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Introduction

Thank you for purchasing this HIOKI 9605 HARMONIC/FLICKER
MEASUREMENTS UNIT. To get the maximum performance from the unit,
please read this manual first, and keep this at hand.

0 The HIOKI 3193, 3193-10 POWER HIiTESTER will be referred to as the

“ HIOKI 3193” in this manual.

0 This unit is designed for installation in the HIOKI 3193, 3193-10 POWER
HITESTER to enable harmonic analysis and flicker measurement. For details
on operation of the HIOKI 3193, please refer to its instruction manual.

0 Harmonic analysis and flicker measurement cannot both be performed at the
same time.

0 The 9605 measures flicker in terms of voltage fluctuations. The specific
measurement parameters are as follows:

Voltage measurements d measurements (dc, dmax, d(t)500ms)
Flicker measurements (Pst, Plt)

0 This unit is a factory-fitted option. When the HIOKI 3193 unit is powered
on, you can check the installation on the screen.

0 For operating environment, maintenance, and disposal at end of life, the
same conditions apply as to the main 3193 unit.

0 Because of differences in measurement principle, frequency response, and
accuracy, the values measured by the 9605 (effective voltage value, effective
current value, active power, and phase difference) may not agree with values
measured by 9600/9601/9602 units installed in the same 3193 unit.

0 The 9605 does not save analysis data if there is a power failure. All data
values from before the power failure are treated as zero. However, time
averaging values, peak hold values, and similar data values are preserved
when there is a power failure.

0 The D/A output is not possible for the analyzed data by the 9605.

0 For Flicker measurement, cumulative integration is not possible.

0 The HIOKI 3193-10 does not come with a floppy disk drive (FDD). Even if
there is no special mention in the instruction manual, the FDD will not be
supported when using the 9605 unit in the 3193-10.
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Safety

Before use

Read the Instruction Manual supplied with the HIOKI 3193 unit very
carefully, and follow the indications given under "DANGER," "WARNING,"
"CAUTION," and "NOTE."

Before using the unit, inspect it and check the operation to make sure that
the unit was not damaged due to poor storage or transport conditions. If
damage is found, contact your dealer or HIOKI representative.

~ ~
HIOKI 31 93 POEWR HITESTER
DRAM  Check !!! Pags!
SRAM  Check 1! Pass!
VRAM Check !!! Pass!
1/0 initialized
Unit initialized
FDD Initialized
$605 initialized
Analog Warm Up! Please Wait!!
Unit Check
3193 Verl. 05 1998-12-02 16:13 1065353211
CH1: AGDC UNIT 1998-12-02 16:13 10653563212
CH2: AGDG UNIT 1998~12-02 16:13 1065353213
CH3: ACDC UNIT 1998-12-02 16:13 1065353214
GH4: ACDC UNIT 1998-12-02 16:13 1065353215
CHG: ACDC UNIT 1908-12-02 16:13 1065353216
CHE: ACDG UNIT 1998-12-02 16:13 1065353217
Ex UNIT: ON 1998-12-02 16:13 1065353218
Printer: ON
9605 : ON 1998-12-02 16:13 1065353219
o J/

Introduction



]
Chapter 1
Overview and Features

1.1 Product Overview

Installing the 9605 HARMONIC/FLICKER MEASUREMENTS UNIT in a 3193
POWER HIiTESTER enables voltage, current, and power harmonic analysis
and flicker measurement to be carried out on the voltage and current
waveforms captured by an input unit, for single phase to three-phase four-
wire lines. It also provides list, a range of display options, including graph

and vector displays.

1.1 Product Overview



1.2 Features

Installing the 9605 HARMONIC/FLICKER MEASUREMENTS UNIT in a 3193
POWER HIiTESTER adds the following functions to the basic functions of the
3193.

(1) Support for range of power lines

Harmonic analysis or flicker measurement of voltage, current, and power can
be carried out on lines from single phase to three-phase four-wire. If the
frequencies are the same, up to three single phase lines can be analyzed
simultaneously.

(2) Harmonic analysis and flicker measurement is possible

harmonic analysis function
(Reference standard 1EC61000-3-2:2000/ IEC61000-4-7:1991)

Flicker Measurement Function
(Reference standard 1EC61000-3-3:1995+A1:2001/ IEC61000-4-15:1997)

(3) Range of display options (harmonic analysis function)

The amplitude value, proportions, phase angle, and distortion of each
harmonic for voltage, current, and power can be found. The analysis results
can be displayed in a list, as a bar graph, or as a vector display.

(4) Waveform display (harmonic analysis function)

It is possible to display the waveform of the measured voltage or current.

(5) Floppy disk support

The analysis data can be saved to the floppy disk drive in the 3193, and a
periodic automatic save function is also available.
( The HIOKI 3193-10 does not support this function as there is no FDD.)

(6) Built=in printer (option)

This can be used to print required data, and for periodic automatic printing.
There is also a screen copy function.

1.2 Features



| w

Chapter 2
Key Operations and the Screen
Configuration

2.1 Key Operations

For details on how to operate keys of the 3193, refer to Chapter 2 "Name
and Functions of Parts" in the instruction manual of the 3193.

2.2 Screen Configuration

When the 9605 HARMONIC/FLICKER MEASUREMENTS UNIT is installed in
the 3193, the following screen is added to the 3193 functionality.
Refer to Section 2.3.1, "Screen Configuration™ in the instruction manual of

the 3193.
MEAS | STATUS
i screen screen
Harmonic Flicker Harmonic Flicker
analysis measurement analysis measurement
— Graph display — Measurement value — Harmonic waveform  — Flicker setting
setting display display
— List display — CPF . . .
— Output item selecting '— Output item
L Vector display — Pst } selecting
. . Harmonic waveform . .
L Waveform display ~— Monitor selecting screen z:;lf::r: selecting

0 In the Selection screen, the distortion (THD-R, THD-F) produced by 9605
analysis can be displayed, but not other data.

0 No waveform and graph colors change is possible.

2.1 Key Operations



2.2 Screen Configuration



Chapter 3
Setting the Basic Functions

This chapter describes the function settings when using the 9605.
For other functions, refer to the Instruction Manual supplied with the 3193

unit.
The following settings have no effect on harmonic analysis and flicker
measurement.

Selecting RMS/MEAN value, setting the phase polarity discrimination filter,
switching the waveform peak value, setting the response, setting the equation
for reactive power/apparent power, and setting the indications for out-of
range inputs

3.1 Setting the Wiring Mode (1P2W to 3P4W)

Set the wiring mode of the 3193.
For details, refer to Section 4.1, "Setting the Wiring Mode" in the instruction
manual of the 3193.

3.1 Setting the Wiring Mode (1P2W to 3P4W)



3.2 Analysis Channel Selection

You can select three input unit channels for harmonic analysis from the
input units (maximum three channels) in the 3193. If the frequencies are the
same, analysis on three single-phase channels is possible.

*88412/788 19:58: 36

DNIT - TIHE— FREC/QUTRUT SVaTEH — AEF] 1. Press the STATUS key, then use the PAGE keyS
Tch | 7oh | Sch SEEN RIS AN to move the cursor to "HARM/FLIC," to display
LE2 A Ezn Lz the harmonic measurement setting screen. This

displays the selected wiring mode.

2. Use the CURSOR keys to select the "WIRING"
item.

3. Move the cursor to the channel to be analyzed
with the CURSOR keys, then press the F1 "SET"
key to complete the setting.

En | || | [0 ]
N J

0 The channel selection is always of adjacent input units, corresponding to the
wiring modes set on the 3193 unit. If the 3193 unit wiring mode is set to
3P3W for each of channels 1 and 2 and channels 3 and 4, then the selection
becomes channels 1, 2, and 3. In this case, the third channel is treated as
single phase for analysis.

0 Up to three channels can be selected; a single-channel analysis specification
is not possible.

Wiring mode and selected channels

1ch 2ch 3ch 4ch 5ch 6ch Using channels
@ | 1P2W | 1P2W | 1P2W | 1P2W | 1P2W | 1P2W | 1+2+3, 2+3+4, 3+4+5, 4+5+6
@ 1P3W/3P3W | 1P2W | 1P2W | 1P2W | 1P2W | 12+3, 3+4+5, 4+5+6
® 1P3W/3P3W 1P3W/3P3W | 1P2W | 1P2W [ 12+3, 34+5, 4+5+6
@ 1P3W/3P3W 1P3W/3P3W 1P3W/3P3W | 12+3, 34+5, 56
® 3V3A/3P4W 1P2W | 1P2W | 1P2W | 123, 4+5+6
® 3V3A/3P4W 1P3W/3P3W | 1P2W | 123, 45+6
@ 3V3A/3P4W 3V3A/3P4W 123, 456

3.2 Analysis Channel Selection



3.3 PLL Source Setting

To carry out analysis accurately, it is necessary to sample the waveform at a
frequency synchronized to the measurement waveform. To create this
synchronized frequency, specify voltage or current as the PLL source from
the channels specified in Section 4.2. The PLL circuit enables analysis
synchronized to the signal waveform. When an external clock signal (EXT)
is selected, it is also possible to analyze low frequency ranges (1 Hz to 5 Hz)
to which the PLL circuit cannot synchronize.

When the PLL is locked, the "PLL" indication on the screen goes off; when
the PLL is unlocked the "PLL" indication stays on continuously.

T§8/12/74 17:35:74 /MEA IR - LD
AT TIHE ;

1. Press the STATUS key, then use the PAGE keys
to move the cursor to "HARM/FLIC," to display
the harmonic measurement setting screen.

2. Moving the cursor to "PLL SOURCE" with the
CURSOR keys displays the settings available for
the PLL source in a window.

3. Usethe F1 “|” and F2 " 1 ” key to specify the
required item.

0 If the signal selected for the source setting is very distorted, if the level is
low for the range setting, or the signal frequency is not stable, the PLL

circuit may not function. In such cases accurate analysis is not possible.
0 If the three channels selected in Section 4.2 are separate systems with

different signal frequencies, the analysis results are only valid for the channel
for which the PLL source is set.

0 When an external clock signal (EXT) is selected, it is necessary to input a
clock signal with the following relationship to the fundamental frequency of

the waveform to be measured. For details, refer to Section 8.1,
"EXT.CLOCK."

Input frequency = Basic wave frequencyx 8192x 256

0 In the following cases, the waveform display does not agree with the point of
crossing the axis:

(1) When an external clock signal (EXT) is selected
(2) When the PLL source is set to current

0 Flicker measurement has the following limitations:

[0 The measurement frequency must be between 45 and 66 Hz.
Measurement is not possible outside of this range.

[0 A voltage must be selected as the PLL source.
[0 An external clock cannot be used.

3.3 PLL Source Setting



3.4 Setting the Analysis Mode (Harmonic/Flicker)

To measure the short-term (Pst) or long-term (PIt) flicker values, the Pst
interval and PIt repetitions must be set.

The 9605 analysis mode is selectable between harmonic analysis and flicker
measurement. Harmonic analysis and flicker measurement cannot both be
performed at the same time.

4 I
T T SV T G 1. Press the STATUS key, then use the PAGE keys
[ ich | 2ch | 3ch BN NS to move the cursor to "HARM/FLIC," to display
L] L E2 W1 E2W] 1 E2W] L E2WL 1 P2 1Rz the harmonic/flicker measurement setting
screen.
— 2. Use the CURSOR keys to select the "DSP
MODE" item

[ PTE TTHES ] OFFJTIHES : :
: 3. Select the item by pressing the F1

"HARMONICS" or F2 "FLIC" key.
4. Press the F5 "SET"

Eecnll o Jm———

N J

It takes about 10 seconds to switch the screen by pressing the F5.

3.5 Setting the Coupling Mode (Harmonic/Flicker)

For the channel of which the analysis results are shown on the screen only,
press the SHIFT key then use the CURSOR « key to switch.

It is also possible to change the setting in the STATUS/Units screen.

Refer to Section 4.2, "Setting the Coupling Mode" in the instruction manual
of the 3193.

0 When AC mode (coupling mode) is selected on the 3193 unit, a DC

blocking filter is required on the input unit. Therefore, if the measurement
frequency is 10 Hz or below, or the waveform has a superimposed DC
component (e.g. a half-wave rectified signal), errors may become large.

0 Analysis results in the DC mode and analysis results in the AC+DC mode
are the same.

0 When the AC+DC or DC mode is selected, a value is shown with a
harmonic index of "0." This shows the DC component included in the
analysis data. However, the polarity is not displayed for the voltage and
current since the effective value is converted.

3.4 Setting the Analysis Mode (Harmonic/Flicker)



3.6 Switching the Voltage Range and Current Range
(Harmonic/Flicker)

For the channel of which the analysis results are shown on the screen only,
press the RANGE key to switch. It is also possible to change the setting in
the STATUS/Units screen.

Refer to Section 4.3, "Switching the Voltage Range and Current Range" in
the instruction manual of the 3193.

3.7 Setting the Low-pass Filter (Harmonic/Flicker)

For the channel of which the analysis results are shown on the screen only,
press the SHIFT key then use the CURSOR P key to switch.
It is also possible to change the setting in the STATUS / Units screen.

Refer to Section 4.6, "Setting the Low-pass Filter" in the instruction manual
of the 3193.

When the 3193 unit has a low-pass filter setting, a signal with the cut-off
frequency passes through the low-pass filter, and the voltage and current

waveforms are analyzed, but in this case the accuracy of the data cannot be
guaranteed. Normally set this off unless required for some special reason.

3.8 Degaussing (Harmonic)

For the channel of which the analysis results are shown on the screen only,
press the SHIFT key then use the RANGE key to degauss.

Refer to Section 4.13, "Degaussing” in the instruction manual of the 3193.

3.6 Switching the Voltage Range and Current Range (Harmonic/Flicker)
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3.9 Zero Adjustment Operation (Harmonic/Flicker)

The 9605 subjects a monitor output waveform from the input unit to digital
sampling and analysis, but the zero adjustment of the A/D converter used
must be carried out after warming up.

BN (WA IRIILEDD Y | ] Press the STATUS key, then use the PAGE keys
: to move the cursor to "HARM/FLIC," to display
the harmonic measurement setting screen.
2. Move the cursor to "WIRING."

3. Press the F5 "ZERO AD;j" key to start zero
adjustment.

SET L | R0 D

0 The operation is carried out for 3 channels simultaneously.

0 The operation takes about 3 seconds.
0 Carry out the operation with no inputs on either voltage or current.
0 Carry out the operation after degaussing (DMAG).

3.10 Averaging Setting (Harmonic)

When combined with time averaging on the 3193, the harmonic values
found by analysis with the 9605 can be shown as average values over a time
period.

For settings, refer to the instruction manual of the 3193, Section 4.10,
"Setting the Averaging" and Section 7.2, "Setting the Control Time."

0 If sliding averaging or exponential averaging is specified, this has no effect
on the 9605 analysis data.

0 The time averaging value for the harmonic phase angle is found by time
averaging of the real and imaginary components of the FFT calculation
results.

0 No power failure processing is carried out for 9605 calculation values.

0 When combined with an interval time, the TOTAL value after ending time
averaging shows the value for the last interval time.

0 This setting is not applicable to flicker measurement.

3.9 Zero Adjustment Operation (Harmonic/Flicker)
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3.11 Time Constant Setting (Harmonic)

A time constant (T ) = 1.5 seconds is applied to 9605 analysis data.

(" N\
*9B/12/84 17:36:89 /E Am DD\
CRER/ATPOT CVETEN W/ELIS
leh | Zcl EI <ch | -ch | 6 c “LJ
WIRDG [ SP4W] — — J3VIAl =
_— |
. J
4 N\
AT CFDT

1. Press the STATUS key, then use the PAGE keys
to move the cursor to "HARM/FLIC," to display
the harmonic measurement setting screen.

2. Use the CURSOR keys to select the "TIME
CONST" (time constant setting) item.

3. Press the F2 "ON" key and the operation starts.

4& i )Lh \9@ e SHLECT BRI

G

[3pad] ||150v1 M)\ 10A| AL AW
T (O ] L Fur: 4, G7Hz)
ITHD-R: 1.27% THD-F: 1.27x%)
Torder : 1 UH 898.29 V|
184%
152
S8%
25%
i1 5
] 18 28 38 48 58

s VECTOR ;

WAVEFORM ;

SELECT

0 This does not affect data on the 3193 unit and
units other than the 9605 unit. It also does not
affect harmonic phase angle and harmonic
phase difference.

0 This setting is not applicable to flicker
measurement.

3.11 Time Constant Setting (Harmonic)
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3.12 Measurement by External Trigger (Harmonic)

By setting an external trigger, analysis can be started when the trigger signal
is input. One window of analysis data is displayed, then the process stops.
By synchronizing the timing with an external device, a number of 3193 units
can perform analysis simultaneously.

4 N\
: 15z MEATNSEERT DD
35{?5/% l%n}é = FRECOET GraTe BRET BN CNTT W 1. Press the STATUS key, then use the PAGE keyS
" ch | 2ch | Sch EEEENECTRN NN to move the cursor to "HARM/FLIC," to display
e — the harmonic measurement setting screen.
2. Use the CURSOR keys to select the "EXT TRIG"
item
n n H 1
3. Press the F2 "ON" key, putting the unit on hold
for a trigger.
When a trigger signal is input from the outside,
analysis starts.
OFF ON | | |
- J
4 N\
98412724 17:29:54 PiEA - U
: y %;%5%5—‘_% SELECT HAFL
K T150V] ] 10A] (i [ @
LT (2]
THD-R: 1.27% THO~F: 1.27%]
L Order s 1 Ut - 898.239 V|
184%
152
S8%
i1 5
8 16 28 38 48 58
LIST || vECIOR | mAvEFORM | | SALECT

NOTE

0 The analysis always starts from a point at which the PLL source waveform
crosses the zero value, and there is therefore a delay of a maximum of one
cycle of the waveform with respect to the trigger signal.

0 This does not affect data on the 3193 unit (other than the 9605 unit).
0 The PLL should be locked.
0 This setting is not applicable to flicker measurement.

3.12 Measurement by External Trigger (Harmonic)
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3.13 Setting the Pst Time and PIt Times (Flicker)

To measure the short-term (Pst) or long-term (PIt) flicker values, the Pst
interval and PIt repetitions must be set.

p L Set the analysis mode to flicker measurement.
TG AR ST EXT%QT DD 1. Press the STATUS key, then use the PAGE keys
[ ich | 2ch | Sch O NGNS to move the cursor to "FLIC," to display the
e Levsal = I - loveal - I < J flicker measurement setting screen.
2. Use the CURSOR keys to move the cursor to
"Bt /Plt"

Fst TIM

L _d_Ji|

- 3. Press the F1 " 1" or F2 " | " key to select the

time or number of times.

L | L | N | LOFF

0 The Pst interval and PIt repetition settings correspond to the 3193 interval
time and timer settings. For example, setting Pst to 1 minute and PIt to 120

times results in the 3193 interval timer being set to 60 seconds and the timer
time to 2 hours. The Pst and PlIt settings have priority, so the control times
cannot be changes directly on the 3193 side. When you need to change the
timing at the 3193 side, set the Pst and PIt settings to OFF.

0 Output to the floppy diskette or printer is coordinated with the set Pst
interval and PIt repetition settings.

0 Available Pst interval settings are OFF and 1 to 30 minutes, and available
Plt repetition settings are OFF and 1 to 2000 times. When both are OFF, the
d measurements (dc, dmax and d(t)500ms) are performed according to the
interval and timer settings on the 3193, and Pst and PIt are not measured.

3.13 Setting the Pst Time and PIt Times (Flicker)
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3.14 Connection Conversion Function

The new function converts the 3V3A or 3P4W connection and executes

operations.

0 The new function executes /AA-Y conversion and uses the 3V3A connection
as a 3¢ 4W line in the operation.

0 The new function executes Y-/ conversion and uses the 3P4W connection
asa 3@ 3W line in the operation.

e ™\
wosm e B (ERGEICREDDS | 1. Press the STATUS key, then use the PAGE keys
to move the cursor to "HARM," to display the
LG spawl = 1 1Pz harmonic measurement setup screen.
2. Use the CURSOR keys to move the cursor to

DSP MODE || HARMONICS

3
3. Press the F2 "ON" key to start/boot the

connection conversion function.

4. For /AA-Y conversion, "Y" appears on the screen.
For Y-/\ conversion, "/\" appears on the
screen.

"Wiring Conv" .

[orr | NN | || | | |

0 A-Y conversion is an operation based on the virtual neutral point.

0 High-frequency analysis is executed using the converted waveforms.
0 This conversion is disabled in 1P2W, 1P3W, and 3P3W modes.
0 This conversion is disabled when flicker is being measured.

3.14 Connection Conversion Function
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3.15 Limit Multiplication Setting Function (Flicker)

It allows you to choose whether to multiply the limit for the d (t)
measurement by 1.33. When the function is OFF, the limit of d (t) is set to
3.3%. When the function is ON, the limit of d (t) is set to 4.389%.

J

~
*08/84/27 83:29:58 EA FDD
[ZONIT TIHE FREC/OUTPUT SYSTEM —EEET

Cloh 2ok ook NN T NN
[WIRING T 1P2W[ 1P2W[ 1P2W[ TPZ2W] 1TP2W[ 1P7W|
[FLLSO0RCE T U]
I T
actor 1331 OFF |

B (o || | | | |
o

1. Press the STATUS key, then use the PAGE keys
to move the cursor to "FLIC", to display the
flicker measurement setup screen.

2. Use the CURSOR keys to move the cursor to
"Factor 1.33."

3. Press the F2 "ON" key to set the Limit
Multiplication Factor to 1.33.

3.15 Limit Multiplication Setting Function (Flicker)
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3.15 Limit Multiplication Setting Function (Flicker)
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Chapter 4
Harmonic Measurement

This describes analysis using the 9605 HARMONIC/FLICKER
MEASUREMENTS UNIT.

First refer to Chapter 3 "Preparations for Measurement” in the instruction
manual of the 3193. Pay special attention to the precautions listed in this
chapter.
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4.1 Harmonic Analysis Procedure

1. Check that the line to be measured is shut off, and
check that the 3193 unit is powered off and the
power cord disconnected from the outlet.

2. Connect the ground terminal to earth and connect the

power cord to the 3P—outlet.

3. Turn the power on.

. Make a connections and check there is no short circuit

\

5. Select the wiring mode on the STATUS “UNIT”

(2]
o}
S
o
e}
>

<
wn
o

ecify the channel for analysis on the
rmonic/flicker screen.

>
Q

7. Specify the analysis mode on the harmonic/flicker

(2]
o}
S
o
e}
>

8. Specify the voltage or current from the selected

channel as the PLL source.

9. Specify the output item on STATUS “freq/output”

screen when the data is output on FD or printer.

10. Select voltage range and current range.

11. Carry out zero adjustment.

12. Check the connection of line being measured again,
and turn on the power line.

13. Start the measurement.

(Warming—up 1 hour or more

When using the 9600 or 9602,
carry out degaussing after warming-up.)

See Section 4.1 in the 3193 manual.

See Section 3.2 in this manual.

See Section 3.2 in this manual.

See Section 3.3 in the 3193 manual.

See Section 4.7 in this manual.

4.1 Harmonic Analysis Procedure
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4.2 Harmonic Measurement

NOTE

The harmonic analysis function of the 9605 HARMONIC/FLICKER
MEASUREMENTS UNIT operates by carrying out a fast Fourier transform
(FFT) calculation window by window on the data which has been subjected
to A/D conversion.

The harmonic analysis results can be displayed in list, graph, or vector form,
depending on the particular application. The waveform producing the
analysis can also be displayed.

_ « > Window display
512 sampling data , (16 waveform data
per waveform /\ /\ |\ at40to 70 Hz)

\V/IAVARFEAVARY

Waveform display (the first period of the waveform)

0 Because of differences in measurement principle, frequency response, and
accuracy, the values measured by the 9605 and 9600/9601/9602 units
installed in the same 3193 unit may not agree. Similarly, values may not
agree with measurements made by other devices.

0 Because items not displayed are calculated internally at the same time, by
switching to the hold state and switching the screen, it is possible to read
simultaneous values for other analysis data.

0 Be sure to carry this out with the PLL in the locked state.

0 The harmonics which can be analyzed depend on the frequency of the PLL
source. For details see the Specifications.

0 Color specifications are not possible.

0 The zeroth index is displayed when using a 9600/9602 with AC+DC or DC
mode selected. This zeroth index is the DC component of the analyzed
waveform. In the voltage/current mode, effective values are computed, and
there is therefore no polarity. The accuracy of the zeroth index is not
specified.

0 When using 3P3W/3V3A mode, analysis results for power signify the total
values (Z P). The power analysis results are shown for each channel, but
these have no significance. The total value (Z P) is the same result for 3P3W
and 3V3A.

0 The phase angle indicates the phase angle of ﬂll data, taking the phase angle
of the fundamental from the PLL source as 0. For the total value (Z P) , the
phase angle is not displayed.

0 The phase difference indicates the phase difference of the current with
respect to the voltage on the same channel for each harmonic.

0 When the rms value of voltage or current exceeds 130% of range, or when
the peak value of voltage or current exceeds crest factor, the value of
analysis data and power analysis data is shown in red.

4.2 Harmonic Measurement
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Term/meaning

Effective voltage value,
effective current value,
active power

Found from waveform sampling at a sampling
frequency determined from the frequency of the
fundamental. Includes harmonics above the analyzed
number.

Fundamental
(component, level)

Fourier coefficient of fundamental component

Harmonic (component, level)

Fourier coefficient second and subsequent harmonics

Harmonic content

Taking the fundamental component level as 100%,
indicates the other harmonic components as
proportions.

Harmonic phase angle

Generic term for harmonic voltage phase angle,
harmonic current phase angle, and harmonic voltage
current phase difference

Harmonic voltage phase
angle, harmonic current
phase angle

Taking the phaSﬁangle of the fundamental from the
PLL source as 0, indicates the phase difference of
other voltage and current harmonics.

Harmonic voltage—current
phase difference

The phase difference between the voltage and current
for a particular harmonic

Total harmonic

The total value of the harmonics being analyzed (from
2nd to limit of analysis)

Total harmonic distortion

THD-F: total harmonic content as proportion of the
fundamental.

THD-R: total harmonic content as proportion of the
effective voltage (current) value

PLL (Phase Locked Loop)

This generates a clock signal synchronized to the
fundamental component of the measured waveform.
The waveform is sampled using this clock signal. If
the PLL does not function correctly, accurate
harmonic analysis is not possible.

4.2 Harmonic Measurement
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4.3 Graph Display of Harmonics

A harmonic graph can display the amplitude, proportion, or phase of each of
the voltage, current, and power as a graph. There are three formats.

e ™
‘%anata4 17:39:54 FVEA S SN rDD Format 1
loh 2o ; c h 4 3V{iV}{““(JLWi““SEVEEE“ VVVVV B T
i ) ] S L
[FoRe 1] [T ] (RVEL ] [LINEAR] fu: 48.97Hz] One only of the analyzed
(THD-R: 1.27x THO-F: 1.27x] voltage and current is
Sk LBl 98:28 Y displayed as a graph.
T
58%
ST IS S
73 = =
B 16 28 38 44 58
EEl | | [ | waveromw | | SELECT
-~ J
P
Format 2

) c} 6 < h SELECTBREL

- ch
:3:3{:

S A0 150V

T s s [ _ o _
%mm‘:@“ﬁ‘“ [fu: 49 S7H] The display is divided into
m : : three graphs. Voltage,
current, and power are
1008 ————— = displayed for each channel.
58% E
ix4
188%
[Us : 97.80 V|
174
1] i8 28 S 48 3
EZHR | | [ | weeow | AT |
N J
C N
nanafa4 17:41: 3, FVEA © SR rDD Format 3
Poh Peh Seh - L c} 6g h SoLECT | BBKL
[0 pi] i 7)o [ T
mm@ [ 49.87h] The display is divided into
» three graphs. In this case,
; the same item is displayed
1008 for each of the three
- systems.
ix4
188%
i — [P1_© 0.1428kW|
1862 : i 5
13 ] ko 48 5
EE | | [ | o | smaT |
N J

0 Distortion is not displayed.
0 The display items cannot be individually selected.

4.3 Graph Display of Harmonics



(1) Displaying procedure
In harmonic mode, press the F1 “GRAPH”, to switch to the graph screen.

(2) Selecting the display format (two methods)

"GB/12/04 1142326 B ANFDRD N
¢ 7 ¢ h BN Y T
Capan) Pumo: 1 sOV] lAUTe: L 10A[Tac 110 1 T ]
B (O LTRERR fui: 49.97Hz
THD-R 1.21% THD-F: 1. 22%1
Order s 14 Ut - a8.28 V.
T EEEi—=
52
597
5%
9 :
[) 18 28 38 48 50
! | RTE |
J

~

Format 1

(independent of

wiring mode)

Format 2
All 1P2W

1P3W/
3P3W+1P2W

3V3A/3P4W

Format 3
All 1P2W

1P3W/
3P3W+1P2W

3V3A/3P4W

Method 1

Press the SHIFT key, then press the F1 “GRAPH"
key to to cycle through the format.

Method 2

Press the F5 “SELECT” key.

Move the cursor to the display format box, and
use the F1 “1” and F2 “ | " keys to make a
selection.

After specifying, press the F5 "RETURN" key.

(3) Specifying the item to display (two methods)

Method 1

Press the F1 "GRAPH” key to cycle through the display items (when channels
1, 2, and 3 are selected).

© = Yoo (e Y soeen - = (0 e Jrl(27 sereen )

J
( Ut =0 J={rt J{v2 J»{12 J{ P2 J{ U3 }>( 13 }{r3])
]
H; _+ H > E; S| ZP o U3 |l 13 > P3
[ ]
s R ]
U3 13 P3
A [
Ut U2 U3
It (= 12 ||[— 13
P1 P2 P3
¢ J
LIJ11 —_> L1J22 —> — lijg
P1 P2 P P3
A ]
Ut u?2 (VK]
I (= 12 |[— 13 >
P1 P2 P3 TP
A ]

4.3 Graph Display of Harmonics
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Method 2
"98/12/74 11:43: 36 STATE NF DD Y .
e c b SRS M W 01 Press the F5 “"SELECT” key.
T (N [ [T Move the cursor to the glsrilay item box, and
THO-RT T Z6% THD-F: 1.8+ || uUsethe F1 " T7 and F2 " | keys to make a
5 Tovar: 1 U{ $6.00 V| selection.
12 A ” ”
5 After specifying, press the F5 "RETURN” key.
3
P17z
EXiH
25%
8%
# 18 8 38 48 58
K | ; BEIRY |

(4) Selecting the display analysis information
Select the information from the analysis from Amplitude, Proportion, and

Phase.
"\ Press the F5 “SELECT” key.
TUB/12/84 114z 2 DD ..
ESWESSeTSN. | - - v Move the cursor to the analysis item box, and
(3540 [T T 1 SOV To: | TOA] [ ¥ e f g K
T o - use th.e F1 “1”and F2 ” | "keys to make a
1.82% THD-F: 1.32% selection. o . .,
Ui $8.35 V| After specifying, press the F5 “RETURN” key.
L FS
i
5%
5%
8%
8 18 28 38 48 58
K | z RN

NOTE 0 This specification affects the list display in all screens.

0 Selecting "PHASE" has the following significance:
For voltage (U) or current (), display the phase angle of the fundamental
waveform with respect to the PLL source.
For power (P), display the voltage-current phase difference

4.3 Graph Display of Harmonics
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(5) Selecting the vertical axis
Select a linear (LINEAR) or logarithmic display (LOG) for the vertical axis.

( A
TR TR | | Press the F5 “SELECT” key.
A BT 156V [ 2 e e |
D o ] T T Move the cursor to the I:IN,!EAR/LOG box, and
— 6% To-F- 1.954| | USEthe F1 717 and F2 " | keys to mall<,e a
i Ul ¢8.57 V selection. After specifying, press the F5 "RETURN”
1082 key

28 38 48 58

i B D | [rm |

It is not possible to make individual LINEAR/LOG selections. The vector
display also changes accordingly.

(6) Data read—out with the cursor

( A i
— BT On a displayed gr_aph, you can use the cursor to
£ h - EESINCRS ) select the harmonics to be read. Use the CURSOR
(50 P ] 156V] fun:] TOA] (& 10 1__“__j
S a lalii keys « and > to move the cursor v on the
FRAD—RT T 27% THO=F: LQM screen, and display the selected data.
VOrder A Ut - g98.28 V|
184%
52 (:)
S8%
25%
i1 -
] 18 28 38 48 58
LIST || WECTOR | WAVEFORM | | SELECT

4.3 Graph Display of Harmonics
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4.4 List Display of Harmonics

The harmonic list display shows the amplitude value, proportion, phase
angle, and distortion for each harmonic of voltage, current, and power. There
are two display formats: format 1 and format 2.

e R s N
290712124 17:40:63 FIEA S SR *90/12/24 17:46: 48 AFEENTTENTDD
¢ b h; L h 6 < 1 SRLECTRRFL 1 ¢ b hoB e B oh SRLECTERET
o £ s S o § o |

,i 7YY W | E— | » o] _10Al[ A ] L JL I

[fu:_45.96h3] I (UALL ez, fu:_49.96H3]

THOR: 1.25% 49. 96Hz — THOR: 1.28% Jui 49.96Hz

ko e, | V | |THDF 1.28% Ut 98.486 V ke« [LEVEL pHasE || THDF = 1,28% Ut - 98.11 VvV
0O: 0.00 17: .01 34 - 0.01 8:  0.60 :  06.60 175 B.81 i- 28.13 3z BB s B4.28
i: a28.58 1g: G.02 |135: .00 15 98.12 1 8.86 18: B.82 : 25.81 35 0.80 5 73.47
2:° 0.07 19: o.01 36 .00 2: 8.86 :~171.58 18: 8.8 : £59.87 36:  6.86 : [28.37
g: 0.92 120 .00 137: 0.00 3 8.99 : 77.54 26:  8.86 s~ §9.47 37: 888 = B7.01
4: 0.02 21 0.04 38 .00 43 603 :-148.97 213 8.84 = 176.83 38z 0.0 : 131.15
5 0.52 122: .00 39: 0.01 5:  8.58 : 142.79 22:  5.88 :-132.58 39: 681 :-118.17
E: 0.24 1123: 0.01 40 ¢.00 6 B.28 ¢ 41.82 23 B.81 :-116.26 48: 8.0 :-124.50
7 0.32 24: ¢.00 41 ©.00 kel 6.38 :- 12,35 24z 8.88 :-118.38 als 8.88 :-152.36
g: Q.00 25 Q.00 42: .00 8 6.81: 87.94 25: .88 :-107.97 42: 0.08 :-143.83
Q: 0.19 |28 .01 43: .00 9 0.19 :-136.54 26:  8.81 :-127.13 43: 0.8 :- §3.82
10: .0t 27: .08 [44: Q.00 18:  B.B1: 48.93 27: B.89 : 19,88 44: 0.88 :- 96.18
11+ .09 28 : Q.01 45 Q.01 11: boB? s 3227 28: 8.81 s-110.14 45z 6.00 = 77.46
12: .00 1129: .30 1146 0 .00 12: 6.88 : 48.82 29: 838 :- 36.56 46 B.B6 :-131.39
18: ©.04 1120: .00 1147 0,00 13 B.05 :-113.86 38 B.BE - 48,27 47 B.BY - 18,55
14 0.00 31 ¢.258 148: .00 14: B.B8 : 55.1% 1z 825 :- 23.83 a8:  0.08 - 39,22
1G: 0.08 13D ©.00 49 o .00 15 B.04 5 12.54 32z 8.1 : §1.59 49:  6.88 - 23.42
16: 0.0t 83: G.06 KO Q.00 16:  6.96 : 78.38 33:  6.85 : 49,58 58:  8.88 ¢ 87.53

A [veror | | waveromw | | SELECT EEEEE - BEEEREEEREE
J N J
Format 1 Format 2

Only the analysis data for the channel synchronized to the PLL source is

val

id.

(1) Display procedure
In harmonic mode, press the F2 "LIST" key, to switch to the List screen.

(2) Selecting the display format (two methods)

4 A

98/12/24 17;50: 81

] ch S h [oYe h SELELT EFFI

| "’"4% 177 I1 50V| QHD 1 OAI W o B O 1

o »

i [FHDR T 85 fui: 48.96Hz
ORW‘:Z il THOF 1,38 |U1: 97.79 v
[*H 17 .02 34: G.,01
iz 189: 0.02 35: ¢.00
2 19: 0.Q01 36: 0 .00
g 1. 20 o.,01 37 C.Q0
g4 Q.02 21 C.04 28 C.Q0
5: o.Ba 22 .00 9 .01
(28 Q.21 25 0.00 40 : O.00
7 0.28 24 .00 41: C.00
(=15 Q.01 25 Q.01 42 C.QQ0
9: .22 28 ¢ 0.0 43¢ o.00
10 0.0 27: .08 44: O.00
11 o.08 28: 0,01 45 : .01
12: Q.01 29: 0,30 461 ¢.Q0Q
13- 0.08 30: ¢ .00 47 : C.Q0
14: .01 31 0. 25 48 : C.00
16: G086 32 Q.01 49: G .00
16: 0.0 a33: ¢.08 50: ¢ .00
i I RETURN
. J

Method 1

Press the SHIFT key, then press the F2 "LIST" key
to cycles through the format.

Method 2

Press the F5 “SELECT” key.

Move the cursor to the display item box, and

use the F1 “ 17 and F2 ” | “ keys to make a
selection. After specifying, press the F5 "RETURN”
key.

4.4 List Display of Harmonics
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(3) Specifying the item to display (two methods)

7 N 3

7

U1 screen ( I1 screen
\ V) Y

P1 screen
\ p

A\

;
2 P screen
. W

7
P3 screen
N W)

i...

Method 1

Press the F2 "LIST" key to cycle through the
measurement items (voltage, current, and power).

Method 2

Press the F5 “"SELECT" key.

Move the cursor to the display item box, and use
the F1 “ 17 and F2 ” | ” keys to make a selection.
After specifying, press the F5 “RETURN” key.

Select whether to display all harmonics, or only
the even or odd harmonics.

-
‘3[5/!?/?4 H bﬂ 44
| 2 h4r1“ch§ib
I B TD 50\-’ TO —roA W,, .
ORI T) (NEBW] (A 1]
‘ DB 5% fu: 48.97Hz
k: ]V ||THDF 1.24%[U1: g@7.78 V
R Lp.oo |[17: o.02 [B4: G.01
{1 .84 18: 0.02 =25 ¢ ,00
2: p.0oA1 19: .00 2 .00
3 p.95 20 .01 a7: .00
4: b.oz |31: 0.04 | 38: C.00
5: b.a7 |22: 0.00 |3 o.01
& b.22 23: 0,00 40 : C.00
7 0. 30 24 .00 41 : ¢.00
(=1 C.01 25: 0.00 42 O .00
§: 0.15 |26 0.01 1|48: .00
10: 0.0 27: .08 | 44: 0.00
19 : 0.07 |28: C.01 45 : C.00
12: 0.01 ||29: C.30 ||46: ¢.00
13: 0.0868 |30: 0.00 ||47: 0.00
14: c.00 ||37: 0.24 ||48: .00
16: 0.02 |32: 0.01 149: ©.00
16: c.01 ||83: 0.06 |[BO: .00
1 Ll RETURN
N J
(4) Specifying the display order
( N
GB/12/74 R1:51:a8
=y W'"4rh'rh6 h.ﬁﬁ
I :lr3 I|150V| Ai tl 10AIW"E SO J OO O ¢ T
O T} (7] (o9
1 [THDR: i ‘ fur 48 .897Hz
THDF: t,22% |[Ul: 87.79 V
17 0.01
R ; 35+ 0.00
19: 0.01
3: 0.90 37: 0.00
21« 0.083
5: 0.52 39: 0.01
23: 0.01
7: 0.31 41: 0.00
25: 0.00
9: 0.18 43: 0.00
27: 0,08
19 0.09 45: 0.00
29: 0.30
13: 0.04 47: 0.00
31: 0.25
15: 0.04 49 0.00
33: 0.05
1 | i RETLRN

4.4 List Display of Harmonics
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(5) Specifying the analysis information
Specify information from the analysis to be displayed.

\ Press the F5 “SELECT" key.

"98/12/74 17:52:18 SIIENFDRD N N .
o O el Move the cursor to the display item box, and use
f};gg;vl[f“t‘“;}ES?D%TO»\ 1Al 11 ] lful 4![9 7Hz theF1 ”1”and F2 “ | keys to make a selection.
FOR 1) [UTJODD] 77555 [fu: 48.97Hz] e ” ”
“mmE | ITHDE: 1. 27%/[UT: ©7.74 V After specifying, press the F5 "RETURN” key.
17: 0.02
1: PO 35: .00
19: Q.01
3: 97 37: 0,00
21: Q.04
5: .54 38 0.01
23: 0.00
7: .30 41 : 0.00
25: 0.01
g: .28 43: 0.00
27: 0.09
t1: .07 45 0,01
2g: 0,31
13: .04 47 - 0,00
31: Q.28
16: o35} 49: 0.00
33: 0.08
L B O I | ranmw

0 This specification affects the list display in all screens.

0 Select the analysis information from the amplitude, proportion, and phase
angle.

0 Selecting "PHASE" has the following significance:
For voltage (U) or current (1), display the phase angle of the fundamental
waveform with respect to the PLL source.
For power (P), display the voltage-current phase difference

0 For the total value (X P) , the phase angle and total harmonic distortion are
not displayed.

4.4 List Display of Harmonics



28

4.5 Vector Display of Harmonics

The harmonic vector display shows the voltage, current, and phase angle for
each harmonic, making clear the phase relationship between voltage and
current. The numeric values of the displayed harmonics also appear.

For details on wiring mode and vector display, see Appendix.

- ~
*98/12/24 17:53:28 PiEA S U

ESWENNErYN . . S ch Ach SR RREL
Copad o150V AT 10A T AC ] i !
(7 U1 fui: 498.8BHz

o 11 = 78.086 °
12 161.986
I3 2.30

1 :— 78.08 °
P2 - 77.83
3 :~ 77.30
[ WAVEFORM | | SELECT

- J

0 It is only possible to display the voltage and current for a single system on
the screen. Again, only one harmonic can be selected for display. Therefore,

for a single phase system two lines (voltage and current) appear, and for a
three-phase four-wire system, six lines (voltage x 3, current x 3) are
displayed.

0 By setting the hold state, and switching the screen, it is possible to read
other analysis data for the same time instant.

0 The distortion is not displayed.

0 The voltage/current phase angle indicates the phaseﬁmgle taking the phase
angle of the fundamental from the PLL source as 0~

0 The power phase difference indicates the phase difference of the current with
respect to the voltage on the same channel for each harmonic.

0 This reflects the harmonic selected on the harmonic graph display.

(1) Display procedure

In harmonic mode, press the F3 “VECTOR” key, to switch to the Vector
display screen.
Pressing the F3 "VECTOR” key cycles through U/I, U, and 1.

4.5 Vector Display of Harmonics
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(2) Selecting the display item (U/I, U, I) (two methods)

TUB12474 11:54:24

VSR c h ch 6ch SELELT

aFap] [RUTO; [ 150V [AUTo: ] 10A[ AT ]

) -

JLIT

R T fu: 49.97Hz
1 .
ol
\\ U1 0,60 ©
SRR Uz :-120.35 °
\\ U3 : 119.78 °
AR
1 > ;/B'
REIEN |

~

Method 1

Press the F3 "VECTOR" key to cycles through the
items (U/I, U, and ).

Method 2

Press the F5 “"SELECT” key.
Move the cursor to the display format box,
and use the F1 " 1" and F2 " | " keys to make a

selection. After specifying, press the F5 "RETURN"
key.

(3) Specifying the display order

Pressing the CURSOR keys (<« and P) cycles through the display order.

(4) Selecting the vertical axis:

Poh deh

f— ; — i

5 : § S —
O R

[TZ5ch] [T (]

LT
-

77.41

|

RETURN

|

),

Select a linear (LINER) or logarithmic display
(LOG) for the vertical axis. Switch the display in
the same way of the graph display.

4.5 Vector Display of Harmonics
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4.6 Waveform Display

The waveform display shows one cycle of the voltage and current waveforms
being measured. There are three formats.

s A
190212724 17:56:05 FIEA S BRI z‘DD
e _ | PR e Format 1
.W“CC}DEZ
VI HEL [fwr 48977 Shown the waveforms
o (voltage or current) for each
= P e T system being measured
* together.
.
= L %
N N N >
186%
8’ 96° 186° 2" 358
[ [ur ) [ ] AT
&
4 N
AR 5D Format 2
c I EYeN Lh % T BELECTEERT
Eesalicin :m Shown the waveforms
(voltage or current) for each
Vrms +Vp -Ve .
Ut: ©7.84 ¥V 140.28 ¥V -140.28 V system bemg measured
— uz: 98.18 V 140G.383 V ~140.41 V . .
Us: $87.80 vV 139.87 V —138.75 V together. The d|5p|ay is
smaller than the graph of
B e e i S P format 1, but the effective
100 | T e s
[ 98" 188°
| aRap Pusm | e |
\
, )
FMEA S S ?DD
eh Db Ch THET TRR " Format 3
At .%I—OA] m L JL L] :I
E [fu: _49.97Hq] The display is divided into

188%

two, and the voltage
waveform (above) and
current waveform (below)
for the system being
measured are shown
together.

BE e g

~180%

=
1883
=l

8 96° 1686° 2 360

SHET

AP | LIsr | | vector

4.6 Waveform Display
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0 The waveform starts from a point at which the voltage waveform (or current
waveform) specified as the PLL source waveform crosses the zero value, and

displays the first cycle from the window being analyzed. The other
waveforms are displayed for the same time interval as this waveform.

0 It is not possible to select individual items for display.

0 Because items not displayed are calculated internally at the same time, by
switching to the hold state and switching the screen, it is possible to display
simultaneous parts of other waveforms.

0 The power waveform is not displayed.

0 Only waveforms for channels synchronized to (at the same frequency as) the
PLL source channel are valid.

(1) Selecting the display format
Move the cursor to harmonic mode, and press the F4 “"WAVEFORM”, to
switch to the waveform display screen. Each time you press the F4
“WAVEFORM” the waveform display switches to the next format. (when
channels 1, 2, and 3 are selected).

(2) Selecting the display format (Expanded, compressed, or two—screen)
(two methods)

"98/12/74 18:88:13 AEAFDRD N ) MethOd 1
= ‘:h = I h gc’h g 11‘16471} SELECTTERET
T T 186V ol _ToAl[x 101 ]| | Press the SHIFT key, then press the F4
T [z v i “WAVEFORM" key to cycle through the format.
—— T e
; Method 2
< R Press the F5 “SELECT” key.
\/ \/ Move the cursor to the display format box, and
- . . use the F1 “ 17 and F2 “ | ” key to make a
R R selection. After specifying, press the F5 “RETURN"
ar 88° e &7 358 key
! | | REETE
J

4.6 Waveform Display
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(3) Specifying the item to display (Voltage, Current) (two methods)
Method 1
Press the F4 "WAVEFORM” key to cycle through the display items.

wegsier (o (- G -0 ()
T-(AII 1P2W) J

3 7 3 7
[[UVUZ - l1/l2]] us3 ]] I3 [@1/U2/U(ﬂ]—> L 11/12/13 ]]
A\
3

L(1 P3W/3P3W+1 P2W)—J 1 (3V3A/3P4W)

Com%:g;lsa:sg [(nulr]me;ri(;)]]_> ((nurln1eri0):’_>[ (nulr;ne;ric)]]_, Z(nurlngric):_,[[(nulr}-u:e;ric)j}_> [[(nuTgric)‘

.
Lian 1p2w) N
o))~y (") () ()
3
L \ J
(1P3W/3P3W+1P2W) (3V3A/3P4W)

e (R(ER(8) @00 @EF
L(AII 1P2W)—‘I I (3V3A/3P4W)

(1P3W/3P3W+ 1P2W)

TUB12474 18:01:88

Method 2
Press the F5 “"SELECT” key.

H 5 ch 6o h b‘LECz gl

TR TSN IO AT ) — 1 1

Tﬁ“lm“m! U 1 XT fu: 49.96Hz| : .
! i Move the cursor to the display item box, and use
o — i E the F1 “ 17 and F2 ” | " keys to make a

A selection. After specifying, press the F5

& N\ g “RETURN" Key.

P
~188%

- = e R
i ol E | | e
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(4) Vertical axis scaling setting:

f ) You can change the scaling ratio for the waveform
Lo e m —memm| | vertical axis.
ﬁ@gﬁ“ Press the F5 "SELECT" key.
Move the cursor to the scaling factor box, and use
the 1”17 and F2 “ | ” keys to make a selection.
After specifying, press the F5 "RETURN" Kkey.

NOTE

0 Select the scaling factor from x 1/3, x 1, x 2,

] o i and x 5. In this case, for example, using a
P ST peea e scaling factor of x 5, the waveform is
[ | | ; RECEE magnified by 5 times.
- . . .
0 There is no offset function for moving the
position of the axis.
(5) Cursor read—out function
A . .
w2728 1e1s WL T 5D This displays the measurement values for the
i ch =2 ! oh & k}\ Lo h SHLECT  BRFT | Haky - .y
I T e TR }qu displayed waveforms at the position of the cursor.
FORT] U] (12 Ul=1] (%1 ]
‘ 1. Press the CURSOR keys (« and ») to display

= - o / B NP N o the line cursor.
= AN 2. Use the CURSOR keys (« and ») to move the
—_— Var \ line cursor. The measurement values move with
= - > X > the cursor.

O st ~ If the displayed values overlap a waveform, you

na can use the CURSOR keys (vand A) to
] 50" 180" N

reposition the value indication.
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(6) Deleting the displayed channels
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In 1P3W mode or above, more than one waveform
is shown within the same graph. In this case you
can switch off a waveform which is not required.

e ,/M\ /‘"\

Zh N N Press the F5 “SELECT" key.

~ \// Move the cursor to the waveform setting box, and
f use the F1 “ 17 and F2 ” | “ keys to make a

selection. After specifying, press the F5 “RETURN"

key.
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4.6 Waveform Display
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4.6 Waveform Display
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Chapter 5
Flicker Measurement

Flicker is a sense of visual instability typically caused by the repeated
change in brightness or spectral characteristics of a light source over time:
that is, frequently repeating voltage fluctuations that cause discomfort to
people due to the resulting flicker of ambient lighting. The 9605 is designed
to be able to measure the state of this flicker.

The 9605 measures flicker in terms of voltage fluctuations. The specific
measurement parameters are as follows:

Voltage measurements d measurements (dc, dmax, d(t)500ms)

Flicker measurements (Pst, Plt)

(1) Voltage rms value “Urms”

"Urms" shows the effective value of a half cycle (10 ms in the case of 50
Hz) of voltage waveforms that are being measured. All calculation values are
computed based on this data. The display of "Urms" when AGC (Auto gain
control circuit) is set and display of "Urms" when AGC is not set may not
match.

(2) Relative Voltage Change “AU/U0 0 0O0O

A U/U = (Urms - Un)/Un
"A V" is the difference between "Urms" and the reference voltage "Un".

(3) Relative Voltage Change Characteristic “d(t)”

The change in the effective value every half cycle (10 ms in the case of 50
Hz) of the fundamental voltage wave is called the effective-value voltage
change "U(t)", and the time function of change of the effective-value voltage
for a period in which the voltage is stable for at least one second is called
the voltage change characteristic "A U(t)". The ratio of the size of this
voltage change characteristic to the reference voltage "Un" is called the
relative voltage change characteristic "d(t)".

(4) Relative Steady—State Voltage Change “dc”

The voltage difference between two steady-state waves separated by the
voltage change characteristic is called "A Uc", and the ratio of the amplitude
of the phase voltage to the reference voltage "Un" of this steady-state voltage
change is called the relative steady-state voltage change, "dc".
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(5) Relative Maximum Voltage Change “dmax”
The difference between the maximum and minimum effective values of the
voltage change characteristic is called "A Umax", and the ratio of the
amplitude of this maximum voltage change to the reference voltage "Un" is
called the relative maximum voltage change, "dmax".

(6) 500—ms Period Analysis “d(t)[ms]”
Within one period of relative steady-state voltage change, this parameter
indicates whether the cumulative duration of fluctuations of over 3.3% of the
previous steady-state exceeds 500 ms.

U(t)“ ' U{t) /Un

A udt
v

AUmax

ldw

oy

e ——— n E :
» 1 t2 ta
10mSs p s t2 ts3 t

(7) Short-Term Flicker Value “Pst”
The value representing the stimulus reaction to flicker (flicker severity)
measured over a short term (10 minutes per IEC standard) is called the
short-term flicker value, "Pst". Pst=1 is the standard value of the stimulus
reaction.

(8) Long—Term Flicker Value “PIt”
The value representing the stimulus reaction to flicker (flicker severity)
measured over a long period (2 hours per IEC standard) using a continuous
Pst value is called the long-term flicker value, "PIt". Generally, the Plt value
is required to evaluate a device for which the normal usage period exceeds
30 minutes at a time.

(9) Instantaneous Flicker Value “S(t)”
Human perception of instantaneous flicker is numerically quantified in units
of "P.U." (Perceptibility Units). This instantaneous flicker value "S(t)" is
obtained by statistical calculation over a specific time period using "Pst" and
"PIt".

(10) Cumulative Probability “P0.1/P1s/P3s/P10s/P50s”
The instantaneous flicker value "S(t)" is determined from the cumulative
probability function curve line classified as 1024 and is used for obtaining
the short-term flicker value "Pst".

(11) Cumulative Probability Function Curve Line “CPF Curve Line”
The instantaneous flicker value "S(t)" is determined and the cumulative
probability function curve line "CPF Curve Line" is calculated by statistical
processing. The shape of this graph indicates the perceptibility of flicker.
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(12) Steady—state Times

Steady-state time is the time of an interval of variation in relative voltage
within 0.1% for more than 1 second.

With the 9605, time is shown in "Pst" time when "Pst/PIt" measurement
starts. When "Pst/PIt" is not measured, time is counted from the point the
"PLL" circuit is locked, but the time display can be cleared by the following
operations.

0 When the MEAS key is pressed on the MEAS screen.

0 When you return to the MEAS screen from the STATUS/FDD screen.

0 When RANGE/COUPLING/LPF is switched.

(13) Auto Gain Control Circuit “AGC”

NOTE

AGC is the circuit that sets the effective-value "Urms" of the input voltage
to the reference voltage "Un" without affecting "A U/U". It has a 60-second
response time (time to change the variation width from 10% to 90%) for
"Urms" stepped-variation.

All data other than "Urms" is data that has passed through the AGC. Also, a
waiting time of about 10 seconds is required for AGC response time.

0 With the 9605, the reference voltage "Un" is the effective value of voltage
gotten by the following timing.
0 When the PLL circuit is locked.
0 When the MEAS key is pressed on the MEAS screen.
0 When you return to the MEAS screen from the STATUS/FDD screen.
0 When RANGE/COUPLING/LPF is switched.

0 When the reference voltage is set, all data is cleared.

0 The value for data when the PLL circuit is not locked is displayed in red. In
this case the data is invalid.

0 It is not possible to measure voltage at other than 45 to 66 Hz.
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5.1 Flicker Measurement Procedure

Before beginning, please read the notes to "Chapter 3. Preparations Before
Measurement” in the operating manual supplied with the 3193.

1. Check that the line to be measured is shut off, and check that the
3193 unit is powered off and the power cord disconnected from the
outlet.

2. Connect the ground terminal to earth and connect the power cord to
the 3P—outlet.

3. Turn the power on.(at least 1 hour warming—up)
When using the 9600 or 9602, carry out degaussing after warming—up.)

4. Make a connections and check there is no short circuit

5. Select the wiring mode on the STATUS “UNIT” screen.

6. Specify the channel for analysis on the harmonic/flicker screen.

7. Set the analysis mode to “FLIC” on the harmonic/ flicker screen.

8. Specify the voltage from the selected channel as the PLL source.

9. Specify the Pst time and PIt times

10. Specify the output item on STATUS “freq/output” screen when the
data is output on FD or printer.

11. Select the voltage range to be measured.

12. Carry out zero adjustment.

13. Check the connection of line being measured again, and turn on the
power line.

14. Obtain the reference voltage. Press the MEAS key on the MEAS
screen and wait for about 10 seconds.

15. Press the START button to start the measurement. “INTEG” mark is
displayed in yellow.
Measurement finishes automatically after the specified measurement
time and the times specified for Pst and PIt.”INTEG” mark is displayed
in blue.

16. To interrupt measurement before completion, press the START/STOP
key again. Then press the SHIFT key and START/STOP key once more
to reset the data.

0 During measurement, the integration function is always in operation. When
finished measurement, always reset the integrated values. If not, restart

operation is disabled. Press the SHIFT key and then the START/STOP key to
reset. Confirm that the "INTEG" indicator is not turned on.

0 For Flicker measurement, cumulative integration is not possible.
0 Measurement start, stop and reset can be externally controlled just as can
product calculation.

See Section 9.3.1, "INTEG.EXT.CONT and INTEG.RESET" of the 3193
Instruction Manual.

5.1 Flicker Measurement Procedure
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5.2 Measurement Value Display

Pressing the F1 “MEAS VALUE” key from the MEAS "Flicker" screen
displays the measured Urms,A U/U, S(t), dc, dmax, d(t)500ms, Pst and PIt
values ( Steady-state Times). Progress and interval/repetition times are also

displayed.

[’ssmsnz 14:11:13 AT S FDD N 3FDD\ f*ss/asnz 14:12:44 FVE A S SRR SIS 3FDDN
Lch 2 ch J T EYNE N o s M Lch 2 ch o] BT NS o M
[3aal Bumo: 1300V me:d0 . 2A (a0 1 10 ]I [3&al i 1300VI w10 . 2A (a1 10 0T

Urms [V1 AUSU [%1 S(ty [PUI Urms L[V3 AU/U [%1 S(t) [PU3

W 102.59 - 0.300 0.556 1 102.88 0.063 0.124
U2 102.20 - 0.299 0.555 U2 102.51 0.078 0.124
U3 102.39 - 0.296 0.5b7 U3 102.68 0.068 0.125
U dc [xni d max [%] d(t) I[msl U Pst PIt PstTimeh:

1 0.000 1.273 0 1 0.390 0.390 \|~—onton o5
2 0.000 1.282 0 2 0.390 0.390 p . __
U3 0.000 1.270 0 U3 0.390 0.390 12
[Steady State U1 : 0 uz: 0 us: 0 [

| cPF | | Pet | |wowmR | | smECT | | cPF | | Pet | |wowmr | |smECT |
J N J

0 Values of Urms, A U/U, S(t), dc, dmax and d(t)500ms are displayed even

before measurement has started. In this case, they are refreshed with the
maximum data value. When measurement has started, the maximum value at
each setting time is displayed.

0 When measurement has not yet started, or if the Pst and PIt times are set to
OFF, Pst and PIt values are displayed as "--- -- ". When measurement starts,
progress data is displayed.

(1) Switching “d” and “Pst” displays
dc/dmax/d(t)500ms and Pst/PIt are shown on different screens.
The following two methods can be used to switch the display.
"d(t)500ms" is abbreviated as "d(t)[ms]" on the screen.

Method 1 Press the F1 “"MEAS VALUE” key repeatedly to select the channel to display.

Method 2 Press the F5 “SELECT” key to move the cursor to the column of d/Pst and
use the F1 "1 "/F2 "1 " key to make a selection.
Press the F5 "RETURN" key to end the settings.

(2) Selecting Display Channel

Except in the case of 3P4W mode, displayed channels must be set by one of
the following two methods.

Method 1 Press the F1 “MEAS VALUE” key repeatedly to select the channel to display.
1P2W0O 1P2W+1P2W: Ul - U2 - U3 - Ul
1P3W (3P3W)+1P2W: U1/U2 - U3 - U1/U2
3V3A(3P4W): U1/U2/U3

Method 2 Press the F5 "SELECT" key to move the cursor to the column of the channel
to set.

5.2 Measurement Value Display
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(3) Switching Before/After AGC

1. Press the F5 "SELECT" key to move the cursor to the column of AGC-
F/AGC-R and use the F1 "t "/F2 "I " key to make a selection.

2. Press the F5 "RETURN" to end the settings.
AGC-F: Data before passing through the Auto Gain Control circuit
AGC-R: Data that has passed through the Auto Gain Control circuit

AGC sets the effective-value "Urms" to the reference voltage "Un™ without
affecting "A U/U". Therefore, the "Urms" display value when AGC is set

may appear different from the actual effective value being measured. All
data other than effective-value "Urms" are calculated from post-AGC data,
regardless of the setting.

5.2 Measurement Value Display
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5.3 CPF Display

Method 1

Method 2

On the MEAS "FLIC" screen, pressing the F2 “CPF” key displays the CPF

curve.
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(1) Selecting Display Channel

The values for only one channel are displayed. The following two methods

can be used to switch the display.

Press the F2 “CPF” key repeatedly to select the channel to display.

Ul-U2-U3

Press the F5 “SELECT” key to move the ¢
to set.

ursor to the column of the channel

4 I
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5.3 CPF Display
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(2) Deleting Display Channel
For modes with more channels than 1P3W mode, the maximum of CPF
curve lines for 3 channels are displayed on the same graph. Therefore, it is
possible to delete unnecessary display of channels.

e N\
*99/65/04 15:15:24 [STATUSI jis)s]
1oh Zch 3ch ENNSTS T MR . EXT N Jinio ” ”
T T EevI R0 B I | 1 Press the F5 “"SELECT” key to move the cursor
[fu: 60.05Hz| to the column of OFF/ON and use the F1
ot Tioo: g0 Qm ge Ft SIS “1”IF2 " 1 ” key to make a selection.
180% H H : T ” ” H
E‘ \ 2. Press the F5 “RETURN” key to end the settings.
- \ ,,,,,,,,,,
(=] 66% :
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0!
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S
—

287 [ ‘
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5.3 CPF Display
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5.4 Pst Display

On the MEAS “Flicker” screen, pressing the F3 “Pst” key displays the Pst
value or graph.

Ve

N ™
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(1) Switching List/Graph
Switching between a list or graph of measured "Pst" values up to a
maximum of 12 points can be done.
There are two graph formats: magnified screen and compressed screen.
Magnified screen displays one unit per screen. Compressed screen displays
up to 3 graphs. Also, on the compressed screen, you can display "Pst" values
by moving the cursor with the CURSOR key.
How to switch graph formats when in the graph state of List/Graph is
explained in step 2 of the procedure below.
Method 1 Press the SHIFT key and then press the F3 “Pst” key.
Method 2 Press the F5 “SELECT” key to move the cursor to the column of

LIST/GRAPH1/GRAPH2 and use the F1 “ 1 “/F2 “ | “ key to make a
selection.
Press the F5 “RETURN” key.

5.4 Pst Display
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Method 1

Method 2

NOTE

(2) Selecting Display Channel

The values for only one channel are displayed. The following two methods
can be used to switch the display.

Press the F3 “Pst” key repeatedly to select the channel to display.
Ul-uU2-U3

Press the F5 “SELECT” key to move the cursor to the column of the channel
to set.

(3) Vertical Axis Setting

The resolution of vertical axis can be changed for graph display.

Press the F5 “SELECT” key to move the cursor to the column of vertical axis
"0.25/0.5/1.0/2.0/5.0" and use the F1 “ T “/F2 “ | key to make a selection.
Press the F5 “RETURN” key.

When the PIt time exceeds 12, the oldest data is erased as new data is input
and shown on the screen. In this case, erased data cannot be displayed after
measurement is finished, so if needed, it should be saved on a floppy
diskette or printer.

5.4 Pst Display
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5.5 Monitor Display

Press the F4 "MONITOR" key to display a graph of the chronological changes
of the relative voltage change "A U/U" and the instantaneous flicker value
"S(t)". There are three screen formats.
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0 When in the HOLD state, graph plotting stops. When HOLD is removed,
plotting continues from the data that existed directly before HOLD was put
on.

0 When setting reference voltage (pressing the MEAS key), changing the
setting of ranges, or switching screens with the STATUS/FDD key, about 10
seconds is required for the data to stabilize.

(1) Switching Graph Formats
The following two methods can be used to switch the display.

NOTE

Method 1
Method 2

Press the F4 “"MONITOR” key repeatedly to select the channel to display.
Press the F5 “SELECT” key to move the cursor to the column of
"FORM1/FORM2/FORM3" and use the F1 “ 1T “/F2 “ | ” key to make a

selection.
Press the F5 “RETURN” key.

5.5 Monitor Display
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(2) Switching the effective value of voltage/instantaneous flicker value
(when screen format is FORM1/FORM2)
1. Press the F5 “SELECT” key to move the cursor to the column of A U/U, S(t)
and use the F1 “ 1 “/F2 ” | ” key to make a selection.

2. Press the F5 “RETURN” key.

For 2 screens, A U/U is shown in the upper display and S(t) is shown in the

lower display.

(3) Switching the display channel
Channels that are combined by the wiring mode are displayed on the same
graph, so when there is more than one mode, such as 1P2W, it is necessary
to switch the screen. Switch channels with the method explained in step 2
below.

Method 1 The channel changes each time the F4 "MONITOR" key is pressed.

Method 2 Press the F5 “SELECT” key to move the cursor to the column of 1ch/2ch/3ch
(when 1P2W mode) and use the F1 “ T “/F2 “ | ” key to make a selection.
Press the F5 “"RETURN” key.

(4) Switching the vertical axis factorization ability on A U/U display
Switching the vertical axis factorization ability of a A U/U graph is possible.
1. Press the F5 “SELECT” key to move the cursor to the column of
V[10%/5%/1%/0.5%/0.1%] and use the F1 “ T “/F2 “ | “ key to make a
selection.

2. Press the F5 “"RETURN” key.

(5) Switching the vertical axis factorization ability on S(t) display
Switching the vertical axis factorization ability of a S(t) graph is possible.
1. Press the F5 “SELECT” key to move the cursor to the column of
S[10PU/5PU/1PU/0.5PU/0.2PU] and use the F1 “ T “/F2 “ | “ key to make a
selection.

2. Press the F5 “RETURN” key.

(6) Setting the time axis
Switching the plotting speed to observe short-term measurement in detail or
observe long-term changes is possible. For example, when "1 sec" is set, data
is plotted at 1 second per 1DIV.

1. Press the F5 “SELECT” key to move the cursor to the column of
T[0.5sec/1sec/2sec/5sec/10sec/30sec/Imin] and use the F1 “ 1T “/F2 “ | ” key
to make a selection.

2. Press the F5 “"RETURN” key.

(7) Deleting the Display Channel
When measuring multiple channels, such as 3P4W, you can delete
unnecessary data from the same graph.
(When you don't want ch3 to appear)
1. Press the F5 “SELECT” key to move the cursor to the column of
ch3[OFF/ON] and use the F1 “ 1 “/F2 “ | “ key to make a selection.

2. Press the F5 “"RETURN” key.

5.5 Monitor Display
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Chapter 6
Hold/Peak Hold Function

6.1 Hold Function

6.1.1 Harmonic Analysis

NOTE

Press the panel HOLD key to freeze the display of all items on the screen. In
this case, by switching the screen selection, you can view harmonic data for
the same time interval which was not displayed.

Since internally the measurement continues, each time you press the HOLD
key the values at that time are displayed. To end the hold function, hold
down the SHIFT key and press the HOLD key.

The following measurements are also possible.

[0 When combined with the interval timer, the results of analysis at the end of

each interval can be displayed.

0 When combined with time averaging and the interval timer, the results of

analysis can be shown as average values over the time period.

The hold function applies to the whole 3193 unit.

Refer to the following sections in the instruction manual of the 3193.
Section 4.10, "Setting the Averaging”, 6.1, "Hold Function", and 7.2,
"Setting the Control Time."

The basic operations are the same, and all items are held. In this case, when
combining interval time and "Pst" measurement time, display is updated for
each interval time or "Pst" time.

When on the monitor screen, data is continuously displayed after HOLD is
removed, so data is ignored during the HOLD period.

6.1.2 Flicker Measurement

The basic operations are the same, and all items are held. In this case, when
combining interval time and "Pst" measurement time, display is updated for
each interval time or "Pst" time.

When on the monitor screen, data is continuously displayed after HOLD is
removed, so data is ignored during the HOLD period.

6.1 Hold Function
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6.2 Peak Ho

|ld Function

6.2.1 Harmoni

NOTE O

a
g

a

c Analysis

When the peak hold is activated, only the largest value to date of the
analysis data is updated. Internally the 9605 carries out analysis without
gaps, so the maximum value can be found, including data not shown on the
screen.

To activate or deactivate this function, press the SHIFT key and then press
the HOLD key. When the peak hold function is activated, pressing the HOLD
key resets the peak value, and starts a new peak hold operation from that
point.

When combined with the interval timer, the maximum values of each
harmonic with each interval can be found.

The maximum value of the phase difﬁrence is tahen as the maximunh
absolute value. For example, of "+20—" and "-35—" the value of "-35—" is
taken as the maximum.

The peak hold function applies to the whole 3193 unit. Refer to the
following sections in the instruction manual of the 3193. Section 6.2, "Peak
Hold Function”, 7.2, "Setting the Control Time."

The waveform display is updated when the peak value exceeds the highest
previous value. The channels are updated individually, so the displayed
waveforms need not be from the same times.

During peak hold and when the PLL is unlocked, the frequency display is
shown in red. In this case, the measurement data is invalid. Resets the peak
value by pressing the HOLD key or release the peak hold.

6.2.2 Flicker Measurement

The basic operations are the same. When PEAK HOLD is operated, only the
measurement values of "Urms", "A U/U", and "S(t)" are operated.

Also, when "Pst" measurement time is combined with interval time, the
maximum value in "Pst" time or interval time is displayed.

6.2 Peak Hold Function
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Chapter 7
Output to Floppy Disk/Printer

Measurement data of the 9605 unit can be output to the 3193 FDD (not
applicable for 3193-10), and the printer (optional). The measured data and
setting data can be easily printed out.

0 If output items other than the data measured by the 9605 input unit are also
specified, they are output at the same time.

0 For the basic method of using the floppy disk/printer, and various notes on
this, refer to the Instruction Manual for the 3193 unit, Chapter 11 "Using the
Floppy Disk and Chapter 13 "Using the Printer."”

0 The total number of output items of the data analyzed by the 9605 and other
output setting data is displayed. "+3" shows three items (date, time, and
interval time) and it is always affixed.

0 The waveform data cannot be printed out.
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7.1 Selecting the Output Item to FDD/Printer

7.1.1 Output Setting in Harmonic Analysis Mode

T89/01/87 1d:51d4

1L SYoTEY

1. Press the F2 "HARM SELECT” key, to display
the screen for output item selection.

[CAL 7T 1G5 7o Tk T0hp T TR
LoAGmPT JUL FOr Jo1 o jur o for JO1

fa Ik fe
| BREQUBNCY Ut ul [3H
| FREC RANGE | AUTC AUTO AUTOC

ECEERIEE NN ]
. J
4 N\
Saniar, MMMH 2. Move the cursor to “OUTPUT ORDER” key.

(m 3. Select the F1 “ALL”, F2 “ODD”, or F3 "EVEN”

[WIN QRIE WRDER 1; key.
|_ W& ORDER,
2 AR RN BYR BN N8 L7 R PR B 4. Move the cursor to “MIN ORDER”™ or “MAX
TR TR T ORDER” key.
Hofbnd LIST ” W ” Y
DR LT 5.UsetheFt 1" and F2 “ | “ keys to make a
o selection.
-PE&Y
WAVE
PLL FREY

Q‘VIMIﬂ? 14:53:14
NIT TR R

U1 BRYRYYL 1 O N FXT T

[OUTPUT ORDER | ODD ]
LMIN ORDER 1

6. Using the CURSOR keys, move the cursor to the

e item to be output.

el In|Z e lr .

Lo 7. Press the F2 “ON” key to make a setting. To

delete the item which has been set, press the F1
TH “OFF” key.
o 8. Pressing the F3 “LINE” key sets the items on
WAYE T -
FIL R the specified line to on or off.
9. When the settings are completed, press the F5
OFF oN [Lne Tarom | [miev | “RETURN” key. O
NS — J

For example, when the output item is set to ODD, and "MIN ORDER" is set
to 1, and "MAX ORDER" is set to 10, this selects the data items for odd

harmonics in the range 1 to 10.
Even if the waveform output is set to ON, the data is not output on a
printer.

7.1 Selecting the Output Item to FDD/Printer
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7.1.2 Output Setting in Flicker Measurement Mode

1. Press the STATUS key. Move the cursor to "FREQ/OUTPUT" using the PAGE
key to display the Frequency/output setting screen.

2. Using the CURSOR keys, move the cursor to "Output Item", and press the F2
"FLICK SELECT" key.

3. Using the CURSOR keys, move the cursor to the item to be output.
4. Pressing the F3 “LINE” key sets the items on the specified line to on or off.
5. When the settings are completed, press the F5 “RETURN” key.[]

e N
99/05/10 14:01:19 MEATNSEERT DD
NIT TIVE SYOTEM  EFET EXT TRIT FLIC

CUTPUT DEVICE

QUTPUT 1TEM | 147 +3 J
FRT TIRECTION| FORIRRD
SAVE COLOR _WONGCHRONE

[THL Gz _Jcriz_ Jchd [Cs [0 o7 J o |
[/& QUTPUT U1 Ul U1 |Or_joi Joi  Jul JUl_|

fa b fc
BREGUENCY Ul Ul Ul
FREW RANGE [ AUTO AUTO AUTO

| SEcT || RLIC SELECT| | | || |
J
- N
99/85/12 14:23:82 MEATNSEEAT DD
UNIT TiME SYoTHM BBE] BXT INIT FLIC
OUTPUT COUNT
chi [l ﬁ
Urms A6C F LN RS
Urms  AGC R
AUA
St ON | ON | ON
de
dimax
dit)
teady State | 0
st [i]
it 0
.1
3
=
| Pl
e
1L, FREY ON

[ AETIRE
A\

7.1 Selecting the Output Item to FDD/Printer
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7.2 Timer Control of Output

7.2.1 Harmonic Analysis

You can set control times to output automatically at those times.
1. Set the control time.

2. Select the output items.

3. Press the START/STOP key to start operation.

0 For the basic method of using the timer control, refer to the Instruction

Manual for the 3193 unit. Section 7.2, "Setting the Control Time"

0 The minimum interval which can be specified is varied automatically,
depending on the number of output items.

7.2.2 Flicker Measurement

If the Pst interval and PIt repetitions are set for flicker measurement, an
output occurs for each Pst interval, and then the operation is completed after
the PIt repetition.

0 The Pst interval and PIt repetition settings correspond to the 3193 interval
time and timer settings. For example, setting Pst to 1 minute and PIt to 120

times results in the 3193 interval timer being set to 60 seconds and the timer
time to 2 hours. The Pst and PlIt settings have priority, so the control times
cannot be changes directly on the 3193 side. When you need to change the
timing at the 3193 side, set the Pst and PIt settings to OFF.

0 Output to the floppy diskette or printer is coordinated with the set Pst
interval and PIt repetition settings.

0 Available Pst interval settings are OFF and 1 to 30 minutes, and available
Plt repetition settings are OFF and 1 to 2000 times. When both are OFF, the
d measurements (dc, dmax and d(t)500ms) are performed according to the
interval and timer settings on the 3193, and Pst and PIt are not measured.

7.2 Timer Control of Output
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7.2.3 Relationship Between the Number of Output Items and
Interval Time

The maximum number of items to be output and corresponding minimum
interval times for output to floppy diskette or printer are determined
automatically as follows.

Number of setting items | Minimum interval time
FDD only 1 to 70, 10 s

71 to 400 20 s

400 or more (20 s + 10 s)/370 items
Printer only 1 to 60 lines 10 s

every 60 lines +10 s
FDD+Printer 1 to 60 Total value of FDD only

every 60 and printer only

0 For integration data, one data value is regarded as two values.
0 A waveform saved to floppy disk counts as 512 data values.
0 Waveform data cannot be output to the printer.

Specifications of the floppy disk data for the 9605
(Harmonic Analysis)

Harmonic data is output appended to the end of a line of ordinary
measurement data. The output sequence is as shown in the table on the
following page. The data for each of the harmonics in the list is output
consecutively. If the time averaging or peak hold functions are active, the
corresponding values (the same as on the screen) are output.

The suffixes (n) are output as two digit values (xx), with a leading space in
the case of a single-digit value.

Example "U1( 3),12(23)"

The channel numbers, such as 1, 2, and 3 in "U1,"” "U2," and "U3" change,
for example to "U4," "U5," and "U6," depending on the analysis channel
settings.

Headers Meaning Units

Fundamental HFREQ Fundamental frequency of PLL source Hz
frequency
Amplitude value HU1 Voltage (U1) rms value Vv

HU2 Voltage (U2) rms value

HU3 Voltage (U3) rms value

HI1 Current (I1) rms value A

HI2 Current (I12) rms value

HI3 Current (I3) rms value

HP1 Active power (P1) W

HP2 Active power (P2)

HP3 Active power (P3)

HP123 Active power (2 P)

7.2 Timer Control of Output
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Headers Meaning Units
Peak value U1+PEAK Voltage (U1) positive peak value Vv
U2+PEAK Voltage (U2) positive peak value
U3+PEAK Voltage (U3) positive peak value
I1+PEAK Current (I1) positive peak value A
[2+PEAK Current (I12) positive peak value
[3+PEAK Current (I3) positive peak value
U1-PEAK Voltage (U1) negative peak value \Y;
U2-PEAK Voltage (U2) negative peak value
U3-PEAK Voltage (U3) negative peak value
[1-PEAK Current (U1) negative peak value A
12-PEAK Current (U2) negative peak value
I3-PEAK Current (U3) negative peak value
THD-R THDR U1 Voltage (U1) total harmonic distortion ratio (THD-R) | %
THDR U2 Voltage (U2) total harmonic distortion ratio (THD-R)
THDR U3 Voltage (U3) total harmonic distortion ratio (THD-R)
THDR I Current (I1) total harmonic distortion ratio (THD-R) | %
THDR 12 Current (I12) total harmonic distortion ratio (THD-R)
THDR I3 Current (I3) total harmonic distortion ratio (THD-R)
THD-F THDF U1 Voltage (U1) total harmonic distortion ratio (THD-F) | %
THDF U2 Voltage (U2) total harmonic distortion ratio (THD-F)
THDF U3 Voltage (U3) total harmonic distortion ratio (THD-F)
THDF I Current (I1) total harmonic distortion ratio (THD-F) | %
THDF 12 Current (I12) total harmonic distortion ratio (THD-F)
THDF 13 Current (I3) total harmonic distortion ratio (THD-F)
Harmonic level Ut (n) The n—th harmonic voltage (U1) rms value Vv
U2 (n) The n—th harmonic voltage (U2) rms value
U3 (n) The n—th harmonic voltage (U3) rms value
I1 (n) The n—th harmonic current (I1) rms value A
12 (n) The n—th harmonic current (I12) rms value
I3 (n) The n—th harmonic current (I3) rms value
P1 (n) The n—th harmonic power value (P1) w
P2 (n) The n—th harmonic power value (P2)
P3 (n) The n—th harmonic power value (P3)
P123 (n) The n—th harmonic power value (2 P)
Harmonic U1%Fnd(n) The n—th harmonic voltage (U1) contents %
contents U2%Fnd(n) The n—th harmonic voltage (U2) contents
U3%Fnd(n) The n—th harmonic voltage (U3) contents
11%Fnd(n) The n—th harmonic current (I1) contents %
12%Fnd(n) The n—th harmonic current (I12) contents
I3%Fnd(n) The n—th harmonic current (I3) contents
P1%Fnd(n) The n—th harmonic power value (P1) contents %
P2%Fnd(n) The n—th harmonic power value (P2) contents
P3%Fnd(n) The n—th harmonic power value (P3) contents
P123%Fnd(n) The n—th harmonic power value (2 P) contents
Harmonic phase Uldeg(n) The n—th harmonic voltage (U1) contents °
angle U2deg(n) The n—th harmonic voltage (U2) contents
U3deg(n) The n—th harmonic voltage (U3) contents
I1deg(n) The n—th harmonic current (I1) contents °
12deg(n) The n—th harmonic current (I12) contents
13deg(n) The n—th harmonic current (I3) contents
P1deg(n) The n—th harmonic power value (P1) contents °
P2deg(n) The n—th harmonic power value (P2) contents
P3deg(n) The n—th harmonic power value (P3) contents
P123deg(n) The n—th harmonic power value ( 2 P) contents

7.2 Timer Control of Output
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Waveform output specification

The following items are output even one or more waveform items is selected.
* File name

The same file name as for normal measurement items is used, and the file
extension is ".TXT".

* Contents

The first line is a header, and the second and subsequent lines comprise the
data.

Data is output in comma-separated (CSV) format, and one waveform
consists of 512 data values.

Thereafter, each save operation appends a set of data to the end of the file.
These subsequent sets of data do not have separate headers.

Even if no normal measurement items are selected apart from the
waveforms, for the output of time series data a file is created for normal
measurement items.

As with a file for normal measurement items, if the floppy disk is removed
at an intermediate stage, a header is attached.

* Example output
Data for one cycle (with U1l and U2 output selected)

U1, 11 Headers
-0.0192E+00, 87.07E-03 First data
0.0671E+00, 87.05E-03  Second data
0.1539E+00, 87.02E-03 Third datald O
-0.2772E+00, 87.15E-03 510-th data
-0.1910E+00, 87.07E-03 511-th data
-0.1036E+00, 87.10E-03 512-th data

7.2 Timer Control of Output
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Specifications of the floppy disk data for the 9605
(Flicker Measurement)

The channel numbers, such as 1, 2, and 3 in "U1,"” "U2," and "U3" change,
for example to "U4," "U5," and "U6," depending on the analysis channel

settings.
Headers Meaning Units
Fundamental HFREQ Fundamental frequency of PLL source Hz
frequency
Basic AGC_F1 Voltage (U1) rms value before AGC V
measurement AGC_F2 Voltage (U2) rms value before AGC
item AGC_F3 Voltage (U3) rms value before AGC
AGC_R1 Voltage (U1) rms value after AGC Y,
AGC_R2 Voltage (U2) rms value after AGC
AGC_R3 Voltage (U3) rms value after AGC
du/Ut Voltage (U1) Relative voltage change %
du/u2 Voltage (U2) Relative voltage change
du/uU3 Voltage (U3) Relative voltage change
SH)1 Voltage (U1) Instantaneous flicker value P.U.
S(t)2 Voltage (U2) Instantaneous flicker value
S()3 Voltage (U3) Instantaneous flicker value
d measurement dcl Voltage (U1) Relative steady—state voltage change %
item dc2 Voltage (U2) Relative steady—state voltage change
dc3 Voltage (U3) Relative steady—state voltage change
dmax1 Voltage (U1) Relative maximum voltage change %
dmax2 Voltage (U2) Relative maximum voltage change
dmax3 Voltage (U3) Relative maximum voltage change
d(t)1 Voltage (U1) 500-ms period analysis ms
d(t)2 Voltage (U2) 500—-ms period analysis
d(t)3 Voltage (U3) 500—-ms period analysis
steady1 Voltage (U1) steady-state times times
steady?2 Voltage (U2) steady-state times
steady3 Voltage (U3) steady—state times
Flicker Pst1 Voltage (U1) Short—term flicker value
measurement Pst2 Voltage (U2) Short—term flicker value
item Pst3 Voltage (U3) Short—term flicker value
Plt1 Voltage (U1) Long—term flicker value
Plt2 Voltage (U2) Long-term flicker value
PIt3 Voltage (U3) Long—term flicker value
Cumulative PO1_U1 Voltage (U1) Cumulative probability PO.1
probability P1s_U1 Voltage (U1) Cumulative probability P1s
measurement P3s_U1 Voltage (U1) Cumulative probability P3s
item P10s_U1 Voltage (U1) Cumulative probability P10s
P50s_U1 Voltage (U1) Cumulative probability P50s
PO1_U1 Voltage (U2) Cumulative probability PO.1
P1s_U1 Voltage (U2) Cumulative probability P1s
P3s_U1 Voltage (U2) Cumulative probability P3s
P10s_U1 Voltage (U2) Cumulative probability P10s
P50s_UT Voltage (U2) Cumulative probability P50s
PO1_U1 Voltage (U3) Cumulative probability PO.1
P1s_U1 Voltage (U3) Cumulative probability P1s
P3s_U1 Voltage (U3) Cumulative probability P3s
P10s_U1 Voltage (U3) Cumulative probability P10s
P50s_U1 Voltage (U3) Cumulative probability P50s

7.2 Timer Control of Output
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NOTE

Chapter 8
External Control

With a connection to the external output connector on the rear panel of the
3193 unit, various external control functions are available. The following
controls apply to the 9605.

Pin number Terminal
24 FDD/PRINTER. START
25 EXT.HOLD
48 EXT.CLOCK
49 TRIGGER.N
50 TRIGGER.OUT

[ Be sure to observe the items under the WARNING, CAUTION, and NOTE
headings in Chapter 9, "External Output/External Control Terminals" in the
Instruction Manual supplied with the 3193 unit.

0 The FDD/PRINTER.START and EXT.HOLD controls are common to overall
3193 operation.

8.1 EXT.CLOCK

NOTE

Used for measurement in the frequency range in which the PLL circuit does
not function (1 Hz to 5 Hz).

Clock frequency=Measurement waveform frequency (1 to 5 Hz)x 4096x 256

For example, to analyze a fundamental frequency of 1 Hz, input a clock
signal with a frequency: 1x 8192x 256 = 2.097152 MHz

Set the PLL source to "EXT."

8.1 EXT.CLOCK



58

8.2 TRIGGER.IN

When an external control signal is input, a single measurement is made and
displayed. This operation is repeated each time the control signal is input.
This is controlled by triggering at the edge of the input waveform, or
shorting between 48-pin and 47-pin.

TRIGGER IN
1 us= (48-pin) |
DGND |

(47-pin)

To use this control, the external trigger setting must be set to "ON.”

8.3 TRIGGER.OUT

This outputs a clock signal with the same frequency as the signal waveform
selected as the PLL source. For example, when a 50 Hz sine wave is input,
this outputs a 50 Hz clock signal.

0 If the PLL circuit is not functioning correctly, normally no wave-shaped
clock signal is output.

0 The duty factor of the clock signal is not specified.

0 The point at which the signal waveform crosses the zero value is not
synchronized to the rising edge of the clock signal.

8.2 TRIGGER.IN
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Chapter 9
GP-IB/RS-232C Interface

9.1 Overview

/A WARNING I

/A CAUTION

NOTE

In order to avoid the possibility of an electric shock, unplug the power
meter’s power cord and disconnect the other wiring before
connecting the GP-IB or RS-232 cable to the interface connector.

= Turn the power off when connecting the personal computer to the
power meter. Connecting or disconnecting cables while the power is on
could damage the equipment.

= After connecting the GP-IB or RS—-232C cable, always be sure to
secure the connection with the screws on the connector.

The 3193 POWER HIiTESTER is fitted as standard with a GP-IB/RS-232C
interface. Using this interface, all of the functions of the unit can be
controlled from a personal computer by remote control, for the acquisition of
harmonic measurement data.

This section lists the extra commands added for harmonic measurement.

This section explains only commands added for the 9605.

For details on operation of the GP-IB or RS-232C interface, first refer to
Chapter 12, "GP-1B/RS-232C Interface"” in the instruction manual of the
3193.

* It is not possible to use simultaneously both GP-IB and RS-232C
interfaces.

* The 3193 cannot communicate with a PC when the STATUS screen or the
FDD screen is shown on the display of the 3193. Make sure that the
MEAS screen is on.

9.1 Overview
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9.2 Event Registers

This section explains only event registers added for the 9605.
For the event status registers ESR2, ESR21 to ESR26, refer to Section
12.3.13, "Event Registers" (7) and (8) in the instruction manual of the 3193.

Event status register 0 (ESRO0)

This register is used principally to monitor start and stop processing events.
The bit0 is added for the 9605.
For details, refer to ":HARMonic:RTC" command.

The following commands are used for reading the event status register 0, and
for setting the event status enable register 0 and for reading it.

Reading event status register 0 *ESRO0?
Setting event status enable register 0 *ESEOQ
Reading event status enable register 0 *ESEQ?

Event status register 0 (ESRO)

Bit 7 Sampling End

SE Sampling ended after the end of the sampling count set by
the ":RTC:COUNT" command.

Bit 6 Start Time

ST Start time is reached.

Bit 5 Printer Error

PE A printer paper end, head up, or temperature out-of-range
status was issued.

Floppy Error

BlitE‘l A floppy disk write error, read error, or disk full status
occurred.
Bit 3 Stop Time
ST Timer and real time processing finished.
Bit 2 Interval End
IE Interval finished.
Bit 1 Clamp Error

CE The clamp was disconnected or connected, or an operation
failure occurred.

Bit O Harmonic/Flicker sampling processing end
UE Sampling ended after the end of the sampling count set by the
“:HARMonic:RTC” command.

9.2 Event Registers
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9.3 Command Reference

9.3.1 Command Reference Explanation
This section explains each command in the harmonic analysis mode.

The 9605 is only capable of simultaneous analysis on three channels.
Therefore, when channel are specified in a command, regardless of the
channels on which the 9605 is operating, these are specified as channels 1,
2, and 3.

For example, if channels 3, 4, and 5 of the 3193 unit are used for analysis
by the 9605, then the specifications to get measurement values are "HU1",

"HTFI3", and so forth.

:Command
Indicates functions of message reference
Syntax : Indicates the command syntax. Function : Describes the function of the
< > : (Data portion) command.
Indicates the data format for a . ) ] ]
command that includes data. Note : Describes points that require special
<NR1>= integer data attention when using the command.
Response : Indicated only for commands for Error : Indicates the what kinds of errors
syntax which a response message is returned. might occur.
Example : Shows a simple example illustrating
the usage of the command. All NOTE
transmissions are indicated in "short "()", "< >" marks should not be input
form."” ' '

9.3 Command Reference
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9.3.2 Commands for Switching Harmonic Analysis/ Flicker

Measurement

:SELect

Selects harmonic analysis or flicker measurement.

\

Syntax -SELect <character> Function  Selects the 9605 analysis mode to
_ . harmonic analysis or flicker
<character>= HARMonic/ FLICker measurement.
Example :SELect HARMonic;*OPC? Note If the character data is other than
Select the harmonic analysis mode. <character>, a command error occurs.
If the optional 9605 is not installed, an
execution error occurs.
While switching between harmonic and
flicker with the :SELect command, other
commands cannot be received, so using
the :SELect command together with the
*OPC? command is recommended.
For example, set :SELect
HARMonic;*OPC?. After the response
message "1" is returned, send the next
command.
:SELect?
Queries the setting of harmonic analysis or flicker measurement. W
Syntax -SELect? Function  Queries the setting of the 9605 analysis
mode.
Response :SELECT <HARM/FLIC>
syntax
Example
Transmission  :SELect?
Response  :SELECT HARMONIC

The harmonic analysis mode is
selected.

9.3 Command Reference
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9.3.3 Specific Commands for Harmonic Analysis Function

‘DATAout:ITEM:HARMonic:ALLClear

Clears all output items for harmonic default.

Syntax :DATAout: ITEM:HARMonic:ALLClear Function
Example :DATAout:ITEM:HARMonic:ALLClear

‘DATAout:ITEM:HARMonic:ORDer

W

Clears all output items set by the
":DATAout:ITEM:HARMonic"
command.

Sets the output item for the harmonic order.

Syntax -DATAout:ITEM:HARMonic:ORDer  Function
<NR1><NR1><ODD/EVEN/ALL>
first <NR1> = 0 to 50 (lower limit
order)

second <NR1> = 0 to 50 (upper limit
order)

Example :DATAout:ITEM:HARMonic:ORDer
1,15,0DD

Sets the output harmonic order to 1st
to 15th odd-order.

‘DATAout:ITEM:HARMonic:ORDer?

W

Sets the output item for the harmonic
order (level, percentage, and phase
angle) to FDD or printer.

Queries the output order of the harmonic data.

Syntax -DATAout: ITEM:HARMonic:ORDer? Function

Response  :DATAOUT:ITEM:HARMONIC:ORDER
syntax  <0-50>,<0-50>,<ODD/EVEN/ALL>

Example
Transmission  :DATAout: ITEM:HARMonic:ORDer?
Response  -DATAOUT : ITEM:HARMONIC:ORDER
1,15,0DD

\

Queries the output item for the
harmonic order (level, percentage, and
phase angle) to FDD or printer.

9.3 Command Reference
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‘DATAout:ITEM:HARMonic:LIST

Setting the output item for the harmonic list. W

Syntax -DATAout: ITEM:-HARMonic:LIST Function  Sets the output item for the harmonic
<NR1>,...(up to 6 items) list (level, percentage, phase angle) to

" FDD or printer.
<NR1>= 0 to 63 The item is set as shown below by

; ] ) . setting bits, to specify a single
Example .EA'Il'A(iu}.iTEM.HARMomc.LIST numerical value.

. For the harmonics to be output, it is
As the default output items to the necessary beforehand to issue a

floppy disk drive or printer for the ) ! . "
normal measurement, the level, Cbl?nﬁéﬁgut.ITEM.HARMonlc.ORDer

percentage, and phase angle for Ul

and P1 are specified. Note |f the setting value is out of range, an
execution error occurs.

128 64 32 16 8 4 2 1
bit 7 bit6 bitd bit4 bit3 bit2 bit1 bit0

Level datal| - - HI3 | HI2 HI1 HU3 | HU2 | HU1
data2| - - - - |HPsSumM| HP3 | HP2 | HP1
Percentage data3| - - HI3 | HI2 HI1 HU3 | HU2 | HU1
datad| - - - - |HPsSum| HP3 | HP2 | HP1
Phase |datab| - - HI3 | HI2 HI1 HU3 | HU2 | HU1
angle |datab| - - - - - HP3 | HP2 | HP1

‘DATAout:ITEM:HARMonic:LIST?

Queries the output item for the harmonic list. W

Syntax -DATAout:ITEM:HARMonic:LIST?  Function Queries the item set by the
":DATAout:ITEM:HARMonic:LIST"
Response  :DATAOUT:ITEM:HARMONIC:LIST command.
syntax <0 - 63>,...(up to 6 items)

Example
Transmission  :DATAout: ITEM:HARMonic:LIST?
Response  -DATAOUT : ITEM:HARMONIC:LIST
1,1,1,1,1,1

9.3 Command Reference
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‘DATAout:ITEM:HARMonic:NORMal

Sets the output item for the harmonic measurement value. W
Syntax :DATAout: ITEM:HARMonic:NORMal
<NR1>,..(up to 5 items) Function Sets the output item for the harmonic
<NR1>= 0 to 63 measurement value (rms value, active
power, and total ha_rmonic distortion
Example :DATAout: ITEM:HARMonic:NORMal ratio) to FDD or printer.
9,1,9,9,0 . Note |f the setting value is out of range, an
As the default output Items to the execution error occurs.
floppy disk drive or printer for the
normal measurement, The item is set as shown below by
U1,11,P1, THDRU1,THDRI1, THDFU1, setting bits, to specify a single
THDFI1 are specified. numerical value.
128 64 32 16 8 4 2 1
bit7 bit6 bitd bitd bit3 bit2  bitl bit 0
rms value |datal - - HI3 HI2 HI1 HU3 HU2 HU1
Power |data2 - - - - HPSUM| HP3 HP2 HP1
THD-R |data3 - - HTRI3 | HTRI2 | HTRI1 |HTRU3|HTRU2|HTRU1
THD-F |data4| - - | HTFI3 | HTFI2 | HTFI1 |HTFU3|HTFU2 |HTFU1
Frequency|datab - - - - - - - HF

‘DATAout:ITEM:HARMonic:NORMal?

Queries the output item for the harmonic measurement value. W

Syntax -DATAout: ITEM:HARMonic:NORMal? Function Queries the item set by the
":DATAout:ITEM:HARMonic:NORMal*"
Response  :DATAOUT:ITEM:HARMONIC:NORMAL <O command.
syntax - 63>,.(up to 5 items)

Example
Transmission  :DATAout: ITEM:HARMonic:NORMal?
Response - DATAOUT : ITEM:HARMONIC : NORMAL
9,1,9,9,0
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‘DATAout:ITEM:HARMonic:WAVE

Sets the output item for the harmonic waveform data.

Syntax :DATAout: ITEM:HARMonic:WAVE Function
<NR1>,..(up to 3 items)
<NR1> =0 to 63
Note
Example :DATAout:ITEM:HARMonic:WAVE

1,1,1

As the default output items to the
floppy disk drive or printer for the
normal measurement, the waveforms of
+Upeak, -Upeak, and HU1 are

\

Sets the output item for the harmonic
waveform data to FDD or printer.

Sets the waveform data.

If the setting value is out of range, an
execution error occurs.

The item is set as shown below by
setting bits, to specify a single
numerical value.

specified.
128 64 32 16 4 2 1
bit7 bit6 bitd bitd bit3 bit2  bit1 bit 0
+Peak |datal| - - | HPIP3 | HPIP2 | HPIP1 |HPUP3|HPUP2 |HPUP1
—Peak |data2 - - HMIP3 | HMIP2 | HMIP1 [HMUP3|HMUP2|HMUP1
Waveform | data3 - - HWI3 | HWI2 | HWI2 | HWU3 | HWU2 | HWU1
:DATAout:ITEM:HARMonic:WAVE?
Queries the output item for the harmonic waveform data. W
Syntax -DATAout:ITEM:HARMonic:WAVE?  Function Queries the item set by the
":DATAout:ITEM:HARMonic:WAVE"
Response  :DATAOUT: ITEM:HARMONIC:WAVE <O- command.
syntax  63>,<0-63>,<0-63>
Example
Transmission  :DATAout: ITEM:HARMonic:WAVE?
Response  :DATAOUT: ITEM:HARMONIC:WAVE
1,1,1
:DISPlay:HARMonic:GRAPh
Sets the items to be displayed on the harmonic graph screen. W
Syntax :DISPlay:HARMonic:GRAPh <NR1> Function Sets the items to be displayed on the
<NRI>=1,2,3 harmonic graph screen.
1: 1 item display Note Depending on wiring mode and unit, the
2: each items (3 graphs) number of the graph to be displayed
3: each mode (3 graphs) varies.
(non): changing the screen
Example :DISPlay:HARMonic:GRAPh 2

Displays 3 graphs for each items.
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:DISPlay:HARMonic:GRAPh?

Queries the display item on the harmonic graph screen.

Syntax :DISPlay:HARMonic:GRAPh? Function
Response  :DISPLAY:HARMONIC:GRAPH <1/2/3>

syntax

Example

Transmission  :DISPlay:HARMonic:GRAPh?
Response  :DISPLAY:HARMONIC:GRAPH 2

:DISPlay:HARMonic:LIST

Queries the display item on the
harmonic graph screen.

Sets the display item on the harmonic list screen.

Syntax :DISPlay:HARMonic:LIST <NR1> Function
<NR1> =1, 2
1: 1 item display
2: 2 items display
(non): changing the screen

Example :DISPlay:HARMonic:LIST 1
Displays the list for one item.

:DISPlay:HARMonic:LIST?

\

Sets the display item on the harmonic
list screen.

Queries the display item on the harmonic list screen.

Syntax :DISPlay:HARMonic:LIST? Function

Response :DISPLAY:HARMONIC:LIST <1/2>
syntax

Example

Transmission  :DISPlay:HARMonic:LIST?
Response  :DISPLAY:HARMONIC:LIST 2

:DISPlay:HARMonic:VECTor

Queries the display item on the
harmonic list screen.

Displays the harmonic vector screen.

Syntax :DISPlay:HARMonic:VECTor Function
Example :DISPlay:HARMonic:VECTor

\

Displays the harmonic vector screen.
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:DISPlay:HARMonic:WAVE

Sets the display item on the harmonic waveform screen.

Syntax

Example

:DISPlay:HARMonic:WAVE 1
Displays 1 cycle waveform.

:‘DISPlay:HARMonic:WAVE?

:DISPlay:HARMonic:WAVE <NR1> Function
<NR1>=1,23

1: 1 cycle waveform

2: 1 cycle waveform and peak value
3: 2 waveforms

If no data is specified, the previous
screen is displayed.

Note

Sets the display item on the harmonic
waveform screen.

The number of graphs displayed may
vary, depending on the number of input
units and the wiring mode.

\

Queries the display item on the harmonic waveform screen.

:DISPlay:HARMonic:WAVE?
:DISPLAY :HARMONIC:WAVE <1/2/3>

:DISPlay:HARMonic:WAVE?
:DISPLAY :HARMONIC:-WAVE 1

Function

Queries the display item on the
harmonic waveform screen.

Syntax
Response
syntax
Example
Transmission
Response
:DISPlay?
Queries the screen displays.
Syntax :DISPlay?
Response
syntax  <character>
H_GRAPH
H_LIST
H VECTOR
H WAVE
Example
Transmission  :DISPlay?
Response

:DISPLAY <character>

:DISPLAY H_GRAPH

Function

Note

Queries the current screen displayed.

The harmonic screen is added to the
existing ":DISPLAY" command. There
is no change in the response messages
for the screen.

\

9.3 Command Reference



69

‘HARMonic:CHANnNel

Sets the harmonic analysis channel.

\

\

Syntax -HARMonic:CHANnel <NR1> Function  Specifies the first channel for which
<NRI>= 1105 harmonic analysis is to be carried out.
i Note  Some channel numbers cannot be
Example  :HARMonic:CHANnel 1 specified as the first channel, depending
Harmonic analysis for channel 1, 2, on the input unit configuration and
and 3 is carried out. wiring mode of the 3193. In this case,
an execution error occurs.
:HARMonic:CHANnel?
Queries the harmonic analysis channel.
Syntax -HARMonic:CHANnel? Function  Queries the current setting of the first

Response :HARMonic:CHANNEL <1-5>
syntax

Example
Transmission  :HARMonic:CHANnel?
Response  -HARMONIC:CHANNEL 4

Harmonic analysis for channel 4, 5,
and 6 is carried out.

‘HARMonic:DELTa

channel number for harmonic analysis.

Enables or disables the connection conversion.

\

\

Syntax -HARMonic:DELTa <ON/OFF> Function This command executes 0 -Y
<NRI>= 1105 conversion in 3V3A connection mode or
=11 Y-O conversion in 3P4W connection
Example :HARMonic:DELTa ON mode.
Harmonic analysis for channel 1, 2, Note  Some channel numbers cannot be
and 3 is carried out. specified as the first channel, depending
on the input unit configuration and
wiring mode of the 3193. In this case,
an execution error occurs.
‘HARMonic:DELTa?
Queries the connection conversion.
Syntax -HARMonic:DELTa? Function This command queries whether [J -Y

Response :HARMonic:DELTa <ON/OFF>
syntax

Example
Transmission  -HARMonic:DELTa?
Response  -HARMONIC:DELTA ON

conversion is enabled or O -Y
conversion is disabled.
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‘HARMonic:LPF

Enables or disables the time constant.

\

\

Syntax -HARMonic:LPF <ON/OFF> Function Enables or disables the setting for the
time constant of 1.5 seconds (+ 10%).
Example HARMonic:LPF ON For details, see Section 4.10, "Time
Carries out exponential averaging of constant setting.
the harmonic analysis results.
:HARMonic:LPF?
Queries the setting of the time constant.
Syntax -HARMonic:LPF? Function Queries the harmonic analysis filter
enablement.
Response :HARMONIC:LPF <ON/OFF>
syntax
Example
Transmission  :HARMonic:LPF?
Response  :HARMONIC:LPF ON

‘HARMonic:PLL

Sets the PLL source of the harmonic analysis.

Syntax :HARMonic:PLL <character>
<character> = HU1, HU2, HU3, HI1,
HI2, HI3, EXT
EXT: external clock (see Section 4.3)
Example :HARMonic:PLL HUl1

Sets the PLL source to HU1.

‘HARMonic:PLL?

Function

Note

\

Selects the PLL source of the harmonic
analysis. This selects the PLL source for
harmonic analysis. Analysis is based on
the PLL source selected by this
command.

Some channel numbers cannot be
specified as the first channel, depending
on the input unit configuration and
wiring mode of the 3193. In this case,
an execution error occurs.

Queries the PLL source of the harmonic analysis.

Syntax :HARMonic:PLL?
Response :HARMONIC:PLL? <HU1, HU2, HU3,
syntax  HI1, HI2, HI3>
Example
Transmission :HARMonic:PLL?
Response :HARMONIC:PLL HU1

Function

\

Queries the current selecting channel as
PLL source.
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‘HARMonic:RTC

Sets the harmonic RTC counter.

\

W

\

\

Syntax -HARMonic:RTC <NR1> Function The harmonic display update timing is
_ counted the specified number of times,
<NR1>=0 to 10000 and is indicated in UE bit (bit 0) of
Example  :HARMonic:RTC 50 ESRO. When set to 0, this is off.
Sets the harmonic RTC counter to 50. Note |f the setting value is other than 0 to
10000, an execution error occurs.
:HARMonic:RTC?
Queries the harmonic RTC counter.
Syntax -HARMonic:RTC? Function  Queries the counter value set by the
harmonic RTC counter.
Response :HARMONIC:RTC <0-10000>
syntax
Example
Transmission  :HARMonic:RTC?
Response  :HARMONIC:RTC 50
‘HARMonic:TRIGger
Enables or disables the trigger mode.
Syntax :HARMonic:TRIGger <ON/OFF> Function  Selects whether or not to switch to the
trigger pending state. When this is ON,
Example :HARMonic:TRIGger ON the trigger pendln_g state is e_ntered. _
When OFF, the trigger pending state is
left, and the system switches to normal
harmonic analysis.
For details, refer to Section 8.2,
"TRIGGER IN."
‘HARMonic: TRIGger?
Queries the trigger mode.
Syntax :HARMonic:TRIGger? Function  Queries whether the current state is the
trigger pending state. When this is ON,
Response :HARMONIC:TRIGGER <ON/OFF> it indicates the trigger pending state.
syntax When it is OFF, it indicates not the
trigger pending state.
Example
Transmission  :HARMonic:TRIGger?
Response  :HARMONIC:TRIGGER ON
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:MEASure:HARMonic?

Queries the harmonic analysis data. W
Syntax  Default mode: Function O Default mode
: j - If no parameters are specified in the
l)

-MEASU re_. !-IAR_Mon'C' data section, then this mode is used.
Data specification mode: Default item data specified by the
:MEASure:HARMonic? ":MEASure:ITEM:HARMonic"
<character>,.. command is created. In this case the

Response  Headers: ON
syntax <character> <

<NR3>;<character> <NR3>,...

data order is fixed.
0 Data (parameter) specification mode
. If one or more parameters are specified
>< > : ) C ;
NR3>; <character in the data section, then this mode is
used. Measurement item data specified

Headers: OFF by <data> is created.

<NR3>;<NR3>;<NR3>,...

Example

Transmission  :MEASure:HARMonic?
Response HU1,HPUP1,HTFU1

If data is specified which cannot be
selected, because of the number of input
units or the channels being used for
harmonic analysis, an execution error

HU1 +110.44E+00;HPUP1 results. :
+151.72E+00;HTFUL +050.33E+00 The order of arranging the data
’ (parameters) is freely selectable, and
Data portion  Numerical data in NR3 format data is created in the specified order.
+=O000000ex00
Mantissa : 6 digits with a decimal point Note [ Up to 70 items can be responded,
Exponent : 2 digits however, in the data section
Error Displav blank +6666.6E+99 specification mode, the harmonic level,
Calgulg{ion impossible +7777.7E+99 harmonic proportion, and harmonic
Input over  +9999.9E+99 phase angle cannot be obtained. Select
the output items with the
Character ":MEASure:ITEM:HARMonic:..."
HU1, HU2, HU3 Voltage rms value command, and get the measurement
HI1, HI2, HI3 Current rms value values in the default mode.
HP1, HP2, HP3, HPSUM Active power 0 To change the NR3 numerical data
HPUP1, HPUP2, HPUP3 Voltage (+) peak value format, see the ":TRANsmit:COLumn"
HMUP1, HMUP2, HMUP3 Voltage (-) peak value command.

HPIP1, HPIP2, HPIP3

HMIP1, HMIP2, HMIP3
HTRU1, HTRU2, HTRU3
HTFU1, HTFU2, HTFU3
HTRI1, HTRI2, HTRI3
HTFI1, HTFI2, HTFI3
HF

Current (+) peak value

Current (-) peak value

Voltage total harmonic distortion ratio (rms reference)

Voltage total harmonic distortion ratio (fundamental waveform reference)
Current total harmonic distortion ratio (rms reference)

Current total harmonic distortion ratio (fundamental waveform reference)
Frequency

Headers for harmonic level, harmonic percentage, harmonic phase angle are shown below. When headers
are ON, headers are affixed to all harmonic measurement value. The value of the last two digits of
characters are shown harmonic order.

Voltage |HU1LOO to HU1L50, HU2L00 to HU2L50, HU3LOO to HU3L50
Level Current |HITLOO to HI1L50, HI2LOO to HI2L50, HI3LOO to HI3L50
Power |HP1L0O to HP1L50, HP2L00 to HP2L50, HP3L0O0 to HP3L50, HPSUMLOO to HPSUML50

Voltage |HU1D0O0 to HU1D50, HU2D00 to HU2D50, HU3D0O0 to HU3D50
Percentage | Current |HI1D0O to HI1D50, HI2D00 to HI2D50, HI3DOO to HI3D50
Power |HP1D00 to HP1D50, HP2D00 to HP2D50, HP3DO00 to HP3D50, HPSUMDOO to HPSUMD50

Phase Voltage |HU1P00 to HU1P50, HU2P00O to HU2P50, HU3P0O to HU3P50
angle/ Current |HITPOO to HI1P50, HI2P0O to HI2P50, HI3POO to HI3P50
difference |Power |HP1P00 to HP1P50, HP2P0O0 to HP2P50, HP3P0OO0 to HP3P50
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:MEASure:ITEM:HARMonic:ALLClear

Clears all harmonic default output item.

Syntax :MEASure: ITEM:HARMonic:ALLClear Function
Example :MEASure:ITEM:HARMonic:ALLClear

:MEASure:ITEM:HARMonic:ORDer

Clears all output items set by the
":MEASure:ITEM" command.

Sets the output order of the harmonic data.

Syntax :)MEASure:ITEM:HARMonic:0RDer  Function
<NR1><NR1><ODD/EVEN/ALL>

first <NR1> = 0 to 50 (lower limit

order)

second <NR1> = 0 to 50 (upper limit

order)

Note

Example :MEASure:ITEM:HARMonic:ORDer

1,15,0DD

Sets the default output item to odd

data up to the 15th.

‘MEASure:ITEM:HARMonic:ORDer?

\

Sets the default items (harmonic output
order for the level, percentage, and
phase angle) to be transferred in the
response message to the
":MEASure:HARMonic?" query in the
default mode.

Some harmonics cannot be specified,
depending on the measurement
frequency.

In this case an execution error occurs.

Queries the output order of the harmonic data.

Syntax -MEASure: ITEM:HARMonic:ORDer? Function

Response  :MEASURE: ITEM:HARMONIC:ORDER
syntax  <0-50>,<0-50>,<ODD/EVEN/ALL>

Example
Transmission :MEASure: ITEM:HARMonic:ORDer?
Response :MEASURE: ITEM:HARMONIC:ORDER
1,15,0DD

Queries the default items (harmonic
output order for the level, percentage,
and phase angle) to be transferred in the
response message to the ":MEASure?"
query in the default mode.
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‘MEASure:ITEM:HARMonic:LIST

Sets the output item for the harmonic list. W
Syntax -MEASure: ITEM:HARMonic:LIST Function  Sets the default items (harmonic list for
<NR1>,.(up to 6 items) the level, percentage, and phase angle)
to be transferred in the response

<NR1>=0to 63 message to the

. ":MEASure:HARMonic?" query in the

Example :MEASure:ITEM:HARMonic:LIST default mode.

1,1,1,1,1,1 . The item is set as shown below by
As the default output items for the setting bits, to specify a single

normal measurement, the level, numerical value.
percentage, and phase angle for Ul

and P1 are specified. For the harmonics to be output, it is

necessary beforehand to issue a
":MEASure:ITEM:HARMonic:ORDer"
command.

Note If the setting value is out of range, an
execution error occurs.

128 64 32 16 8 4 2 1
bit7 bit6 bit5 bit4d bit3 bit2 bit1 bit0
Lovel datal| - - HI3 HI2 HI HU3 | HU2 | HU1
data2| - - - - |HPSUM| HP3 | HP2 | HP1
Percentage data3| - - HI3 HI2 HI HU3 | HU2 | HU1
data4| - - - - |HPSUM| HP3 | HP2 | HP1
Phase |data| - - HI3 HI2 HI HU3 | HU2 | HU1
angle |data6| - - - - - HP3 | HP2 | HP1

‘MEASure:ITEM:HARMonic:LIST?

Queries the output item for the harmonic list. W

Syntax -MEASure: ITEM:HARMonic:LIST?  Function Queries the setting items specified by
the ":MEASure:ITEM:HARMonic:LIST"
Response :MEASURE:ITEM:HARMONIC:LIST<O- command.
syntax  63>,..(up to 6 items)

Example
Transmission  :MEASure: ITEM:HARMonic:LIST?
Response  -MEASURE: ITEM:HARMONIC:LIST
1,1,1,1,1,1
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‘MEASure:ITEM:HARMonic:NORMal

Sets the output item for the harmonic measurement value. W
Syntax -MEASure: ITEM:HARMonic:-NORMal Function Sets the default items (rms value, active
<NR1>,.(up to 5 items) power, total harmonic distortion ratio) to
' be transferred in the response message
<NR1>=0to 63 to the ":MEASure:HARMonic?" query
) ) ) . in the default mode.
Example .gE&\SgrS.CI)TEM.HARMonlc.NORMaI The item is set as shown below by
1YY . setting bits, to specify a single
As the default output items for the numerical value.
normal measurement, HU1, HI1, HP1,
HTRU1, HTRI1, HTFU1, HTFI1 are Note If the setting value is out of range, an
specified. execution error occurs.
128 64 32 16 8 4 2 1
bit7 bit6 bitd bitd bit3 bit2  bitl bit 0
rms value |datal - - HI3 HI2 HI1 HU3 HU2 HU1
Power |data2 - - - - HPSUM| HP3 HP2 HP1
THD-R |data3 - - HTRI3 | HTRI2 | HTRI1 |HTRU3{HTRU2|HTRU1
THD-F |data4| - - | HTFI3 | HTFI2 | HTFI1 |HTFU3|HTFU2 |HTFU1
Frequency |datab - - - - - - - HF
:MEASure:ITEM:HARMonic:NORMal?
Queries the output item for the harmonic measurement value. W

Syntax MEASure: ITEM:-HARMonic:NORMal? Function Queries the setting items specified by
the ":MEASure:ITEM:HARMonic:

Response :MEASURE: ITEM:HARMONIC:NORMAL <O- NORMal" command.
syntax  63>,..(up to 5 items)

Example
Transmission  :MEASure: ITEM:HARMonic:NORMal?
Response  -MEASURE : ITEM:HARMONIC-NORMAL

9,1,9,9,0
MEASure:ITEM:HARMonic:WAVE
Sets the output item for the harmonic waveform data. W
Syntax -MEASure: ITEM:HARMonic:-WAVE Function Sets the default items (waveform data)
<NR1> <NR1> to be transferred in the response
' message to the
<NR1>=0to 63 ":MEASure:HARMonic?" query in the

) default mode.

Example :MEASure:ITEM:HARMonic:WAVE 1,1 The item is set as shown below by
As the default OUtpUt items for the Setting bitS, to Specify a Sing|e
normal measurement, +Upeak and - numerical value.

Upeak are specified.
Note If the setting value is out of range, an
execution error occurs.

128 64 32 16 8 4 2 1

bit7 bit6 bitd bit4 bit3 bit2 bit1 bitO
tPeak |datal - - HPIP3 | HPIP2 | HPIP1 |HPUP3|HPUP2 |HPUP1
—Peak |data2 - - HMIP3 | HMIP2 | HMIP1 |[HMUP3|HMUP2|HMUP1
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:MEASure:ITEM:HARMonic:WAVE?

Queries the output item for the harmonic waveform data.

Syntax

Response
syntax

Example
Transmission
Response

:MEASure: ITEM:HARMonic:WAVE? ~ Function
“MEASURE : ITEM:HARMONIC:WAVE <0-

63>,<0-63>

:MEASure: ITEM:HARMonic:WAVE?
:MEASURE: ITEM:HARMONIC:WAVE 1,1

:ZEROadjust:HARMonic

Queries the setting items specified by
the ":MEASure:ITEM:HARMonic
‘WAVE" command.

\

Carries out the zero adjustment of the 9605.

Syntax

Example

:ZEROadjust:HARMonic Function
:ZEROadjust:HARMonic

This carries out zero adjustment of the
analog section of the 9605.

If there is no specification, zero
adjustment is carried out for all
channels.

\
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9.3.4 Specific Commands for Flicker Measurement

‘DATAout:ITEM:FLICker:ALLClear

Clears all output items for flicker measurement default.

Syntax Function

:DATAout: ITEM:FLICker:ALLClear
:DATAout: ITEM:FLICker:ALLClear

‘DATAout:ITEM:FLICker:-DMEasure

Example

W

Clears all output items set by the
":DATAout:ITEM:FLICKker" command.

Output selection of d measurement.

Syntax :DATAout: ITEM:FLICker:DMEasure Function
<NR1><NR1><NR1><NR1>
<NR1>=0to 7
Example :DATAout:ITEM:FLICker:DMEasure

1,1,1,0

W

Sets the output item for d measurement
(dc, dmax, d(t)500ms) to FDD or
printer.

The item is set as shown below by
setting bits, to specify a single
numerical value.

As the default output of the d Note |f the setting value is out of range, an
measurement, dc, dmax, d(t)500ms are execution error occurs.
specified.v
As the default output items to the
floppy disk drive or printer for the
flicker measurement, dc, dmax,
d(t)500ms are specified.
128 64 32 16 8 4 2 1
bit 7 bit6 bit5 bit4 bit3 bit2 bit1 bit0
dc datal| - - - - - | FDC3 | FDC2 | FDC1
dmax |data2| - - - - - |FDMAX3|FDMAX2|FDMAX1
d(t)500ms |data3| - - - - - | FDT3 | FDT2 | FDTI1
Constant | 4 14| - - - - _ |FSTDY3|FSTDY2 |FSTDY1
time

‘DATAout:ITEM:FLICker-DMEasure?

Queries the output item of d measurement.

Syntax :DATAout: ITEM:FLICKker:DMEasure? Function
Example
Transmission  :DATAout: ITEM:FLICker :DMEasure?
Response - DATAOUT: ITEM:FLICKER :DMEASURE

1,1,1,0

W

Queries the item set by the
":DATAout:ITEM:FLICker:DMEasure
<NR1>,..." command.
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‘DATAout:ITEM:FLICker:FLICker

Sets the output item for the flicker value. W
Syntax -DATAout:ITEM:FLICker:FLICker Function Sets the output item for the flicker value
<NR1>,...(up to 5 items) (Pst, PIt, Ps) to FDD or printer.
i The item is set as shown below by
<NR1>= 0 to 31 setting bits, to specify a single
Example :DATAout: ITEM:FLICKer:FLICKer numerical value.
1,1,1,0,0 Note |f the setting value is out of range, an
As the default output items to the execution error occurs.

floppy disk drive or printer for the
flicker measurement, Pst, Plt, PO.1 for
channel 1 are specified.

128 64 32 16 8 4 2 1
bit 7 bit6 bitd bit4 bit 3 bit 2 bit 1 bit 0
Pst datal| - - - - - FPST3 | FPST2 | FPST1
Plt data2| - - - - - FPLT3 | FPLT2 | FPLT1
data3| - - - FP50S1 | FP10S1 | FP3S1 | FP1S1 | FPO11
CPF data4| - - - | FP50S2 | FP10S2 | FP3S2 | FP1S2 | FPO12
datab| - - - | FP50S3 | FP1083 | FP3S3 | FP1S3 | FPO13

‘DATAout:ITEM:FLICker:FLICker?

Queries the output item for the flicker value. W

Syntax -DATAout: ITEM:FLICker:FLICker? Function Queries the item set by the
":DATAout:ITEM:FLICker:FLICker "
Response :DATAOUT:ITEM:FLICKER:FLICKER command.
syntax  <NR1>,. up to 5 items

Example
Transmission  :DATAout: ITEM:FLICker:FLICker?
Response  -DATAOUT: ITEM:FLICKER:FLICKER
1,1,1,0,0
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‘DATAout:ITEM:FLICker-NORMal

Sets the output item for the flicker measurement value.

Syntax :DATAout: ITEM:FLICker:NORMal
<NR1>,..(up to 5 items) Function Sets the output item for the flicker
<NR1>=0to 7 measurement value (rms value,
frequency) to FDD or printer.
Example :DATAout:ITEM:FLICker:NORMal The item is set as shown below by
1,1,1,0,1 setting_ bits, to specify a single
As the default output items to the numerical value.
floppy disk drive or printer for the Note | the setting value is out of range, an
flicker measurement, FU1, FAGC1, execution error occurs
FDUL, FF are specified. '
128 64 32 16 8 4 2 1
bit7 bit6 bitd bitd bit3 bit2  bitl bit 0
Voltage rms value |datal - - - - - FU3 FU2 FU1
AGC output voltage | data2 - - - - - FAGC3|FAGC2|FAGC1
AU/U data3 - - - - - FDU3 | FDU2 | FDUT
S(t) data4 - - - - - FST3 | FST2 | FST1
Frequency datab - - - - - - - FF

‘DATAout:ITEM:FLICker:NORMal?

Queries the output item for the flicker measurement value.

Syntax :DATAout:ITEM:FLICKker:NORMal? Function
Response :DATAOUT:ITEM:FLICker:NORMAL
syntax <0 - 7>,..(up to 5 items)
Example
Transmission  :DATAout: ITEM:FLICker:NORMal?
Response - DATAOUT : ITEM:FLICker:NORMAL
1,1,1,0,1
:DISPlay:FLICker:CPF

\

Queries the item set by the
":DATAout:ITEM:FLICker:NORMal"
command.

Displays the CPF curve.

Syntax Function

:DISPlay:FLICker:CPF

:DISPlay:FLICker:CPF Note

Example

\

Depending on wiring mode and unit, the
number of the graph to be displayed
varies.

The CPF curve screen is displayed.
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:DISPlay:FLICker:MONitor

Sets the display form on the Monitor screen.

Syntax :DISPlay:FLICker:MONitor Function
<NR1>

<NR1>=1to 3
1: Magnification display
2: Compression display
3: Dual display

Example :DISPlay:FLICker:MONitor 3
The dual display is specified.

:DISPlay:FLICker:MONitor?

\

Sets the display form on the Monitor
screen.

When no parameter is set, the previous
set screen is displayed.

Queries the display form on the Monitor screen.

Syntax :DISPlay:FLICker:MONitor? Function

Example
Transmission  :DISPlay:FLICker:MONitor?
Response  :DISPLAY:FLICKER:MONITOR 3?

:DISPlay:FLICker:PST

\

Queries the current display form on the
Monitor screen.

Sets the display form on the Pst screen.

Syntax :DISPlay:FLICker:PST<NR1> Function

<NR1>=11t0 3

1: List display

2: Graph magnification display
3: Graph compression display

Example :DISPlay:FLICker:PST 1
The list display is specified.

:DISPlay:FLICker:PST?

\

Sets the display form on the Pst screen.

When no parameter is set, the previous
set screen is displayed.

Queries the display form on the Pst screen.

Syntax :DISPlay:FLICker:PST? Function

Example
Transmission  :DISPlay:FLICker:PST?
Response  :DISPLAY:FLICKER:PST 1?

\

Queries the current display form on the
Pst screen.
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:DISPlay:FLICker:VALue

Sets the display item on the Flicker measurement screen. W

Syntax :DISPlay:FLICker:VALue <NR1> Function Sets the display item on the Flicker
measurement screen.

<NR1>=1 or 2 . .
1: d measurement screen When no parameter is set, the previous
2: Pst measurement screen set screen is displayed.

Example :DISPlay:FLICker:VALue 1
The d measurement screen is

displayed.
:DISPlay:FLICker:VALue?
Queries the display item on the Flicker measurement screen. w
Syntax :DISPlay:FLICker:VALue? Function  Queries the current display item on the

Flicker measurement screen.

Example
Transmission  :DISPlay:FLICker:VALue?
Response  :DISPLAY:FLICKER:VALUE 1?

:DISPlay?
Queries the display on the Flicker measurement screen. w
Syntax :DISPlay:FLICker? Function  Queries the current display on the
Flicker screen.
Resjspc:lr,lz)e( -DISPLAY <character> Note  The flicker screen is added to the
Y <character> existing ":DISPLAY" command. There
F_CPF CPF curb line screen is no change in the response messages
F MON Monitor screen for the screen.

F PST Pst graph screen
F VALUE Measurement value screen

Example
Transmission  :DISPlay?

Response  :DISPLAY F_CPF
The CPF curb line screen is displayed.

‘FLICker:CHANnNel
Sets the flicker analysis channel. w
Syntax -FLICker:CHANnel <NR1> Function  Specifies the first channel for which
_ flicker measurement is to be carried out.
<NR1>=1to5
Note  Some channel numbers cannot be
Example :FLICker:CHANnel 1 specified as the first channel, depending
Flicker measurement for channel 1, 2, on the input unit configuration and
and 3 is carried out. wiring mode of the 3193. In this case,

an execution error occurs.
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:FLICker:CHANnNel?
Queries the flicker analysis channel. W

Syntax -FLICker:CHANnel? Function  Queries the current setting of the first
channel number for flicker analysis.

Response :FLICKER:CHANNEL <1-5>
syntax

Example
Transmission  :FLICker:CHANnel?
Response  -FLICker:CHANNEL 4

Harmonic analysis for channel 4, 5,
and 6 is carried out.

:FLICker:LONGterm
Sets the number of flicker evaluation repetitions for a long term. W
Syntax -FLICker:LONGterm <NR1> Function Sets the number of flicker evaluation

repetitions for a long term. The long-

<NR1> =0 to 2000 term flicker evaluation time is the

0: OFF product of the short-term flicker
Example :FLICker:LONGterm 12 $evg;$;’;‘}g%g_'”‘ewa' and the number of
Sets the long-term flicker repetitions ) )
value to 12 (times). Note |f the setting value is out of range, an
execution error occurs.
If the evaluation time is specified when
Pst is disabled, an execution error
occurs.
:FLICker:LONGterm?
Queries the long—term flicker evaluation interval setting w
Syntax -FLICker:LONGterm? Function Queries the long-term flicker evaluation
interval setting
Resjspc:lr,lz)e( -FLICKER-LONGTERM <0 - 2000> Note |f the setting value is out of range, an
Y execution error occurs.
Example

Transmission  :FLICker:LONGterm?
Response  -FLICKER:LONGTERM 12

: FLICker:DMULtiple

Sets Limit Multiplication Factor of 1.33 w

Syntax :FLICker:DMULtiple <ON/OFF> Function Sets whether to multiply the limit for
the d (t) measurement by 1.33. When

Example :FLICKer:DMULtiple ON OFF is selected, the limit of d (t) is set
to 3.3%. When ON is selected, the limit

of d (t) is set to 4.389%.
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: FLICker:DMULtiple?

Queries Limit Multiplication Factor of 1.33

Syntax :FLICker:DMULtiple? Function
Response :FLICker:DMULtiple <ON/OFF>

syntax

Example

Transmission  :FLICker:DMULtiple?
Response  :FLICKER:DMULTIPLE ON

:FLICker:PLL

Queries the setting of the limit
multiplication factor of 1.33 to on or
off.

Sets the PLL source of the flicker measurement.

Syntax -FLICker:PLL <character> Function
<character> = FU1,FU2,FU3

Example :HARMonic:PLL FUl Note
Sets the PLL source to FUL.

\

Selects the PLL source of the flicker
measurement. Analysis is based on the
PLL source selected by this command.

Some channel numbers cannot be
specified as the first channel, depending
on the input unit configuration and
wiring mode of the 3193. In this case,
an execution error occurs.

:FLICker:PLL?
Queries the PLL source of the flicker measurement.
Syntax :FLICker:PLL? Function
Response :FLICKER:PLL? <FU1, FU2, FU3>
syntax
Example

Transmission  :FLICker:PLL?
Response  -FLICKER:PLL FU1

‘FLICker:REFerence

\

Queries the current selecting channel as
PLL source.

Sets the flicker reference voltage.

Syntax -FLICker:REFerence Function

Example :FLICker:REFerence
Sets the flicker reference voltage.

Note

Sets the flicker reference voltage.

The voltage effective value at the point
this command is sent is set to flicker
voltage.

The voltage effective value at that point
is set to flicker reference voltage for all
channels.

Before measurement, always set the
flicker reference voltage by this
command or panel control.

9.3 Command Reference



84

\

Queries the flicker reference voltage.

The reference voltage for specified
channels are returned.

Depending on the input unit
configuration and wiring mode of the
3193, there may not be reference voltage
for the specified channel. In that case,
the value becomes "+7777.7E+99"
which shows calculation not possible.

For changing the NR3 numerical data
format, see the ": TRANsmit:COLumn"
command.

W

Sets the short-term flicker evaluation
interval time (in minutes).as minutes.

If the setting value is out of range, an
execution error occurs.

‘FLICker:REFerence?
Queries the flicker reference voltage.
Syntax :FLICker:REFerence? Function
Response :FLICKER:REFERENCE
syntax <NR3><NR3><NR3> N
ote
Example
Transmission  :FLICker:REFerence?
Response  :FLICKER:REFERENCE 103.06E+00,
99._88E,100.04E+00
‘FLICker:SHORtterm
Sets the short—term flicker evaluation interval.
Syntax -FLICker:SHORtterm <NR1> Function
<NR1> =0 to 30 (0: OFF
unit: minutes) Note
Example :FLICker:SHORtterm 10
Sets the short-term flicker evaluation
interval to 10 minutes.
‘FLICker:SHORtterm?
Queries the short—term flicker evaluation interval setting.
Syntax :FLICker:SHORtterm? Function
Response :FLICKER:SHORTTERM <O - 30>
syntax
Example
Transmission  :FLICker:SHORtterm?
Response  -FLICKER:SHORTTERM 10

\

Queries the short-term flicker evaluation
interval setting.
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‘MEASure:FLICker?

Queries the flicker measurement data.

Syntax  Default mode:
:MEASure:FLICker?
Data specification mode:
:MEASure:FLICker? <character>,..
Response  Headers: ON
syntax <character> <NR3>:<character>

<NR3>;<character> <NR3>,...

Headers: OFF
<NR3>:<NR3>:<NR3>,...

Example
Transmission  :MEASure:FLICker? FU1,FDU2
Response  FU1 +110.44E+00;FDU2 +050.43E+00
Data portion Numerical data in NR1 format
OOoOo0odad
Integer 6 digits
Numerical data in NR3 format
+=O000000Ex00
Mantissa : 6 digits with a decimal point
Exponent : 2 digits
Error Display blank:+6666.6E+99
Calculation impossible:+7777.7E+99
Input over  +9999.9E+99
FU1,FU2,FU3 Voltage rms value
FAGC1,FAGC2 FAGC3 - Voltage rms value after AGC
FDV1,FDV2FDV3 AU/U
FF Frequency
FDC1,FDC2,FDC3 dc
FDMAX1,FDMAX2,FDMAX3 dmax
FDT1,FDT2,FDT3 d(t)500ms
FSTDY1,FSTDY2FSTDY3 - Steady—state times
FST1,FST2FST3 S(t)
FPST1,FPST2FPST3 Pst
FPLT1,FPLT2,FPLT3 Plt
FPO11,FPO12,FP0O13 P01
FP1S1,FP1S2,FP1S3 Pis
FP3S1,FP3S2,FP3S3 P3s
FP10S1,FP10S2,FP10S3 P10s
FP50S1,FP50S2,FP50S3 P50s

‘MEASure:ITEM:FLICker:ALLClear

\

Function Queries the flicker measurement data

00 Default mode
If no parameters are specified in the
data section, then this mode is used.
Default item data specified by the
":MEASure:ITEM:FLICker" command is
created. In this case the data order is
fixed.

[0 Data (parameter) specification mode
If one or more parameters are specified
in the data section, then this mode is
used. Measurement item data specified
by <data> is created.
If data is specified which cannot be
selected, because of the number of input
units or the channels being used for
flicker measurement, an execution error
results.
The order of arranging the data
(parameters) is freely selectable, and
data is created in the specified order.

Note [ Up to 70 items can be responded.

0 The items for d(t)500ms (unit:ms) and
steady-state times (unit: times) are
returned as integer values.

0 To change the NR3 numerical data
format, see the ": TRANsmit:COLumn"
command.

Clears all flicker measurement default output item.

Syntax :\EASure:ITEM:FLICker:ALLClear

Example :MEASure:ITEM:HARMonic:ALLClear

\

Clears all output items set by the
":“MEASure:ITEM:FLICker" command.

Function
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‘MEASure:ITEM:FLICker:-DMEasure

Sets the output item for the d measurement. W
Syntax :MEASure: ITEM:FLICker:DMEasure Function Sets the default items (d measurement
<NR1>,.(up to 7 items) items for dc, dmax, d(t)500ms) to be
transferred in the response message to
<NR1>=0to7 the ":MEASure:FLICker?" query in the
) ) ) ) default mode.
Example .,:\IA-EéSljl.r(e). ITEM.FLICker.DMEaSUre The |tem iS set as ShOWI’] belOW by
7 . setting bits, to specify a single
As the default output items for the d numerical value.
measurement, dc, dmax, d(t)500ms
for channel 1 are specified. Note If the setting value is out of range, an
execution error occurs.
128 64 32 16 8 4 2 1
bit 7 bit6 bit5 bit4 bit3 bit2 bit1  bit0
dc datal| - - - - - FDC3 | FDC2 | FDC1
dmax |data2| - - - - - |FDMAX3|FDMAX2|FDMAX1
d(t)500ms |data3| - - - - - FDT3 | FDT2 | FDTI1
Constant | y1a4| - - - - - |FSTDY3|FSTDY2|FSTDY1
time

:MEASure:ITEM:FLICker:DMEasure?

Queries the output item for the d measurement. W
Syntax :MEASure: ITEM:FLICker:DMEasure Function —Queries the item set by the
) ":MEASure:ITEM:FLICker:DMEasure"
' command.

Response :MEASURE:ITEM:FLICKER:DMEASURE
syntax  <NR1>,. up to 4 items

Example
Transmission  :MEASure: ITEM:FLICker:DMEasure
Response  -MEASURE : ITEM:FLICKER : DMEASURE
1,1,1,0
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‘MEASure:ITEM:FLICker:FLICker

Sets the output item for the flicker value. W
Syntax :MEASure:ITEM:FLICker:FLICker Function Sets the default items (flicker value for
<NR1>,.(up to 5 items) Pst, PIt, Ps) to be transferred in the
response message to the
<NR1>=0to 31 ":MEASure:FLICker?" query in the
) ) ) ) default mode.
Example .l\lllEéSlirce).cl)TEM.FLICker.FLICker The item is set as shown below by
1T . setting bits, to specify a single
As the default output items for the numerical value.
flicker measurement, Pst, Plt, PO.1 for
channel 1 are specified. Note If the setting value is out of range, an
execution error occurs.
128 64 32 16 8 4 2 1
bit 7 bit6 bitd5 bit4 bit 3 bit 2 bit 1 bit 0
Pst datal| - - - - - FPST3 | FPST2 | FPST1
Plt data2| - - - - - FPLT3 | FPLT2 | FPLT1
data3| - - - | FP50S1 | FP10S1 | FP3S1 | FP1S1 | FPO11
CPF datad| - - - | FP50S2 | FP10S2 | FP3S2 | FP1S2 | FPO12
datab| - - - | FP50s3 | FP10s3 | FP3S3 | FP1S3 | FPO13

‘MEASure:ITEM:FLICker:FLICker?

Queries the output item for the flicker value. W

Syntax -MEASure: ITEM:FLICker:FLICker? Function Queries the setting items specified by
the ":MEASure:ITEM:FLICker:FLICker"
Response :MEASURE:ITEM:FLICKER:FLICKER <O- command.
syntax  31>,..(up to 5 items)

Example
Transmission  :MEASure: 1TEM:FLICker:FLICker?
Response  -MEASURE: ITEM:FLICKER:FLICKER
1,1,1,0,0
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‘MEASure:ITEM:FLICker:NORMal

Sets the output item for the flicker measurement value.

Syntax :MEASure: ITEM:FLICker:NORMal Function
<NR1>,..(up to 5 items)
<NR1>=0to 7

Example :MEASure:ITEM:FLICker:NORMal
1,1,1,0,1

As the default output items for the
normal measurement, FU1, FAGC1,

Sets the default items (rms value,
frequency) to be transferred in the

response message to the

":MEASure:FLICker?" query in the

default mode.

The item is set as shown below by
setting bits, to specify a single

numerical value.

FDUL1, FF are specified. Note If the setting value is out of range, an
execution error occurs.
128 64 32 16 8 4 2 1
bit7 bit6 bitd bit4 bit3 bit2 bit1 bitO
Voltage rms value |datal - - - - - FU3 FU2 FU1
AGC output voltage | data2 - - - - - FAGC3|FAGC2|FAGCH1
AU/U data3 - - - - - FDU3 | FDU2 | FDUT
S(t) datad| - - - - - FST3 | FST2 | FST1
Frequency datab - - - - - - - FF

:MEASure:ITEM:FLICker-NORMal?

Queries the output item for the harmonic measurement value.

Syntax -MEASure: ITEM:FLICker:NORMal? Function

Response :MEASURE:ITEM:FLICKER:NORMAL
syntax  <0-7>,..(up to 5 items)

Example
Transmission  :MEASure: ITEM:FLICker :NORMal?
Response  -MEASURE : ITEM:FLICKER:NORMAL
1,1,1,0,1

:ZEROadjust:FLICker

Queries the setting items specified by

the

":MEASure:ITEM:FLICker:NORMal"

command.

\

Carries out the zero adjustment of the 9605.

Syntax :7EROadjust:FLICker Function
Example :ZEROadjust:FLICker

This carries out zero adjustment of the

analog section of the 9605.

If there is no specification, zero
adjustment is carried out for all

channels.

\
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9.4 Specific Commands Reference

(1) Specific commands reference for harmonic analysis

Command Data format Explanation Page
:DATAout:ITEM:HARMonic:ALLClear Clears all default output item. 63
:DATAout:ITEM:HARMonic:ORDer | NR1 numerical data (2)/ | Sets the harmonic output order. 63

Character data (1)

:‘DATAoutITEM:HARMonic:ORDer? Queries the harmonic output order. 63

:‘DATAoutITEM:HARMonic:LIST NR1 numerical data (6) | Sets the output item for the harmonic 64
list.

:‘DATAoutITEM:HARMonic:LIST? Queries the output item for the 64
harmonic list.

:DATAout:ITEM:HARMonic:NORMal | NR1 numerical data (4) | Sets the output item for the harmonic 65
measurement.

:DATAoutITEM:HARMonic:NORMal? Queries the output item for the 65
harmonic measurement.

:DATAoutITEM:HARMonic:WAVE | NR1 numerical data (2) | Sets the output item for the harmonic 66
waveform data.

:‘DATAoutITEM:HARMonic:WAVE? Queries the output item for the 66
harmonic waveform data.

:DISPlay:HARMonic:GRAPh NRT1 numerical data (1) | Sets the displays for the harmonic 66
graph screen.

:DISPlay:HARMonic:GRAPh? Queries the displays for the harmonic 67
graph screen.

:DISPlay:HARMonic:LIST NRT1 numerical data (1) | Sets the displays for the harmonic list 67
screen.

:DISPlay:HARMonic:LIST? Queries the displays for the harmonic 67
list screen.

:DISPlay:HARMonic:VECTor Sets the displays for the harmonic 67
vector screen.

:DISPlay:HARMonic:WAVE NRT1 numerical data (1) | Sets the displays for the harmonic 68
waveform screen.

:DISPlay:HARMonic:WAVE? Queries the displays for the harmonic 68
waveform screen.

:DISPlay? Queries the current display setting. 68

:‘HARMonic:CHANnel NRT1 numerical data (1) | Sets the harmonic analysis screen. 69

:HARMonic:CHANnel? Queries the harmonic analysis screen. 69

‘HARMonic:DELTa ON/OFF (1) Enables or disables the connection 69
conversion.

:HARMonic:DELTa? Queries the connection conversion. 69

:HARMonic:LPF ON/OFF (1) Enables or disables the time constant. 70

:HARMonic:LPF? Queries the setting of the time constant. | 70

‘HARMonic:PLL Character data (1) Sets the harmonic analysis PLL source. 70

‘HARMonic:PLL? Queries the harmonic analysis PLL 70
source.

9.4 Specific Commands Reference



90

Command Data format Explanation Page
‘HARMonic:RTC NRT1 numerical data (1) | Sets the harmonic RTC counter. "
‘HARMonic:RTC? Queries the setting of the harmonic 71

RTC counter.
‘HARMonic:TRIGger ON/OFF (1) Enables or disables the trigger mode. "
‘HARMonic:TRIGger? Queries the trigger mode setting. Al
:‘MEASure:HARMonic? Character data (70) Queries the harmonic analysis data 72
‘MEASureITEM:HARMonic:ALLClear Clears the output item for the 73
harmonic default.
:‘MEASure:ITEM:HARMonic:ORDer | NR1 numerical data (2)/ | Sets the output order of the harmonic 73
character data (1) data.
:MEASure:ITEM:HARMonic:ORDer? Queries the setting of the output order 73
of the harmonic data.
:‘MEASure:ITEM:HARMonic:LIST NR1 numerical data (6) | Sets the output item of the harmonic 74
list.
:MEASure:ITEM:HARMonic:LIST? Queries the output item of the 74
harmonic list.
:‘MEASure:ITEM:HARMonic:NORMal | NR1 numerical data (4) | Sets the output item of the harmonic 75
measurement.
‘MEASure:ITEM:HARMonic:NORMal? Queries the output item of the 75
harmonic measurement.
:‘MEASure:ITEM:HARMonic:WAVE | NR1 numerical data (1) | Sets the displays for the harmonic 75
waveform screen.
:MEASure:ITEM:HARMonic:WAVE? Queries the setting of the displays for 76
the harmonic waveform screen.
:ZEROadjust:HARMonic Carries out the zero adjustment. 76
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(2) Specific commands reference for flicker measurement

Command Data format Explanation Page
:DATAoutITEM:FLICker:ALLClear Clears all default output item. 77
:DATAout:ITEM:FLICker:DMEasure |NR1 numerical data (4) | Sets the output items for d 77
measurement.

:‘DATAout:ITEM:FLICker:DMEasure? Queries the output items for d 77
measurement.

:‘DATAout:ITEM:FLICker:FLICker NRT1 numerical data (5) | Sets the output item for the flicker 78
value.

:‘DATAout:ITEM:FLICker:FLICker? Queries the output item for the flicker 18
value.

:‘DATAout:ITEM:FLICker:NORMal NRT1 numerical data (5) | Sets the output item for the flicker 79
measurement.

:DATAoutITEM:FLICker-NORMal? Queries the output item for the flicker 79
measurement.

:DISPlay:FLICker:CPF Sets the displays for the CPF screen of 79
flicker measurement.

:DISPlay:FLICker:MON:itor NRT1 numerical data (1) | Sets the displays for the Monitor 80
screen of flicker measurement.

:DISPlay:FLICker:-MONitor? Queries the displays for the Monitor 80
screen.

:DISPlay:FLICker:PST NR1 numerical data (1) | Sets the displays for the Pst screen of 80
flicker measurement.

:DISPlay:FLICker:PST? Queries the displays for the Pst screen. | 80

:DISPlay:FLICker:VALue NRT1 numerical data (1) | Sets the display value of flicker 81
measurement.

:DISPlay:FLICker:VALue? Queries the display value of flicker 81
measurement.

:DISPlay? Queries the current display setting. 81

:FLICker:CHANnel NRT1 numerical data (1) | Sets the flicker analysis screen. 81

:FLICker:CHANnNel? Queries the flicker analysis screen. 82

:FLICker.LONGterm NR1 numerical data (1) | Sets the number of flicker evaluation 82
repetitions for a long term.

:FLICker.LONGterm? Queries the long-term flicker 82
evaluation interval setting.

:FLICker:DMULtiple ON/OFF (1) ON/OFF of the limit multiplication 82
factor of 1.33

:FLICker:-DMULtiple? Queries of the limit multiplication 83
factor

:FLICker:PLL Character data (1) Sets the flicker measurement PLL 83
source.

:FLICker:PLL? the flicker measurement PLL source. 83

:FLICker:REFerence Sets the flicker reference voltage. 83

:FLICker:REFerence? Queries the flicker reference voltage. 84
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Command Data format Explanation Page

:FLICker:SHORtterm NR1 numerical data (1) | Sets the number of flicker evaluation 84
repetitions for a short term.

:FLICker:SHORtterm? Queries the short-term flicker 84
evaluation interval setting.

:MEASure:FLICker? Character data (70) Queries the flicker measurement data 85

‘MEASure:ITEM:FLICker:ALLClear Clears the output item for the flicker 85
measurement default.

:‘MEASure:ITEM:FLICker:DMEasure |NR1 numerical data (4) | Sets the output order of the d 86
measurement data.

:MEASure:ITEM:FLICker:-DMEasure? Queries the setting of the output order | oo
of the d measurement data.

‘MEASure:ITEM:FLICker:FLICker NRT1 numerical data (5) | Sets the output item of the flicker 87
value.

:MEASureITEM:FLICker:FLICker? Queries the output item of the flicker 87
value.

‘MEASure:ITEM:FLICker:-NORMal NRT1 numerical data (5) | Sets the output item of the flicker 88
measurement.

‘MEASureITEM:FLICkerNORMal? Queries the output item of the flicker 88
measurement.

:ZEROadjust:FLICker Carries out the zero adjustment. 88

(3) Selecting commands between harmonic analysis and flicker measurement
Command Data format Explanation Page

:SELect Character data Selects the harmonic analysis or 62
flicker measurement mode.

:SELect? Queries the selected mode. 62
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9.5 Valid Commands for Each Status

(1) Harmonic analysis

Integration condition Resst Start Stop
Command HOLD PEAK HOLD PEAK HOLD PEAK

OFF | ON | ON | 'OFF | ON | ON | OFF | ON | ©ON
:DATAout:ITEM:HARMonic:ALLClear ([ - - - - - - - -
:DATAout:ITEM:HARMonic:ORDer ([ - - - - - - - -
:DATAout:ITEM:HARMonic:ORDer? ([ ([ ([ ([ ([ ([ ([ ([ ([
:DATAoutITEM:HARMonic:LIST ([ - - - - - - - -
:DATAoutITEM:HARMonic:LIST? ([ ([ ([ ([ ([ ([ ([ ([ ([
:DATAout:ITEM:HARMonic:NORMal ([ - - - - - - - -
:DATAoutITEM:HARMonic:NORMal? ([ ([ o ([ ([ ([ ([ ([ o
:DATAoutITEM:HARMonic:WAVE ([ - - - - - - - -
:DATAoutITEM:HARMonic:WAVE? ([ ([ ([ ([ ([ ([ ([ ([ ([
:DISPlay:HARMonic:GRAPh o o o o o o o o o
:DISPlay:HARMonic:GRAPh? ([ ([ ([ ([ ([ ([ ([ ([ ([
:DISPlay:HARMonic:LIST o o o o o o o o o
:DISPlay:HARMonic:LIST? o o o o o o o o o
:DISPlay:HARMonic:VECTor o o o o o o o o o
:DISPlay:HARMonic:WAVE o o o o o o o o o
:DISPlay:HARMonic:WAVE? o o o o o o o o o
:DISPlay? ([ ([ ([ ([ ([ ([ ([ ([ ([
:HARMonic:CHANnel ([ - - - - - - - -
:HARMonic:CHANnel? ([ ([ ([ ([ ([ ([ ([ ([ ([
:HARMonic:DELTa ([ - - - - - - - -
:HARMonic:DELTa? ([ ([ ([ ([ ([ ([ ([ ([ ([
:HARMonic:LPF ([ - - - - - - - -
:HARMonic:LPF? ([ ([ ([ ([ ([ ([ ([ ([ ([
:HARMonic:PLL ([ - - - - - - - -
:HARMonic:PLL? ([ ([ ([ ([ ([ ([ ([ ([ ([
:HARMonic:RTC ([ - - - - - - - -
:HARMonic:RTC? ([ ([ ([ ([ ([ ([ ([ ([ ([
‘HARMonic:TRIGger o — — — — — — — —
:HARMonic:TRIGger? ([ ([ ([ ([ ([ o o o o
:MEASure:HARMonic? ([ ([ ([ ([ ([ ([ ([ ([ ([
:MEASure:ITEM:HARMonic:ALLClear ([ - - - - - - - -
:MEASure:ITEM:HARMonic:ORDer ([ - - - - - - - -
:MEASure:ITEM:HARMonic:ORDer? ([ ([ ([ ([ ([ ([ ([ ([ ([
:MEASure:ITEM:HARMonic:LIST ([ - - - - - - - -
:MEASure:ITEM:HARMonic:LIST? ([ ([ ([ ([ ([ ([ ([ ([ ([
:MEASure:ITEM:HARMonic:NORMal ([ - - - - - - - -
:MEASure:ITEM:HARMonic:NORMal? ([ ([ ([ ([ ([ ([ ([ ([ ([
:MEASure:ITEM:HARMonic:WAVE ([ - - - - - - - -
:MEASure:ITEM:HARMonic:WAVE? ([ ([ ([ ([ ([ ([ ([ ([ ([
:ZEROAdjust:HARMonic o — — — — — — — —
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(2)

Flicker measurement

Integration condition
Command

Reset

Start

Stop

HOLD

PEAK

HOLD

PEAK

HOLD

PEAK

OFF

ON

ON

OFF | ON

ON

OFF | ON

ON

‘DATAout:ITEM:FLICker:ALLClear

‘DATAout:ITEM:FLICker-DMEasure

‘DATAout:ITEM:FLICker:-DMEasure?

‘DATAout:ITEM:FLICker:FLICker

:DATAout:ITEM:FLICker:FLICker?

‘DATAout:ITEM:FLICker:NORMal

:DATAout:ITEM:FLICker:NORMal?

:DISPlay:FLICker:CPF

:DISPlay:FLICker:CPF?

:DISPlay:FLICker:MONitor

:DISPlay:FLICker:-MONitor?

:DISPlay:FLICker:PST

:DISPlay:FLICker:PST?

:DISPlay:FLICker:-VALue

:DISPlay:FLICker:-VALue?

:DISPlay?

:FLICker:CHANnel

:FLICker:CHANnNel?

:FLICker:LONGterm

‘FLICker:LONGterm?

:FLICker:DMULtiple

:FLICker:DMULtiple?

:FLICker:PLL

:FLICker:PLL?

:‘FLICker:REFerence

:FLICker:REFerence?

‘FLICker:SHORtterm

:FLICker:SHORtterm?

:MEASure:FLICker?

:MEASure:ITEM:FLICker:ALLClear

‘MEASure:ITEM:FLICker:DMEasure

‘MEASure:ITEM:FLICker:DMEasure?

:MEASure:ITEM:FLICker:FLICker

:MEASure:ITEM:FLICker:FLICker?

‘MEASure:ITEM:FLICker:NORMal

‘MEASure:ITEM:FLICker:-NORMal?

:ZEROAdjust:FLICker

9.5

Valid Commands for Each Status
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(3) Selecting commands between harmonic analysis and flicker measurement

Reset Start Stop
Integration condition |\ b |ppak| HOLD |PEAK| HOLD | PEAK
Command
OFF | ON | ON | OFF | ON | ON | OFF | ON | ON
:SELect [ ) — - - - - - - -
:SELect? [ ) [ ) [ ) [} [} [} [} [} [}

9.5 Valid Commands for Each Status
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9.6 Specific Command Tree

(1) Harmonic analysis

— :DATAout:ITEM:HARMonic

+—— :DISPlay:HARMonic

——:DISPlay?
—HARMonic

— :MEASure

— :ZEROAdjust:HARMonic

:ALLClear
:ORDer
:ORDer?
LIST
:LIST?
:NORMal
:NORMal?
‘WAVE
‘WAVE?

:GRAPh
:GRAPK?
'LIST
LIST?
:‘VECTor
:‘WAVE
‘WAVE?

:CHANnel
:CHANnel?
:DELTa
:DELTa?
:LPF
LPF?
:PLL
:PLL?
‘RTC
:RTC?
:TRIGger
‘TRIGger?

‘HARMonic?
ITEM:HARMonic

— :ALLClear
— :ORDer
— :ORDer?
— :LIST
——— :LIST?
L :NORMal
—— :NORMal?
- :WAVE
L :WAVE?

9.6 Specific Command Tree
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(2) Flicker analysis

— :DATAoutITEM:FLICker ———

- :DISPlay:FLICker

—— :DISPlay?

:FLICker

— :MEASure

L :ZEROAdjust:FLICker

:ALLClear
:DMEasure
:DMEasure?
:FLICker
:FLICker?
:NORMal
:NORMal?

:CPF
:MON:itor
:MONitor?
:PST
:PST?
:‘VALue
:‘VALue?

:CHANnel
:CHANnRel?
:DMULtiple
:DMULtiple?
:LONGterm
:LONGterm?
:PLL

:PLL?
:REFerence
:REFerence?
:SHORtterm
:SHORtterm?

:‘FLICker?

ITEM:FLICker — ]

(3) Selecting harmonic analysis or flicker measurement

— :SElLect

- :SElLect?

:ALLClear
:DMEasure
:DMEasure?
:FLICker
:FLICker?
:NORMal
:NORMal?

9.6 Specific Command Tree
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9.7 The Output Item Bits

NOTE

(1) Harmonic analysis

The data specified by :MEAS:ITEM:HARMonic is output in the following
order.

:NORMAL bit7 bit6 bit5 bit4 bit3 bit2 bit1 bit0 ItNeg‘
rms value |datal - - HI3 HI2 HI1 HU3 HU2 HU1 1
Active | taa| - | - - — |wPsum| HP3 | HP2 | HPT | 2
power

THD-R data3 - - HTRI3 | HTRI2 | HTRI1 |HTRU3|HTRU2 |HTRU1 3
THD-F data4 - - HTFI3 | HTFI2 | HTFI1 |HTFU3|HTFU2 |HTFU1 4
Frequency |datad - - - - - - - HF 5

:LIST bit 7 bit6 bitd bit 4 bit 3 bit 2 bit 1 bit 0 I"c\le(;n
Level datal - - HI3 HI2 HI1 HU3 HU2 HU1 6
data2 - - - - HPsumMm| HP3 HP2 HP1 7
p . data3 - - HI3 HI2 HI1 HU3 HU2 HU1 8
Croemage | datad| - - - — |hpsum| HP3 | HP2 | HPT 9
Phase anele datad - - HI3 HI2 HI1 HU3 HU2 HU1 10
&€ [datab| - - - - _ [ HP3 [ HP2 | HPT | 11

. . . , , . . . . Item
‘WAVE bit7 bit6 bit5 bit4 bit3 bit2 bit1 bitO No
+Peak datal - - HPIP3 | HPIP2 | HPIP1 |HPUP3|HPUP2 HPUP1 12
—Peak data2 - - HMIP3 | HMIP2 | HMIP1 |HMUP3|HMUP2 HMUP1 13

Waveform |data3 - - HWI3 | HWI2 | HWI2 | HWU3 | HWU2 | HWU1 14%

*:DATAout only

The bits set by :MEAS:ITEM:HARMonic are scanned according to the
following rules, and returned in this order in a response message.

The output data sequence is as follows.

For item number 1, bits O to 5 are scanned in order, and when a bit is set to
1 the calculation value for the corresponding item is returned.

For item number 2, bits 0 to 3 are scanned in order, and when a bit is set to
1 the calculation value for the corresponding item is returned.

For item number 3, bits 0 to 5 are scanned in order, and when a bit is set to
1 the calculation value for the corresponding item is returned.

And so on, repeating up to item number 14.

A bit is ignored if it is set for a calculation value which cannot be obtained
in the power measurement configuration being used.

9.7 The Output Item Bits
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(2) Harmonic analysis

The data specified by :MEAS:ITEM:HARMonic is output in the following

order.
:DMEasure bit7 bit6 bitd bit4 pit3 bit2 bit 1 bit 0 Ich\le;n
dc datal| - - - - FDC3 | FDC2 | FDCt1 1
dmax data2 - - - - FDMAX3|FDMAX2 | FDMAX1 2
d(t)500ms data3| - - - - FDT3 | FDT2 | FDTI1 3
Constant time |data4 - - - - FSTDY3 |FSTDY2 | FSTDY1 4
. . . . . ) . . . Item
:FLICker bit 7 bit6 bit5 pijt 4 bit 3 bit 2 bit 1 bit 0 No
Pst datal| - - - - - FPST3 | FPST2 | FPST1 5
P1t data2| - - - - - FPLT3 | FPLT2 | FPLT1 6
data3| - - - | FP50S1 | FP10S1 | FP3S1 | FP1S1 | FPO11 7
CPF datad| - - - | FP50S2 | FP10S2 | FP3S2 | FP1S2 | FP0O12 8
datab| - - - | FP50S3 | FP10S3 | FP3S3 | FP1S3 | FPO13 9
. , . . , , , . . Item
:NORMal bit 7 bit6 bit5 bit4 bit3 bit2 bit 1 bit 0 No
Voltage rms value |datal| - - - - - FU3 FU2 FU1 10
AGC output voltage |data2| - - - - - | FAGC3|FAGC2 | FAGCH1 11
AU/U data3| - - - - - FDU3 | FDU2 | FDU1 12
S(t) datad| - - - - - FST3 | FST2 | FST1 13
Frequency datad| - - - - - - - FF 14

The bits set by :MEAS:ITEM:FLICker are scanned according to the
following rules, and returned in this order in a response message.

The output data sequence is as follows.

[0 For item number 1, bits O to 2 are scanned in order, and when a bit is set to
1 the calculation value for the corresponding item is returned.

[0 For item number 2, bits 0 to 2 are scanned in order, and when a bit is set to
1 the calculation value for the corresponding item is returned.

O For item number 3, bits 0 to 2 are scanned in order, and when a bit is set to
1 the calculation value for the corresponding item is returned.

And so on, repeating up to item number 14.

9.7 The Output Item Bits
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9.7 The Output Item Bits
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Chapter 10

Specifications

10.1 Harmonic Analysis Function

(1) General Specifications

Application

Fitted in a 3193 unit (factory-fitted option)

Measurement lines

Single-phase,two-wire (1P2W)/ Single-phase,three-wire (1P3W)/ Three-
phase,three-wire (3V3A, 3P3W)/ Three-phase,four-wire (3P4W)

Number of channels

Maximum of 3 channels selectable from channels 1 to 6, depending on 3193
unit wiring mode

1ch

2ch

3ch

4ch

5ch

6ch

Using channels

1P2W

1P2W

1P2W

1P2W

1P2W

1P2W

1+2+3, 2+3+4, 3+4+5, 4+5+6

1P3W/3P3W

1P2W

1P2W

1P2W

1P2W

12+3, 3+4+5, 4+5+6

1P3W/3P3W

1P3W/3P3W

1P2W

1P2W

12+3, 34+5, 4+5+6

1P3W/3P3W

1P3W/3P3W

1P3W/3P3W

12+3, 34+5, 56

3V3A/3P4W

1P2W

1P2W

1P2W

123, 4+5+6

3V3A/3P4W

1P3W/3P3W

1P2W

123, 45+6

SHCAHGHONSNONS)

3V3A/3P4W

3V3A/3P4W

123, 456

Measurement range

Basic frequency 1 to 440 Hz, external clock type: 1 to 5 Hz, PLL type: 5 to

440 Hz

Measurement system

PLL synchronization
For fundamental from 45 Hz to 66 Hz, fundamental frequency and PLL
synchronizing frequency phase deviation no more than + 0.01%

Analysis method

FFT

Type of window

Rectangular (no gaps or overlaps in window)

Display update rate

Every 1 window (excluding when FFD/printer output and communication)

A/D

16 bits

Computational accuracy

32 bits (floating-point calculations)

PLL source

Select voltage (U) or current (1) from the channel combination selected for

measurement

Reference standard

IEC61000-3-2:2000
IEC61000-4-7:1991

10.1 Harmonic Analysis Function



External clock signal

Input clock signal of frequency ((measured signal frequency)x 8192x 256)
(TTL levels) enables measurement in the low-frequency range (1 Hz to 5 Hz)

Crest factor

4 max. (current), 3 max. (voltage)

Output function

FD, printer,GP-IB, RS-232C

Sampling rate

External clock input frequency: (1 to 5 Hz)x 8192x 256
Analysis harmonic order: 50th
Window width: 1 cycle

1cBasic input Sampling rate Analysis harmonic Window width
requency F order

5to 10 Hz fx 4096 50th 2 cycles

10 to 20 Hz fx 2048 50th 4 cycles

20 to 40 Hz fx 1024 50th 8 cycles

40 to 70 Hz fx512 50th 16 cycles
70 to 140 Hz fx 256 50th 32 cycles
140 to 250 Hz fx 128 50th 64 cycles
250 to 440 Hz fx 64 27th 128 cycles

(2) Measurement items

Basic items: Voltage rms value, current rms value, active power value, frequency,
+ Upeak, £ Ipeak
Harmonic measurement items

Measurement items

Voltage

Current

Active power

Harmonic level

Harmonic voltage

Harmonic current

Harmonic power

Harmonic percentage

Harmonic voltage
percentage

Harmonic current
percentage

Harmonic power
percentage

Harmonic phase angle

Harmonic voltage
phase angle

Harmonic current
phase angle

Harmonic power phase
angle

Total harmonic
distortion ratio *1
(THD-F and THD-R)

Total harmonic
voltage distortion ratio

Total harmonic
current distortion ratio

*1 THD-F: total harmonic distortion as proportion of the fundamental

THD-R: total harmonic distortion as proportion of the effective value

(3) Screen Displays

Display screen

Display items

List display

Voltage_ rms value, current rms value, active power value,_har_monig: IeveI_,
harmonic percentage, harmonic phase angle, total harmonic distortion ratio

Graph display

Harmonic level, harmonic percentage, harmonic phase angle

Vector display

Harmonic level

Waveform
display

Voltage waveform, current waveform, voltage rms value, current rms value,
voltage peak value, current peak value

10.1 Harmonic Analysis Function
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(4) Analysis accuracy

0 23°C £5°C,80%RHmax.warming-up 1 hour or more
Guaranteed accuracy period: six months)

Basic measurement item/ | Voltage,current/ Active power H / .
. ! _ armonic phase

Harmonic measurement Harmonic voltage/ (power factor = 1)/ )
. . . difference between
item current Harmonic active power

voltage and current
1to 5 Hz +1.0%dg. 0.5 %fs. +2.0%rdg. = 0.5%f s. +15 deg
5to 10 Hz +1.0%rdg.£0.5 %f.s. =+ 2.0%rdg. + 0.5%F s. +15 deg
10 to 45 Hz +1.0%rdg. 0.2 %f.s. +1.5%rdg. =0.2%f s. + 5 deg
45 to 66 Hz +0.5%rdg. =0.05%f s. +1.0%rdg.=0.1%fs. + 2 deg
66 Hz to 1 kHz -+ 1.0%rdg. = 0.05%s. +1.5%rdg, £0.1%Fs. + 5 deg
1k to 3 kHz +2.0%rdg. £=0.05%f.s. +2.0%rdg. =0.1%fs. +10 deg
3k to 12 kHz +3.0%rdg. 0.2 %f.s. +3.0%rdg. £ 0.3%f s. +30 deg

Note 1: With fundamental frequency from 45 Hz to 66 Hz, PLL locked.

Note 2: The effective input range is 0.1% to 110%.

Note 3: Not specified when combined with 9602.

Harmonic current Note 4: The effective input range other than harmonic current (45 Hz to
66 Hz) is 10% to 110%.

Note 5: For the harmonic voltage phase angle and current phase angle,
only basic frequency (45 Hz to 64 Hz) is specified.

Frequency +0.1%rdg. = 1dgt (0°C to 40°C,sine wave of 10% to 130% of the U/I range)

Note 1: In actual use, the rdg. accuracy of the input unit in the combination must be added to the
analysis accuracy figures given above. When used with a clamp sensor, the accuracy values
and frequency characteristics of the clamp must be added to the analysis accuracy figures
given above. The harmonic voltage-current phase difference, however, is not added.

Note 2: When the low-pass filter (500 Hz or 5 kHz) on an input unit is activated, the accuracy above
66 Hz is not specified.

Note 3: When using a 9600/9602 in AC mode or a 9601, at 10 Hz and below the accuracy is not
specified.

(5) Basic Calculation Formulas

[tem Mode 1P2W 1P3W 3P3W 3V3A 3P4W
Voltage rms value U(i) UG U U(i) U(i)

Uo =W 2P | D) vy e G D6

Current rms value l(i) 10, 10) l(i) l(i)

= WS |16 SR LI o b
e P FT N

Po= VMoo Py 1P(i42) Pl | PG PP ) | PPy )

O (i), (i+1), and (i+2) are the measurement channel numbers.

O M is the number of samples; s is the sample point number.

O The active power of 3P3W and 3V3A channel are displayed but there is no meaning. However, only
a sum value (Additional value) has a meaning.

10.1 Harmonic Analysis Function
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(6) Harmonic Basic Calculation Formulas

Process _ . Total value up to
Items The kth-order harmonic Kth—order harmonic
Voltage 2 2 K
g U[Vrms] |k A/ LU+ (U)] K A/ KZZ(Uk)z
Voltage phase angle BU I°] 9 Lk tan_1< U, >
—U
Current I [Arms] 3 / i« !kr)z +( _,ki)z} K / g (4)2
K=2
Current phase angle 01[°] 0 U Ik tan“( —lklr >
ki
. K
Active power P W] =% U X L U X ], =% KZZPk
Phase difference
between voltage and | U, [°] 0 Ik 0 =0 »Uc 0 oU —
current
Harmonic voltage HD, [%] HD U K U, % 100
percentage U,
Harmonic current HD, [%] HD/ K Ay % 100
percentage Iy
Harmonic power 0 k
percentage HDp [%] HDx P,
Total harmonic / i(U)z
voltage distortion ratio | THDr [%] THD ¢ S
— X100
I
Total harmonic / i 2
current distortion ratio | THD;e [%] THD, 5 (4 % 100
I
Total harmonic [ & )
voltage distortion ratio | THD g [%] THD & k:ZZ(Uk) % 100
U
Total harmonic koo
current distortion ratio i THD [%] THDR A\ k:zz (4) % 100
!

Note 1: (i), (i+1), and (i+2) are the measurement channel numbers.

Note 2:

The subscript "k on U, I, and P indicates the harmonic number, so for example "U," is the

fundamental component of voltage. A "K" indicates the total harmonic analyzed.

Note 3: The subscripts "r

of FFT analysis.

and

on Uk and Ik indicate the real and imaginary components of the results

Note 4:

Note 5:

The harmonic voltage phase angle and harmonic current phase angle are corrected and displayed
taking the PLL source forming the phase reference as 0" A positive sign indicates the phase
leading, and a negative sign the phase lagging. (Figure 1 on the next page)

The harmonic voltage-current phase difference indicates the difference between the harmonic
voltage phase angle and the harmonic current phase angle for the same harmonic. (Figure 2 on the
next page)

10.1 Harmonic Analysis Function
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180°

When the harmonic voltage

© tan”

: tan"< i >

Ukr

Uy

7

ki

Uy,
tan“< . >—180°

Uy

+90°
-90°
+180°
0°

> +180°

I mag
H T+180°
() (+)
O
O, 0
V:kr +90; Real .
_90 H I:l .
Vki ki=0, Lkr<O0:
............... Lki=0, Lkr>0:
Lki<0, tkr=0:
() o (+) (ki=0, Ukr=0:
O O
Phase reference
Figure 1

Figure 2
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(7) Harmonic calculations for each wiring mode

Mode

ratio (THD-R)

ltem 1P2W 1P3W 3P3W 3V3A 3P4W
: Uik Uik Uik Uix Uk
Harmonic voltage UG+ UG+ UG+ UG+ UG+
U G2 U G+2) U G+2)
: T T Tk Tk Tk
Harmonic current TG+ TG+ TG+ TGk LG+
TGi+2)k TG+ TG+
: Pk Pk Pk P ik P ix
Harmonic power P+ P G+1k PGk PG+ P G+
P i+2k P (i)k+P (+1)k P (i)k+P (+1)k P i+2k P i+2k
P i)k+P (+1)k P G+ Ptk P G+2)k
: HD oUk HD 6uk HD 6uk HD Gux HD Gux
Harmorglc voltage HD ¢+hUx  |HD ¢+1yuk HD ¢+1)uk HD ¢+1)uk HD ¢+1)uk
percentage HD +2) Uk HD ¢+2)uk HD G+2)uk
: HD HD HD HD HD
Harmorglc current HD ¢+ HD ¢+ HD ¢+ HD ¢+1)k HD ¢+
percentage HD G+2)x HD G+2)k HD G+2)k
: HD ek HD ok HD ok HD Gk HD Gk
Harmorglc power HD ¢+1)pk HD (i+p1)pk HD (i+p1)pk HD (i+p1)pk HD (i+p1)pk
percentage HD G+2)Pk HD Gpk+HD +13pk | HD (pktHD Gi+1)pk D (+2)pk D (+2)pk
HD ok+HD G+1)pk | HD G)pk+HD Gi+1)pk+
HD G+2)pok
Harmonic voltage z(i)Uk GoUx GoUx GiUx BiUx
Uk Gi+nUk Gi+nUxk Qi+ Uk G i1y Uk
phase angle G Uk G Ux G Ux
Harmonic current z(p!k! ﬂ(?)[k 5’(f)1k ﬂ(i)lk H(i)lk
hase angle 0]k (+Dk (+Dk (i+Dlk (i+Dlk
P g @2/« (i+2)lk (i+2)lk
Harmonic phase Gix Gix Gix Gk Gk
difference between (i Dk (F+ Dk (F+ Dk (Fr Dk (i
voltage and current (2% (2%
: THD @Ur |THD wU~ THD wUF THD wUF THD wUF
Jotal harmonic THD ¢olf | THD ¢ole | THD G Ur THD -0 Ur THD -0 Ur
;’:ti:g?TA%fE)'on THD (2 UF THD G2 Ur THD (2 Ur
: THD o/r THD o/r THD o/r THD o/F THD o/F
Jotal harmonic | THp /e |THD G/ | THD Geolr THD G/ THD G/
ratio (THD-F) THD 2)/F THD G+2)/F THD G+2)/F
: THD wUr |THD wUr THD wUr THD o/Ur THD o/Ur
Jotal harmonic | THp /n [THD el | THD enUn THD (+nUr THD (+nUr
ratio g(THD—R) THD 2 Ur THD w+2)Ur THD w+2)Ur
: THD w/r THD w/r THD w/r THD w/r THD w/r
Jotal harmonic | THp .ze |THD G/ | THD Genlr THD (7w THD (11 »
current distortion THD @2/r THD +2)/r THD +2)/r

10.1 Harmonic Analysis Function
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10.2 Flicker Measurement Function

(1) General Specifications

Application Fitted in a 3193 unit (factory-fitted optional 9605 installation is completed by a
software upgrade from floppy disk.)

Measurement lines Single-phase,two-wire (1P2W)/ Single-phase,three-wire (1P3W)/ Three-
phase,three-wire (3V3A, 3P3W)/ Three-phase,four-wire (3P4W)

Number of channels Maximum of 3 channels selectable from channels 1 to 6, depending on 3193
unit wiring mode

1ch 2ch 3ch 4ch 5ch 6ch Using channels
1P2W | 1P2W | 1P2W | 1P2W | 1P2W | 1P2W | 1+2+3, 2+3+4, 3+4+5, 4+5+6

1P3W/3P3W | 1P2W | 1P2W | 1P2W | 1P2W | 1243, 3+4+5, 4+5+6

1P3W/3P3W | 1P3W/3P3W | 1P2W | 1P2W [ 12+3, 34+5, 4+5+6

1P3W/3P3W | 1P3W/3P3W | 1P3W/3P3W [ 12+3, 34+5, 56
3V3A/3P4W 1P2W | 1P2W | 1P2W | 123, 4+5+6
3V3A/3P4W 1P3W/3P3W | 1P2W | 123, 45+6
3V3A/3P4W 3V3A/3P4W 123, 456

SHCAGHONSHCNS)

Measurement range Basic frequency 45 to 66 Hz

Measurement system PLL synchronization
Fundamental frequency and PLL synchronizing frequency phase deviation no
more than + 0.01%

CPF class 1024

Measurement time 1 to 30 minutes

Number of measurement 1 to 2000 times

times

Display update rate Every 5 time/second

A/D 16 bits

Computational accuracy 32 bits (floating-point calculations)
Crest factor 3 max. (voltage)

Output function FD, printer,GP-IB, RS-232C
Reference standard IEC61000-3-3:1995+A1:2001

IEC61000-4-15:1997
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(2) Measurement items

Urms Voltage rms value

Au/u Relative Voltage Change

S(t) Instantaneous Flicker Value

dc Relative Constant Voltage Change
dmax Maximum Relative Voltage Change
d(t)500ms Relative Voltage Change Time
P0.1, P1s, P3s,  Cumulative Probability

P10s, P50s

Pst Short-Term Flicker Value

Plt Long-Term Flicker Value

(3) Screen Displays
Measurement value display, CPF curve display, Pst display, Monitor display

(4) Accuracy

(230 £ 50, 80%R.H.max.warming-up 1 hour or more, 45 to 66 Hz, 50% to 110% of range
input, guaranteed accuracy period: six months)

Voltage Fluctuation Within £ 5% rdg. (d measurement is the same) of the limit
value with the limit value curve line (Pst=1) specified by
IEC61000-4-15.

Voltage rms value *+ 0.5% rdg. £ 0.05% f.s.

Note Effective value of every half cycle
To be combined with the accuracy of the input unit.

(5) Calculation Formulas

dc The relative voltage difference of two sequential periods that are in steady
state for at least one second is referred to as A Uc, and the rated voltage of
the phase being measured is referred to as Un. The ratio A Uc/Un between
these two values is referred to as dc.
The 3193 displays the maximum value measured during the measurement
period.

dmax The difference between the maximum and minimum value of relative voltage
within a period of relative voltage change.

d(t)500ms The period in which the relative voltage change exceeds the threshold level
within a period of one cycle of relative voltage change.

Pst Pst = ’\/ (K1Pg1+K P+ K 3P 3+ K 4Pyt KsPsgo)
K,=0.0314, K,=0.0525, K;=0.0657, K,=0.28, K5;=0.08

Class 1024 of cumulative probability function (CPF). Each cumulative
probability (Pi) is obtained by linear interpolation to calculate the cumulative
probability (Pis) by smoothing with the following method.

P1s=(Po.s+P1+P15)/3
P3s=(P,,+Ps+P,)/3
P10s=(PetPgtP1o+P13+P17)/5
P5os=(P3o+Psg+Pg0)/3

Pit PIt = A[Z (Pst)*IN
N is the number of measurements

10.2 Flicker Measurement Function
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Appendix

1P2W wiring
Voltage Load
)
O
0,
SRE
ch(1)
@ @
[0 When the Ul is selected as the PLL source
When the load is purely resistive, the phase difference between voltage and
current is 0.
[0 When the load is capacitive
The current has lagging phase, and when the load is inductive, the current
has leading phase.
1P3W wiring
Voltage Load
N N
180° o | " \ ul
) @ . 11
o o
O, ®
+0O O 5 5
ch(2) ch(1)
@ @

[0 When the Ul is selected as the PLL source
U2 is reverse phased 180° from U1.
[0 When the load is purely resistive
The phase difference between Ul and I1 and U2 and 12 is 0, as shown
above. When the load is inductive, the current phase lags the voltage.
APP
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3P3W wiring
Voltage Load
R
S S
T T
) o)
o o
® ®
O T
ch(2) ch(1)
00 When the U1 is selected as the PLL source
Voltage is measured between lines and current is measured with phase, so
U2 is phased 60° from Ul. When the load is purely resistive, 11 lags Ul by
30° , and 12 leads U2 by 30° .
[0 With an inductive load such as a motor, when the effective power of chl is
negative, the phase of 11 lags Ul by more than 90° .
3V3A wiring
s Voltage Load = X
R R
S S
T T
180° 0° 180° 0°
0] D [0} U3 U3
o o o
i © o)
. Ho| 4o e
-90 -90
ch(3) ch(2) ch(l)
@

[0 When the U1 is selected as the PLL source
Based on 3P3W wiring, the three channels of voltage and current are
summed. The figures above show the state when the load is purely resistive.

[J With an inductive load such as a motor
The effective power of chl appears negative because 11 lags Ul by more
than 90° . However, the summed data for ch(3) is not related to power
measurement, so wiring can be reversed.
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3V3A wiring (A-Y conversion)

Voltage Load
R
S — S
T
) o ©
& & &
0] ® !
® ® ©)
ch(3) ch(2) ch(1)

Before Psum=P1+P2 After Psum=P1+P2+P3

Principle of conversion

The momentary waveforms of the line voltages (U1, U2, and U3) are
converted into momentary waveforms for phase voltages (ul, u2, and u3)
using the following operation expressions (*'s" refers to value).
uls=(U1s-U3s)/3,0 u2s=(U3s+U2s)/3,0 uds=(-U2s-U1s)/3

0 Since N is a virtual neutral point, phase voltages may differ from actual
values.

0 Following conversion, the three power meter method is applied.

0 Following conversion, the 9605 vector screen changes as follows. (Load:
resistance)

90° 90°

180° 0° 180° 0°
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3P4W wiring
Voltage Load
R R
S S
T T
N - ' ' N
[0) J © J o J
& o o
) O] O]
RO —® RO
ch(3) ch(2) ch(1}

[0 When the Ul is selected as the PLL source
To measure voltage and current phase, the phase of the voltage of each
channel is shifted 120° . When the load is purely resistive, as shown above,
the phase difference of the voltage and current of each channel is 0.
Compared to 3P3W (3V3A) wiring, ch(2) and ch(3) are switched.

[0 With an inductive load such as a motor, the phase of the current lags the
voltage.
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3P4W wiring (Y-/\ conversion)

Voltage Load
R R
S
— T
| ’ — N
o J la J (D) J
& & &
® O O)
—® =& 4O
h (3 h@ h(D T :
Before Psum=P1+P2+P3 After Psum=P1+P3

Principle of conversion

The momentary waveforms for phase voltages (U1, U2, and U3) are
converted into momentary waveforms for line voltages (ul, u2, and u3)
using the following operation expressions (*'s" refers to sampling value).
uls=(U1s-U2s), u2s=(U3s-Uls), u3s=(U3s-U2s)

0 Following conversion, the two power meter method is applied.

0 Following conversion, the 9605 vector screen changes as follows. (Load:
resistance)

90° 90°

Y-/

180° 0 180° 0°
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INDEX 1

- A -
A/D convertor 10
AGC 37
AGC-F/AGC-R 40
Active power 20,53,102
Analysis accuracy 103
Analysis method 101
Analysis mode 8,13,18,38,50,61
Apparent power 5
Auto gain control ci 37
Average 10,47
-C -
CPF 36,41,79,108
Command reference 61
Control time 10,13,47,52
Crest factor 102,107
Cumulative probability e 36,56,108
Current rms value 103
-D -
DC component 8,19
Degaussing 9
Display blank 72,85
Display update rate 101,107
d-measurement 35

Index

-E -
Even order 26
Event registers 60
External clock (EXT.CLOCK) =emerrseee 7,57,70,102
External trigger 12,58
-F -
FDD (Floppy disk drive) 49
FFT 19
Flicker 2,35,52,79,107
Fundamental waveform 20
factory-fitted 101,107
-G -

GP-1B 59
Graph 21,66
-H -

Harmonic analysis 2,19,50,72,101
Harmonic current 2,20,103
Harmonic current phase angle - 102
Harmonic percentage 102
Harmonic phase angle 10,20,102

Harmonic phase difference between

voltage and current 11,103
Harmonic voltage phase angle == 20,103
Hold function 4753

Index



INDEX 2

Input frequency 7,102
Input over 72,85
Instantaneous flicker value "S(t)" - 36,45,108
Interface 59
Interval time 10,13,47-49,52
-K -
Key 3
-L -
Limit value 2
List 25,43,64,67,74,99
Long-term flicker valug "PIt" - 36,108
Low-pass filter 9,103
-M -
Measurement line 101,107
Measurement range 101,107
Measurement time 38,47,48,107
Measurement times 107
Monitor 45
-0 -
Odd order 26
-P -
PLL 7,18,20,31,38,57,70,83,101
Peak hold function 48
Personal computer 59
Phase difference —- ,19,20,27,28,48,103
Phase polarity discrimination filter = 5
PIt 13,35,36,52,108
Pst 13,36,43,48,52,80
printer 49

-R -
RMS/MEAN 5
RS-232C 59
Reactive power 5
Relative maximum vol 36
Relative steady-state voltage change "dc" -~ 35
Relative voltage change "A U/U"™ = 35,108
Remote control 59
Reset 38,48
Response 5,37
-S -
S(t) 36,45,108
Sampling rate 102
Screen configuration 3
Short-term flicker v 36,108
Specific command 96
Steady-state times 37,39
Synchronized frequency 7
-T -
THD-F 20,102
THD-R 20,102
Total harmonic 20,102
Total harmonic distortion 20,102
-V -

Vector 28,67,102
Voltage rms value 35,103,108
-W -

Warming-up 103,108
-7 -

Zero adjust 10,18,38
- Others -

Order 19
500-ms period analysis "d(t)500mg" - 36

Index
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