV(0, 1, 0, T10s, 1, 0, dvm%)
IF (dvm% < 0) THEN CALL gpiberr("Ibdev Error")

clear the device.
CALL IBCLR(dvm$%)
IF (IBSTA% AND EERR) THEN CALL gpiberr("Ibclr

set communication command group.

WRT$ = "CM3"

CALL IBWRT(dvm$, WRTS$)

IF (IBSTA% AND EERR) THEN CALL gpiberr("Ibwrt

set measurement condition.

WRTS$ = "HDO;SI1;MVO0,0;MA0,0;FL0O;SCO0;AGO0"

CALL IBWRT(dvm%, WRTS)

IF (IBSTA% AND EERR) THEN CALL gpiberr("Ibwrt

set measurement range.

WRTS$ = "RVO0,6;RA0,7"

CALL IBWRT(dvm%, WRTS)

IF (IBSTA% AND EERR) THEN CALL gpiberr("Ibwrt

set the function of frequency to measure.

WRT$ = "DD7;ED1"

CALL IBWRT(dvm$, WRTS)

IF (IBSTA% AND EERR) THEN CALL gpiberr("Ibwrt

set communication output item.

WRT$ = "OFD1;TO1"

CALL IBWRT(dvm%, WRTS)

IF (IBSTA% AND EERR) THEN CALL gpiberr("Ibwrt

wait for setting.
FOR I% = 1 TO 10000: NEXT I%

initialize status byte.

WRTS = "IM1"

CALL IBWRT(dvm$, WRTS)

IF (IBSTA% AND EERR) THEN CALL gpiberr("Ibwrt

CALL IBRSP(dvm$%, SPR%)

! IF (IBSTA% AND EERR) THEN CALL gpiberr("Ibrsp Error")

FOR I =1 TO 10
'wait finished measurement.
SBWAIT: MASK% = &H4800 ' RQS
CALL IBWAIT(dvm%, MASK$%)

IF (IBSTA% AND (EERR OR TIMO)) THEN CALL gpiberr("Ibwait Error")

CALL IBRSP(dvm$%, STB$%)

IF (IBSTA% AND EERR) THEN CALL gpiberr("Ibrsp Error")

IF ((STB% AND &H41) <> &H41l) THEN GOTO S

'send request measurement data.
WRTS$ = "OD"
CALL IBWRT(dvm%, WRTS)

IF (IBSTA% AND EERR) THEN CALL gpiberr("Ibwrt Error")

'read measurement data.
RD$ = SPACE$(512)
CALL IBRD(dvm%, RDS$)

IF (IBSTA% AND EERR) THEN CALL gpiberr("Ibrd Error")

Error")

Error")

Error")

Error")

Error")

Error")

Error")

+ TIMO

BWAIT
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N =0
FOR J = 1 TO 52 STEP 4
P$ = MID$(RD$, J + 3, 1): SP = CVI(P$ + CHR$(0))
Q$ = MID$(RDS, J + 2, 1): SQ = CVI(Q$ + CHR$(0))
R$ = MID$(RD$, J + 1, 1): SR = CVI(R$ + CHR$(0))
T$ = MID$(RD$, J + 0, 1): SS = CVI(T$ + CHR$(0))
T$ = RIGHT$("0" + HEX$(SS), 2) + RIGHT$("0" + HEX$(SR), 2) + R

IGHTS("0" + HEXS$(SQ), 2) + RIGHTS$("0" + HEX$(SP), 2)
FOR K = 1 TO 8
AS$(K) = MID$(TS$, K, 1)

IF A$(K) = "0" THEN B$(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$S = B$(1) + B$(2) + B$(3) + B$S(4) + B$S(5) + BS$S(6) + B$(7) + BS$(8)

U=0: E=0: F=0

U = VAL(LEFT$(BS, 1))

E$ = MIDS$(BS, 2, 8)
FORL = 0 TO 7
E=E+ (2 ~ L) * VAL(MID$(ES$, (8 - L), 1))
NEXT L
W$ = MIDS$(B$, 10, 23)
FOR M = 1 TO 23
F=F+ (2" (-M)) * VAL(MID$ (WS, M, 1))
NEXT M
F=F+1
DT(N) = ((-1) ~ U) * (2 ~ (E - 127)) * F
IF DT(N) < 1E-12 THEN DT(N) = 0
N=N+1
NEXT J

PRINT "MEASURE DATA"
PRINT "ELEMENT1 : ", DT(0), DT(1l), DT(2)
PRINT "ELEMENT2 : ", DT(3), DT(4), DT(5)
PRINT "ELEMENT3 : ", DT(6), DT(7), DT(8)
'
'

PRINT "SUM : ", DT(9), DT(10), DT(11)
PRINT "FREQUENCY: ", DT(12)
PRINT

NEXT I

' Call the IBONL function to disable the hardware and software.
CALL IBONL(dvm%, 0)

END
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Appendix 2.1 IEEE 488.2-1987 Specifications

IEEE 488.2-1987
Specifications

Appendix 2.1

The GP-IB interface provided with this instrument conforms
to IEEE 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 0 to 30
The instrument does not allow assignment to an address other
than O 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 address is 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)lnput buffer size
1024 bytes

(b)Queries which return multiple response

messages
Refer to Appendix 2.3, "Commands".

(c)Queries which generate response data during
analysis of the syntax
Every query generates a response data when 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 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 given in 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 IEEE 488.2-1987 (refer to page
14-6).

(11)Size of data block of response data
0 to 4900 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.

(14 Maximum 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.

(16)Response to *IDN?
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*SAvV
*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 symbols are referred 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
{}  {}One of the options MODE {RMS |MEAN |DC} MODE RMS
in{} is selected.
| Exclusive OR MODE {RMS |MEAN|DC} MODE RMS
[1 Abbreviated SCALing[ :STATe] {<Boolean>}
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 a response, 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.

()
2/

<Program message unit>

<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 :CONFIGURE:VOLTAGE:RANGE 100V;MODE RMS <PMT>

N

unit unit

<PMT>

PMT is a terminator used to terminate each program message.

The following three types of terminator are available.

NL (New Line) : Same as LF (Line Feed). ASCII code

"0OAH" is used.

~“END : END message defined in IEEE488.1.
(EOI signal)
(The data byte sent with an END
message will be the final item of the
program message.)

: NL with an END message attached
(NL is not included in the program

NL"END

message.)

App2-2
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« Program message unit format

The format of a program message unit is shown below.

- Response message unit format

The format of a program message unit is shown below.

)
2/ J
——| <Program header> }—Tl <Space> <Program data> I f

<Program headers>
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

"o

separated by a "," (comma).

Example : CONFIGURE:AVERAGING:TYPE LINEAR,8<PMT>

| ‘ |
Header Data

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.

I
2/
<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.

"o

Response message units are delimited by a ";

For the response message format, refer to the next section.

Example :SAMPLE:RATE 0.500E+00;HOLD O<RMT>

—

Unit Unit

<RMT>
RMT is the terminator used for every response message. Only

one type of response message is available; NL “END.

<Response header>

I : P 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 data>
Response data is used to define a response. If multiple items

of response data are used, they must be separated by a ",

(comma).

500.0E-03<RMT>

—

Data

Example

:CONFIGURE : VOLTAGE : MODE : ELEMENT1 RMS<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 always responds to the
first query, but it is not always true 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

« If the previous message contained a query, 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 a response
message, even if there is no 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.

IM 253102-01E
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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

a query.

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 IEEE 488.2-1987 are called common
commands. The header format of a common command is
shown below. An asterisk (*) must always be attached to the

beginning of a command.
® 07

An example of a common command
:*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 example of a compound header
:CONFIGURE :VOLTAGE :MODE : ELEMENT1 RMS

Note
+ A mnemonic is a character string made up of alphanumeric
characters.

When Concatenating Commands
« 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
INTEGrate?
INTEGrate:MODE
INTEGrate:RTIMe?
INTEGrate:RTIMe:STARt
INTEGrate:RTIMe:STOP
INTEGrate:TIMer
INTEGrate:POLarity
INTEGrate:STARt
INTEGrate: STOP
INTEGrate: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 also

belong to the same level. Therefore, it is possible to omit the

header if the commands belong to the same group.

Example DISPLAY1:FUNCTION V;ELEMENT 1<PMT>

+ When Concatenating Commands of Different Groups

A colon (:) must be included before the header of a command,

if the command does not belong to the same group as the

preceding command.

Example DISPLAY1:FUNCTION 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 DISPLAY1:FUNCTION V;*CLS:ELEMENT 1<PMT>

+ 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.

Example DISPLAY1:FUNCTION V<PMT>DISPLAY1:ELEMENT 1<PMT>

Upper-level Query

An upper-level query is the highest-level command of a group
to which a question 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 all their lower level settings.
SAMPLE?<PMT>—

:SAMPLE:RATE 0.500E+00;HOLD 0

Example

In reply to an upper-level query, a response can be returned as

a program message to the instrument.

Header Interpretation Rules

The instrument interprets the header received according to the

following rules.

¢ Mnemonics are not case sensitive.
Example "FUNCtion" can be written as
"function" or "Function".

» The lower-case part of a header can be omitted.
"FUNCtion" can be written as "FUNCT"
or "FUNC".

« If the header ends with a question mark, the command is a

Example

query. It is not possible to omit the question mark.
"FUNCtion?" cannot be abbreviated to

anything shorter than "FUNC?".

Example

o Ifthe "x" at the end of a mnemonic is omitted, it is assumed
tobe "1".

Example If "ELEMent<x>" is written as "ELEM",

this represents "ELEMent1".

¢ Any part of a command enclosed by [ ] can be omitted.

[CONFigure]:SCALing[ :STATe] ON can be

written as SCAL ON.

Example

However, a part enclosed by [ ] cannot be omitted if is
located at the end of an upper-level query.
Example "SCALing?" and "SCALing:STATe?"

belong to different query levels.

IM 253102-01E
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Appendix 2.2 Program Format

2.2.4 Response

On receiving a query from the controller, the instrument
returns a response message to the controller. A response

message is sent in one of the following two forms.

» Response consisting of a header and data
If the query can be used as a program message without any
change, a command header is attached to the query, which
is then returned.
Example = INTEGRATE :MODE?<PMT> —
: INTEGRATE : MODE NORMAL<RMT>

» Response consisting of data only
If the query cannot be used as a program message unless
changes are made to it (i.e. it is a query-only command), no
header is attached and only the data is returned. Some
query-only commands can be returned after a header is
attached to them.

Example  STATUS:ERROR?<PMT> — 0,"NO ERROR"<RMT>

- When returning a response without a header
It is possible to remove the header from a response consisting
of a header and data. The "COMMunicate:HEADer"

command is used to do this.

« Abbreviated form

Normally, a response header is returned with the lower-case
part removed. It is also possible to return a response header in
full form, without the lower-case part removed. The
"COMMunicate:VERBose" command is used to do this.
The part enclosed by [ ] is also omitted in the abbreviated

form.

2.2.5 Data

Data
A data section comes after the header. A space must be
included between the header and the data. The data contains

conditions and values. Data is classified as below.

Data Description

<Decimal> Decimal number
(Example  PT ratio setting = CONFigure:SCALing:PT 100)

<Voltage> Physical value
<Time><Frequency>
(Example  Voltage range — CONFigutre:VOLTage:RANGe 150V)

<Register> Register value expressed as either binary,
octal, decimal or hexadecimal
(Example  Extended event register value ~STATus :EESE #HFE)

<Character data> Specified character string(mnemonic).
Can be selected from { }.
(Example ~ Measuring mode — CONFigure:MODE {RMS|MEAN|DC}
<Boolean> Indicates ON/OFF. Set to ON, OFF or value
(Example  Averaging ON — CONFigure:AVERaging[ :STATe] ON)

<Character string data> Arbitrary character string
(Example  Character string expressing time — INTEGrate:TIMer
"100:00")
<Block data> Arbitrary 32 bit data

(Example  Response to measured/computed data —
#40012ABCDEFGHIJKL)

<Decimal>

<Decimal> indicates a value expressed as a decimal number,
as shown in the table below. Decimal values are given in the
NR form specified in ANSI X3. 42-1975.

Symbol Description Example

<NR1> Integer 125 -1 +1000

<NR2>  Fixed point number 125.0 -.90 +001.
<NR3>  Floating point number 125.0E+0 -9E-1 +.1E4

<NRf>  Any of the forms <NRI>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 value is large or small.

* In the case of <NR3>, the "+" after the "E" can be omitted,
but the "—" cannot.

« If a value 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><Multiplier><Unit> 5MV
<NRf><Unit> 5E-3V
<NRf><Multiplier> 5M
<NRf> 5E-3

App2-6

IM 253102-01E



Appendix 2.2 Program Format

<Multipliers

Multipliers which can be used are shown below
Symbol Word Description
EX Exa 1018

PE Peta 1015

T Tera 1012

G Giga 10°

MA Mega 10¢

K Kilo 103

M Milli 10-3

U Micro 10-¢

N Nano 10-°

P Pico 10-12

F Femto 10-15
<Unit>

Units which can be used are shown below. Symbol Word

Description

Symbol Word Description
v Volt Voltage

A Ampere Current

HZ Hertz Frequency
MHZ Megahertz Frequency

S Second Time (second)

» <Multiplier> and <Unit> are not case sensitive.

e "U" is used to indicate "u".

* "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
permissible to use "M" (Milli) for Hertz.

o 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<Hexadecimal value made up of #HOF

the digits 0 to 9 and A to F>
#0<0ctal value made up of the digits 0 to 7> #q777
#B<Binary value made 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
{RMS |MEAN|DC} RMS

« As with a header, the "COMMunicate:VERBose"
command can be used to select whether a response message
is returned in its full form or abbreviated form.

* "COMMunicate:HEADer" does not affect <character data>.

<Boolean>
<Boolean> is data which indicates ON or OFF, and is
expressed in one of the following forms.

Form Example
{ON| OFF | <NRf>} ON OFF 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 it is 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
'ABC' "IEEE488.2-1987"

<Character string data>

« If a character string contains a double quotation mark ("),
the double quotation mark will be replaced by two

"o

concatenated double quotation marks (" "). This rule also
applies to a single 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. As a
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
#40012ABCDEFGHIJKL

#4<4-digit decimal value><Data byte string>

o #4
Indicates that the data is <Block data>.

» <4-digit decimal value>
Indicates the number of bytes of data. (0012 = 12 bytes)

o <Data byte string>
The actual data. (ABCDEFGHIJKL)

» Data is comprised of 32-bit values (0 to 4294967295). This
means that the ASCII code "OAH", which stands for "NL",
can also be a code used for data. Hence, care must be taken

when programming the controller.
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2.2.6 Synchronization with the Controller | - Using the extended event register
Changes in the condition register are reflected in the extended
There are two kinds of command; overlap commands and event register (page App 2-59).

sequential commands. Overlap commands, which are allowed
Example STATus:FILTerl FALL; :STATus:EESE

1;EESR?; *SRE8; [ :CONFigure]:VOLTage
:RANGe[ :ALL]60V<PMT>

(Service request is awaited.)
MEASure:VALue?<PMT>

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 N N oo
STATus:FILTerl FALL"indicates that the transit filter

for correct inquiry for measured data, even if a sequential . . . .
quiry q is set so that bit 0 (FILTer1) is set to "1" when bit O of the

command is used. - I Mmoo man
) ) ) o condition register is changed from "1" to "0".
For instance, if a program message is sent when an inquiry
about measured data is made immediately after the voltage " "
. i STATus:EESE 1"is a command used to reflect the status
range is changed, the "MEASure: VALue?" command will . S

of bit 0 of the extended event register in the status byte.

be executed whether update of the measured data has been N .
STATus:EESR?" is used to clear the extended event

completed or not and no data is displayed ("------ " is displayed
instead), possibly causing "9.91E+37 (Not A Number)"
to be output.

[CONFigure: ]VOLTage:RANGe[ :ALL]
60V; :MEASure:VALue?<PMT>

register.

The "*SRE" command is used to generate a service request
caused solely by the extended event register.
"MEASure:VALue?" will not be executed until a service

request is generated.

In this case, synchronization with the time at which update of

+ Using the COMMunicate:WAIT command

measured data is completed must be accomplished, as shown N , "
The "COMMunicate:WAIT" command halts

on the next page. L . . .
communications until a specific event is generated.

- Using STATus:CONDition? query Example STATus:FILTerl FALL;:STATus:EESR?
A "STATus :CONDition?" query is used to make an i [ :CONFigure]:VOLTage : RANGe
inquiry about the contents of the condition register (page App [:ALL] 60V<PMT>

2-59). It is possible to judge whether update of measured data (Response to STATus : EESR? is decoded.)

is in progress or not by reading bit 0 of the condition register. COMMunicate:WAIT 1;:MEASure

Bit 0 is "1" if update is in progress, and "0" if update is :VALue?<PMT>

stopped therefore making an inquiry is possible.
For a description of "STATus:FILTer FALL" and
"STATus :EESR?", refer to "Using the extended event
register" on this page.

"COMMunicate:WAIT 1" means that communications is
halted until bit O of the extended event register is setto "1".
"MEASure:VALue" will not be executed until bit 0 of the

extended event register is setto" 1".
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2.3 Commands

2.3.1 Command List

Command Function Reference Page
AOUTput Group
:AOUTput? Queries all the current D/A output settings. App 2-14
:AOUTput : HARMonics? Queries all the current D/A output item settings for harmonic analysis mode. App 2-14
:AOUTput : HARMonics : CHANnel<x> Sets D/A output items for the specified channel for harmonic analysis App 2-15
mode /queries the current setting.
:AOUTput :HARMonics : PRESet Sets D/A output items for harmonic analysis mode at once. App 2-15
:AOUTput :NORMal? Queries all the current D/A output item settings for normal measurement mode. App 2-15
:AOUTput : NORMal : CHANnel<x> Sets D/A output items for the specified channel for normal measurement App 2-15
mode/queries the current setting.
:AOUTput :NORMal: IRTime Sets the rated integration time for D/A output of integrated values App 2-15
/queries the current setting.
:AOUTput :NORMal :PRESet Sets D/A output items for normal measurement mode at once. App 2-15
COMMunicate Group
:COMMunicate? Queries all the communications settings. App 2-16
:COMMunicate:HEADer Determines whether a header is to be added or not. App 2-16
:COMMunicate:LOCKout Turns the local lock out function ON or OFF. App 2-16
:COMMunicate:REMote Selects remote mode or local mode. App 2-16
:COMMunicate:STATus? Queries the current network status. App 2-17
:COMMunicate:VERBose Determines whether a response to a query is to be returned in full form App 2-17
or in abbreviated form/queries the current setting.
:COMMunicate:WAIT Waits until one of the specified extended event occurs. App 2-17
:COMMunicate:WAIT? Generates a response when one of the specified extended events occurs. App 2-17
CONFigure Group
:CONFigure? Queries all the measurement condition settings. App 2-20
[ :CONFigure] :AVERaging? Queries all the averaging function settings. App 2-20
[ :CONFigure] :AVERaging[ : STATe] Turns the averaging function ON or OFF/queries the current setting. App 2-20
[ :CONFigure] :AVERaging:TYPE Sets the averaging type/queries the current setting. App 2-20
[ :CONFigure] :CFACtor Sets the crest factor/queries the current setting. App 2-20
[ :CONFigure] :CURRent? Queries all the current measurement settings App 2-20
[ :CONFigure] :CURRent :AUTO? Queries all the auto range settings for the current range. App 2-20
[ :CONFigure] :CURRent :AUTO[ :ALL] Sets current auto range ON or OFF for all the elements at once. App 2-20
[ :CONFigure]:CURRent:AUTO:ELEMent<x> Sets current auto range ON or OFF for the specified element/queries App 2-21
the current setting.
[ :CONFigure] :CURRent:ESCaling? Queries external sensor scaling constant for each element. App 2-21
[ :CONFigure]:CURRent:ESCaling[ :ALL] Sets external sensor scaling constant for all the elements at once. App 2-21
[ :CONFigure] :CURRent:ESCaling:ELEMent<x> >
Sets external sensor scaling constant for the specified element/queries App 2-21 g
the current setting. g
[ :CONFigure] :CURRent : MODE? Queries current measurement mode for each element. App 2-21 o
[ :CONFigure] :CURRent:MODE[ :ALL] Sets current measurement mode for all the elements at once. App 2-21 :
[ :CONFigure]:CURRent :MODE:ELEMent<x> Sets current measurement mode for the specified element/queries App 2-21
the current setting. 9
[ :CONFigure] :CURRent :RANGe? Queries current range for each element. App 2-21 3
[ :CONFigure] :CURRent :RANGe[ :ALL] Sets current range for all the elements at once. App 2-21 c
[ :CONFigure] :CURRent : RANGe : ELEMent<x> g
Sets current range for the specified element/queries the current setting. App 2-21 =
[ :CONFigure] :DEGRee Sets phase angle display method/queries the current setting App 2-22 g
[ :CONFigure]:FILTer? Queries the current line filter setting. App 2-22 ®
[ :CONFigure] :FILTer:CUToff Sets line filter cut-off frequency/queries the current setting. App 2-22 g
[ :CONFigure] :FILTer|[ :STATe] Turns the line filter ON or OFF/queries the current setting. App 2-22 3
[ :CONFigure] :FREQuency? Queries the current frequency setting. App 2-22 5
[ :CONFigure] :FREQuency:FILTer Turns the frequency filter ON or OFF/queries the current setting. App 2-22 g_
[ :CONFigure] :NULL? Queries all the NULL function settings. App 2-22 ‘:’
[ :CONFigure] :NULL[ :DC] Turns the NULL function ON or OFF/queries the current setting. App 2-22
[ :CONFigure] :PHOLd? Queries all the peak hold settings. App 2-22
[ :CONFigure] :PHOLd:FUNCtion Sets the peak hold function/queries the current setting. App 2-22
[ :CONFigure] :PHOLd[ : STATe] Turns the peak hold function ON or OFF/queries the current setting. App 2-22
[ :CONFigure]:SCALing? Queries all the current scaling function settings. App 2-22
[ : CONFigure]:SCALing:{PT|CT|SFACtor}? Queries the current scaling constant (voltage, current, power) for each element. App 2-22
[ :CONFigure]:SCALing: {PT|CT|SFACtor}[:ALL]
Sets scaling constant (voltage, current, power) for all the elements at once. App 2-22
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[ :CONFigure]:SCALing: {PT|CT|SFACtor}:ELEMent<x>
Sets scaling constant (voltage, current, power) for the specified element. App 2-23
[ :CONFigure]:SCALing[ : STATe] Turns the scaling function ON or OFF/queries the current setting. App 2-23
[ :CONFigure]:VOLTage? Queries all the voltage measurement settings. App 2-23
[ :CONFigure]:VOLTage:AUTO? Queries all the auto range settings for the voltage range. App 2-23
[ :CONFigure]:VOLTage:AUTO[ :ALL] Sets voltage auto range ON or OFF for all the elements at once. App 2-23
[ :CONFigure]:VOLTage:AUTO:ELEMent<x> Sets voltage auto range ON or OFF for the specified element/queries App 2-23
the current setting.
[ :CONFigure] :VOLTage : MODE? Queries voltage measurement mode for each element. App 2-23
[ :CONFigure]:VOLTage:MODE[ :ALL] Sets voltage measurement mode for all the elements at once. App 2-23
[ :CONFigure]:VOLTage :MODE : ELEMent<x> Sets voltage measurement mode for the specified element/queries App 2-23
the current setting.
[ :CONFigure] :VOLTage :RANGe? Queries voltage range for each element App 2-23
[ :CONFigure]:VOLTage:RANGe[ :ALL] Sets voltage range for all the elements at once. App 2-23
[ :CONFigure] :VOLTage:RANGe:ELEMent<x> Sets voltage range for the specified element/queries the current setting. App 2-23
[ :CONFigure]:WIRing Sets wiring system/queries the current setting. App 2-24
DISPlay Group
:DISPlay<x>? Queries all the current display settings for the specified display. App 2-24
:DISPlay<x>:ELEMent Sets the element to be displayed/queries the current setting. App 2-24
:DISPlay<x>:FUNCtion Sets the function to be displayed/queries the current setting. App 2-24
FLICker Group
:FLICker? Queries all the flicker measurement settings. App 2-26
:FLICker:COUNt Sets the number of times measurement of short-term flicker value Pst is to be App 2-26
performed/queries the current setting.
:FLICker:DC? Queries all the relative steady-state voltage change (dc) settings. App 2-26
:FLICker:DC:LIMit Sets the limit for relative steady-state voltage change dc/queries the current setting. App 2-27
:FLICker:DC[ :STATe] Sets judgment ON or OFF for relative steady-state voltage change dc/queries the current setting. App 2-27
:FLICker:DISPlay? Queries all the flicker measurement display settings. App 2-27

:FLICker:DISPlay:ELEMent
:FLICker:DISPlay:FUNCtion
:FLICker:DISPlay:PERiod

Sets the element to be displayed during flicker measurement mode/queries the current setting. App 2-27
Sets the function to be displayed during flicker measurement mode/queries the current setting. App 2-27
Sets the flicker observation period no. (display A) for flicker measurement/ App 2-27
queries the current setting.

:FLICker :DMAX?
:FLICker:DMAX:LIMit
:FLICker:DMAX [:STATe]

Queries all the maximum relative voltage change dmax settings. App 2-27
Sets the limit for maximum relative voltage change dmax/queries the current setting. App 2-27
Sets judgment ON or OFF for maximum relative voltage change dmax/queries the current setting. App 2-27

:FLICker:DIMIN? Queries all the steady-state range dmin settings. App 2-27
:FLICker:DIMIN:LIMit Sets the limit for steady-state range dmin/queries the current setting. App 2-27
:FLICker:DT? Queries all the settings regarding the period d (t) 590 ;s during which App 2-27

voltage exceeds the threshold level within one voltage fluctuation.
:FLICker:DT:LIMit Sets the limit for the period d (t) 599 s during which relative voltage change App 2-27

exceeds the threshold level during a voltage fluctuation/queries the current setting.

:FLICker:DT:[:STATe]

:FLICker:ELEMent<x>
:FLICker:INITialize
:FLICker:INTerval
:FLICker:PLT?
:FLICker:PLT:LIMit
:FLICker:PLT:NVALue

:FLICker:PLT[ :STATe]
:FLICker:PST?
:FLICker:PST:LIMit
:FLICker:PST[ :STATe]
:FLICker:STARt
:FLICker[ :STATe]
:FLICker:STOP
:FLICker:UN?
:FLICker:UN:MODE
:FLICker:UN:VALue

Sets judgment ON or OFF for the period d (t) 509 ms during which relative voltage App 2-28
change exceeds the threshold level during a voltage fluctuation/queries the current setting.

Sets the element for which flicker measurement is to be performed/queries the current setting. App 2-28
Initializes measurement of voltage fluctuation. App 2-28
Sets the time required for measurement of short-term flicker value Pst/queries the current setting. App 2-28

Queries all the long-term flicker value Plt settings/queries the current setting. App 2-28
Sets the limit for long-term flicker value Plt/queries the current setting. App 2-28
Sets N value for long-term flicker value PIt (constant used in Plt equation)/ App 2-28

queries the current setting.
Sets judgment ON or OFF for long-term flicker value Plt/queries the current setting. App 2-28

Queries all the short-term flicker value Pst settings/queries the current setting. App 2-28
Sets the limit for short-term flicker value Pst/queries the current setting. App 2-28
Sets judgment ON or OFF for short-term flicker value Pst/queries the current setting. App 2-28
Starts measurement of voltage fluctuation. App 2-28
Turns flicker measurement mode ON or OFF/queries the current setting. App 2-28
Stops measurement of voltage fluctuation. App 2-29
Queries all the nominal voltage Un settings. App 2-29
Sets the acquisition method for nominal voltage Un/queries the current setting. App 2-29
Sets the existing value for nominal voltage Un/queries the current setting. App 2-29

App2-10
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HARMonics Group

:HARMonics? Queries all the harmonic analysis settings. App 2-30

:HARMonics:DISPlay? Queries all the display settings for harmonic analysis. App 2-30

:HARMonics:DISPlay:MODE Sets display mode for harmonic analysis items to be displayed on App 2-30
display B/queries the current setting.

:HARMonics:DISPlay:ORDer Sets harmonic order to be displayed on display A/queries the current setting. App 2-31

:HARMonics:FILTer Turns anti-aliasing filter for harmonic analysis ON or OFF/queries the App 2-31
current setting.

:HARMonics :ORDer Sets the maximum harmonic order for harmonic analysis /queries the current setting. App 2-31

:HARMonics|[ : STATe] Turns harmonic analysis mode ON or OFF/queries the current setting. App 2-31

:HARMonics:SYNChronize Sets the input to be used as the fundamental frequency for PLL App 2-31

:HARMonics:THD Synchronization/queries the current setting. App 2-31

:HARMonics :WINDow Sets the window width for harmonic analysis/queries the current setting. App 2-31

INTEGrate Group

:INTEGrate? Queries all the integration settings. App 2-32

: INTEGrate :MODE Sets integration mode/queries the current setting. App 2-32

:INTEGrate:POLarity Sets polarity of integrated values to be displayed on display D/queries App 2-32
the current setting.

:INTEGrate:RESet Resets integrated values. App 2-32

:INTEGrate:RTIMe? Queries the integration start and stop time for real time counting . App 2-32
integration mode

:INTEGrate:RTIMe:STARt Sets the integration start time for real time counting integration mode App 2-33
/queries the current setting.

:INTEGrate:RTIMe:STOP Sets the integration stop time for real time counting integration mode App 2-33
/queries the current setting.

:INTEGrate:STARt Starts integration. App 2-33

: INTEGrate: STOP Stops integration. App 2-33

:INTEGrate:TIMer Sets integration timer preset time/queries the current setting. App 2-33

MATH Group

:MATH? Queries all the computation settings. App 2-34

:MATH:ARIThmetic Sets equation for four arithmetical operations/queries the current setting. App 2-34

:MATH:CFACtor Sets equation for crest factor/queries the current setting. App 2-34

:MATH:TYPE Sets computation type/queries the current setting. App 2-34

MEASure Group

:MEASure? Queries all the settings for measured/computed data for communication output. App 2-36

:MEASure:FLICker :CPF<x>? Queries the CPF (cumulative probability function) data obtained during the App 2-36
previous flicker observation period.

:MEASure:FLICker :JUDGe<x>? Queries the judgment result data for each flicker observation period. App 2-36

:MEASure:FORMat Sets communication output format for measured/computed data App 2-36
/queries the current setting.

:MEASure:ITEM? Queries all the communication output items settings for measured/computed data. App 2-36

:MEASure:ITEM:FLICker? Queries all the communication output items for flicker measurement. APP 2-37

:MEASure:ITEM:FLICker<flicker measurement function>?
Queries all the communication output settings for the specified flicker measurement function. App 2-37
:MEASure:ITEM:FLICker<flicker measurement function>:[ALL]
Turns communication output for the specified flicker measurement function App 2-37
ON or OFF for all the elements at once.
:MEASure:ITEM:FLICker<flicker measurement function>:ELEMent<x>

Turns communication output for the specified flicker measurement function App 2-37
ON or OFF for the specified element.
:MEASure:ITEM:FLICker:TIME Turns communication output of the elapsed time of voltage fluctuation App 2-37
measurement ON or OFF/queries the current setting.
:MEASure:ITEM:FLICker:PRESet Turns communication output ON or OFF for all the flicker measurement functions at once. App 2-37
:MEASure:ITEM:HARMonics? Queries all the communication output items for harmonic analysis mode. App 2-37
:MEASure:ITEM:HARMonics:<Harmonic analysis function>?
Queries all the communication output settings for the specified harmonic App 2-37

analysis function.
:MEASure:ITEM:HARMonics: {<Harmonic analysis function>}[:ALL]
Turns communication output for the specified harmonic analysis function App 2-38
ON or OFF for all the elements at once.
:MEASure:ITEM:HARMonics:<Harmonic analysis function>:ELEMent<x>
Turns communication output for the specified harmonic analysis function App 2-38 Ap
ON or OFF for the specified element/queries the current setting.

Z SpuBwWWO) suoljediunwwo) g xipuaddy
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:MEASure:ITEM:HARMonics:<Harmonic analysis function>:SIGMa
Turns communication output of w data ON of OFF for the App 2-38
specified harmonic analysis function/queries the current setting.
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:MEASure:ITEM:HARMonics:SYNChronize Turns communication output for PLL source ON or OFF/queries the current setting.
:MEASure:ITEM:HARMonics:PRESet  Turns communication output ON or OFF for all the harmonic analysis functions at once.
:MEASure:ITEM:NORMal? Queries all the communication output items for normal measurement data.
:MEASure:ITEM[ :NORMal] :<Normal measurement function>?
Queries all the communication output items for the specified normal measurement function.
:MEASure:ITEM[ :NORMal] :<Normal measurement function >[:ALL]
Turns communication output ON or OFF for the specified normal measurement
function for all the elements at once.
:MEASure:ITEM[ :NORMal]:<Normal measurement function >:ELEMent<x>
Turns communication output ON or OFF for the specified normal measurement
function for the specified element.
:MEASure:ITEM[ :NORMal]:<Normal measurement function>:SIGMa
Turns communication output of = data ON or OFF for the specified normal
measurement function/queries the current setting.
:MEASure:ITEM[ :NORMal]: {TIME | FREQuency |MATH}
Turns communication output ON or OFF for the normal measurement functions
(elapsed time of integration, frequency, computation)/queries the current setting.
:MEASure:ITEM[ :NORMal] :PRESet Sets communication output items for normal measurement mode to the
preset settings at once.
:MEASure:VALue? Queries the normal measurement data for the items which are set to ON using
MEASure:ITEM commands ("MEASure: ITEM: FLICker?" through
"MEASure:ITEM[ :NORMal ] : PRESet").

PRINt Group

:PRINt? Queries all the current built-in printer settings.

:PRINt :ABORt Stops printing.

:PRINt:AUTO? Queries all the current auto print mode settings.

:PRINt:AUTO: INTerval Sets print interval for auto print mode/queries the current setting.
:PRINt:AUTO:STARt Sets start time for auto print mode/queries the current setting.
:PRINt:AUTO[ : STATe] Turns auto print mode ON or OFF/queries the current setting.

:PRINt :AUTO: STOP Sets stop time for auto print mode/queries the current setting.
:PRINt:AUTO:SYNChronize Sets print synchronization method for auto print mode/queries the current setting.
:PRINt :FEED Feeds print paper.

:PRINt:ITEM? Queries all the printer settings for measured/computed data.
:PRINt:ITEM:FLICker? Queries all the printer output items for flicker measurement.
:PRINt:ITEM:FLICker:CPF? Queries all the CPF graph print data output items.
:PRINt:ITEM:FLICker:CPF[ :ALL] Turns printer output of CPF graph ON or OFF for all the elements at once.

:PRINt:ITEM:FLICker :CPF:ELEMent<x> Turns printer output of CPF graph ON or OFF for the specified elements/

queries the current setting.
:PRINt:ITEM:FLICker:JUDGe? Queries all the printer output items for flicker meter judgment result table.
:PRINt:ITEM:FLICker:JUDGe[ :ALL] Turns printer output of flicker meter judgment result table ON or OFF for all the

elements at once.
:PRINt: ITEM:FLICker:JUDGe:ELEMent<x> Turns printer output of flicker meter judgment result table ON or OFF for the

specified element/queries the current setting.
:PRINt: ITEM:FLICker:PRESet Turns printer output ON or OFF for all the flicker measurement functions at once.
:PRINt:ITEM:HARMonics? Queries all the print output items for harmonic analysis data.
:PRINt:ITEM:HARMonics:<Harmonic analysis function>?

Queries all the printer output settings for the specified harmonic analysis print function.
PRINt:ITEM:HARMonics:<Harmonic analysis function>[:ALL]

Turns printer output for the specified harmonic analysis print function ON

or OFF for all the elements at once.
PRINt:ITEM:HARMonics:<Harmonic analysis function>:ELEMent<x>

Turns printer output for the specified harmonic analysis print function ON

or OFF for the specified element/queries the current setting.
:PRINt: ITEM:HARMonics:PRESet Turns printer output ON or OFF for all the harmonic analysis print functions at once.
:PRINt:ITEM:NORMal? Queries all the printer output items for normal measurement data.
:PRINt: ITEM:NORMal:<Normal measurement function>?

Queries all the printer output settings for the specified normal measurement function.
:PRINt:ITEM:NORMal:<Normal measurement function >[:ALL]

Turns printer output for the specified normal measurement function ON

or OFF for all the elements at once.
:PRINt: ITEM:NORMal:<Normal measurement function>:ELEMent<x>

Turns printer output for the specified normal measurement function ON

or OFF for the specified element/queries the current setting.
:PRINt:ITEM:NORMal:<Normal measurement function>:SIGMa

Turns printer output of specified 2 data ON or OFF for the normal

measurement function/queries the current setting.
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:PRINt:ITEM:NORMal: {TIME | FREQuency | MATH}
Turns printer output ON or OFF for the computed elapsed time of integration, App 2-49
frequency and efficiency/queries the current setting.
:PRINt:ITEM:NORMal:PRESet Turns printer output ON or OFF for all the normal measurement functions at once. App 2-49
:PRINt:PANel Prints panel set-up information. App 2-49
:PRINt:VALue Prints measured/computed data for the items which are set to ON using App 2-49

PRINt:ITEM commands ("PRINt : ITEM?" through ""PRINt : ITEM:NORMal:PRESet").

RECall Group
RECall:PANel Recalls set-up information from the specified file of the internal memory. App 2-50
SAMPle Group
:SAMPLe? Queries all the current sampling settings. App 2-50
:SAMPLe : HOLD Turns hold mode for output data (display, communication data) ON and
ON/queries the current setting. App 2-50
:SAMPLe :RATE Sets sample rate/queries the current setting. App 2-50
STATus Group
:STATus? Queries all the settings relating to the communications status function. App 2-51
:STATus :CONDition? Queries the contents of the condition register. App 2-51
:STATus :EESE Sets the extended event enable register/queries the current setting. App 2-51
:STATus :EESR? Queries the contents of the extended event register and clears the register. App 2-51
:STATus :ERRor? Queries the code and the message (at the beginning of the error queue)
of the error which has occurred. App 2-51
:STATus : FILTer<x> Queries all the settings relating to the specified transit filter/queries the
current settings. App 2-52
:STATus :OQMESsage Selects whether or not to add the message contents to a response to
"STATus : ERRor?" /queries the current setting. App 2-52
:STATus : SPOL1? (Serial Poll) Executes serial poll. App 2-52
STORe Group
:STORe:PANel Stores set-up information in the internal memory. App 2-52
SYSTem Group
:SYSTem? Queries all the system (internal clock) settings. App 2-53
:SYSTem:DATE Sets the date/queries the current setting. App 2-53
:SYSTem: TIME Sets the time/queries the current setting. App 2-53
Common Command Group
*CLS Clears the standard event register, extended event register and error queue. App 2-54
*ESE Sets the value for the standard event enable register/queries the current setting. App 2-54
*ESR? Queries the value of the standard event register and clears it at the same time. App 2-54 >
*IDN? Queries the instrument model. App 2-54 g
*OPC (Not supported by this instrument.) App 2-54 g
*0OPC? ("1" will always be returned since overlap commands are not supported by :_:-
this instrument.) App 2-55 N
*QPT? Queries installed options. App 2-55 o)
*PSC Selects whether or not to clear the registers when power is turned ON/ g
queries the current setting. App 2-55 3
*RST Resets the current settings. App 2-55 §
*SRE Sets the value of the service request enable register/queries the current setting. App 2-55 §
*STB? Queries the value of the status byte register. App 2-55 g
*TRG Carries out the same function as when the TRIG key (SHIFT + HOLD) is pressed. App 2-55 g
*TST? Executes a self-test and queries the test result. App 2-55 @)
*WAT (Not supported by this instrument.) App 2-55 g
3
3
&
N
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2.3.2 AOUTput Group

The commands in the AOUTput group are used to make settings relating to and inquire about D/A output. This allows you 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).
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AOUTput?

Function Queries all the current D/A output settings.

Syntax AOUTput?

Example AQUTPUT? —:AQOUTPUT:NORMAL:CHANNEL1 V,1;CHANNEL2
V,2;CHANNEL3 V,3;CHANNEL4 V,SIGMA;CHANNELS5
A,1;CHANNEL6 A,2;CHANNEL7 A,3;CHANNELS
A,SIGMA;CHANNEL9 W,1;CHANNEL10 W,2;CHANNEL11l
W,3;CHANNEL12 W,SIGMA;CHANNEL13 W,1;CHANNEL14
W,1;IRTIME 1,0;:AOUTPUT:HARMONICS:CHANNEL1
A,1,1;CHANNEL2 A,1,2;CHANNEL3 A,1,3;CHANNEL4
A,1,4;CHANNEL5 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 SYNCHRONIZE

AOUTput:HARMonics?

Function Queries all the current D/A output item settings for harmonic
analysis mode.

Syntax AOUTput:HARMonics?

Example AOUTPUT : HARMONICS? —>:AOUTPUT:HARMONICS:CHANNEL1
A,1,1;CHANNEL2 A,1,2;CHANNEL3 A,1,3;CHANNEL4
A,1,4;CHANNEL5 A,1,5;CHANNEL6 A,1,6;CHANNEL7
A,1,7;CHANNELS 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 SYNCHRONIZE

App2-14
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AOUTput:HARMonics:CHANnel<x>

Function Sets D/A output items for the specified for harmonic analysis
mode /queries the current setting.

Syntax AOUTput:HARMonics:CHANnel<x> {<Harmonic analysis
function>, (<NRf>|ELEMent<1-3>|SIGMa), (<NRf>|ORDer<1-
50>) | OFF}

AOUTput : HARMonics : CHANnel<x>?

<x>1 to 14(output channel)

<Harmonic analysis function>= {V|A|W|VA|VAR|PF|DEG|V
THD | ATHD | VCON | ACON | WCO
N|VDEG | ADEG | SYNChronize}

Example AOUTPUT : HARMONICS:CHANNEL1 A,1,1
AOUTPUT : HARMONICS : CHANNEL2 ATHD, 1
AOUTPUT : HARMONICS : CHANNEL3 OFF
AOUTPUT : HARMONICS : CHANNEL1? —:AOUTPUT:HARMONICS:
CHANNEL1 A,1,1
AOUTPUT : HARMONICS : CHANNEL2? —:AQOUTPUT:HARMONICS:
CHANNEL2 ATHD,1
AOUTPUT : HARMONICS : CHANNEL3? —:AOUTPUT:HARMONICS:
CHANNEL3 OFF

Description The element and order are set as follows according to the
selected harmonic analysis function.

{V|A|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.

{SYNChronize}: The element and order can be omitted,
since they are meaningless.

{V|A|W|VA|VAR|PF}: SIGMa can be set for elements. In
this case, the order can be omitted, since it is meaningless.
However, if the query command is executed, "1" will be
returned as the order for V, A and W (to distinguish from the

total rms value of 1st to 50th).

AOUTput:HARMonics:PRESet

Function Sets D/A output items for harmonic analysis mode to the
specified default setting at once.

Syntax AOUTput:HARMonics:PRESet {DEFault<1-2>}

Example AOUTPUT : HARMONICS : PRESET DEFAULT1

Description For a description of global setting for {DEFault<1-2>},
refer to Section 12.3, "D/A Output".

AOUTput:NORMal?

Function Queries all the current D/A output item settings for normal
measurement mode.

Syntax AOUTput:NORMal?

Example AOUTPUT :NORMAL? —:AOUTPUT:NORMAL:CHANNEL1
V,1;CHANNEL2 V,2;CHANNEL3 V,3;CHANNEL4
V,SIGMA; CHANNEL5 A,1;CHANNEL6 A,2;CHANNEL7
A,3;CHANNEL8 A,SIGMA;CHANNELY9 W,1;CHANNEL10
W,2;CHANNEL11 W, 3;CHANNEL12 W,SIGMA;CHANNEL13
W,1;CHANNEL14 W,1;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.
Syntax AOUTput[:NORMal]:CHANnel<x> {<Normal measurement
function>, (<NRf>|ELEMent<1-3>|SIGMa) | OFF}
AOUTput [ :NORMal] :CHANnel<x>?
<x>1 to 14(output channel)
<Normal measurement function>= {V|A|W|VA|VAR|PF|DEG|VPK
| APK | WH | WHP | WHM | AH | AHP | A
HM|FREQuency |EFFiciency|T
IME}
Example AOUTPUT : NORMAL : CHANNEL1 V, 1
AOUTPUT :NORMAL : CHANNEL2 FREQUENCY
AOUTPUT :NORMAL : CHANNEL3 OFF
AOUTPUT :NORMAL : CHANNEL1? —:AOUTPUT:NORMAL:
CHANNEL1 V,1
AOUTPUT :NORMAL : CHANNEL2? — :AOUTPUT:NORMAL:
CHANNEL2 FREQUENCY
AOUTPUT :NORMAL : CHANNEL3? —:AOUTPUT:NORMAL:
CHANNEL3 OFF
Description The element is set as follows according to the selected normal
measurement function.
{FREQuency |EFFiciency|TIME}: The element can be
omitted, since it is meaningless.

{VPK|APK} : SIGMa cannot be set for elements.

AOUTput[:NORMal]:IRTime

Function Sets the rated integration time for D/A output of integrated
values/queries the current setting.

Syntax AOUTput[:NORMal]:IRTime {<NRf>,<NRf>|<Character
string>}
AOUTput[ :NORMal]:IRTime?
{<NRf>,<NRf>}= 0,1 to 999,59
{<Character string>}="HHH:MM" HHH:Hour
MM:Miniute

Example AOUTPUT : NORMAL : IRTIME 1,0
AOUTPUT :NORMAL:IRTIME "1:00"
AOUTPUT :NORMAL: IRTIME? —:AQUTPUT :NORMAL:IRTIME
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 {DEFault<l1-2>}

Example AOUTPUT : NORMAL : PRESET DEFAULT1

Description For a description of global setting for {DEFault<1-2>},
refer to Section 12.3, "D/A Output".
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2.3.3 COMMunicate Group

The commands in the COMMunicate group are used to make settings relating to and inquire about communications. There is no

front panel key for this function.
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COMMunicate?
Function Queries all the communications settings.
Syntax COMMunicate?
Example COMMUNICATE?
—:COMMUNICATE: HEADER 1;VERBOSE 1

COMMunicate:HEADer

Function Determines whether a header is added(example:
CONFIGURE:VOLTAGE :RANGE:ELEMENT1 150.0E
+00) or not (example:150 . 0E+00) when sending a response
to a query/queries the current setting.

Syntax COMMunicate:HEADer {<Boolean>}
COMMunicate:HEADer?

Example COMMUNICATE : HEADER ON
COMMUNICATE : HEADER?—:COMMUNICATE : HEADER 1

COMMunicate:LOCKout
Function Turns the local lock out function ON or OFF.
Syntax COMMunicate:LOCKout {<Boolean>}
COMMunicate:LOCKout?
Example COMMUNICATE : LOCKOUT ON
COMMUNICATE : LOCKOUT?— : COMMUNICATE : 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 COMMunicate:REMote {<Boolean>}
COMMunicate:REMote?

Example COMMUNICATE :REMOTE ON
COMMUNICATE : REMOTE?—:COMMUNICATE : REMOTE 1

Description This command is available only for the RS-232-C interface.
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COMMunicate:STATus?
Function Queries the current network status.
Syntax COMMunicate:STATus?
Example COMMUNICATE : STATUS ?—: COMMUNICATE : STATUS 0
Description Meaning of each bit of the status is given below.
Bit GP-1B RS-232-C
Parity error

0 Transmission error for

non-recoverable 7210

1 Always set to 0. Framing error
2 Always set to 0. Break character
detection
3 or more Always set to 0. Always set to 0.

A status bit 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:CONFIGURE
VOLTAGE :RANGE:ELEMENT1 150.0E+00) or in
abbreviated form (for example:VOLT : RANG: ELEM
150.0E+00)/queries the current setting.

Syntax COMMunicate:VERBose {<Boolean>}
COMMunicate:VERBose?

Example COMMUNICATE : VERBOSE ON

COMMUNICATE : VERBOSE?— : COMMUNICATE : VERBOSE 1

COMMunicate:WAIT
Function Waits until one of the specified extended event occurs.
Syntax COMMunicate:WAIT <Register>
<Register>= 0 to 65535(For a description of the extended
event register, refer to page App 2-59.)
Example COMMUNICATE :WAIT 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 COMMunicate:WAIT? <Register>
<Register>= 0 to 65535(For adescription of the extended
event register, refer to page App 2-59.)
Example COMMUNICATE :WAIT? 65535—1
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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, and LINE FILTER, SCALING, AVG, PEAK HOLD (SHIFT + RATE), CF3/CF6 (SHIFT + A/V ),
NULL (SHIFT + TRIG) and MISC ("F-FiLt", "HOLd-F" and "dEG" menus) keys on the front panel.
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CONFigure?

Function Queries all the measurement condition settings.
Syntax CONFigure?

Example CONFIGURE? »: CONFIGURE:WIRING P1lW2;
VOLTAGE :RANGE:ELEMENT1 600.0E+00;ELEMENT2
600.0E+00;ELEMENT3 600.0E+00; :CONFIGURE:
VOLTAGE:AUTO:ELEMENT1 0;ELEMENT2 0;ELEMENT3
0;:CONFIGURE: VOLTAGE:MODE:ELEMENT1 RMS;ELEMENT2
RMS; ELEMENT3 RMS;:CONFIGURE:CURRENT:RANGE:ELEMENTL
30.0E+00;ELEMENT2 30.0E+00;ELEMENT3 30.0E+00;
:CONFIGURE:CURRENT:AUTO:ELEMENT1 0;ELEMENT2
0;ELEMENT3 0;:CONFIGURE:CURRENT:MODE:ELEMENT1
RMS;ELEMENT2 RMS;ELEMENT3 RMS;:CONFIGURE:CURRENT:
ESCALING:ELEMENT1 50.000E+00;ELEMENT2 50.000E+00;
ELEMENT3 50.000E+00; : CONFIGURE : FREQUENCY : SOURCE
V,1;FILTER 0;:CONFIGURE:FILTER:STATE 0;CUTOFF
0.500E+03; : CONFIGURE: CAFACTOR 3;PHOLD:STATE
0;FUNCTION PEAK;:CONFIGURE:NULL:DC 0;:CONFIGURE:
SCALING:STATE 0;PT:ELEMENT1 1.0000E+00;ELEMENT2
1.0000E+00; ELEMENT3 1.0000E+00;:CONFIGURE: SCALING:
CT:ELEMENT1 1.0000E+00;ELEMENT2 1.0000E+00;ELEMENT3
1.0000E+00; : CONFIGURE: SCALING:SFACTOR:ELEMENTL
1.0000E+00;ELEMENT2 1.0000E+00;ELEMENT3 1.0000E+00;
:CONFIGURE: AVERAGING:STATE 0;TYPE EXPONENT,S8;:

CONFIGURE:DEGREE 180

[:CONFigure]:AVERaging?

Function Queries all the averaging function settings.

Syntax [CONFigure]:AVERaging?

Example CONFIGURE : AVERAGING? —>:CONFIGURE:AVERAGING:STATE
0; TYPE EXPONENT, 8

[:CONFigure]:AVERaging[:STATe]

Function Turns the averaging function ON or OFF/queries the current
setting.

Syntax [CONFigure]:AVERaging[:STATe] {<Boolean>}
[CONFigure]:AVERaging:STATe?

Example CONF IGURE : AVERAGING: STATE OFF
CONFIGURE :AVERAGING: STATE?— : CONFIGURE : AVERAGING
:STATE 0

[:CONFigure]:AVERaging:TYPE

Function Sets the averaging type/queries the current setting.

Syntax [ CONFigure] :AVERaging:TYPE
{(LINear |EXPonent),<NRf>}
[CONFigure]:AVERaging:TYPE?
{<NRf>}=8,16,32,64,128,256(averaging

factor)

ExmﬂmeCONFIGURE:AVERAGING:TYPE EXPONENT, 8
CONFIGURE:AVERAGING:TYPE?

—:CONFIGURE :AVERAGING:TYPE EXPONENT, 8

[:CONFigure]:CFACtor

Function Sets the crest factor/queries the current setting.

Syntax [CONFigure]:CFACtor {<NRf>}
[CONFigure]:CFACtor?
{<NRf>}=3, 6

Example CONFIGURE : CFACTOR 3
CONFIGURE :CFACTOR?—:CONFIGURE:CFACTOR 3

[:CONFigure]:CURRent?

Function Queries all the current measurement settings.

Syntax [CONFigure]:CURRent?

Example CONFIGURE : CURRENT?—: CONFIGURE : CURRENT : RANGE :
ELEMENT1 30.0E+00;ELEMENT2 30.0E+00;ELEMENT3
30.0E+00; :CONFIGURE:CURRENT:AUTO:ELEMENT1
0;ELEMENT2 0;ELEMENT3 0; :CONFIGURE:CURRENT:MODE:
ELEMENT1 RMS;ELEMENT2 RMS;ELEMENT3 RMS;:

CONFIGURE:CURRENT:ESCALING:ELEMENTI1

50.000E+00; ELEMENT2 50.000E+00;ELEMENT3 50.000E+00

[:CONFigure]:CURRent:AUTO?

Function Queries ON/OFF state of current auto range for each element.

Syntax [CONFigure]:CURRent:AUTO?

Exmnpb CONFIGURE :CURRENT : AUTO?— : CONFIGURE : CURRENT : AUTO:
ELEMENT1 0;ELEMENT2 0;ELEMENT3 0

[:CONFigure]:CURRent:AUTOJ[:ALL]

Function Sets current auto range ON or OFF for all the elements at once.
Syntax [CONFigure]:CURRent:AUTO[ :ALL] {<Boolean>}
Example CONFIGURE : 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 [CONFigure]:CURRent:AUTO:ELEMent<x>
{<Boolean>}
[CONFigure]:CURRent :AUTO: ELEMent<x>?
<x>=1,3(3-phase 3-wire model)

1 to 3(3-phase 4-wire model)

Example CONFIGURE : CURRENT : AUTO : ELEMENT1 OFF
CONFIGURE:CURRENT:AUTO:ELEMENT1?
—:CONFIGURE :CURRENT :AUTO:ELEMENT1 0

[:CONFigure]:CURRent:ESCaling?

Function Queries all the external shunt current values.
Syntax [CONFigure]:CURRent:ESCaling?
Examp|eCONFIGURE tCURRENT:ESCALING?
—:CONFIGURE:CURRENT:ESCALING:ELEMENT1
50.000E+00; ELEMENT2 50.000E+00; ELEMENT3

50.000E+00

[:CONFigure]:CURRent:ESCaling[:ALL]
Function Sets the external shunt current value for all the elements at
once.
Syntax [CONFigure]:CURRent:ESCaling[:ALL]
{<NRf>}
{<NRf>}=0.0200 to 1000.0
Example CONFIGURE : CURRENT : ESCALING:ALL 50.000
Description Scaling constants are rounded as follows.
Below 1.0000 Rounded to four decimal places.
1.0000 to 1000.0 Rounded to five significant digits.

[:CONFigure]:CURRent:ESCaling:ELEMent<x>

Function Sets the external shunt current value for the specified element/
queries the current setting.

Syntax [CONFigure]:CURRent:ESCaling:ELEMent<x> {<NRf>}
[CONFigure] :CURRent:ESCaling:ELEMent<x>?
<x>=1,3(3-phase 3-wire model)

1 to 3(3-phase 4-wire model)
{<NRf>}=0.0200 to 1000.0

Example CONFIGURE : CURRENT : ESCALING:ELEMENT1 50.000
CONFIGURE:CURRENT:ESCALING:ELEMENT1?
—:CONFIGURE:CURRENT:ESCALING: ELEMENT1
50.000E+00

Description Scaling constants are rounded in the same way as

for[ CONFigure] :CURRent:ESCaling[ :ALL].

[:CONFigure]:CURRent:MODE?

Function Queries current measurement mode for each element.

Syntax [CONFigure]:CURRent:MODE?

Example CONFIGURE : CURRENT : MODE ?— : CONF IGURE : CURRENT
:MODE : ELEMENT1 RMS;ELEMENT2 RMS;ELEMENT3 RMS

[:CONFigure]:CURRent:MODE[:ALL]

Function Sets current measurement mode for all the elements at once.
Syntax [CONFigure]:CURRent:MODE[:ALL] {RMS|MEAN|DC}
Example CONFIGURE : CURRENT : MODE : ALL RMS

[:CONFigure]:CURRent:MODE:ELEMent<x>

Function Sets current measurement mode for the specified element/
queries the current setting.

Syntax [CONFigure]:CURRent:MODE:ELEMent<x>
{RMS |MEAN | DC}
[CONFigure]:CURRent : MODE: ELEMent<x>?
<x>=1,3(3-phase 3-wire model)

1 to 3(3-phase 4-wire model)

ExmﬂmeCONFIGURE:CURRENT:MODE:ELEMENTl RMS
CONFIGURE:CURRENT:MODE:ELEMENT1?
—:CONFIGURE : CURRENT :MODE : ELEMENT1 RMS

[:CONFigure]:CURRent:RANGe?

Function Queries current range (external shunt range) for each element.

Syntax [CONFigure]:CURRent :RANGe?

Example CONFIGURE : CURRENT : RANGE?—: CONFIGURE:
CURRENT : RANGE : ELEMENT1 30.0E+00; ELEMENT2
30.0E+00;ELEMENT3 30.0E+00

[:CONFigure]:CURRent:RANGe[:ALL]

Function Sets current range (external shunt range) for all the elements at
once.

Syntax [CONFigure] :CURRent:RANGe[ :ALL]
{<Current>| (EXTernal,<Voltage>)}
<Current>=1A to 30A(1,2,5,10,20,30A)
<Voltage>=50mV to 200mv(50,100,200mV)

Example Setting current range
CONFIGURE :CURRENT :RANGE:ALL 20A
Setting external sensor input range

CONFIGURE : CURRENT :RANGE : ALL. EXTERNAL, 250MV

[:CONFigure]:CURRent:RANGe:ELEMent<x>

Function Sets current range (external shunt range) for the specified
element/queries the current setting.

Syntax [CONFigure]:CURRent:RANGe:ELEMent<x>
{<Current>| (EXTernal,<Voltage>)}

[CONFigure] :CURRent :RANGe : ELEMent<x>?
<x>=1,3(3-phase 3-wire model)

1 to 3(3-phase 4-wire model)
<Current>= 1A to 30A (1,2,5,10,20,30R)
<Voltage>= 50mV to 200mv(50,100,200mV)

Example Setting/inquiring about current range
CONFIGURE :CURRENT :RANGE : ELEMENT1 30A
CONFIGURE:CURRENT:RANGE:ELEMENT1?
—:CONFIGURE:CURRENT:RANGE:ELEMENT1
30.0E+00
Setting/inquiring about external sensor input range
CONFIGURE:CURRENT:RANGE:ELEMENTI1
EXTERNAL, 50MV
CONFIGURE:CURRENT:RANGE:ELEMENT1?
—:CONFIGURE:CURRENT:RANGE:ELEMENTI1
EXTERNAL,50.0E-03
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[:CONFigure]:DEGRee
Function Sets phase angle display method/queries the current setting.
Syntax [CONFigure]:DEGRee {<NRf>}
[CONFigure] :DEGRee?
{<NRf>}=180,360
Example CONFIGURE : DEGREE 180
CONFIGURE :DEGREE?—:CONFIGURE:DEGREE 180

[:CONFigure]:FILTer?

Function Queries the current line filter setting.

Syntax [CONFigure]:FILTer?

Example CONFIGURE:FILTER?—:CONFIGURE:FILTER:STATE
0;CUTOFF 0.500E+03

[:CONFigure]:FILTer:CUToff

Function Sets line filter cut-off frequency/queries the current setting.

Syntax [CONFigure]:FILTer:CUToff {<Frequency>}
[CONFigure]:FILTer:CUToff?
<Frequency>= 500HZ,5.5KHZ

Example CONFIGURE : FILTER: CUTOFF 0.5KHZ
CONFIGURE:FILTER:CUTOFF?—:CONFIGURE:FILTER:
CUTOFF 0.500E+03

[:CONFigure]:FILTer[:STATe]

Function Turns the line filter ON or OFF/queries the current setting.

Syntax [CONFigure]:FILTer[:STATe] {<Boolean>}
[CONFigure]:FILTer:STATe?

Example CONFIGURE : FILTER: STATE OFF
CONFIGURE:FILTER:STATE?—:CONFIGURE:FILTER:
STATE 0

[:CONFigure]:FREQuency?

Function Queries the current frequency setting.

Syntax [CONFigure]:FREQuency?

Example CONFIGURE : FREQUENCY ?—: CONFIGURE : FREQUENCY
:FILTER 0O

[:CONFigure]:FREQuency:FILTer

Function Turns the frequency filter ON or OFF/queries the current
setting.

Syntax [CONFigure]:FREQuency:FILTer {<Boolean>}
[CONFigure]:FREQuency:FILTer?

Example CONFIGURE : FREQUENCY : FILTER OFF
CONFIGURE:FREQUENCY:FILTER?—>:CONFIGURE:
FREQUENCY:FILTER 0

[:CONFigure]:NULL?

Function Queries all the NULL function settings.

Syntax [CONFigure]:NULL?

Example CONFIGURE : NULL?— : CONFIGURE : NULL: DCO

[:CONFigure]:NULL[:DC]

Function Turns the NULL function ON or OFF/queries the current
setting.

Syntax [CONFigure]:NULL[:DC]
[CONFigure]:NULL:DC?

Example CONFIGURE : NULL:DC OFF
CONFIGURE:NULL:DC?—:CONFIGURE:NULL:DC 0

[:CONFigure]:PHOLd?

Function Queries all the peak hold function settings.

Syntax [CONFigure]:PHOLd?

Example CONFIGURE : PHOLD?—:CONFIGURE : PHOLD: STATE
0; FUNCTION PEAK

[:CONFigure]:PHOLd:FUNCtion

Function Sets the peak hold function/queries the current setting.

Syntax [CONFigure]:PHOLd:FUNCtion {PEAK|ALL}
[CONFigure} :PHOLd:FUNCtion?

Example CONFIGURE : PHOLD : FUNCTION PEAK
CONFIGURE:PHOLD:FUNCTION—:CONFIGURE:
PHOLD:FUNCTION PEAK

Description
Description of each function is given below.

PEAK : Peak value (Vpk, Apk only)
ALL :V,A, W, VA, var, Vpk, Apk

[:CONFigure]:PHOLd[:STATe]

Function Turns the peak hold function ON or OFF/queries the current
setting.

Syntax [CONFigure]:PHOLd:[STATe] {<Boo|ean>}
[CONFigure} : PHOLd:STATe?

Example CONFIGURE : PHOLD : STATE OFF
CONFIGURE:PHOLD: STATE?—:CONFIGURE : PHOLD:
STATE 0

[:CONFigure]:SCALing?

Function Queries all the current scaling function settings.

Syntax [CONFigure]:SCALing?

Example CONFIGURE : SCALING?—>: CONFIGURE : SCALING: STATE
0;PT:ELEMENTL1 1.0000E+00; ELEMENT2

1.0000E+00; ELEMENT31.0000E+00; : CONFIGURE : SCALING:CT:

ELEMENT1 1.0000E+00;ELEMENT2 1.0000E

+00; ELEMENT31.0000E+00; : CONFIGURE : SCALING:

SFACTOR:ELEMENT1 1.0000E+00; ELEMENT2

1.0000E+00; ELEMENT3 1.0000E+00

[:CONFigure]:SCALIing:{PT|CT | SFACtor}?

Function Queries the current scaling constant (voltage, current, power)
for each element.

Syntax [CONFigure]:SCALing:{PT|CT|SFACtor}?

Example CONFIGURE : SCALING : PT?—: CONFIGURE : SCALING:
PT:ELEMENT1 1.0000E+00; ELEMENT2

1.0000E+00;ELEMENT3 1.0000E+00

[:CONFigure]:SCALIing:{PT|CT | SFACtor}[:ALL]
Function Sets scaling constant (voltage, current, power) for all the
elements at once.
Syntax [CONFigure]:SCALing:{PT|CT|SFACtor}[:ALL] {<NRf>}
{<NRf>}=0.0001 to 10000
Example CONFIGURE : SCALING: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.
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[:CONFigure]:SCALing:{PT | CT | SFACtor}:ELEMent<x>

Function Sets scaling constant (voltage, current, power) for the specified
element.

Syntax [CONFigure]:SCALing:{PT|CT|SFACtor}:
ELEMent<x> {<NRf>}
[CONFigure]:SCALing: {PT|CT|SFACtor} :ELEMent<x>?
<x>=1,3(3-phase 3-wire model)

1 to 3(3-phase 4-wire model)

{<NRf>}=0.0001 to 10000

Example CONFIGURE : SCALING:PT :ELEMENT1 1.0000
CONFIGURE:SCALING:PT:ELEMENT1?—:CONFIGURE
:SCALING:PT:ELEMENT1 1.0000E+00

Description Scaling constants are rounded in the same way as for

[CONFigure]:SCALing:{PT|CT|SFACtor}[ :ALL].

[:CONFigure]:SCALing[:STATe]

Function Turns the scaling function ON or OFF/queries the current
setting.

Syntax [CONFigure]:SCALing[:STATe] {<Boolean>}
[CONFigure]:SCALing:STATe?

Example CONFIGURE : SCALING: STATE OFF
CONFIGURE:SCALING:STATE? >:CONFIGURE:
SCALING:STATE 0

[:CONFigure]:VOLTage?

Function Queries all the voltage measurement settings.

Syntax [CONFigure]:VOLTage?

Example CONFIGURE : VOLTAGE? —: CONFIGURE: VOLTAGE:
RANGE:ELEMENTI1 600.0E+00; ELEMENT2

600.0E+00; ELEMENT3 600.0E+00; : CONFIGURE

:VOLTAGE:AUTO:ELEMENT1 0;ELEMENT2 0;ELEMENT3

0; :CONFIGURE:VOLTAGE : MODE : ELEMENT1 RMS; ELEMENT2

RMS; ELEMENT3 RMS

[:CONFigure]:VOLTage:AUTO?

Function Queries ON/OFF state of voltage auto range for each element.

Syntax [CONFigure]:VOLTage:AUTO?

Example CONFIGURE : VOLTAGE : AUTO? —: CONFIGURE:
VOLTAGE : AUTO:ELEMENT1 0;ELEMENT2 0;ELEMENT3 0

[:CONFigure]:VOLTage:AUTO[:ALL]

Function Sets voltage auto range ON or OFF for all the elements at once.
Syntax [CONFigure]:VOLTage:AUTO[ :ALL] {<Boolean>}
Example CONFIGURE : VOLTAGE : AUTO:ALL OFF

[:CONFigure]:VOLTage:AUTO:ELEMent<x>

Function Sets voltage auto range ON or OFF for the specified element/
queries the current setting.

Syntax [CONFigure]:VOLTage:AUTO:ELEMent<x>
{<Boolean>}
[CONFigure] :VOLTage :AUTO: ELEMent<x>?
<x>=1,3(3-phase 3-wire model)

1 to 3(3-phase 4-wire model)

Example CONFIGURE : VOLTAGE : AUTO: ELEMENT1 OFF
CONFIGURE :VOLTAGE : AUTO:ELEMENT1?— : CONFIGURE
:VOLTAGE : AUTO: ELEMENT1 0

[:CONFigure]:VOLTage:MODE?

Function Queries voltage measurement mode for each element.

Syntax [CONFigure]:VOLTage :MODE?

Example CONFIGURE : VOLTAGE : MODE? —: CONFIGURE:
VOLTAGE:MODE:ELEMENT1 RMS;ELEMENT2

RMS; ELEMENT3 RMS

[:CONFigure]:VOLTage:MODE[:ALL]

Function Sets voltage measurement mode for all the elements at once.
Syntax [CONFigure]:VOLTage:MODE[:ALL] {RMS|MEAN|DC}
Example CONFIGURE : VOLTAGE : MODE : ALL. RMS

[:CONFigure]:VOLTage:MODE:ELEMent<x>
Function Sets voltage measurement mode for the specified element/
queries the current setting.
Syntax [CONFigure]:VOLTage:MODE:ELEMent<x>
{RMS |MEAN |DC}
[CONFigure] :VOLTage : MODE : ELEMent<x>?
<x>=1,3(3-phase 3-wire model)
1 to 3(3-phase 4-wire model)
ExammeCONFIGURE:VOLTAGE:MODE:ELEMENTl RMS
CONFIGURE :VOLTAGE : MODE : ELEMENT1?— : CONFIGURE
CONFIGURE:VOLTAGE :MODE : ELEMENT1 RMS

[:CONFigure]:VOLTage:RANGe?

Function Queries voltage range for each element.

Syntax [CONFigure]:VOLTage :RANGe?

Example CONFIGURE : VOLTAGE : RANGE? —: CONFIGURE
:VOLTAGE : RANGE : ELEMENT1 600.0E+00; ELEMENT2
600.0E+00; ELEMENT3 600.0E+00

[:CONFigure]:VOLTage:RANGe[:ALL]
Function Sets voltage range for all the elements at once.
Syntax [CONFigure]:VOLTage:RANGe[:ALL] {<Voltage>}
<Voltage>=10V to 600V(10,15,30,60,100,
150,300,600V)
Example CONFIGURE : VOLTAGE : RANGE : ALL 1000V

[:CONFigure]:VOLTage:RANGe:ELEMent<x>

Function Sets voltage range for the specified element/queries the current
setting.

Syntax [CONFigure]:VOLTage:RANGe:ELEMent<x> {<Voltage>}
[CONFigure]:VOLTage :RANGe: ELEMent<x>?
<x>=1,3(3-phase 3-wire model)

1 to 3(3-phase 4-wire model)
<Voltage>=10V to 600V(10,15,30,60,100,
150,300,600V)

Example CONFIGURE : VOLTAGE : RANGE : ELEMENT1 600V
CONFIGURE:VOLTAGE :RANGE:ELEMENT1? —:
CONFIGURE:VOLTAGE : RANGE : ELEMENT1 600.0E+00
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[:CONFigure]:WIRing

Function Sets wiring system/queries the current setting.

Syntax [CONFigure]:WIRing {P1W2|P1W3|P3W3|P3W4|V3A3}
[CONFigure] :WIRing?

Example CONFIGURE : WIRING P1W2
CONFIGURE:WIRING?—>:CONFIGURE:WIRING P1W2

Description
P1W2:
PIW3:
P3W3:
P3W4

1-phase 2-wire system

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)

2.3.5 DISPlay Group

The commands in the DISPlay group are used to make settings relating to and inquirie about display. This allows you to make the

same settings and inquiries which you can make using the FUNCTION and ELEMENT keys.

g

( :DisPlay ) <x> FUNCtion }

ELEMent

DISPlay<x>?
Function Queries all the current display settings for the specified display.
Syntax DISPlay<x>?
<x>=1 to 4

l:Display A

2:Display B

3:Display C

4:Display D
Example DISPLAY1?—:DISPLAY1:FUNCTION V;ELEMENT 1

DISPlay<x>:ELEMent
Function Sets the element to be displayed/queries the current setting.
Syntax DISPlay<x>:ELEMent {<NRf>|SIGMa}
DISPlay<x>:ELEMent?
{<NRf>}=1,3 (3-phase 3-wire model)
1 to 3 (3-phase 4-wire model)
Example DISPLAY1:ELEMENT 1
DISPLAY1:ELEMENT?—:DISPLAY1:ELEMENT 1
Description To set the element to be displayed during flicker measurement,

use the FLICker :DISPlay:ELEMent command.

DISPlay<x>:FUNCtion
Function Sets the function to be displayed/queries the current setting.
Syntax DISPlay<x>:FUNCtion {<Display function>|
DISPlay<x>:FUNCtion?
« During normal measurement
<Display function>={V|A|W|VA|VAR|PF|DEG|VPK|AP
K| VHZ | AHZ |WH | WHP | WHM | AH | AHP
| AHM | MATH | TIME}
« During harmonic analsysis
<Display function>= {V|A|W|VA|VAR|PF|DEG|VHZ |AH
7 | VTHD | ATHD | VDEG | ADEG}
Example DISPLAY1:FUNCTION V
DISPLAY1:FUNCTION?—:DISPLAY1:FUNCTION V
Description To set the function to be displayed during flicker measurement,
use the FLICker :DISPlay: FUNCtion command.
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2.3.6 FLICker Group

The commands in the FLICker Group are used to make settings relating to and inquiring about voltage fluctuation/flicker

measurement. This allows you to make the same settings and inquiries which can be made using the FLICKER, START/STOP,
INITIAL (SHIFT + START/STOP) and LIMIT (SHIFT + FLICKER) keys of the FLICKER TEST section on the front panel.

These commands are available if the instrument is equipped with the flicker measurement function (/FL model).
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FLICker?

Function Queries all the voltage fluctuation/flicker measurement
settings.

Syntax FLICker?

Example FLICKER? -:FLICKER: STATE 1;ELEMENTI1

1;ELEMENT2 O0;ELEMENT3 O0;INTERVAL 10,

0;COUNT 12;UN:MODE AUTO;VALUE 2
30.00E+00; :FLICKER:DC:STATE 1;LIMIT
3.00E+00; :FLICKER:DMAX:STATE 1;LIMIT
4.00E+00; :FLICKER:DT:STATE 1;LIMIT

0.200E+00, 3.00E+00; :FLICKER:PST:STATE
1;LIMIT 1.00E+00; :FLICKER:PLT:STATE 1;LIMIT
0.65E+00;NVALUE 12;:FLICKER:DMIN:LIMIT
0.10E+00; :FLICKER:DISPLAY:FUNCTION

UN; ELEMENT 1;PERIOD 1

PST STATe <Space> OFF )
(?)
N4
LIMit )_T-| <Space> |—+| <NRi> | J
(?)
N4
(?)
N4
O. |
2 1
)
PLT _.( STATe <Space> OFF )
(?)
o/
\.( LIMit <Space> |_.| <NRf> | J,
(?)
S
\.(NVALue)—{—' <Space> |—-| <NRf> IJ
=)
N\
=)
N\
—-@—-( LiMit <Space> | —[ <NRi> | J Ve
=)
N\
()
N4
M= STARt )
M= sToP )
=(_ INITialize )
- |
2 1
FUthion)—T-l <Space> |——| <Display I J
(?)
N4
ELEMem)_T-| <Space> |—+| <NRi> | J
(?)
o
PERiod)—T-l <Space> |—+| <NRi> | J
(?)
N4
(?)
N4
(?)
N4

FLICker:COUNt
Function Sets the number of times measurement of short-term flicker
value Pst is to be performed/queries the current setting.
Syntax FLICker:COUNt {<NRf>}
FLICker:COUNt?
{<NRf>}=1 to 99
Example FLICKER : COUNT 12
FLICKER:COUNT?—:FLICKER:COUNT 12

FLICker:DC?

Function Queries all the relative steady-state voltage change (dc)
settings.

Syntax FLICker:DC?

Example FLICKER:DC?—>:FLICKER:DC:STATE 1;LIMIT
3.00E+00
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FLICker:DC:LIMit

Function Sets the limit for relative steady-state voltage change dc/
queries the current setting.

Syntax FLICker:DC:LIMit {<NRf>}
FLICker:DC:LIMit?
{<NRf>}=1.00 to 99.99

Example FLICKER:DC:LIMIT 3.00
FLICKER:DC:LIMIT? —>:FLICKER:DC:LIMIT
3.00E+00

FLICker:DC[:STATe]

Function Sets whether or not relative steady-state voltage change dc be
used as judgment item/queries the current setting.

Syntax FLICker:DC[:STATe] {<Boolean>}
FLICker:DC:STATe?

Example FLICKER:DC: STATE ON
FLICKER:DC:STATE?—:FLICKER:DC:STATE 1

FLICker:DISPlay?

Function Queries all the flicker measurement display settings.

Syntax FLICker:DISPlay?

Example FLICKER:DISPLAY? —>:FLICKER:DISPLAY:
FUNCTION UN;ELEMENT 1;PERIOD 1

FLICker:DISPlay:ELEMent

Function Sets the element to be displayed during flicker measurement
mode/queries the current setting.

Syntax FLICker:DISPlay:ELEMent {<NRf>}
FLICker:DISPlay:ELEMent?
{<NRf>}=1, 3(3-phase 3-wire model)

=1 to 3(3-phase 4-wire model)

Example FLICKER: DISPLAY : ELEMENT 1
FLICKER:DISPLAY:ELEMENT? —-:FLICKER:
DISPLAY:ELEMENT 1

FLICker:DISPlay:FUNCtion

Function Sets the function to be displayed during flicker measurement
mode/queries the current setting.

Syntax FLICker:DISPlay:FUNCtion{<Display
function>}
FLICker:DISPlay:FUNCtion?
<Display function>={UN|DC|DMAX|DT|PST|PLT|TOTal}

Example FLICKER:DISPLAY : FUNCTION UN
FLICKER:DISPLAY:FUNCTION? —>:FLICKER:
DISPLAY:FUNCTION UN

FLICker:DISPlay:PERiod

Function Sets the observation period no. to be displayed during flicker
measurement/queries the current setting.

Syntax FLICker:DISPlay:PERiod {<NRf>}
FLICker:DISPlay:PERiod?
{<NRf>}=1 to 99

Example FLICKER:DISPLAY : PERIOD 1
FLICKER:DISPLAY:PERIOD? >:FLICKER:
DISPLAY:PERIOD 1

FLICker:DMAX?

Function Queries all the maximum relative voltage change dmax
settings.

Syntax FLICker:DMAX?

Example FLICKER : DMAX?—>:FLICKER:DMAX: STATE 1;LIMIT
4.00E+00

FLICker:DMAX:LIMit

Function Sets the limit for maximum relative voltage change dmax/
queries the current setting.

Syntax FLICker:DMAX:LIMit {<NRf>}
FLICker:DMAX:LIMit?
{<NRf>}=1.00 to 99.99

Example FLICKER : DMAX: LIMIT 4.00
FLICKER:DMAX:LIMIT?—:FLICKER:DMAX:LIMIT
4.00E+00

FLICker:DMAX [:STATe]

Function Sets whether or not maximum relative voltage change dmax be
used as judgment item/queries the current setting.

Syntax FLICker:DMAX[:STATe] {<Boolean>}
FLICker :DMAX:STATe?

Example FLICKER : DMAX : STATE ON
FLICKER:DMAX:STATE?—:FLICKER:DMAX:STATE 1

FLICker:DMIN?

Function Queries all the steady-state range dmin settings.

Syntax FLICker:DMIN?

Example FLICKER:DMIN? —:FLICKER:DMIN:LIMIT
0.10E+00

FLICker:DMIN:LIMit

Function Sets the limit for steady-state range dmin/queries the current setting.

Syntax FLICker :DMIN:LIMit {<NRf>}
FLICker:DMIN:LIMit?
{<NRf>}=0.10 to 9.99

Example FLICKER : DMIN:LIMIT 0.10
FLICKER:DMIN:LIMIT?—:FLICKER:DMIN:LIMIT
0.10E+00

FLICker:DT?

Function Queries all the settings regarding period d (t) 5 during which relative
voltage change exceeds the threshold level during a voltage change.

Syntax FLICker:DT?

Example FLICKER:DT?—>:FLICKER:DT:STATE 1;LIMIT
0.200E+00, 3.00E+00

FLICker:DT:LIMit

Function Sets the limit for the period d (t) 5o, during which relative voltage
change exceeds the threshold level during a voltage change/queries the
current setting.

Syntax FLICker:DT:LIMit {<Time>, <NRf>}
FLICker:DT:LIMit?
<Time>=1 to 99999 (msec)
{<NRf>}=1.00 to 99.99

Example FLICKER:DT:LIMIT 200MS, 3.00
FLICKER:DT:LIMIT? —>:FLICKER:DT:LIMIT
0.200E+00, 3.00E+00
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FLICker:DT:[:STATe]

Function Sets whether or not period d (t) y0oms during which relative
voltage change exceeds the threshold level during a voltage
change be used as judgment item/queries the current setting.

Syntax FLICker:DT[:STATe] {<Boolean>}
FLICker:DT:STATe?

Example FLICKER:DT: STATE ON
FLICKER:DT:STATE?—:FLICKER:DT:STATE 1

FLICker:ELEMent<x>
Function Sets the element for which flicker measurement is to be
performed/queries the current setting.
Syntax FLICker:ELEMent<x> {<Boolean>}
FLICker:ELEMent<x>?
<x>=1, 3(3-phase 3-wire model)
1 to 3(3-phase 4-wire model)
Example FLICKER: ELEMENT1 ON

FLICKER:ELEMENT1?—:FLICKER:ELEMENT1 1

FLICker:INITialize

Function Resets judgment result and performs measurement of rated
voltage.

Syntax FLICker:INITialize

Example FLICKER: INITIALIZE

FLICker:INTerval

Function Sets the time required for one measurement of short-term
flicker value Pst/queries the current setting.

Syntax FLICker:INTerval {<NRf>, <NRf>|<Character string>}
FLICker:INTerval?
{<NRf>, <NRf>}=0,30 to 59,58 (Minute, Second)
<Character string>="MM:SS"(MM: Minute, SS: Second)

Example FLICKER: INTERVAL 10,0
FLICKER:INTERVAL "10:00"
FLICKER:INTERVAL?—:FLICKER:INTERVAL 10,0

Description Sets seconds in even values. If an odd value, "—1" will be
deducted from the set value to make it an even value. For
instance, if an attempt to set 31 seconds is made, it will be

replaced by a setting of 30 seconds.

FLICker:PLT?

Function Queries all the long-term flicker value Pt settings/queries the
current setting.

Syntax FLICker:PLT?

Example FLICKER:PLT?—>:FLICKER:PLT:STATE 1;LIMIT
0.65E+00;NVALUE 12

FLICker:PLT:LIMit

Function Sets the limit for long-term flicker value Plt/queries the current
setting.

Syntax FLICker:PLT:LIMit {<NRf>}
FLICker:PLT:LIMit?
{<NRf>}=0.10 to 99.99

Example FLICKER:PLT:LIMIT 0.65
FLICKER:PLT:LIMIT? —=:FLICKER:PLT:LIMIT
0.65E+00

FLICker:PLT:NVALue

Function Sets N value for long-term flicker value Plt/queries the current
setting.

Syntax FLICker:PLT:NVALue {<NRf>}
FLICker:PLT:NVALue?
{<NRf>}=1 to 99

Example FLICKER: PLT : NVALUE 12
FLICKER:PLT:NVALUE? —:FLICKER:PLT:NVALUE
12

FLICKker:PLT[:STATe]

Function Sets whether or not long-term flicker value Plt be used as
judgment item/queries the current setting.

Syntax FLICker:PLT[:STATe] {<Boolean>}
FLICker:PLT:STATe?

Example FLICKER: PLT: STATE ON
FLICKER:PLT:STATE?—>:FLICKER:PLT:STATE 1

FLICker:PST?

Function Queries all the short-term flicker value Pst settings/queries the
current setting.

Syntax FLICker:PST?

Example FLICKER:PST?—:FLICKER:PST:STATE 1;LIMIT
1.00E+00

FLICker:PST:LIMit

Function Sets the limit for short-term flicker value Pst/queries the
current setting.

Syntax FLICker:PST:LIMit {<NRf>}
FLICker:PST:LIMit?
{<NRf>}=0.10 to 99.99

Example FLICKER:PST:LIMIT 1.00
FLICKER:PST:LIMIT? —=:FLICKER:PST:LIMIT
1.00E+00

FLICker:PST[:STATe]

Function Sets whether or not short-term flicker value Pst be used as
judgment item/queries the current setting.

Syntax FLICker:PST[:STATe] {<Boolean>}
FLICker:PST:STATe?

Example FLICKER:PST: STATE ON
FLICKER:PST:STATE?—:FLICKER:PST:STATE 1

FLICker:STARt

Function Registers rated voltage and starts measurement of voltage
fluctuation.

Syntax FLICker:STARt

Example FLICKER: START

FLICKker[:STATe]

Function Turns flicker measurement mode ON or OFF/queries the
current setting.

Syntax FLICker[:STATe] {<Boolean>}
FLICker:STATe?

Example FLICKER: STATE ON
FLICKER:STATE? —:FLICKER:STATE 1
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FLICker:STOP

Function Stops measurement of voltage fluctuation and displays
judgment result.

Syntax FLICker:STOP

Example FLICKER: STOP

FLICker:UN?

Function Queries all the nominal voltage Un settings.

Syntax FLICker:UN?

Example FLICKER:UN?—:FLICKER:UN:MODE AUTO;VALUE
230.00E+00

FLICker:UN:MODE
Function Sets the acquisition method for nominal voltage Un/queries the
current setting.
Syntax FLICker:UN:MODE {AUTO|SET}
FLICker:UN:MODE?
Example FLICKER:UN:MODE AUTO
FLICKER:UN:MODE?—:FLICKER:UN:MODE AUTO
Description
Description of each acquisition method is given below.
AUTO : Uses the voltage value measured at the start of voltage
fluctuation measurement .
SET : Uses the existing value (the value set by the
FLICker:UN:VALue command).

FLICker:UN:VALue

Function Sets the existing value for nominal voltage Un/queries the
current setting.

Syntax FLICker:UN:VALue {<Voltage>}
FLICker:UN:VALue?
{<Voltage>}=0.01 to 999.99

Example FLICKER:UN:VALUE 230V
FLICKER:UN:VALUE? »:FLICKER:UN:VALUE
230.00E+00
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2.3.7 HARMonics Group

The commands in the HARMonics group are used to make settings relating to and to inquire about harmonic analysis. This allows
you to make the same settings and inquiries which can be made using the ANALYZE (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).

f—{
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®
<Space> OFF ) A
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® J
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2
<Space> ‘—»( <NRf> ) )
- (?)
2
D)
)
®
<Space> }——{ <NRf>
®
® /
- (?) )
U
HARMonics? HARMonics:DISPlay?

Function Queries all the harmonic analysis settings.

Syntax HARMonics?

Example HARMONICS?—:HARMONICS:STATE 0; SYNCHRONIZE
V,1;FILTER O0;ORDER 50;THD IEC;WINDOW
16 ;DISPLAY:MODE VALUE;ORDER 1

Function Queries all the display settings for harmonic analysis.

Syntax HARMonics:DISPlay?

Example HARMONICS : DISPLAY ?—: HARMONICS : DISPLAY : MODE
MODE VALUE;ORDER 1

HARMonics:DISPlay:MODE

Function Sets display mode for harmonic analysis items (V, A, W) to be
displayed on display B/queries the current setting.

Syntax HARMonics:DISPlay:MODE {VALue|CONTain}
HARMonics:DISPlay:MODE?
{VALue |CONTain}={Analysis value (measured
value) display | Content display}

Example HARMONICS : DISPLAY :MODE VALUE
HARMONICS :DISPLAY : MODE?— : HARMONICS : DISPLAY:
MODE VALUE
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HARMonics:DISPlay:ORDer

Function Sets harmonic order to be displayed on display A/queries the
current setting.

Syntax HARMonics:DISPlay:ORDer {<NRf>}
HARMonics:DISPlay:ORDer?
{<NRf>}=1 to 50

Example HARMONICS : DISPLAY : ORDER 1
HARMONICS:DISPLAY:ORDER?—:HARMONICS
:DISPLAY:ORDER 1

HARMonics:FILTer

Function Turns anti-aliasing filter for harmonic analysis ON or OFF/
queries the current setting.

Syntax HARMonics:FILTer {<Boolean>}
HARMonics:FILTer?

Example HARMONICS:FILTER OFF
HARMONICS:FILTER?—>:HARMONICS:FILTER 0

HARMonics:ORDer
Function Sets the maximum harmonic order for harmonic analysis /
queries the current setting.
Syntax HARMonics:ORDer {<NRf>}
HARMonics :ORDer?
{<NRf>}=1 to 50
Example HARMONICS :ORDER 50
HARMONICS :ORDER?—>:HARMONICS :ORDER 50

HARMonics[:STATe]

Function Turns harmonic analysis mode ON or OFF/queries the current
setting.

Syntax HARMonics[:STATe] {<Boolean>}
HARMonics:STATe?

Example HARMONICS: STATE OFF
HARMONICS:STATE?—>:HARMONICS: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 HARMonics:SYNChronize{(V|A), (<NRf>|
ELEMent<1-3>)}
HARMonics:SYNChronize?

Example HARMONICS: SYNCHRONIZE V,1
HARMONICS:SYNCHRONIZE?—»>:HARMONICS:
SYNCHRONIZE V,1

HARMonics:THD

Function Sets the equation to be used for harmonic distortion (VTHD,
ATHD)/queries the current setting.

Syntax HARMonics:THD {IEC|CSA}
HARMonics:THD?

Example HARMONICS:THD IEC
HARMONICS:THD?—:HARMONICS:THD IEC

HARMonics:WINDow
Function Sets the window width for harmonic analysis/queries the
current setting.
Syntax HARMonics:WINDow {<NRf>}
HARMonics :WINDow?
{<NRf>}=1, 2, 4, 8, 16
Example HARMONICS :WINDOW 16
HARMONICS :WINDOW?—>:HARMONICS :WINDOW 16
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2.3.8 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.
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INTEGrate? INTEGrate:POLarity

Function Queries all the integration settings.

Syntax INTEGrate?

Example INTEGRATE?—>: INTEGRATE : MODE NORMAL; RTIME: START
96,4,1,17,35,0;STOP96,4,3,19,35,0; : INTEGRATE :
TIMER 10,0;POLARITY SUM

INTEGrate:MODE

Function Sets integration mode/queries the current setting.

Syntax INTEGrate:MODE{NORMal|CONTinuous |RNORmal
|RCONtinuous}
INTEGrate:MODE?

Example INTEGRATE : MODE NORMAL
INTEGRATE : MODE?—: INTEGRATE : MODE NORMAL

Description Selectable modes are given below.

NORMal : Standard integration mode

CONTinuous : Continuous integration mode

RNORmal : Real time counting standard integration
mode RCONtinuous

RCONtinuous  : Real time counting continuous integration

mode

Function Sets polarity of integrated values to be displayed on display D/
queries the current setting.

Syntax INTEGrate:POLarity {SUM|PLUS|MINUS}
INTEGrate:POLarity?

Example INTEGRATE : POLARITY SUM
INTEGRATE : POLARITY?—: INTEGRATE : POLARITY SUM

INTEGrate:RESet
Function Resets integrated values.
Syntax INTEGrate:RESet
Example INTEGRATE : RESET

INTEGrate:RTIMe?

Function Queries the integration start and stop time for real time
counting integration mode.

Syntax INTEGrate:RTIMe?

Example INTEGRATE:RTIME?—:INTEGRATE :RTIME: START
96,4,1,17,35,0;SsTOP 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 INTEGrate:RTIMe:STARt {<Date>,<0'clock>}
INTEGrate:RTIMe:STARt?
<Date>={<NRf>,<NRf>,<NRf>|<Character

string>}
<0'clock>= {<NRf>,<NRf>[ ,<NRf>] |<Character
string>}

Example INTEGRATE : RTIME : START 96,4,1,17,35,0
INTEGRATE:RTIME:START "1996/04/
01","17:35:00"

INTEGRATE:RTIME: START?—>:INTEGRATE:
RTIME:START 96,4,1,17,35,0

Description For <Date> and <O'clock> data, refer to Section 2.3.16,

"SYSTem Group".

INTEGrate:RTIMe:STOP

Function Sets the integration stop time for real time counting integration
mode/queries the current setting.

Syntax INTEGrate:RTIMe:STOP{<Date>,<0'clock>}
INTEGrate:RTIMe:STOP?
<Date>={<NRf>,<NRf>,<NRf>|<Character

string>}
<0'clock>= {<NRf>,<NRf>[ ,<NRf>] |<Character
string>}

Example INTEGRATE : RTIME:STOP 1996,04,03,19,35,0
INTEGRATE:RTIME:STOP "96/4/3","19:35:0"
INTEGRATE:RTIME:STOP?—=: INTEGRATE:RTIME
:STOP 96,4,3,19,35,0

Description For <Date> and <O'clock> data, refer to Section 2.3.16,
"SYSTem Group".

INTEGrate:STARt
Function Starts integration.
Syntax INTEGrate:STARt
Example INTEGRATE : START

INTEGrate:STOP
Function Stops integration.
Syntax INTEGrate:STOP
Example INTEGRATE : STOP

INTEGrate:TIMer
Function Sets integration timer preset time/queries the current setting.
Syntax INTEGrate:TIMer {<NRf>,<NRf>|<Character string>}
INTEGrate:TIMer?
{<NRf>,<NRf>}=0,0 to 999,59
{<Character string>}="HHH:MM" HHH:Hour MM:Hour
Example INTEGRATE : TIMER 10,0
INTEGRATE: TIMER "10:00"
INTEGRATE : TIMER?—: INTEGRATE: TIMER 10,0
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Appendix 2.3 Commands

2.3.9 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.

H
o v
‘ <Space> EFFiciencyD
=g

. =(2)

L
.
.

. J
MATH? MATH:TYPE

Function Queries all the computation settings.
Syntax MATH?
Example MATH?—:MATH: TYPE EFFICIENCY

MATH:ARIThmetic

Function Sets equation for four arithmetical operations/queries the
current setting.

Syntax MATH:ARIThmetic {ADD|SUB|MUL|DIV|DIVA|DIVB}
MATH:ARIThmetic?

Example MATH : ARITHMETIC ADD
MATH:ARITHMETIC?—:MATH:ARITHMETIC ADD

Description "MATH : TYPE ARIThmetic" must be selected, otherwise
this command is meaningless.

Description of each equation is given below.

ADD : Display A + Display B
SUB : Display A — Display B
MUL : Display A * Display B
DIV : Display A /Display B

DIVA : Display A / (Display B)?2
DIVB : (Display A)2 / Display B

MATH:CFACtor

Function Sets equation for crest factor/queries the current setting.Sets
equation for crest factor/queries the current setting.

Syntax MATH:CFACtor {(V|A), (<NRf>|ELEMent<1-3>)}
MATH:CFACtor?

Example MATH: CFACTOR V, 1
MATH:CFACTOR?—:MATH:CFACTOR V, 1

Description "MATH : TYPE CFACtor" must be selected, otherwise this

command is meaningless.

Function Sets computation type/queries the current setting.

Syntax MATH:TYPE {EFFiciency|CFACtor |ARIThmetic}
MATH:TYPE?

Example MATH: TYPE EFFICIENCY
MATH:TYPE?—:MATH: TYPE EFFICIENCY

Description Selectable computation types are given below.

EFFiciency : Efficiency
CFACtor : Crest factor
ARIThmetic : Four arithmetical operations
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2.3.10 MEASure Group
The commands in the MEASure group are used to make settings relating to and to inquire about measured/computed data to be
output via communication. This allows you to make the same settings and inquiries which can be made using the MISC ("co-out"

menu) on the front panel.
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—

FLICker

5 |
—@C{CPI;ESeI )—-l <Space> DEFault )—-l <X> :

<Flicker measurement function>

—C>

ALL <Space> |_-.( OFF )

ELEMent)—-l <x> |——-| <Space> |—

»( TIME <Space>
2
O, [ > }—C
[ > }—C
&)
MEASure? MEASure:FLICker:JUDGe<x>?

Function Queries all the communication output settings for measured/
computed data.

Syntax MEASure?

Example MEASURE? — :MEASURE:FORMAT ASCII; (" :MEASURE:"
part is excluded from the response made to

the MEASure:ITEM? query command)

MEASure:FLICker:CPF<x>?
Function Queries the CPF (cumulative probability function) data
obtained during the previous flicker observation period.
Syntax MEASure:FLICker:CPF<x>?
<x> indicates element.
<x>=1, 3(3-phase 3-wire model)
1 to 3(3-phase 4-wire model)
Example MEASURE : FLICKER: CPF1?
—#44100ABCDEFGHIJKLMN. ...
Description CPF data is output as a block data consisting of header
("#44100" in the case of the above example) and 4100-byte
binary data (1025 x 4).
For a detailed description, refer to "Output Format for CPF
Data" on page App 1-25.

Function Queries the judgment result data for each flicker observation
period.

Syntax MEASure:FLICker:JUDGe<x>?
<x>=1 to 99 (Observation period no.)

Example MEASURE : FLICKER: JUDGE1?—2, 0, 0, 1.23E+00,
2.34E+00.....

Description "MEASure : VALue?" queries the latest measured data for the
current observation period, whilst "MEASure:
FLICker :JUDGe<x>?" queries the measured data obtained
during past observation periods. However, the output format is

the same.

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? — (Response to MEASure:
ITEM:NORMal?); (Response to MEASure:
ITEM:HARMonics?); (Response to MEASure:
ITEM:FLICker?)
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MEASure:ITEM:FLICker?

Function Queries all the communication output items for flicker
measurement.

Syntax MEASure:ITEM:FLICker?

Example MEASURE : ITEM: FLICKER? - :MEASURE: ITEM:
FLICKER:UN:ELEMENT1 1;ELEMENT2 1;ELEMENT3
1; :MEASURE:ITEM:FLICKER:DC:ELEMENT1 1;
ELEMENT2

1;ELEMENT3 1; :MEASURE:ITEM:

FLICKER:DMAX:ELEMENT1 1;ELEMENT2
l1;ELEMENT3 1; :MEASURE:ITEM:
FLICKER:DT:ELEMENT1 1;ELEMENT2 1;ELEMENT3
1; :MEASURE:ITEM:FLICKER:PST:ELEMENTI1
1;ELEMENT2 1;ELEMENT3 1;:MEASURE:ITEM:
FLICKER:PLT:ELEMENT1 1;ELEMENT2 1;ELEMENT3
1; :MEASURE:ITEM:FLICKER: TOTAL:ELEMENT1
1;ELEMENT2 1;ELEMENT3 1;:MEASURE:ITEM:
FLICKER:VHZ :ELEMENT1 1;ELEMENT2 1;ELEMENT3

1; :MEASURE: ITEM:FLICKER:TIME 1

MEASure:ITEM:FLICker<flicker measurement

function>

Function Queries all the communication output settings for the specified
flicker measurement function.

Syntax MEASure:ITEM:FLICker:<Flicker measurement
function>?
<Flicker measurement function>=

{UN|DC |DMAX |DT|PST|PL T|TOTal|VHZ}

Example MEASURE:ITEM:FLICKER:UN?—:MEASURE:ITEM:

FLICKER:UN:ELEMENT1 1;ELEMENT2 1;ELEMENT3 1

MEASure:ITEM:FLICker<flicker measurement

function>:[ALL]

Function Turns communication output for the specified flicker measurement
function ON or OFF for all the valid elements at once.

Syntax MEASure:ITEM:FLICker:<Flicker measurement
function>[ :ALL] {<Boolean>}

Example MEASURE : ITEM: FLICKER: UN:ALL ON

MEASure:ITEM:FLICker<flicker measurement

function>:ELEMent<x>

Function Turns communication output for the specified flicker
measurement function ON or OFF for the specified element.

Syntax MEASure:ITEM:FLICker:<Flicker measurement
function>:ELEMent<x> {<Boolean>}
MEASure:ITEM:FLICker:<Flicker measurement
function>:ELEMent<x>?
<x>=1, 3(3-phase 3-wire model)

1 to 3(3-phase 4-wire model)

Example MEASURE: ITEM:FLICKER:UN:ELEMENT1 ON
MEASURE:ITEM:FLICKER:UN:ELEMENT1? —
:MEASURE: ITEM:FLICKER:UN:ELEMENT1 1

MEASure:ITEM:FLICker:TIME

Function Turns communication output of the elapsed time of voltage
fluctuation measurement ON or OFF/queries the current
setting.

Syntax MEASure:ITEM:FLICker:TIME
MEASure:ITEM:FLICker:TIME?

Example MEASURE : ITEM: FLICKER: TIME ON
MEASURE:ITEM:FLICKER:TIME? -:MEASURE:
ITEM:FLICKER:TIME 1

MEASure:ITEM:FLICker:PRESet

Function Sets the communication output items for flicker measurement
mode to the specified default setting at once.

Syntax MEASure:ITEM:FLICker:PRESet {DEFault<l-
2>|ALL|CLEar}

Example MEASURE:ITEM:FLICKER:PRESET DEFAULT1

Description  For a detailed description of default setting, refer to 14.1

"Selecting the Output Items".

MEASure:ITEM:HARMonics?

Function Queries all the communication output items for harmonic
analysis mode.

Syntax MEASure:ITEM:HARMonics?

Example MEASURE : ITEM: HARMONICS? — :MEASURE : ITEM: HARMONICS: V: ELEMENT1
1;ELEMENT2

1;ELEMENT3 1;SIGMA 0;:

MEASURE : ITEM: HARMONICS :A: ELEMENT] 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;ELEMENT2 0;ELEMENT3

o

i

SIGMA 0;:MEASURE:ITEM:HARMONICS:PF:ELEMENT1 (;ELEMENT2

o

ELEMENT3 0;SIGMA 0;:MEASURE:ITEM:HARMONICS:DEG:ELEMENT1 0;
ELEMENT2 0;ELEMENT3 0; :MEASURE:ITEM:HARMONICS:VTHD:ELEMENTL 1;
ELEMENT2 1;ELEMENT3 1;:MEASURE:ITEM:HARMONICS:ATHD:ELEMENTL 1;
ELEMENT2 1;ELEMENT3 1;:MEASURE:ITEM:HARMONICS:VCON:ELEMENTL 1;
ELEMENT2 1;ELEMENT3 1;:MEASURE:ITEM:HARMONICS:ACON:ELEMENTL 1;
ELEMENT2 1;ELEMENT3 1;:MEASURE:ITEM:HARMONICS:WCON:ELEMENTL 1;
ELEMENT2 1;ELEMENT3 1;:MEASURE:ITEM:HARMONICS:VDEG:ELEMENT1

=3

ELEMENT2 0;ELEMENT3 0; :MEASURE:ITEM:HARMONICS:ADEG:ELEMENT1

=3

ELEMENT2 0;ELEMENT3 0; :MEASURE:ITEM:HARMONICS:SYNCHRONIZE 1

MEASure:ITEM:HARMonics:<Harmonic analysis
function>?
Function Queries all the communication output settings for the specified
harmonic analysis function.
Syntax MEASure:ITEM:HARMonics:<Harmonic analysis
function>?
<Harmonic analysis function>=
{V|A|W|VA|VAR|PF|DEG|V|THD |ATHD | VCON |
ACON | WCON | VDEG | ADEG}
Example MEASURE : ITEM: HARMONICS:V?—:MEASURE: ITEM:
HARMONICS:V:ELEMENT1 1;ELEMENT2 1;ELEMENT3
1;SIGMA 0
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MEASure:ITEM:HARMonics:{<Harmonic

analysis function>}[:ALL]

Function Turns communication output for the specified harmonic analysis
function ON or OFF for all the effective elements at once.

Syntax MEASure:ITEM:HARMonics:<Harmonic analysis
function>[ :ALL] {<Boolean>}

Example MEASURE : ITEM: HARMONICS:V:ALL ON

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 X data ON or OFF for the
specified harmonic analysis function/queries the current
setting.

Syntax MEASure:ITEM:HARMonics:<Harmonic analysis
function>SIGMa {<Boolean>}

Example MEASURE : ITEM: HARMONICS:V:SIGMA OFF
MEASURE : ITEM: HARMONICS:V:SIGMA? —:MEASURE:
ITEM:HARMONICS:V:SIGMA 0

Description «  The following harmonic analysis functions can be set with

this command. <Harmonic analysis function>

=|V|A|W|VA|VAR|PF}

MEASure:ITEM:HARMonics:SYNChronize

Function Turns communication output for PLL source ON or OFF/queries
the current setting.

Syntax MEASure:ITEM: HARMonics:SYNChronize
{<Boolean>}
MEASure:ITEM:HARMonics:SYNChronize?

Example MEASURE : ITEM: HARMONICS : SYNCHRONIZE ON
MEASURE:ITEM: HARMONICS:SYNCHRONIZE? —
MEASURE:ITEM: HARMONICS:SYNCHRONIZE 1

MEASure:ITEM:HARMonics:PRESet

Function Sets communication output items for harmonic analysis mode
to the preset settings at once.

Syntax MEASure:ITEM:HARMonics:PRESet {DEFault<l-
2>|ALL|CLEar}

ExmﬂmeMEASURE:ITEM:HARMONICS:PRESET DEFAULT1

Description For a description of global setting, refer to Section 14.1,
"Selecting the Output Items".

MEASure:ITEM:NORMal?

Function Queries all the communication output items for normal
measurement mode.

Syntax MEASure:ITEM:NORMal?

Example MEASURE : ITEM: NORMAL? —-: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 O0;

ELEMENT2 0;ELEMENT3 0;SIGMA O0;:

MEASURE:ITEM:NORMAL:VAR:ELEMENT1 O0;

ELEMENT2 O0;ELEMENT3 O0;SIGMA O0;:

MEASURE:ITEM:NORMAL:PF:ELEMENT1 O0;

ELEMENT2 0;ELEMENT3 0;SIGMA O0;:

MEASURE:ITEM:NORMAL:DEG:ELEMENT1 O0;

ELEMENT2 O0;ELEMENT3 O0;SIGMA O0;:

MEASURE:ITEM:NORMAL:VPK:ELEMENT1 O0;

ELEMENT2

0;ELEMENT3 O0;: MEASURE:

ITEM:NORMAL:APK:ELEMENT1 0; ELEMENT2

0;ELEMENT3 0;: MEASURE: ITEM:NORMAL:

WH:ELEMENT1 0; ELEMENT2 0;ELEMENT3 0;SIGMA
0;: MEASURE: ITEM:NORMAL:WHP:ELEMENT1 O;
ELEMENT2 O0;ELEMENT3 0;SIGMA 0;: MEASURE:
ITEM:NORMAL:WHM: ELEMENT1 0; ELEMENT2

0;ELEMENT3 O0;SIGMA O0;: MEASURE:

ITEM:NORMAL:AH:ELEMENT1 0; ELEMENT2

0;ELEMENT3 O0;SIGMA 0;: MEASURE:

ITEM:NORMAL:AHP:ELEMENT1 0; ELEMENT2

0;ELEMENT3 0;SIGMA 0;: MEASURE:

ITEM:NORMAL:AHM:ELEMENT1 0; ELEMENT2

0;ELEMENT3 O0;SIGMA O0;: MEASURE:

ITEM:NORMAL:TIME 0;FREQUENCY 1; MATH 0

MEASure:ITEM[:NORMal]:<Normal

measurement function>?

Function Queries all the communication output settings for the specified
normal measurement function.

Syntax MEASure:ITEM[:NORMal]:<Normal measurement
function>?
<Normal measurement function>={V|A|W|VA
| VAR | PF | DEG | VPK | APK | WH | WHP | WHM | AH | AHP | AHM}

Example MEASURE : ITEM: NORMAL :V?—>:MEASURE: ITEM:
NORMAL:V:ELEMENT1 1;ELEMENT2 1;ELEMENT3
1;SIGMA 1
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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 measurement
function>[:ALL] {<Boolean>}

Example MEASURE : ITEM: NORMAL:V:ALL ON

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 measurement
function>:ELEMent<x> {<Boolean>}
MEASure:ITEM[ :NORMal]:<Normal measurement
function>:ELEMent<x>?
<x>=1,3(3-phase 3-wire model)
=1 to 3(3-phase 4-wire model)
Example MEASURE : ITEM: NORMAL : V: ELEMENT1 ON
MEASURE : ITEM:NORMAL:V:ELEMENT1?—:MEASURE:
ITEM: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? — :MEASURE : ITEM:
NORMAL:V:SIGMA 1

Description It is not possible to set VPK and APK normal measurement

functions using this command.

MEASure:ITEM[:NORMal]:{TIME|FREQuency|MATH}

Function Turns communication output ON or OFF for the elapsed time
of integration, frequency and computed data.

Syntax MEASure:ITEM[:NORMal]:{TIME|FREQuency|MATH}
{<Boolean>}MEASure:ITEM[ :NORMal]: {TIME | FREQuency
|MATH}?

Example MEASURE : ITEM : NORMAL : FREQUENCY ON
MEASURE : ITEM: NORMAL : FREQUENCY?— :MEASURE :
ITEM:NORMAL:FREQUENCY 1

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<l-2>|ALL|CLE ar}

Example MEASURE : ITEM:NORMAL: PRESET DEFAULT1

Description For a description of global setting, refer to Section 14.1,

"Selecting the Output Items".

MEASure:VALue?

Function Queries all the measured/computed data for the items which are
set to ON using "MEASure:ITEM" commands ("MEASure
: ITEM: HARMonics" through "MEASure: ITEM[ :NORMal ] : PRESet").

Syntax MEASure:VALue?

Example MEASURE : VALUE?—7.006E+00,6.386E+00,-36.68E+00, ...

Description Measured/computed data output by this query command is
updated at the rise of bit 0 (UPD) of the condition register (refer
to page App 2-59). For details, refer to Section 2.2.6,

"Synchronization with the Controller".
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Output/Data Format for Normal Measurement, Harmonic Analysis and Flicker Measurement

The output and data format for data obtained during normal measurement, harmonic analysis and

flicker measurement modes which is output by "MEASure : VALue?" are described below.

Data format for normal measurement data

Data for <normal measurement function> is always output in <NR3> format.

(Exampl) 99.99E+00

WH,WHP,WHM, AH, AHP , AHM —Mantissa: floating-point number of the
maximum 6 digits + Exponent: 2 digits

Except for WH, WHP, WHM, AH, AHP, AHM —Mantissa: 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) — +180.0E+00

(LAG) — —180.0E+00

Not detectable — 0.0E+00 (preceded by a space)

"9.9E+37" (+) is output in case of overrange or computation overflow. (-oL-, -oF-, PFErr,

dEGEtr, 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 items which are set to ON as described in
Section 14.1, "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.)
V1—-A1—-W1—-VA1l—-VAR1—PF1—DEG1—VPK1—APKl—
TIME—WH1—WHP1—WHM1—AH1—AHP1—AHM1—
V2—A2—>W2—>VA2—>VAR2—>PF2—DEG2—>VPK2—APK2—
TIME—WH2—>WHP2—>WHM2—>AH2—AHP2—AHM2—
V3—A3—=W3—VA3—VAR3—PF3—DEG3—VPK3—APK3—
TIME—WH3—WHP3—WHM3—AH3—AHP3—AHM3—
VE—->AY—>WE—-VAYS—-VARY—>PFX—DEGZ—
TIME—WHX—>WHPX—WHMX—AHX—AHPY—-AHM>—
FREQuency—MATH
A comma is inserted between data to separate them, and a terminator (<RMT>) 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)
V1l :5.721E+00 Al :2.4567E+00 Wl :-10.48E+00
V3 :5.717E+00 A3 :2.4573E+00 W3 :-10.48E+00
VX :5.719E+00 AY :2.4570E+00 WX :-20.96E+00
FREQ:63.998E+00
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¢ When the following commands are sent during integration

(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, -
31.47+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)

Wl
WH1
AH1
W2

WH2
AH2
W3

WH2
AH3
WX

WHZ
AHZ
FREQ:

-10.49E+00

:-1.7469E+00 WHP1
:409.26E-03 AHP1
:-10.50E+00

:-1.7500E+00 WHP2
:409.71E-03 AHP2
:-10.48E+00

:-1.7478E+00 WHP3
:409.20E-03 AHP3
:=31.47E+00

: -5.2447E+00 WHPX
:1.2282E+00 AHPX

64.001E+00

:0.0524E+00
:409.26E-03

:0.0523E+00
:409.71E-03

: 0.0524E+00
:409.20E-03

:0.1572E+00
:1.2282E+00

WHM1
AHM1

WHM2
AHM2

WHM3
AHM3

WHMZ
AHMZ

lapsed time of integration: 0 (hour) 10

.
.

-1.7993E+00
0.00E-03

-1.8024E+00
0.00E-03

-1.8012E+00

:0.00E-03

-5.4029E+00
0.0000E+00

(minute) 0 (second)
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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 all the items which are set to ON as described in Section 14.1, "Selecting the Output
Items" or using "MEASure: ITEM[ : HARMonics ] commands is output in one line at once.
The order in which each data is output is given below. (Numbers indicate element numbers.)
Vl—Al—Wl—
VA1l—VAR1—PF1—DEG1—VTHD1—ATHD1—
VCON1—ACON1—WCON1l—
VDEG1—ADEG1l—
V2—A2—>W2—
VA2—VAR2—PF2—DEG2—VTHD2—ATHD2—
VCON2—ACON2—WCON2—
VDEG2—ADEG2—
V3—A3—=W3—
VA3—VAR3—PF3—DEG3—VTHD3—ATHD3—
VCON3—ACON3—WCON3—
VDEG3—ADEG3—
VE—-AS—->WEZ—>VAYX—-VARY—>PFZ—
SYNChronize

The following number of data sets are output by one <harmonic analysis function> or SYNChronize

(PLL source frequency).
* "n" is the upper limit of the harmonic order. The harmonic data above the upper limit are not

outputted.

e V,A,W:n*+l data (1 datafor VZ, AZ W X)
Total rms value of 1st to n*th harmonic — Analysis value of fundamental — Analysis value of
2nd harmonic — ... — Analysis value of n*th harmonic

» VA,VAR,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: 1 data
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*-1 data
ontent of 2nd harmonic — .... — Content of n*th harmonic

e VDEG: n* data
hase angle of current of 1st in relation to voltage of 1s — Phase angle of voltage of 2nd in relation
to voltage of 1st — Phase angle of voltage of n*th in relation to voltage of 1st

e ADEG:n"data
Phase angle of current of 1st in relation to voltage of 1s — Phase angle of current of 2nd in
relation to current of 1st — 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 comma is 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 value from 1st to 50th harmonic of current : 8.195E+00 (A)
Analysis value of fundamental (1st) : 8.136E+00 (A)
Analysis value of 2nd harmonic : 0.003E+00 (A)
Analysis value of 3rd harmonic 1 0.903E+00 (A)
Analysis value of 50th harmonic : 0.001E+00 (A)
Content of 2nd harmonic : 0.04E+00 (%)

Content of 3rd harmonic : 11.10E+00 (%)
Content of 50th harmonic : 0.01E+00 (%)

A total of 100 data sets are output.

Data format for flicker measurement data

Data for <flicker measurement function> is always output in <NR3> format. (Mantissa:
floating-point number of 5 digits + Exponent: 2 digits)

"9.9E+37" (+) is output in case of overrange or computation overflow (-oL-, -oF-, Err-Lo or
Err-Hi is displayed).

"9.91E+37" (NAN) is output in case of no data ("------ " is displayed).

"9.9E+37" (+0) is output in case of data by which relative steady-state voltage change (dc)
cannot be defined ("undEF" is displayed).

In the total judgment result (TOTAL), "0.0E+00" is output for pass, "—1.0E+00" is output for fail
and "-2.0E+00" is output for Judgment impossible.

For elapsed time of voltage fluctuation measurement, 3 data (hour, minute and second) is output
in <NR1> format. Example: 999, 59, 59
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Output format for flicker measurement data
+ Data for all the items which are set to ON as described in Section 14.1, "Selecting the Output

Items" or using "MEASure:ITEM:FLICker" commands is output in one line at once. The order in

which each data is output is given below. (Numbers indicates element numbers.)
TIME—UN(V)1—VHZ1—DC1—DMAX1—DT1—PST1—PLT1—TOTALl1—
TIME—UN(V)2—VHZ2—DC2—>DMAX2—DT2—PST2—PLT2—TOTAL2—
TIME—UN(V)3—VHZ3—DC3—DMAX3—DT3—PST3—PLT3—TOTAL3—

» A command is inserted between data to separate them, and a terminator (<KRMT>) is added at the

end of the last data.

Output examples for flicker measurement data

* When the following commands are sent during measurement of voltage fluctuation

(Command)

(Received data)

(Description of each received data)

MEASURE:ITEM:FLICKER:PRESET DEFAULT1
MEASURE : VALUE?

1, 18, 56, 231.8E+00, 49.999E+00,
1.52E+00, 1.56E+00, 80.0E-0.3, 9.91E+37,
9.91E+37, 9.91E+37,

UN1:231.8E+00 VHZ1:49.999E+00
DC1:1.52E+00 DMAX1:1.56E+00
DT1:80.0E-03 PST1:9.91E+37

PLT1:9.91E+37 TOTAL1:9.91E+37

Elapsed time: 1 (hour) 18 (minute) 56 (second)

*"9.91E+37" (no data) will be output if the
MEASURE:VALUE? is sent during measurement of
voltage fluctuation, since computation of PST, PLT and
TOTAL is not yet ready.

* When the following commands are sent during display of judgment result

(Command)

(Received data)

(Description of each received data)

Data format for binary data

MEASURE : ITEM:FLICKER:PRESET DEFAULT1
MEASURE :FLICKER:JUDGE12?

2, 0, 0, 231.8E+00, 49.999E+00,
1.54E+00, 1.59E+00, 80.0E-0.3, 1.18E+00,
0.62E+00, -1.0E+00,

UN1:231.8E+00 VHZ1:49.999E+00
DC1:1.54E+00 DMAX1:1.59E+00
DT1:80.0E-0.3 PST1:1.18E+00

PLT1:0.62E+00 TOTALl:-1.0E+00
Elapsed time: 2 (hour) 0 (minute) O (second)

Refer to "Data Section" on page App 1-26.

Output format for binary data

Following the steps described in Section 15.1 "Selecting the Output Items" or using the

"MEASure:ITEM" group command, all data which have their communication output turned ON

are outputted together as block data of "4 bytes * number of data sets."
» There is a 6-byte header in front of the block data. (Refer to App2-7 <Block data>.)

+ Data of each items is output in the same order as ASCII format.

» No comma is inserted between data of each item to separate them.
* 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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2.3.11 PRINt Group
The commands in the PRINt group are used to make settings relating to and to inquire about built-in printer. This allows you to
make the same settings and inquiries which you can make using the PRINTER keys (AUTO, PRINT, FEED SET UP (SHIFT +
AUTO)) on the front panel. These commands are available only if the instrument is equipped with the built-in printer (/B5 model).

~
1

— T

AUTO —~(_sTATe <Space>

-~(§YNChronize)—~—{

»—( INTeWBI)T <Space> H <O'clock> }
(?) J

'\J

~(_sTaRt >T <Space> <Date> }_.Q_.@ [

(_sToP )—i <Space> <Date> }—-@—@ J

—o———& [

DEFault )—{

|<Normal measurement function>

<Space>
.'
<NRf>

ELEMent )—{ <Space> OFF

.l
(?)
U

SIGMa <Space> OFF

PRESet )—-{ <Space>

HARMonics

i<Harmonic analysis print function>

ALL <Space>

ELEMent )—]  <x>
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k3

FLICker

—@Q%;Set )——l <Space>

DEFault }—+{ <> |

CPF

ALL <Space> F_( OFF
o )
[ <Rt |

<NRf>

ELEMem)——l <X> |———| <Space>

o

M VALue )}

QOO

N PANel )

I~ ABORt )
{ FEED )_.| <Space> |_.| <NR1> |

o
o/

PRINt?

Function Queries all the current built-in printer settings.
Syntax PRINt?

Example PRINT? —(Response to PRINT:AUTO?);

(Response to PRINT:ITEM?)

PRINt:ABORt
Function Stops printing.
Syntax PRINt:ABORt
Example PRINT : ABORT

PRINt:AUTO?

Function Queries all the current auto print mode settings.

Syntax PRINt:AUTO?

Example PRINT : AUTO? -: 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 {<O'clock>}
PRINt:AUTO:INTerval?
{<0'clock>}={<NRf>,<NRf>[,<NRf>] |
<Character 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? —>: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 {<Date>,<0'clock>}
PRINt:AUTO:STARt?
<Date>={<NRf>,<NRf>,<NRf>|<Character string>}
<O0'clock>={<NRf>,<NRf>[,<NRf>]
|<Character string>}

Example PRINT : AUTO: START 96,4,1,8,30,50
PRINT:AUTO:START "1996/04/01","08:30:50"
PRINT:AUTO:START—:PRINT:AUTO:START
96,4,1,8,30,50

Description For <Date> and <O'clock> data, refer to

Section 2.3.16,

PRINt:AUTO[:STATe]

Function Turns auto print mode ON or OFF/queries the current setting.

"SYSTem Group".

Syntax PRINt:AUTO[ :STATe] {<Boolean>}
PRINt:AUTO:STATe?

Example PRINT : AUTO: STATE OFF
PRINT:AUTO:STATE?—:PRINT : AUTO: STATE 0

PRINt:AUTO:STOP

Function Sets stop time for auto print mode/queries the current setting.

Syntax PRINt:AUTO:STOP {<Date>,<0'clock>}
PRINt:AUTO:STOP?
<Date>={<NRf>,<NRf>,<NRf>|<Character string>}
<0'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:STOP—:PRINT:AUTO:STOP
96,4,1,12,5,30

Description For <Date> and <O'clock> data, refer to

Section 2.3.16, "SYSTem Group".
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PRINt:AUTO:SYNChronize

Function Sets print synchronization method for auto print mode/queries
the current setting.

Syntax PRINt:AUTO:SYNChronize {TIMer|INTEGrate
| FLICker}
PRINt:AUTO:SYNChronize?

Example PRINT : AUTO: SYNCHRONIZE TIMER
PRINT:AUTO: SYNCHRONIZE?—:PRINT:AUTO:
SYNCHRONIZE TIMER

Description Selectable print synchronization methods are given below.
TIMer : Start/stop time synchronization
INTEGrate : Integration time synchronization

FLICker

PRINt:FEED

Function Feeds print paper.

: Flicker measurement synchronization

Syntax PRINt:FEED {<NR1>}
{<NR1>}=1 to 20
Example PRINT : FEED 5

PRINt:ITEM?

Function Queries all the printer settings for measured/computed data.

Syntax PRINt:ITEM?

Example PRINT: ITEM?— (Response to PRINt:ITEM: NORMal?);
(Response to PRINt:ITEM: HARMonics?); (Response
to PRINt:ITEM: FLICker?)

PRINt:ITEM:FL|Cker?

Function Queries all the printer output items for flicker measurement.

SyMax PRINt:ITEM:FLICker?

Example PRINT : ITEM: FLICKER? —>:PRINT:ITEM:
FLICKER:CPF:ELEMENT1 1;ELEMENT2 0;ELEMENT3
0; :PRINT:ITEM:FLICKER:JUDGE:ELEMENT1
1;ELEMENT2 0;ELEMENT3 0

PRINt:ITEM:FLICker:{CPF|JUDGe}?

Function Queries all the printer output items for CPF graph or flicker
meter judgment result table.

SyMax PRINt:ITEM:FLICker:CPF?

EﬂmmePRINT:ITEM:FLICKER:CPF?—*:PRINT:ITEM:
FLICKER:CPF:ELEMENT1 1;ELEMENT2 0;ELEMENT3
0

PRINt:ITEM:FLICker:{CPF|JUDGe}[:ALL]

Function Turns printer output of CPF graph or flicker meter judgment
result table ON or OFF for all the valid elements at once.

Syntax PRINt:ITEM:FLICker:CPF[:ALL] {<Boolean>}

Example PRINT : ITEM: FLICKER: CPF:ALL ON

PRINt:ITEM:FLICker:{CPF|JUDGe}:ELEMent<x>
Function Turns printer output of CPF graph or flicker meter judgment
result table ON or OFF for the specified element/queries the
current setting.
Symm(PRINt:ITEM:FLICker:CPF:ELEMent<X>
{<Boolean>}
PRINt:ITEM:FLICker:CPF:ELEMent<x>?
<x>=1, 3(3-phase 3-wire model)
1 to 3(3-phase 4-wire model)
Example PRINT : ITEM: FLICKER:CPF:ELEMENT1 ON
PRINT:ITEM:FLICKER:CPF:ELEMENT1?—:PRINT:
ITEM:FLICKER:CPF:ELEMENT1 1

PRINt:ITEM:FLICker:PRESet

Function Sets the printer output items for flicker measurement mode to
the specified default setting at once.

SynMX PRINt:ITEM:FLICker:PRESet {DEFault<l-
2>|ALL|CLEar}

Example PRINT : ITEM: FLICKER: PRESET DEFAULT1

Description «  For a detailed description of default setting, refer to 11.2

"Setting Printer Output Functions".

PRINt:ITEM:HARMonics?

Function Queries all the print output items for harmonic analysis mode.
Syntax PRINt:ITEM:HARMonics?

Example PRINT:ITEM:HARMONICS?—:PRINT: ITEM: HARMONICS:V:ELEMENT1 1;

—

ELEMENT2 1;ELEMENT3 1;:PRINT:ITEM:HARMONICS:A:ELEMENT1

I

—

ELEMENT2 1;ELEMENT3 1;:PRINT:ITEM:HARMONICS:W:ELEMENT1

I

ELEMENT2 1;ELEMENT3 1;:PRINT:ITEM:HARMONICS:DEG:ELEMENT1

o o

ELEMENT2 0;ELEMENT3 0; :PRINT:ITEM:HARMONICS:GV:ELEMENT1
ELEMENT2 0;ELEMENT3 0; :PRINT:ITEM:HARMONICS:GA:ELEMENT1

o

ELEMENT2 0;ELEMENT3 0; :PRINT:ITEM:HARMONICS:GW:ELEMENT1

o

ELEMENT2 0;ELEMENT3 0; :PRINT:ITEM:HARMONICS:GVD:ELEMENT1

o o

ELEMENT2 0;ELEMENT3 0; :PRINT:ITEM:HARMONICS:GAD:ELEMENT1
ELEMENT2 0;ELEMENT3 0; :PRINT:ITEM:HARMONICS:CGV:ELEMENT1

o

ELEMENT2 0;ELEMENT3 0; :PRINT:ITEM:HARMONICS:CGA:ELEMENT1

o

ELEMENT2 0;ELEMENT3 0; :PRINT:ITEM:HARMONICS:CGW:ELEMENT1

o

ELEMENT2 0;ELEMENT3 0
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PRINt:ITEM:HARMonics:<Harmonic analysis
function>?
Function Queries all the printer output settings for the specified
harmonic analysis function.
Syntax PRINt:ITEM:HARMonics:<Harmonic analysis
function>?
Example PRINT:ITEM: HARMONICS:V?—=:PRINT:ITEM:
HARMONICS:V:ELEMENT1 1;ELEMENT2 1;ELEMENT3 1
Description Selectable functions are given below.
V  : Analysis voltage value and relative harmonic content
are printed in numeric.
A : Analysis 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*th in 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 Analysis voltage value is printed in graph.

GA Analysis current value is printed in graph.

GW : Analysis active power value is printed in graph.

GVD: Phase angle of voltage of each harmonic from 2nd to
n*th in relation to voltage of the 1st is printed in graph.

GAD: Phase angle of current of each harmonic from 2nd to
n“th in relation to current of the 1st is printed in graph.

CGV: Relative harmonic content of voltage is printed in
graph.

CGA: Relative harmonic content of current is printed in
graph.

CGW: Relative harmonic content of active power is printed in

graph.

* "n" is the upper limit of the harmonic order.

PRINt:ITEM:HARMonics:<Harmonic analysis

function>[:ALL]

Function Turns printer output for the specified harmonic analysis
function ON or OFF for all the effective elements at once.

Syntax PRINt:ITEM:HARMonics:<Harmonic analysis
function>[ :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?
—:PRINT:ITEM:HARMONICS: V:ELEMENT1 1

PRINt:ITEM:HARMonics:PRESet

Function Sets printer output items for harmonic analysis mode to the
specified default setting at once.

Syntax PRINt:ITEM:HARMonics:PRESet {DEFault<l-
2>|ALL|CLEar}

Example PRINT : ITEM: HARMONICS : PRESET DEFAULT1

Description For a description of global setting, refer to Section 11.2,
"Setting Printer Output Functions".

PRINt:ITEM:NORMal?

Function Queries all the printer output items for normal measurement
mode.

Syntax PRINt:ITEM:NORMal?

Example PRINT:ITEM:NORMAL?—>: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:ELEMENT]1 1;ELEMENT2 1; ELEMENT3

1;SIGMA 1;:PRINT:ITEM:NORMAL:VA:ELEMENT1 0; ELEMENT2
0;ELEMENT3 0;SIGMA 0;: PRINT:ITEM:NORMAL:VAR:ELEMENTI
0;ELEMENT2 0;ELEMENT3 0;SIGMA 0;:PRINT:ITEM:
NORMAL:PF:ELEMENT1 0;ELEMENT2 0;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; :PRINT:ITEM:NORMAL:APK:ELEMENT1 0;ELEMENT2
0; ELEMENT3 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
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PRINt:ITEM[:NORMal]:<Normal measurement

function>?

Function Queries all the printer output settings for the specified normal
measurement function.

Syntax PRINt:ITEM[:NORMal]:<Normal measurement function>?
<Normal measurement function>={V|A|W|VA|VAR|PF|DEG
| VPK | APK | WH | WHP | WHM | AH | AHP | AHM}

Example PRINT:ITEM:NORMAL:V?—:PRINT:ITEM:NORMAL:
V:ELEMENT1 1;ELEMENT2 1;ELEMENT3 1;SIGMA 1

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 measurement
function>[:ALL] {<Boolean>}

Example PRINT : ITEM: NORMAL :V:ALL ON

PRINt:ITEM[:NORMal]:<Normal measurement

function>:ELEMent<x>

Function Turns printer output for the specified normal measurement
function ON or OFF for the specified element/queries the
current setting.

Syntax PRINt:ITEM[ :NORMal]:<Normal measurement
function>:ELEMent<x> {<Boolean>}
PRINt:ITEM[ :NORMal]:<Normal measurement
function>:ELEMent<x>?
<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?—:PRINT:
ITEM:NORMAL:V:ELEMENT1 1

PRINt:ITEM[:NORMal]:<Normal measurement

function>:SIGMa

Function Turns printer output of 3 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?—:PRINT:ITEM:
NORMAL:V:SIGMA 1

Description It is not possible to set VPK and APK normal measurement

functions using this command.

PRINt:ITEM[:NORMal]:{TIME|[FREQuency|MATH}

Function Turns communication output ON or OFF for the elapsed time
of integration, frequency and computed data/queries the
current setting.

Syntax PRINt:ITEM[:NORMal]:{TIME |FREQuency |MATH}
{<Boolean>}PRINt:ITEM[ :NORMal]:{TIME
| FREQuency | MATH} ?

Example PRINT : ITEM: NORMAL : FREQUENCY ON

PRINT : ITEM:NORMAL : FREQUENCY ?— : PRINT : ITEM: NORMAL

:FREQUENCY 1

PRINt:ITEM[:NORMal]:PRESet

Function Sets printer output items for normal measurement mode to the
preset settings at once.

Syntax PRINt:ITEM[ :NORMal]:PRESet {DEFault<l-
2>|ALL|CLEar}

Example PRINT : ITEM: NORMAL : PRESET DEFAULT1

Description For a description of global setting, refer to Section 11.2,

"

"Setting Printer Output Functions (Optional)".

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 using "PRINt: ITEM" commands
("PRINt:ITEM:HARMonics" through"PRINt
: ITEM[ :NORMal ] : PRESet").

Syntax PRINt:VALue

Example PRINT : VALUE

IM 253102-01E
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Appendix 2.3 Commands

2.3.12 RECall Group

The commands in the RECall group are used to recall set-up information. This allows you to make the same settings and 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 4 :File no.

Example RECALL : PANEL 1

2.3.13 SAMPIe Group

The commands in 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

<Space>

SAMPIe?

Function Queries all the current sampling settings.

Syntax SAMPle?

Example SAMPLE?—: SAMPLE :RATE 0.500E+00;HOLD 0

SAMPIle:HOLD

Function Turns hold 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

SAMPIe:RATE
Function Sets sample rate/queries the current setting.
Syntax SAMPle:RATE {<Time>}
SAMPle:RATE?
<Time>= 0.25 to 2.0sec(0.25,0.5,2.0sec)
Example SAMPLE : RATE 500MS
SAMPLE :RATE?—:SAMPLE:RATE 0.500E+00

App 2-50 IM 253102-01E



Appendix 2.3 Commands

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 g
% EESE <Space> }—-{ﬁ
- J
N\
% FILTer )—-{ <> <Space> RISE
—
~?)
N\
¥—@MESsage <Space> OFF )
—
[ <NRb_]
~(?)
N\
g J
- @
STATus? STATus:EESE

Function Queries all the settings relating to the communications status
function.

Syntax STATus?

Example STATUS? -: STATUS:EESE O0;FILTERI

NEVER;FILTER2 NEVER;FILTER3 NEVER;FILTER4

NEVER; FILTER5 NEVER;FILTER6 NEVER;FILTER7

NEVER; FILTER8 NEVER;FILTER9 NEVER;FILTER1O

NEVER; FILTERI11 NEVER; FILTERL12

NEVER;FILTER13 NEVER;FILTERL14

NEVER;FILTERL1S NEVER; FILTERL1G®6

NEVER; QMESSAGE 1

STATus:CONDition?

Function Queries the contents of the condition register.

Syntax STATus:CONDition?

Example STATUS : CONDITION—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?—: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?—1

Description For a description of the extended event register, refer to

Appendix 2.4, "Status Report".

STATus:ERRor?

Function Queries the code and the message (at the beginning of the error
queue) of the error which has occurred.

Syntax STATus:ERRor?

Example STATUS : ERROR?—113, "Undefined header"

IM 253102-01E
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Appendix 2.3 Commands

STATus:FlLTer<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?—: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:SPOL1?

Example STATUS : SPOLL?—STATUS : 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

allows you to make the same settings and inquiries which can be made using the MISC key ("StoreE" menu) on the front panel.

(iR )P )

<Space> }—ﬁ <NRf>

STORe:PANel
Function Stores set-up information in the internal memory
Syntax STORe:PANel {<NRf>}

{<NRf>}=1 to 4 :File no.

Example STORE : PANEL 1

App 2 -52
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2.3.16 SYSTem Group

The commands in the SYSTem group are used to make settings relating to and to inquire about system (internal clock). This

allows you to make the same settings and inquiries which you can make using the MISC key ("dAtE" menu) on the front panel.

o ~
DATE >T <Space> |——+{ <Date>
=)
L
TIME >T <Space> |———{ <O'clock>
=)
L
o) J
L

SYSTem?

Function Queries all the system (internal clock) settings.

Syntax SYSTem?

Example SYSTEM?—: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]195,12,
31{<Character string>}="[YY]YY/MM/DD"
[YY]YY: 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?
{<0'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?—:SYSTEM:TIME 17,15,0

Description If second (SS) is not set, it will be 0 second.
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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 IEEE 488.2-

1987. There is no front panel key that corresponds to this group.

-~

é_;
Q
»
-/

G
]
(¢}
AN N N .

<Space> ‘—-[ <NRf>
®
) 1

<Space> ‘—-.[ <NRf> ’7_/
=)

N\
)G
G

[N N N

*CLS

Function Clears the standard event register, extended event register and
erTor queue.
Syntax *CLS
Example *CLS
Description « The output queue will also 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 Sets the value for the standard event enable register/queries the
current setting.
Syntax *ESE {<NRf>}
*ESE?
{<NRf>}=0 to 255
Example *ESE 251
*ESE?—251
Description « <NRf> is the sum of the bits expressed as a decimal number.
 For example, if "*ESE 251" is set, the standard event enable
register will be setto "111111011". This means that 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
eITor occurs.
e Default is "0", i.e. all bits are disabled.
 The standard event enable register will not be cleared, even if
a query is made using "*ESE?".

* For details of the standard event enable register, refer to App 2-50.

*ESR?

Function Queries the value of the standard event register and clears it at
the same time.

Syntax *ESR?

Example *ESR?—32

Description « The sum of the bits is 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" is returned, this means that the standard
event register is "00100000", i.e. the SRQ has occurred due
to a command syntax error.

« If a query is made using "*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? —-YOKOGAWA,253103,0,F1.01

Description A reply consists of the following sequence: <Manufacturer>,

<Model>, <Serial No.> and <Firmware version>.

*OPC

Function This command sets bit 0 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 2-54
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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 this instrument.

Syntax *OPC?

*OPT?

Function Queries installed options.

Syntax *OPT?

Example *OPT?—DA, PRINTER, HARMONICS , FLICKER

Description « "None" will be attached to the reply if no options are installed.
« "*OPT?" must always be the last query in a program message. If

there is another query after "*OPT?" , an error will occur.

*PSC

Function Selects whether or not to clear the following registers when
power is turned 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 (does not clear the registers) value other
than 0 (clears the registers)

Example *PSC 1
*PSC?—1

Description For details of each register, refer to Appendix 2.4.

*RST

Function Resets (initialize) the current settings.

Syntax *RST

Example *RST

Description For a detailed description, refer to Section 13.1, "Storing,
Recalling and Initializing Set-up Information". All the set-up

information except for those relating to communication are reset.

*SRE
Function Sets the value of the service request enable register/queries the
current setting.
Syntax *SRE {<NRf>}
*SRE?
{<NRf>}=0 to 255
Example *SRE 239
*SRE?—175(since the setting of bit 6 (MSS) 1is ignored)
Description « <NRf> is the sum of the bits expressed as a decimal number.

» 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 is the MSS bit, so it
will be ignored.

o Defaultis "0", i.e. all bits are disabled.

 The service request enable register will not be cleared, even if

a query is made using "*SRE?".

« For details of the service request enable register, refer to page

App 2-56.

*STB?

Function Queries the value of the status byte register.
Syntax *STB?

Example *STB?—4

Description « The sum of the bits expressed as a decimal value is returned.

.

Bit 6 is MSS not RQS, since the register is read without serial

polling.

For example, if "4" is returned, the status byte register is set
t0 "00000100", i.e. the error queue is not empty (an error

has occurred).

The status byte register will not be cleared, even if a query is

made using "*STB?".

.

For details of the status byte register, refer to page App 2-56.

*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?—0

Description « "0" will be returned if the self test result is satisfactory. "1"

will be returned if an abnormality is detected during the test.

*WAI

Function Waits for the command following "*WATI" until execution of
the designated overlap command has been completed. This
command will be ignored since overlap commands are not
supported by this instrument.

Syntax *WAT

IM 253102-01E
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Appendix 2.4 Status Report

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. This is an extended version of the one specified in IEEE
488.2-1987.

\ 7 \ 6 \ 5 \ 4 \ 3 \ 2 \ 1 \ 0 \Service request enable register

—{
&
&
| OR
&
&
&
L &
MSS
| 7 | 6 |[ESBIMAVIEES[EAV] 1 | 0 |Status byte
RQS
Occurrence
?ef(?usegiwce [ ———1Output Error
| ——queue queue
[7]6[5]4]3] 2] 1] 0 |standardeventenable
e g‘ register
&
&
&
— 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
o i register

&

&

| 0 |Extended event register

[15]14]13]12]11]10] 9 [ 8 [ 7 [ 6 [ 5][4[3 ] 2]

[15[14]13[12[11]10] 9[8[ 7 [ 6 [ 5[ 4 [ 3] 2 [ 1] 0 |Transitfilter

- | b |k

[15[14]13[12[11]10[ 9[8[ 7[6[5][4[3] 2] 1] 0 |Condition register
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Overview of Registers and Queues

Name Function Writing Reading
Status byte — Serial poll
RQS), *STB?(MSS)
Service request Masks status byte. ~~ *SRE *SRE?
enable register
Standard event register ~ Eventin the instrument — *ESR?
Standard event Masks standard ~ *ESE *ESE?
enable register event register.

Extended event register Event in the instrument — STATus : EESR?

Extended event Masks extended ~ STATus:EESE STATus:EESE?

enable register event register.

Condition register ~ Current instrument ~ — STATus:CONDition?
status

Transit filter Extended event STATus:FILTer STATus:FILTer<x>?

occurrence register ~ <x>

conditions

Output queue Stores response All queries
message to a query.

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

: Sets bit 5 (ESB) of status byte to
"1"or"0".

: Sets bit 4 (MAV) of status byte to
"1"or"0".

: Sets bit 3 (EES) of status byte to
"1"or "0".

: Sets bit 2 (EAV) of status byte to
"1"or"0".

Standard event register
Output queue
Extended event register

Error queue

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 event register ~ : 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 is used 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 [ESBJ[MAV/EES]EAV] 1 | 0 |

MSS

« Bits0,1and 7
Not used (always "0")

- 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 2-60.

- Bit3 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 2-59.

- Bit4 MAYV (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 2-60.

- 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 2-58.

- Bit6 RQS (Request Service)/MSS (Master

Status Summary )

Set to "1" when a logical AND of the status byte (except for
bit 6) and the service request enable register is not "0", i.e.
when the instrument is requesting service from the
controller. RQS is set to "1" when MSS changes from "0" to
"1", and is cleared when a serial poll is performed or when
MSS changes to "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 request enable
register to "0". For example, to mask bit 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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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
request enable 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 be set to "1". In this case, 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 bits in the status byte will be cleared.

- Serial poll
Execution of a serial poll changes bit 6 to RQS. This causes
RQS to be read. After completion of the read-out, only
RQS is cleared. Using a serial poll, it is not possible to read
MSS.

Clearing the Status Byte

No method is provided for forcibly clearing all the bits in the

status byte. Bits which are cleared are shown below.

« When a query is made using the *STB? query
No bit is cleared.

- When a serial poll is performed
Only the RQS bit is cleared.

« When the *CcLs command is received
When the *CLS command is received, the status byte itself
is not cleared, but the contents of the standard event register
(which affects the bits in the status byte) are cleared. As a
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|6 |5 |43 ]2|1]0
PONURQ|CME|EXE DDE QYERQC|OPC

. Bit7 PON (Power ON)
Set to "1" when power to the instrument is turned ON

- Bit6 URQ (User Request)
Not used (always "0")

- Bit5 CME (Command Error)
Set to "1" when the command syntax is incorrect.
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.

- Bit3 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; data is lost due to an overflow

in the output queue.

- Bit1 RQC (Request Control)
Not used (always "0")

- Bit0 OPC (Operation Complete)
Set to "1" when the operation designated by the *OPC
command has been completed.

Bit Masking

To mask a bit 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 enable register to "0". This can be done using the *ESE
command. To query whether each bit of the standard event
enable register is "1" or "0", use the *ESE?. For details of the

*ESE command, refer to Appendix 2.3.
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Operation of the Standard Event Register
The standard event register is provided for eight different
kinds of event which can occur inside the instrument. Bit 5
(ESB) of the status byte is set to "1" when any of the bits in
this register becomes "1" (or when the corresponding bit of
the standard event enable register becomes "1").
Examples
1. A query error occurs.
2.Bit2 (QYE)is setto "1".
3.Bit 5 (ESB) of the status byte is set to "1" if bit 2 of the
standard event enable register is "1"
It is also possible to check what type of event has occurred inside the

Reading from the Standard Event Register
The contents of the standard event register can be read by the
*ESR command. After completion of the read-out, the
register will be cleared.

Clearing the Standard Event Register
The standard event register is cleared in the following three
cases.
« When the contents of the standard event register are read
using *ESR?
* When the *CLS command is received
* When power is turned ON again

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

Condition register 1514713712111 ]710] 9 | 8
:STATus:CONDition?

7 6 4 3 2 1

2 |1

5
4
FOV | OVRS |ITM/FPR|ITG/FLK
4

LYY Yy vy

Transit filter 1514131211 [10] 9 | 8

¢¢¢¢¢¢ii

{RISE | FALL | BOTH | NEVer}
15 14 |13 |12 |11 | 10

ry

2 |1

8
7

0 POA3 | POV3 | OVR3 | POA2 | POV2 | OVR2 | POA1 | POV1 | OVR1
7

O f=—|

Gl o
4

o< 15 o
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Extended event register
:STATus:EESR?

Function of each bit of the condition register is described below.
Bit0 UPD(Updating)
Bit1 ITG(Integrate busy)
FLK (Flicker busy)
Bit2 ITM(Integrate timer busy)
FPR (Flicker period)
Bit3 OVRS(Z results overflow)

Bit 0 Set to "1" during update of measured data. UPD changes from "1" to "0" when update is complete.

Set to "1" during integration. (See the figure below.)
Set to "1" while measurement of voltage fluctuation is in operation in flicker measurement mode. (See the next page.)

Set to "1" while integration time is in operation. (See the figure below.)
Set to "1" while measurement of voltage fluctuation for each observation period is in operation in flicker measurement mode. (See the next page.)

Set to "1" when an overflow occurs in measured/computed data (¥ and computation result) for which

the element cannot be identified. ("--oF--" is displayed.)

Bit4 FOV(Frequency Over)
Bit5 PRN(PRiNter busy)
Bit6 OVRI(Element] mesured data over)

Set to "1" when the measured frequency is outside the range. ("ErrLo", "ErrHi" or "FrqEr" is displayed.)

Set to "1" while the built-in printer is in operation.

Set to "1" when an overflow or error occurs in measured/computed data for element 1.
("--oL--", "PFErr", "dEGEr" or "--oF--" is displayed.)
Set to "1" when a peak over occurs in voltage value for element 1.

Bit7 POV1(Element] voltage peak over)
Bit8 POAI(Element! current peak over)
Bit9 OVR2(Element2 mesured data over)

Set to "1" when a peak over occurs in current value for element 1.

Set to "1" when an overflow or error occurs in measured/computed data for element 2.
("--oL--", "PFErr", "dEGEr" or "--oF--" is displayed.)

Bit 10 POV2(Element?2 voltage peak over)  Setto"1" when a peak over occurs in voltage value for element 2.
Bit 11 POA2(Element2 current peak over)  Setto "1" when a peak over occurs in current value for element 2.
Bit 12 OVR3(Element3 mesured data over) ~ Set to "1" when an overflow or error occurs in measured/computed data for element 3.
("--oL--", "PFErr", "dEGEr" or "--oF--" is displayed.)
Bit 13 POV3(Element3 voltage peak over)  Setto "1" when a peak over occurs in voltage value for element 3.
Bit 14 POA3(Element3 current peak over)  Set to "1" when a peak over occurs in current value for element 3.
Manual integration mode Standard integration mode Continuous integration mode
Elapsed time

of integration
ntegration

timer timer | timer timer
preset time preset time § preset time Ipreset time! Reset

Stop Reset Start Stop

ITG ITG ITG | I—
I™ IT™ —I—l— ITM4

Z SpuewwWoO) uoljediunwwos g xipuaddy

Start Stop Reset Start

Appendix

|

|

I

‘L Reset automatically when the
elapsed time of integration reaches

the time set on the integration timer,
then re-starts.
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Appendix 2.4 Status Report

Real time counting Real time counting continuous integration | Measurement of voltage fluctuation
standard integration ntegration timer preset time in flicker measurement mode
Number of times measurement of
short-term flicker value Pst is performed
El d tim During | - . During
apse e measurement Time required for display of

each measurement of Pst judgment

of integration
result

of rated voltage

timer | timer | _ ftimer |
preset time | preset time fpreset time|

I
7 ion] ion] Observation
period 1 period 2 | period 3 I period N

Reset

| | Stop time

Starttime  Stop time Reset Start time start §
ITG—I ITG | I— FLK; ; 22
™ S I T e T L
d

Reset automatically when the Reset when the time required Reset when measurement is completed
elapsed time of integration for each measurement of Pst the specified number of times or when
reaches the time set on the elapsed, then re-starts i ately. is stopped in the middle
integration timer, then re-starts. of operation.

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  Sets the specified bit of the extended event register to "1" when changes from "0" to "1" or from "1" to "0".
NEVer  Always set to "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 MEASure[ :NORMal] :VALue?
query is sent to request output of the measured data, the response data will be stored in the output queue until it is read out. The
example below shows that data is 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 a new message is received from the controller
» When dead lock occurs (page App 2-4)
* When a device clear command (DCL or SDC) is received
* When power is turned 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 occurs and its error No. 113 and message "Undefined header" will be stored 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
overflow"
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 is turned 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
Computer :IBM PC/AT and compatible system with National Instruments AT-GPIB/TNT IEEE-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

Thkkkhhkhhhhhhkhhhhhkhkhhhhhkhkhhhkhhhhhk ok hhhhhhkkhhh ok khhhhkkhhhkkhhhhkkhhhhkkkhhkkkhhkkkk*
Tk *
'* Sample Program (1) for the WT2000 series *
' *
'* Used to set measurement conditions/ranges for normal measurement mode, and read *
'* and dlspla{ the following data each time measured/computed data is updated. *
! tage (V), current (A), active power (W), voltage frequency (VHz) *
'* *
Thkkkhhkhhhhhhkhhhhhkhkhhhhhkhhhhhhkhkhh ko hhhhhkkhhh ok khhhhkhhhhhkkhhhkkhhhhkkkhhkkkhhhkkk*

REM $INCLUDE: 'gbdecl.bas'

DECLARE SUB gpiberr (msg$)
DECLARE SUB dvmerr (msgg, SPR%)

DIM D$(13)

CLsS
PRINT

! CALL IBDEV(0, 1, O, TlOs, 1, 0, dvmg)
CALL IBFINDS"DEVI" 'vm$ )
IF (dvm% < 0) THEN CALL gpiberr("Ibdev Error")

clear the device.
CALL IBCLR(dvm$%)
IF (IBSTA% AND EERR) THEN CALL gpiberr("Ibclr Error")
' set measurement condition.
WRT$ = "SAMPLE:RATE 0.5S;HOLD OFF"
CALL IBWRT(dvm%, WRT
IF (IBSTA% AND EERR) THEN CALL gpiberr("Ibwrt Error")

WRT$ = "VOLTAGE:MODE RMS"
CALL IBWRT(dvm$%, WRTS$
IF (IBSTA% AND EERR) THEN CALL gpiberr("Ibwrt Error")

WRT$ = "CURRENT:MODE RMS"
CALL IBWRT(dvm$%, WRT$)
IF (IBSTA% AND EERR) THEN CALL gpiberr("Ibwrt Error")

WRT$ = "FILTER OFF"
CALL IBWRT(dvm%, WRT$)
IF (IBSTA% AND EERR) THEN CALL gpiberr("Ibwrt Error")

WRT$ = "SCALING OFF;AVERAGING OFF"
CALL IBWRT(dvm$%, WRTS$
IF (IBSTA% AND EERR) THEN CALL gpiberr("Ibwrt Error")

WRT$ = "VOLTAGE:RANGE 100V"
CALL IBWRT(dvm%, WRT$)
IF (IBSTA% AND EERR) THEN CALL gpiberr("Ibwrt Error")

WRT$ = "CURRENT:RANGE 5A"
CALL IBWRT(dvm%, WRTS$

)
IF (IBSTA% AND EERR) THEN

WRT$ = "DISPLAY4:FUNCTION
CALL IBWRT(dvm%, WRTS)
IF (IBSTA% AND EERR) THEN

CALL gpiberr("Ibwrt Error")
VHZ ; ELEMENT 1"
CALL gpiberr("Ibwrt Error")

WRTS =

"MEASURE : ITEM: PRESET DEFAULT1"

CALL IBWRT(dvm%, WRT
IF (IBSTA% AND EERR) THEN CALL gpiberr("Ibwrt Error")

WRT$ = "MEASURE:FORMAT ASCII"
CALL IBWRT(dvm$%, WRTS$
IF (IBSTA% AND EERR) THEN CALL gpiberr("Ibwrt Error")

FOR J = 1 TO 500000: NEXT J

WRT$ = "STATUS:FILTER1 FALL"
CALL IBWRT(dvm$, WRTS)
IF (IBSTA% AND EERR) THEN CALL gpiberr("Ibwrt Error")

FOR I = 1 TO 10
WRT$ = "STATUS:EESR?"
CALL IBWRT(dvm$, WRTS)
IF (IBSTA% AND EERR) THEN CALL gpiberr("Ibwrt Error")

WRT$ = "COMMUNICATE:WAIT 1"
CALL IBWRT(dvm%, WRT$)
IF (IBSTA% AND EERR) THEN CALL gpiberr("Ibwrt Error")

WRT$ = "MEASURE:VALUE?"
CALL IBWRT(dvm$, WRTS)
IF (IBSTA% AND EERR) THEN CALL gpiberr("Ibwrt Error")

'read measurement data.
RD$ = SPACES$(512)
CALL IBRD(dvm%, RD$)
IF (IBSTA% AND EERR) THEN CALL gpiberr("Ibrd Error")

Z Spuewwo) uonediunwwon g xipuaddy

c$ = RDS$
FOR K = 0 TO 12
L = INSTR(CS, " ")
B = INSTR(CS, ","
IF B = 0 THEN B = INSTR(CS, " ")
D$(K) = LEFT$(C$, (B - 1))
C$ = MID$(C$, (B + 1), L)
NEXT K
PRINT "ELEMENT1: ", D$(0), D$(1), D$(2)
PRINT "ELEMENT2: ", D$(3), D$(4), DS$(5)
s amee R B R s
PRINT "Frquency: ", D$:l%) (10 ¢t ppenaix
NEXT I

' Call the IBONL function to disable the hardware and software.
CALL IBONL(dvm$,

END
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Tokkkkkkkkkkkkkkkkkkkkk ok ok kk ko kkkkk ko k ok ok kkkkk ok ko k ko ko k ko ko kkkkkkkkkkkkkkkkkkk ke k %

Tk

'* Sample Program (2) for the WT2000 series

'* Used to carry out integration in standard integration mode, and read
'* and display the following data each time measured/computed data is updated.
' Active power (W), watt-hour (Wh, Wh+, Wh-), ampere-hour (Ah, Ah+, Ah-),

't elapsed time of integration (IMTEG- TIME)

T

Tokkkkkkkkkkkkkkkkkkkkkkkkkk ok ok ok ok kkkkkk ok kkkk ok kkkkkkk ko ko ko ko kkkkkkkkkkkkkkkkkkk ko

REM $INCLUDE: 'gbdecl.bas'
DECLARE SUB gpiberr (ms

$)
DECLARE SUB dvmerr (msgg, SPR%)

DIM D$(28)

CLS
PRINT

CALL IBDEV(0, 1, 0, T10s, 1, 0, dvm®)
IF (dvm% < 0) THEN CALL gplberr( "Ibdev Error")

clear the dev1ce.
CALL IBCLR(dvm

%)
IF (IBSTA% AND EERR) THEN CALL gpiberr("Ibclr Error")

set measurement condition.

WRT$ = "SAMPLE:HOLD OFF"

CALL IBWRT(dvm%, WRT$)

IF (IBSTA% AND EERR) THEN CALL

WRT$ = "VOLTAGE:MODE RMS"
CALL IBWRT(dvm%, WRT$)
IF (IBSTA% AND EERR) THEN CALL

WRT$ = "CURRENT:MODE RMS"
CALL IBWRT(dvm%, WRT$)
IF (IBSTA% AND EERR) THEN CALL

WRT$ = "FILTER OFF"
CALL IBWRT(dvm$, WRTS)
IF (IBSTA% AND EERR) THEN CALL

WRT$ = "SCALING OFF;AVERAGING OFF"

CALL IBWRT(dvm%, WRT$)
IF (IBSTA% AND EERR) THEN CALL

WRT$ = "VOLTAGE:RANGE 100V"
CALL IBWRT(dvm%, WRT$)
IF (IBSTA% AND EERR) THEN CALL

WRT$ = "CURRENT:RANGE 5A"
CALL IBWRT(dvm%, WRT$)
IF (IBSTA% AND EERR) THEN CALL

WRT$ = "INTEGRATE:MODE NORMAL"
CALL IBWRT(dvm%, WRTS$)
IF (IBSTA% AND EERR) THEN CALL

WRT$ = "INTEGRATE:TIMER 1,0"
CALL IBWRT(dvm%, WRT$)
IF (IBSTA% AND EERR) THEN CALL

WRT$ = "MEASURE:ITEM:PRESET DEFAULT2"

CALL IBWRT(dvm%, WRT$)
IF (IBSTA% AND EERR) THEN CALL

WRT$ = "MEASURE:ITEM:FREQUENCY
CALL IBWRT(dvm%, WRT
IF (IBSTA% AND EERR) THEN CALL

WRT$ = "MEASURE:FORMAT ASCII"
CALL IBWRT(dvm%, WRT$)
IF (IBSTA% AND EERR) THEN CALL

'wait
FOR I = 1 TO 500000: NEXT I

WRT$ = "STATUS:FILTER1 FALL"
CALL IBWRT(dvm%, WRT$)
IF (IBSTA% AND EERR) THEN CALL

WRT$ = "STATUS: FILTER2 FALL"
CALL IBWRT(dvm$, WRTS)
IF (IBSTA% AND EERR) THEN CALL

WRT$ = "STATUS:EESR?"
CALL IBWRT(dvm$, WRTS)
IF (IBSTA% AND EERR) THEN CALL

RD$ = SPACES$(10)
CALL IBRD(dvm$, RDS$)
IF (IBSTA% AND EERR) THEN CALL

WRT$ = "INTEGRATE: START"

CALL IBWRT(dvm%, WRTS)

IF (IBSgA% AND EERR) THEN CALL
RDDAT'

WRT$ = "COMMUNICATE:WAIT 3"

CALL IBWRT(dvm$, WRTS)

IF (IBSTA% AND EERR) THEN CALL

WRT$ = "STATUS:EESR?"
CALL IBWRT(dvm%, WRT$)
IF (IBSTA% AND EERR) THEN CALL

RD$ = SPACES (10
CALL IBRD(dvm$, RDS$)
IF (IBSTA% AND EERR) THEN CALL

gpiberr("Ibwrt Error")
gpiberr("Ibwrt Error")
gpiberr("Ibwrt Error")
gpiberr("Ibwrt Error")
gpiberr("Ibwrt Error")
gpiberr("Ibwrt Error")
gpiberr("Ibwrt Error")
gpiberr("Ibwrt Error")
gpiberr("Ibwrt Error")
gpiberr("Ibwrt Error")

OFF; AH OFF ; AHP

OFF; AHM OFF"

gpiberr("Ibwrt Error")
gpiberr("Ibwrt Error")
gpiberr("Ibwrt Error")
gpiberr("Ibwrt Error")
gpiberr("Ibwrt Error")

gpiberr("Ibrd Error")

gpiberr("Ibwrt

Error")

gpiberr("Ibwrt Error")

gpiberr("Ibwrt Error")

gpiberr("Ibrd Error")

IF (VAL(RD$) AND &H2) <> 0 THEN FLAG = 1

WRT$ = "MEASURE:VALUE?"
CALL IBWRT(dvm%, WRTS)
IF (IBSTA% AND EERR) THEN CALL gpiberr("Ibwrt Error")

RD$ = SPACE$(512)
CALL IBRD(dvm$, RD$)
IF (IBSTA% AND EERR) THEN CALL gpiberr("Ibrd Error")

c$ =
FOR K

PRINT
PRINT
PRINT
PRINT

LEFT$ (RD$, IBCNT%)

=0 TO 27
L = LEN(CS)

B = INSTR(CS,

D$ (
C$ = MIDS$(CS$,
NEXT K

"Itg Time:
"ELEMENT1:
"ELEMENT2

Tr B 200 wHEG B/
K) = LEFT$(CS,

=L+ 1
(

"ELEMENT3
PRINT "SUM
PRINT

IF FLAG <> 1 THEN GOTO RDDAT

' Call the IBONL function to disable the hardware and software.

CALL IBONL(dvm%, 0)
END

*
*
*
*
*
*
*
*
*
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Tk kk ko k ok ok ok ok ko ko k ok ok k ok ko ko k ok ko k ok ko k ok k ok ko ko k ok ko ko k ok k ok ko ko ko kk ko ko k ok ko kk ko kk ko k &
Tk

'* Sample Program (3) for the WT2000 series
'k

*
*
*
'* Used to read and display the following data in harmonic analysis mode. *
'* Total rms value of each harmonic from 1st to 50th of current. *
'* analysis value of fundamental (1lst) of current, analysis value of each harmonic *
'* (2nd” to 50th), harmonic distortion of current, PLL source (voltage) frequency *

*

*

'**************************************************************************************

REM $INCLUDE: 'gbdecl.bas'
DIM D$(52)

DECLARE SUB gpiberr (msg$)
DECLARE SUB gvmerr (msgg, SPR%)

CLsS
PRINT

CALL IBDEV(0, 1, 0, Tl0s, 1, O, %)
IF (dvm% < 0) THEN CALL gplberr( Ibdev Error")

clear the device.
CALL IBCLR(dvm$)
IF (IBSTA% AND EERR) THEN CALL gpiberr("Ibclr Error")
' set measurement condition.
WRT$ = "HARMONICS:SYNCHRONIZE V,1"
CALL IBWRT(dvm%, WRT$)
IF (IBSTA% AND EERR) THEN CALL gpiberr("Ibwrt Error")

WRT$ = "HARMONICS:FILTER OFF"
CALL IBWRT(dvm3, WRT
IF (IBSTA% AND EERR) THEN CALL gpiberr("Ibwrt Error")

WRT$ = "HARMONICS:THD IEC"
CALL IBWRT(dvm$, WRTS)
IF (IBSTA% AND EERR) THEN CALL gpiberr("Ibwrt Error")

WRT$ = "HARMONICS:ORDER 50"
CALL IBWRT(dvm$, WRTS)
IF (IBSTA% AND EERR) THEN CALL gpiberr("Ibwrt Error")

WRT$ = "HARMONICS ON"
CALL IBWRT(dvm$, WRTS)
IF (IBSTA% AND EERR) THEN CALL gpiberr("Ibwrt Error")

FOR I = 1 TO 1000000: NEXT I

WRT$ = "MEASURE:ITEM:HARMONICS:PRESET CLEAR"
CALL IBWRT(dvm%, WRTS)
IF (IBSTA% AND EERR) THEN CALL gpiberr("Ibwrt Error")

WRT$ = "MEASURE:ITEM:HARMONICS:A:ELEMENT1 ON"
CALL IBWRT(dvm%, WRTS)
IF (IBSTA% AND EERR) THEN CALL gpiberr("Ibwrt Error")

WRT$ = "MEASURE:ITEM:HARMONICS:ATHD:ELEMENT1 ON"
CALL IBWRT(dvm$%, WRTS
IF (IBSTA% AND EERR) THEN CALL gpiberr("Ibwrt Error")

WRT$ = "MEASURE:ITEM:HARMONICS:SYNCHRONIZE ON"
CALL IBWRT(dvm%, WRTS)
IF (IBSTA% AND EERR) THEN CALL gpiberr("Ibwrt Error")

WRT$ = "MEASURE:FORMAT ASCII"
CALL IBWRT(dvm%, WRTS)
IF (IBSTA% AND EERR) THEN CALL gpiberr("Ibwrt Error")

WRT$ = "SAMPLE:HOLD ON"
CALL IBWRT(dvm%, WRTS)
IF (IBSTA% AND EERR) THEN CALL gpiberr("Ibwrt Error")

WRT$ = "MEASURE:VALUE?"
CALL IBWRT(dvm%, WRTS)
IF (IBSTA% AND EERR) THEN CALL gpiberr("Ibwrt Error")

'read measurement data.

RD$ = SPACE$(1024)

CALL IBRD(dvm%, RD$

IF (IBSTA% AND EERR) THEN CALL gpiberr("Ibrd Error")

cs = LEFTs(RDs, IBCNT%)
FOR J

L LEN(C$)

B = INSTR(CS, ",")

IF B = 0 THEN B =L + 1
D$(J) = LEFT$(C$, (B - 1))
cs =
J

MID$(C$, (B + 1), L)

PRINT "TOTAL ",
PRINT "FREQUENC
nyem

)
2)

"o

0
5
2
4
6
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0
1
1
1
1
2
2
[t
2
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3
3
3
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4
4
4
4
5
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PRINT , D

WRT$ = "SAMPLE:HOLD OFF"
CALL IBWRT(dvm%, WRT$)
IF (IBSTA% AND EERR) THEN CALL gpiberr("Ibwrt Error")

' Call the IBONL function to disable the hardware and software.
CALL IBONL(dvm%, 0)

END
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Tokkkkkkkkkkkkkkkkkkkk ok ok ok ko ko kk ok ko ko k ok ok ko kk ok ko ko k ko kkkk ok ko kkkkkkkkkkkkkkkkkkkkkkk ke k ok

Tokkkkkkkkkkkkkkkkkkkkk ko kkkkkkkkkk ok ok ko ko kk ok ko ko ko k ko ko k ko kkkkk ko ko kkkkkkkkkkkk ke k ko

Sample Program (4) for the WT2000 series

Used to set measurement conditions/ranges for normal measurement mode, and read

and display the following data each time measured/computed data is updated.

Binary data: voltage (V), current (A), active power (W), voltage frequency (VHz)

REM $INCLUDE: 'gbdecl.bas'

DECLARE SUB gpiberr (msg$)
DECLARE SUB gvmerr (msgg, SPR%)

DIM DT(13)

CLsS
PRINT

CALL IBDEV(0, 1, 0, T10s, 1, O, 3)
IF (dvm% < 0) THEN CALL gplberr( Ibdev Error")

clear the device.
CALL IBCLR(dvm$%)
IF (IBSTA% AND EERR) THEN CALL gpiberr("Ibclr

set measurement condition.

WRT$ = "SAMPLE:RATE 0.5S;HOLD OFF"

CALL IBWRT(dvm%, WRTS)

IF (IBSTA% AND EERR) THEN CALL gpiberr("Ibwrt

WRT$ = "VOLTAGE:MODE RMS"
CALL IBWRT(dvm$, WRTS)
IF (IBSTA% AND EERR) THEN CALL gpiberr("Ibwrt

WRTS$ = ' CURRENT: MODE RMS"
CALL IBWRT(dvm%, WRTS)
IF (IBSTA% AND EERR) THEN CALL gpiberr("Ibwrt

WRT$ = "FILTER OFF"
CALL IBWRT(dvm$, WRT$
IF (IBSTA® AND EERR) THEN CALL gpiberr("Ibwrt

WRT$ = "SCALING OFF;AVERAGING OFF"
CALL IBWRT(dvm$, WRTS)
IF (IBSTA® AND EERR) THEN CALL gpiberr("Ibwrt

WRT$ = "VOLTAGE: RANGE 100v"
CALL IBWRT(dvm$, WRTS)
IF (IBSTA% AND EERR) THEN CALL gpiberr("Ibwrt

WRT$ = "CURRENT:RANGE 5A"
CALL IBWRT(dvm$, WRTS)
IF (IBSTA% AND EERR) THEN CALL gpiberr("Ibwrt

WRT$ = "DISPLAY4:FUNCTION VHZ;ELEMENT 1"
CALL IBWRT(dvm$, WRTS)
IF (IBSTA% AND EERR) THEN CALL gpiberr("Ibwrt

WRTS$ = "MEASURE: ITEM PRESET DEFAULT1"
CALL IBWRT(dvm$%,

WRTS )
IF (IBSTA% AND EERR) THEN CALL

WRT$ = "MEASURE:FORMAT BINARY"
CALL IBWRT(dvm%, WRT$
IF (IBSTA% AND EERR) THEN CALL

FOR I = 1 TO 500000: NEXT I

WRT$ = "STATUS:FILTER1 FALL"
CALL IBWRT(dvm%, WRT$
IF (IBSTA% AND EERR) THEN CALL

FOR I% = 1 TO 10
WRT$ = "STATUS:EESR?"
CALL IBWRT(dvm%, WRT$)
IF (IBSTA% AND EERR) THEN

RD$ = SPACES$(10)
CALL IBRD(dvm$,

gpiberr("Ibwrt

gpiberr("Ibwrt

gpiberr("Ibwrt

Error")

Error")

Error")

Error")

Error")

Error")

Error")

Error")

Error")

Error")

Error")

Error")

CALL gpiberr("Ibwrt Error")

RDS)
IF (IBSTA% AND EERR) THEN CALL gpiberr("Ibrd Error")

WRT$ = "COMMUNICATE: WAIT 1
CALL IBWRT(dvm$%,

WRTS )
IF (IBSTA% AND EERR) THEN CALL gpiberr("Ibwrt Error")

WRT$ = "MEASURE:VALUE?"
CALL IBWRT(dvm%, WRT$

)
IF (IBSTA% AND EERR) THEN CALL gpiberr("Ibwrt Error")

'read measurement data.
RD$ = SPACES(512)
CALL IBRD(dvm$%,

RDS$)
IF (IBSTA% AND EERR) THEN CALL gpiberr("Ibrd

Error")

N 0
F J =

ol

0

o
-
=

58 STEP 4
MIDS (RD

IGHTS("0" + HEX$(SQ

MIDS (RD

O Y~
N0

HH
a7
vWIHHIIHO
Il

o
o RRARARAAARARARRARRRRNRR

s o~ S

~ e

EXT L
WS = MIDS(bS, 10,
FOR M = 1 TO 23
F=F+ (2

NEXT M

F + 1
BT(N) = ((-1) * U
IF DT(N) < 1E-12 T
N=N+1

SP = CVI(P$ + CHR$(

SQ = CVI(Q$ + CHR$(

SR = CVI(R$ + CHRS(

SS = CVI(T$ + CHRS(

, 2) + RIGHTS$("0" +

X$(SP), 2)

K, 1

THEN b$(K) = "0000"
THEN b$(K) = "0001"
THEN b$(K) = "0010"
THEN b$(K) = "0011"
THEN b$(K) = "0100"
THEN b$(K) = "0101"
THEN b$(K) = "0110"
THEN b$(K) = "0111"
THEN b$(K) = "1000"
THEN b$(K) = "1001"
THEN b$(K) = "1010"
THEN b$(K) = "1011"
THEN b$(K) = "1100"
THEN b$(K) = "1101"
THEN b$(K) = "1110"
THEN b$(K) = "1111"

0
1))
)

~ L) * VAL(MIDS(ES, (8 - L),

23)
~ (-M)) * VAL(MIDS$ (WS, M,

* (2 % (E - 127)) * F
HEN DT(N) = 0

1

))

X$(SR), 2) + R

2) + b$(3) + b$(4) + b$(5) + b$(6) + b$(7) + b$(8)

1))

*
*
*
*
*
*
*
*
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NEXT J

PRINT "MEASURE DATA"
PRINT "ELEMENT1 : "
PRINT "ELEMENT2 : "
PRINT "ELEMENT3 : "
PRINT "SUM s
PRINT "FREQUENCY: "

NEXT I%

Call the IBONL function to disable the hardware and software.
CALL IBONL(dvm%, 0)

END
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Appendix 2.6 ASCII Character Code

ASCII character codes are given below.

0 1 2 3 4 5 6 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| 41 161 17| 101 11121 17141 11161 17
SOHDC1 ! 1 | A | Q a | q
1 111 17121 33|31 49|41 65|51 81|61 97|71 113
2 22 42 2|62 18| 102 21122 18| 142 21162 18
STX DC2| ” 2 B R b r
2 2012 18|22 34|32 50|42 66|52 82|62 98|72 114
3 23 43 3|63 19103 3128 19(143 3|163 19
ETX | DC3 # 3 C S c S
3 3|13 19|23 35|33 51|43 67|53 83|63 99|78 115
4 SDC| 24 DCL|44 4|64 20| 104 41124 20| 144 41164 20
EOT DC4| §$ 4 D T d t
4 4114 20|24 36|34 52|44 68|54 84|64 100| 74 116
5 PPC|25 PPU| 45 5|65 21105 5(125 21145 5/165 21
ENQ | NAK| % 5 E U e u
5 5|15 21|25 37|35 53|45 69|55 85|65 10175 117
6 26 46 6|66 22|106 6126 22|146 6|166 22
ACK | SYN| & 6 F \' f v
6 6|16 22|26 38|36 54|46 70|56 86|66 102|76 118
7 27 47 7|67 23107 7\127 23|147 7\167 23
BEL ETB| ° 7 G w o] w
7 7\17 23|27 39|37 55|47 71|57 87|67 103|77 119
10 GET|30 SPE|50 8|70 241110 8[130 24150 8(170 24
BS CAN 6 ( 8 H X h X
8 8|18 24|28 40|38 56|48 72|58 88|68 10478 120
11 TCT| 31 SPD| 51 9|71 25(111 9]131 25/151 91171 25
HT EM ) 9 | Y i y
9 919 25|29 41|39 57|49 73|59 89|69 105|79 121
12 32 52 10(72 26| 112 10(132 26152 10(172 26
LF SuB| * : J y4 j 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 27153 11173 27
VT ESC| + - K | [ | k| {
B 11|1B 27|2B 43|3B 59(4B 75|5B 91|6B 107|7B 123
14 34 54 12|74 28114 12134 28| 154 12|174 28
FF | FS | , | < | L | \ | |
[} 12|1C 28(2C 44|3C 60(4C 76|5C 92|6C 108|7C 124
15 35 55 13|75 29/115 13(135 29|155 13175 29
CR/ GS| - = M 1 m )}
D 13|1D 29(2D 45|3D 61(4D 77|5D 93|6D 109|7D 125
16 36 56 14|76 30[116 14/136 30| 156 14176 30
SO | RS . > N A n ~
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 15 177DEL
SI US / ? 0 _ O (RUBOUT)
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
Example Octal —>{ 25 PPU f<—— GP-IB code
NAK [<«—— ASCII character code
Hexadecimal —={ 15 21 [=—— 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 YOKOGAWA representative, listed on the back cover of this manual.

» The following error messages are displayed when a communication command is received in 488.2 communication mode. For
a description of errors which occur in a mode other than the 488.2 communication mode or occur when a panel key is pressed,

refer to Section 15.2, "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 a format 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 <Voltage> App 2-7 -§
and <Current>. o
141 Invalid character data Enter one of the character strings in {...I...I...}. Appendix 2.3 :,
144 Character data too long Check the spelling of the character strings in Appendix 2.3 @)
) S
148 Character data not allowed Enter in a format other than in {...I...l...}. Appendix 2.3 2
150 String data error <Character string> must be enclosed by double App 2-7 ?,
quotation marks or single quotation marks. =)
151 Invalid string data <Character string> is too long or contains Appendix 2.3 g
characters which cannot be used. o)
3
3
3
&
N
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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 IEEE488.2

273 Illegal macro label Does not conform to the macro function —
specified in IEEE488.2

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

App 2 - 68
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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 *IDN? 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 15.2, "Error Codes and Corrective
Actions".
820 to 826 Flicker execute error For the lower 2 digits of the error code, —
refer to Section 15.2, "Error Codes and
Corrective Actions".
830 Internal memory access error For the lower 2 digits of the error code, —
refer to Section 15.2, "Error Codes and
Corrective Actions".
841 to 848 Integrator execute error For the lower 2 digits of the error code, —
refer to Section 15.2, "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 2-60
390 Overrun error (RS-232-C only) Reduce the baud rate. 14-12
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

This can be printed only
vhen the option is installed

WT2838 Setur Lists

1996.01.81

B5:56: 35

Model Mame 253183-C1
OFtion ~DA-BS-HRM-FL
U1 Manual 688 Urms
U2 Manual 608 Urms
U3 Manual 588 Urms
Al Manual 38 Arms
RZ Manual 38 Arms
A3 Manual B Arms

3
Ext.Shunt (A1) 58.0880R/FS

Ext.Shunt(A2> 58, 088BA/FS
Ext.Shunt(A3> 50,0888R/FS
Disrlay A U 1
Disrlay B A 1
Displax C W 1
Displaw D W o1
Wiring 142w
Filter off
Cut Off Frequency S@8Hz
Peak Hold off
Peak Hold Function Peak
Freauency Filter aff
Null Function ofrf
Crest Factor 3
Desree -180<{=deg9<{=180
Scalins ofrf
PT Ratio 1 1. 0060
CT Ratio 1 1. 6860
Scaling Factor 1 1.00600
PT Ratio 2 1. BBB8
CT Ratio 2 1. 6066
Scalins Factor 2 1.,0088
PT Ratio 3 1. 6660
CT Ratio 3 1. 6660
Scalins Factor 3 1.P6BB
Averaging off
Ave Tvre ExF,
Avg Coefficient

Hald off
Samrle Rate S5B88ms
Mathematics Eff
Intes. Mode Manual
Intes. Timer BBBhOEm
Rated Time(DAX 8@ 1ho6m
Auto Print off
Print Svnc. Timer
Print Interval @8ha1mBos
Harmonic off
Disp. B Format Valuye
Svnc., Source PLL U1
Setting MaxOrder 50
THD Formula IEC
Dise. A Order 1
Anti-Aliasing Filt., Off
Window Width 16
Flicker off
Un Settina Mode Auto
Un Settins Volt 2308.088Y
dc 3.00% On
dmax 4,00% On
dCt> 3.80%, 200ms  On
Pst 1,608 On
PLt B8.65 On
PLt H Ualue 12
Pst Interval 19mees

Pst Measuring Count 12

dmin a.18 %
FlLicker ElLement 1 On
Flicker Element 2 off
Flicker Elament 3 off

Communication Command 3

The following example shows the default settings (factory settings).

Print date/time
Model name

Installed options
— Voltage range and measurement

mode for each element

\

Current range and measurement
mode for each element

\

T External shunt current value

“——— _ Display element

— N

——  Wiring system
—————Line filter ON/OFF
Cut-off frequenc
«_ ——— Peak hold ON/OFF
—__———_Peak hold function
«——— Frequency filter ON/OFF
NULL function ON/OFF

Pase angle display method

A

"

qu ON/OFF and scaling values

] }\Averaqinq ON/OFF, averaging type and coefficient

Hold ON/OFF

T samplerate

MATH settin
}\Inleqration mode and integration timer preset time

Auto print ON/OFF, print synchronous method and
print interval

+

Harmonic analysis ON/OFF, display mode, PLL
source, upper limit of the harmonic order(Setting
Max Order), computation method, anti-aliasing
filter ON/OFF, analysis window width

Voltage fluctuation/flicker measurement ON/OFF,
nominal voltage setting, existing rated voltage, relative
steady-state voltage change ON/OFF, limit for relative
steady-state voltage change, maximum relative
voltage change ON/OFF, limit for maximum relative
voltage change, duration during which voltage
exceeds the threshold level within one voltage change
ON/OFF, limit for duration during which voltage
exceeds the threshold level within one voltage change,
short-term flicker value ON/OFF, limit for short-term
flicker value, long-term flicker value ON/OFF, limit for
long-term flicker value, constant used in the equation,
observation period for short-term flicker value,
number of times measurement is performed, steady-
state range, and input elements

\Command group used

;i
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Appendix 3 Print Examples

Output Items for Normal Measurement
The following example shows output items when " H L | " is selected for the built-in printer output

L

type. The number to the right of each output item indicates the element no.

Normal 1996.87.31 Integration Intearal 1996.07.31
m ":‘0::‘“2:" Manual 143257123 measurement Manual 14:56:43 ™_Print date/time
u N .
M | print U1 15.886 Urms Print date/time [
anuat prin A1 2.9814 Arms . - Voltage . T
Hﬁ 11. Eig: En “\_Current Manual print ﬂg i ___Ef:s__u
Yar 1 37.85 war . Active power Yar 1 ————mmmmmm
PF 1 8,5330 Apparent power T
SEE { & _ gq;z ~_ \Reactive power BEE i TToTToTTo
frk 1 - 4.229 A Power factor Apk 1 ——mmmmmme-
HM BBE: B0 BB Phase angle HM 000z B5: 44 Elapsed time
Wh 1 ==———————- Wh 1 3.4708 Wh~ T~ of integration
Wht 1  ———memmmmmm Wh+ 1 4.1080 Wh
Pl S Ah 1 43595 mahoL L pan-hour
Ah 1 e oL m Positive watt-hour
A A 1 08 rnM‘\Ne ative watt-hour
Ahm 1 ———mmmmmm—m Ah- 1 .08 mAh d
vz 15,093 Urms v o2 oo Ampere-hour
ﬁ % 2'2§8é§ ﬂ"“‘s E § TToze3 U Positive ampere-hour
. va 2 s Negative ampere-hour
n1 0 Em% e
PF 2 . 53308 REs 3 T
DEG 2 B 57,79 oeEs g oo
R e
APk 2 - . e
) o SR,
Wht 2 ———mmmm——m Uh+ 2 4.1878 Uh
Ye T Wh- 2 - 98,6379 Uh
Wh- 2 Ah 2 433,99 mAh
fh 2 oo Ah+ 2 433.98 mAh
- Ah- 2 2.9@ mAh
U 3 14,998 Urns A
A3 238l Aems W3 23.83 W
W 3 . —CTn
ua 3 44.71 WA A A —
Var 3 37.83 war [T S —
PF 3 2.5339 DEG 3  —mmmmmm
DEG 3 G 57.79 Y T R —
Urk 3 El-zgg : L J S ——
Apk 3 - 4. 168:
HM Pa8: 681 6@ mn 3 893.22834 Wh
Uh 3 Wh+ 3 4.1056 Uh
Ut 3 Wh- 3 - 8.6376 Wh
Wh- 3 Ah 3 433.88 mAh
Ah 3 Ah+ 3 433.88 mAh
22: g Ah— 3 B.88 mAh
U £ 15.062 Urms S S
ﬁ g 2%?Bé§ 3Pm5 W E 71.50 U
. VA § —————————-
Ua £ 174,18 Ua Usp B —mmmmmmmem
Var Z 113.53 war = ——
PF Z 8.5338 DEG &  —mm—m—————
DEG Z 57.79 HM 000: 881 44
HT\ > 6oE: Ba: be Wh & 18,4872 Wh
"""""" Wh+ £ 12.3266 Wh
Wht £ ———m=———— Wh- & - 1.9134 UWh
Wh= &  ——=——————— ARh T 1.380179 Ah
Ah & —————————- Ah+ T 1.38170 Ah
Rht &  —————————— Ah- & 9,80888 Ah
Ah- & e HzA 1 59.999 Hz
HzA 1 59.999 Hz cutr e
cul 1.416
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Print Examples for Harmonic Analysis

Output item: H (current)

Element 1

(Measured current and distortion are printed in

Output item: & - A (current in graph)

Element 1

(Measured current is printed in graph.)

numeric.)
T easurement _~ Harmenic  1996.07.31 OCRanees syt !
: Manual 16:8@: 46 Print date/time A Range = 19@mU
Manual print ) _ . Ext.Shunt = 5,0808R/FS
Punceion = 8 ! Output item UAl  Or.1= 68.56 UA
Voltage/current z E::Z: - 198nU (current, element 1) varl Or.1 = 17.70 var
measuring range " g shunt = 5.88084/FS < External shunt gP1. Ol B.95€3 PR
L BmtD 923 Lt L app b Frea, V1= 59,999 Hz
varl Or.1= 17.70 var Apparent power Total = 48574 A
PF1  Or.1= 8, Y ive p = 1 ’
PLL source Sonc. - PLL UL ~ |F:’leactl\;e ower T.H D. = 12,88 X
(VOItages element 1)/ Frea. Ul = 359.999 Hz ower factor ye Or.1 = 15, 141 U
Fundamental Total = 4.8574 A Total rms value AL Or.1= 5,9201 A
frequency of PLL source T. H. b. = 12,88 X \(fundamental+harmonics) WE  Or.l = 255.42 U
UE  Or.l = 15.141 U . Harmonic distortion ggfz g::i = 2?;:2; U;’i‘
Az Or.1= 5.3201 A PFE  Or.1= ©.9638 PF
Wz Or.1 = 255.42 W
[V]-} Or.1 = 265,82 VA
vart 0Or.1 = 77.47 wvar
PFE Oor.1 = B.9638 PF
Or. Valuel Al«ContainlX]
81 4,08282 -—Smso———- N\ Measured value
92 0.9012 Content
83  0.4463 Measured value
B a4 09,0002 .08
Harmonic (up to 50th) BS 8, 1609 3.99
B6 a, 60as 8.681
a7 B.08814 2.82
B8 0. 8804 B.01
B9 8. 8508 1.24
18 B.ngg g.gg
11 8.0 7 P i
12 o ooa7 0. 65 Logarithmic bar graph
13 8.8243 B.60
14 0, 6806 6.62
15 B.8172 8.43
16 8.68a7 8.82
17 8.0141 8,35
18 B, 6aa3 a.481
19 B.4a1a7 8,27
20 0. 06004 8.61
21 8.8@97 a.24
22 4.7 8,82
23 d.PB68 a, 17
24 8.08063 @.82
25 B.0069 8.17
26 6.0002 8.82
27 4,855 a, 14
28 8.0009 8.82
29 B6.0049 2.12
38 8. 8802 @.88
31 6.08838 e, 18
32 8, 8882 a.81
33 B.0048 a. 18
34 8.0003 a.81
35 B.08833 B8.88
36 8. PBAL a.681
37 B8.0832 a.es8
38 6.0001 8,00
39 8.8028 a.87
48 a, 8aa3 a.81
41 B8.0022 8.85
42 8. 680833 a.01
43 8.8819 8,85
44 8. 8603 a.81
45 B.8621 8,15
46  9.0003 8.01
47 p.0018 @a.85
48 p.00a1 .88
49 B.0821 8,85
Se 0. 00088 6.02
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Appendix 3 Print Examples

Output item:

-
u

- P (active power in graph)

Element 1 (Measured active power is printed in graph.)

Measured value

Logarithmic bar
graph is finely
printed when
measured value
is negative.

Harmonic 1996.087.31
Manual 16:189:27
Function =
UJ Range = 15U
A Range = 168mY
Ext.Shunt = 5.0000R/FS
VAl 0Or.1 = 35,97 VA
varl Or.l = 18,56 var
PF1 0Or.1 = 08.8567 PF
Swnc. = PLL U1
Fres, Ul = 59,999 Hz
Total = 29,88 W
V> Or.1 = 15,171 U
RAZ Or.1 = 4,2297 A
W Or.1 = 127.22 W
VAE Or.1 = 157,37 UA
varE 0Or.1 = 81.18 var
PFE Or.1 = B6.8084 FPF
LWl

10 168

App3-4
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Phase angle of each
harmonic in relation of
fundamental of voltage

Output item: o £ & (phase angle) Output item: [ - H o (phase angle of voltage)

Element 1 (Phase angle is printed in numeric.)

Element 1 (Phase angle of higher harmonic in

relation to the fundamental of voltage is printed in

graph.)
Harmonic 1996.87.31 Eu;g;;2n= = Uudesl
Manual 16:07: 24 A Ranse = 106my
) i Ext.Shunt = 5.0000A/FS
Funct = DEGI Output item =
U Ranse = 15U “~—__(phase angle, element 1) YAl =~ Or.1 = 14.36 VA
A Range = 1B@mU varl Or.1 = 7.58 var
= . PF1 Or.1= 8,8571 FF
Ext.Shunt = 5.8000A/F3 Output item (phase des Or.1= 31,00 des
Va1l Or.1 = 14.56 VA
1 D"-l = g angle of voltage, element 1)/ Swnc. = PLL U1
;:q O:.l = 0.8571 ”g,’; Fred. VU1 = 6@8.000 Hz
dest Orll - 31 00 des Fundamental=6 31.00 des
Svnc. = PLL V1 =
Fres. Ul = €0.008 Hz EE 8::} = 2?2;23% E
Fundamental=G 31.00 des rhadse ang|e| betfwe?n ﬂgs gri = g;;g Hh
_ undamentals of voltage rel = .
RE  Gris 2:4k3s A \ndamens yarz O.i= 52,82 var
" : [ar = .
we Or.1 = 54.46 W
VAE ~ Or.1 = 63.72 Un Phase ansgle [des)
;ggﬂ gpi: 833533 var Phaseangle / -1390 -98 © 90 180
82 —
Or. U [degl A [desl] S——
]
g% - lgg:gg 133:33 Phase angle of each a5
04 129.89 94.58 harmonic in relation | ...
a5 9. B4 a.12 of fundamental of current —
86 - 58,36 78.96 18 —
a7 - 179.94 - 179.52 mmes—
a8 89.93 82.76
89 B0.88 - 1.88
18 - 46.84 67.84 deg (bargraph) = { | =
11 - 179,89 - 179,35 ——
12 - 5.13 - 99,68
HE —
f - « 34 ]
15 - 179.71 - 176.69 29 ‘
16 68,94 141, 14 —
17 B.208 - 8.35 R —
18 64,83 - 99,18 25 S —
19 - 179,64 - 176.57
28 - 78.v@ 84, 14
21 8,21 2.19 —
22 66.55 92. 12
23 - 179.85 179. 11 3P —
24 - 124.41 - 111.74 —
gg - 2'371 - 2'33 ———
. 66,84 ———
27 179.92 171,28 33
28 59.35 - 157.88
29 1.12 - 18.12 -
38 78.68 - 6.95
31 177.74 - 176.52 o) p—
g% - B3.26 82.74
- B8.87 - 22,78
34 162,16 - 137,02 as —
35 179.91 - 154.79 ——
Jé 179.27 - 51.94
% et T onE
39 178.58 - 178.83 9| —
40 - 117,22 62.56
41 - 8.083 - 19.18
42 - 103.39 61.66
43 178.31 159,91
44 95.89 - 30.28
45 - 2.8 - 2.51
46 89,69 - 155.21
47 178.26 - 169,28
48 - 126,41 - 59.81
49 - 3.80 13.28
=17 ] 122,36 - 68,81
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Print Examples for Voltage Fluctuation/Flicker Measurement

Output item:

-
L

F E (Cumulative probability

function graph)

FlLicker 1996.81.081
Manual B7Y:82: 40
hsh4aguinuauu448444444
Element 1 Period = 2
HE4H4HHHHHBUURUARBBERURS
U Ranse = 300U
Un Ul = 234.19 U
Freaq, Ul = 49,999 Hz
Pst Interval = 18mB0s
Elarsed Time = B68h26mO0s
dc Lmt= 3.680%
dmax Lmt= 4.88%
dit Lmt= 3.80%, 200ms
Pst Lmt= 1.88
dc = 2.91% Pass
dmax = 2.96% Pass
dien = Bms Pass
Pst = 2.82 Fail
Level-Frobabilitv[%]
[%1
188

5]

e'.

ol

al

TN

(]

B \\‘\\

%) [
1om 186m 1 18 188 1k 1@k

Level

Frequency of
\.nput voltage Un

Output item: o 1 o & (Flicker meter judgment
result table)
PR A s EE B i 3 R

Element 1 Period = 12
HAAHHHREE R RS G R
U

U Range = 300
Mgmgg/un Y1 = 230,080 U
Nominal voltage Un / «Frea. U1 = 58,800 Hz

Voltage range
Nominal voltage Un

Measurement time

Frequency of

input voltage
Measurement time
for short-term
flicker value Pst

Pst Interval =
ELapsed Time = BZh@BmoBs

HEHEE do [%] ##BRBHRHES
Lme= 3.080
No. dc

[%] Judament

for short-term flicker 1 2.21 Pass
value Pst Judgment item 2 2.33 Pass
Elapsed time Limit 3 2.45 Pass
4 2.57 Pass
Limit for each 3 2.9 fass
arameter ObEse_rvation 7 256 Pass [\ Judgment result
eriod No. g 5 e Pass g
9 2.41 Pass
Measurement data for dc, dmax, d(t 8 2.37 Pass
and Pst, with judgment result Mz00ms i1 2.25 Pass
Pass: 12 2.39 Pass
F.;ﬁsigment conditions were satisfied. BUBEE dmax[X] RESHEREEEE
Judg_;ment conditions were not satisfied. 'ﬁ"o'f' :&22[?_] Judament
E tigment not possibl 1 3.2 Pass
gment not possible. 2 3.68 Pass
3 3.32 Pass
¢ 3.18 Pass
i il S 3.37 Pass
Cumulative probability
function graph & 3.63 Pass
7 3.76 Pass
8 3.51 Pass
9 3.14_, Pass
L] 3.58 Pazs
11 3.41 Pass
12 3.27 Pass
#HH4H d eI Ims JHSERGHEEE
Lmt= 200
Mo, d¢tilmslJudoment
1 B Pass
2 5] Pass
3 18 Pass
4 28 Pas=s
5 a Pass
6 Sa Pass
7 a Pass
8 ] Pass
9 18 Pass
18 a Pass
11 a Pass
12 18 Pass
#HHH4 Pst HEREERERRE
Lme= 1.688
No. Pst Judsment
1 B8.85 Pass
2 B.86 Pass
3 ©.99 Pass
4 8.93 Pas=
5 8.87 Pas=
6 a.98 Pass
7 8.99 Pass
8 0.88 Pass
9 a.94 Pass
18 B.95 Pass
11 8.92 Pass
12 B.91 Pass
###H# Ple REHHHHEHBE
Lme=  @.65 . Total judgment
PLe= 8,92 Fail result
HREHBEHERE RS R R R R
Total Judse Fail

i
HEREHE R UREHE R R

App 3-6
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Index

A Page Display fUNCHIONS ...c.ceeuieiiiiirii ettt 16-4
Display resolution ..........cccecevniveeniniiiinnecinenne 4-6, 7-1, 8-7
ABORT KEY wovviieiieieieieieisieieieieieieie ettt 1-5,11-10 DISPIAY EYPE wvervvieiiiiiieieieieieieeeeeseesee e seeese s sse s sssssasennaens 9-3
ACCESSOTICS ..ot 3 Display update cycle ......cooveernreerrenevcrenreneeenee 4-2, 6-1, 8-4, 9-8
ACCUTACY .vrvinvveeenirieientieieicstete ettt se st see e nessesens 3-13, 16-1 DiSPIAYS cucueeiieeieeeee e 4-9, 4-10, 7-4, 9-7, 9-8
Active power ... . DISP ettt 1-1
AdAress SELNEZ c.cc.evveieiririeieereneeeeeteee et
Addressable MOde.........coevveerinieninenieiereeeee
Analog signals ... E Page
ANALYZE KEY eveveeeerriieeiernicicteeneseieseeeseseeseseaesseseacsessene
Anti-aliasing filter . Efficiency ....ccccoeeeeeveennne . 3-15, 7-1
APPATENE POWET ..t enas Elapsed time of integration ...........ccccececeeeeereeeenrereeeeneenns 8-7, 8-11
ATIthMEtiC OPETAIONS ...vveieieeeiiiieieictete ettt 7-4 ELEMENT K€y ..ccoovvveeinieieirieienne 1-5, 3-3, 9-6, 10-14 to 10-16
AUTO key (auto-print mode) ........cccceueuevereueicrcueucnnne 11-8, 11-10 EIEMENE NO. .ottt 4-4
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