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Thank you for purchasing the YOKOGAWA PZ4000 Power Analyzer.

This User’'s Manual contains useful information about the precautions, functions, and
operating procedures of the instrument. To ensure correct use, please read this manual
thoroughly before operation.

Keep this manual in a safe place for quick reference in the event a question arises.

The following two manuals, including this one, are provided as manuals for the PZ4000.

Manual Name Manual No. Description

PZ4000 Power Analyzer IM 253710-01E This manual. Explains all functions and procedures

User’s Manual of the PZ4000 excluding the communication
functions.

PZ4000 Power Analyzer IM 253710-11E Explains the communication functions of the GP-I1B

Communication Interface and serial interfaces.

User’'s Manual

« The contents of this manual are subject to change without prior notice as a result of
continuing improvements to the instrument’s performance and functions. The figures
given in this manual may differ from the actual screen.

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

« Copying or reproducing all or any part of the contents of this manual without
YOKOGAWA's permission is strictly prohibited.

* MS-DOS is a registered trademark of Microsoft Corporation.

« PostScript is a registered trademark of Adobe Systems Incorporated.

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

e 1st edition: April 1999
< 2nd edition: April 2000

All Rights Reserved, Copyright © 1999 Yokogawa Electric Corporation
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Checking the Contents of the Package

Unpack the box and check the contents before operating the instrument. If some of the
contents are not correct or missing or if there is physical damage, contact the dealer
from which you purchased them.

PZ4000 Main Unit

Check that the model nhame and suffix code given on the name plate on the side panel

match those on the order.

MODEL

L

o

]Eﬂ( \%\J) SUFTIX

alll™—

MODEL and SUFFIX codes

mmw_l YOKOGAWA ¢
Made in Japan

Model Code Suffix Code

Specifications

253710

100 to 120/ 200 to 240 VAC
The input module is not included with the main unit. For
information on the input module, see page iii.

Power cord -D

UL/CSA Standard Power Cord (Part No. : A1006WD)
[Maximum rated voltage : 125 V, Maximum rated current : 7 A]
VDE Standard Power Cord (Part No. : A1009WD)

[Maximum rated voltage : 250 V, Maximum rated current : 10 A]
BS Standard Power Cord (Part No. : A1054WD)

[Maximum rated voltage : 250 V, Maximum rated current : 10 A]
SAA Standard Power Cord (Part No. : A1024WD)

[Maximum rated voltage : 240 V, Maximum rated current : 10 A]

Options

M1
/M3
/B5
IC7

Extend memory to 1 Mword/CH*
Extend memory to 4 Mword/CH*
Built-in printer

SCsli

*  Only one of the options, /M1 or /M3, can be selected.

Ex : For UL/CSA standard power cord, 4 Mword/CH memory extension, built-in printer, and
SCSI : 253710-D/M3/B5/C7

NO. (Instrument No.)

When contacting the dealer from which you purchased the instrument, please quote

the instrument No.
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Checking the Contents of the Package

Standard Accessories for the PZ4000

The following standard accessories are supplied with the instrument.

Part Name Part Number Qty Notes
1. Power cord See previous page 1 -
2. Spare power fuse A1354EF 1 250V, 6.3 A, time lag
(Attached to the fuse holder)
3. Printer roll paper  B9850NX 1 For the built-in printer
(Only provided with option /B5.)
4. Rubber feet A9088ZM 2 Two pieces in one set. Two sets provided.
5. Cover plate B9315DC 4 Attach cover plates on unused slots using
screws (see item 7).
6. Current input B9315DJ 1 -
protective cover
7. Screw Y9305LB 20 M3, length: 5 mm (for fixing cover plates
and current input protective covers in place)
8. ¢ User’'s Manual IM253710-01E 1 This manual
« Communication  IM253710-11E 1 -
Interface User's Manual
1. (one of the following power cords is supplied 2.

according to the instrument's suffix codes.)
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Checking the Contents of the Package

Input Module (Sold Separately)
Check that the model name given on the name plate on the input module matches that
on the order.

Power measurement module

Model Code Suffix Code Specifications

253751 Voltage 1000 V / current 5 A / current sensor 500 mV
253752 Voltage 1000 V / current 5 A & 20 A / current sensor 500 mV
Module specification -E1 Plug-in unit

* Install the power measurement modules in order, starting with the slot for element 1.

Sensor input module ™

Model Code Suffix Code Specifications

253771%2 Motor module, 2 channel input.
Allows signals to be input from revolution sensor or torque
meter.

Module specification -E1 Plug-in unit

*1 Install the sensor input module into the element 4 slot.
*2 This is applicable to products (PZ4000) with firmware version 2.01 or later.

Ex : For a power measurement module with Voltage 1000 V / current 5 A / current sensor 500
mV : 253751-E1

MODEL
SUFFIX
= 3 NO.

s e YOKOGAWA 4 Made in Japan
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Checking the Contents of the Package

Standard Accessories for the Input Module
The following standard accessories are supplied with the input module.

Part Name Part Number Qty Notes

External sensor cable B9284LK 1 Provided with the 253751 and 253752

S

Optional Accessories (Sold Separately)
The following optional accessories are available for purchase separately.

Part Name Part Number Q'ty Notes

1. Serial port adapter 366971 1 9 pin"-to-25 pin2 adapter
*1 EIA-574 Standard
*2 EIA-232 Standard (RS-232)

2. BNC-alligator clip 366926 1 42 V or less, length 1 m
measurement lead
3. BNC-BNC 366924 1 42 V or less, length 1 m
measurement lead 366925 1 42 V or less, length 2 m
4. Measurementlead 758917 1 Two leads in one set, used with the separately sold
adapter 758922 or 758929, length 0.75 m, ratings
1000 Vrms
5. Alligator clip 758922 1 Two pieces in one set, for the measurement lead
adapter set 758917. Rated voltage 300 V
6. Alligator clip 758929 1 Two pieces in one set, for the measurement lead
adapter set 758917. Rated voltage 1000 V
7. Fork terminal 758921 1 Two pieces in one set, for the measurement lead
adapter set 758917. Rated current 25 A
1. 2. 3.
4 5. 6 7

Spare Parts (Sold Separately)
The following spare parts are available.

Part Name Part Number Q'ty Notes
1. Printer roll paper B9850NX 5 One roll is one set, thermal-sensitive paper, total
length 30 m
2. Power fuse A1354EF 2 250V, 6.3 A, time lag
Note

We recommend you keep the packing box. The box is useful when you need to transport the
instrument.
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Safety Precautions

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

The following general safety precautions must be observed during all phases of
operation. If the instrument is used in a manner not specified in this manual, the
protection provided by the instrument may be impaired. YOKOGAWA Electric
Corporation assumes no liability for the customer’s failure to comply with these
requirements.

The following symbols are used on this instrument.

A

ppO—=1d ¢

“Handle with care.” To avoid injury, death of personnel or damage to the
instrument, the operator must refer to the explanation in the User’'s Manual or
Service Manual.

Alternating current

Both direct and alternating current

ON (power)

OFF (power)

In-position of a bistable push control

Out-position of a bistable push control

vi
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Safety Precautions

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

WARNING
Power Supply

Ensure that the source voltage matches the voltage of the power supply before
turning ON the power.

Power Cord and Plug
To prevent an electric shock or fire, be sure to use the power cord supplied by
YOKOGAWA. The main power plug must be plugged into an outlet with a
protective earth terminal. Do not invalidate protection by using an extension
cord without protective grounding.

Protective Grounding
Make sure to connect the protective grounding to prevent electric shock before
turning ON the power.

Necessity of Protective Grounding
Never cut off the internal or external protective earth wire or disconnect the
wiring of the protective earth terminal. Doing so poses a potential shock hazard.

Defect of Protective Grounding and Fuse
Do not operate the instrument when the protective earth or the fuse might be
defective. Also, make sure to check them before operation.

Fuse
To prevent fire, only use a fuse that has a rating (voltage, current, and type) that
is specified by the instrument. When replacing a fuse, turn OFF the power
switch and unplug the power cord. Never short the fuse holder.

Do Not Operate in Explosive Atmosphere
Do not operate the instrument in the presence of flammable liquids or vapors.
Operation of any electrical instrument in such an environment constitutes a
safety hazard.

Do Not Remove Covers
Some areas inside the instrument have high voltages. Do not remove the cover
if the power supply is connected. The cover should be removed by
YOKOGAWA's qualified personnel only.

External Connection
Connect the protective grounding before connecting to the item under
measurement or control unit.
. ___________________________________________________________________________________________________|
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How to Use this Manual

Structure of the Manual
This User's Manual consists of the following 16 chapters, an appendix, and an index.

Chapter 1 Functions
Describes the functions of the instrument. Operating procedures are not given in this chapter.
However, reading this chapter will help you understand the operating procedures given in the
chapters that follow.

Chapter2  Names and Uses of Parts
Describes the names and uses of each part of the instrument.

Chapter 3  Before Starting Measurements
Describes precautions for the use of the instrument, how to install the instrument, how to
install the input module, how to connect the power supply, how to wire measurement circuits,
how to turn ON/OFF the power switch, and other preparations before starting measurements.

Chapter 4 Common Operations
Describes common operations and functions of the instrument such as how to enter
numerical values and strings, initialize settings, start/stop the measurement acquisition,
perform zero-level compensation, and the NULL function.

Chapter 5  Setting the Measurement Mode and Range
Describes how to set the voltage/current input conditions or the handling of the input signal
such as the measurement mode (select normal/harmonics), the wiring system, the
measurement range, and filter.

Chapter 6  Setting the Time Axis
Describes how to set the input conditions for the time axis such as the observation time and
record length.

Chapter 7 Setting the Trigger
Describes how to set the trigger which determines the timing of the voltage/current signals
acquisition.

Chapter 8  Numerical Display
Describes how to display measurement function data (numerical data).

Chapter 9  Waveform Display
Describes how to display the waveforms of the voltage and current signals.

Chapter 10 Numerical Computations
Describes how to set numerical computations such as the delta computation, user definitions,
and averaging.

Chapter 11 Waveform Analysis
Describes how to set waveform computations such as FFTs and cursor measurements.

Chapter 12 Saving and Loading the Data
Describes how to save and load numerical and waveform data from the instrument.

Chapter 13 Outputting Screen Image Data
Describes how to output the screen image data.

Chapter 14 External Trigger Output and Other Operations
Describes how to set the external trigger output function, message language, and display color.

Chapter 15 Motor Evaluation Function (Applicable to Motor Modules)
Describes how to set the instrument in order to determine various motor characteristics by
inputting signals from revolution sensor and torque meter.

Chapter 16 Troubleshooting, Maintenance, and Inspection
Describes the possible causes of problems and their appropriate corrective measures.
Describes the messages that are displayed on the screen. Describes maintenance and
inspection issues such as how to perform self-tests and replace power fuses.

Chapter 17 Specifications
Describes the specifications of the main unit and of the input module in tables.

Appendix
Describes the relationship between the observation time, sampling rate, and record length,
how to determine the measurement function and delta computation, and the ASCII header file
format. Gives a list of initial settings.

Index
Alphabetic and Symbol index of contents.

viii
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How to Use this Manual

Conventions Used in this Manual
Unit
k .... Denotes 1000. Example : 15 kg, 100 kS/s
K.... Denotes 1024. Example : 720 KB (Storage capacity of floppy disks)

Displayed characters
Alphanumeric characters enclosed with [ ] refer to characters or setting values that are
displayed on the screen.
SHIFT+operation key means that the SHIFT key should be pressed so that the
indicator on the top left of the SHIFT key lights followed by the pressing of the
operation key. The menu written below the pressed operation key is displayed.

Symbols
The following symbols are used in this manual.

Affixed to the instrument. Indicates danger to personnel or
instrument and the operator must refer to the User's Manual. The
symbol is used in the User's Manual to indicate the reference.

\W/N=1NI[\[eR Describes precautions that should be observed to prevent injury or

death to the user.

CAUTION Describes precautions that should be observed to prevent minor or
moderate injury, or damage to the instrument.

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

Symbols used on pages describing operating procedures
On pages that describe the operating procedures in Chapter 3 through 16, the
following symbols are used to distinguish the procedures from their explanations.

Indicates the key related to the operation.

Follow the steps indicated with numbers. The procedures are
given with the premise that the user is carrying out the steps for the

first time. Depending on the operation, not all steps need to be
taken.

Explanation This section describes the setting parameters and the limitations
regarding the procedures. It does not give a detailed explanation of

the function. For details on the function, see chapter 1.
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Chapter 1 Functions

1.1 System Configuration and Block Diagram

System Configuration

Numerical data

Screen image data l—

Waveform data
Setup parameters

Printer
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T

Numerical data

. Waveform data
GP-IB interface, Setup parameters

Serial interface

SCSI (option)

PC it . .
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gétglrnal < i @/ Setup parameters
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Screen image data PZ4000 H Numerical data
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Power interface Centronics printer
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otor module
Voltage Current
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| Item under measurement |

Complies with EIA-574 Standard (EIA-232 (RS-232) Standard for 9 pin)
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1.1 System Configuration and Block Diagram

Block diagram

Power measurement module Model : 253751 / 253752

Voltage input circuit U data
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1.1 System Configuration and Block Diagram

PZ4000 main unit Model : 253710

Element A/Ddata >
Ul -
1 n = Acquisition DSP
_ 4P| srav
ZCD datg| Data Optional Memory
U1l > . 1 MW-4 MW/CH
n P Processing
Standard
Element A/Ddata
2 u2 _: = ACQ-memory 0 % 0
12 —
100 kW/CH 0 CPU
ZCD data] 00 <
u2 < *
12 »
Acquisition VRS Main memory
Control 4 MB
Logic
EXT TRG OUT@—| <] < TRG OUT —_ Dfspl'gy 6.4 Color
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EXTTRGIN @] » TRG IN
EXTCLKIN @— »EXT CLK DFi{slgll\ﬁy el
Printer
Element A/D data (OPtlon)
3 us =P Acquisition *
13—
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13 »| Processing
Standard GP B
Element A/Ddata
Ao _: | AcQmemory  |Hegp % > [Serial(Rs-232) |
14—
7CD datd| 100 kw/CH Centronlcs
U4 E
14

Signal Flow and Process
Power measurement module Model : 253751 / 253752

A voltage signal that is applied to the voltage input terminal (U, £) of the power
measurement module is normalized using the voltage divider of the input circuit and
an operational amplifier (OP AMP). It is then input to the A/D converter and the zero
crossing detector.
There are two ways in which current signals can be input to the 253751. One way
utilizes a current sensor input connector (Current Sensor) that inputs voltage signals
from an external current sensor. The other way utilizes a current input terminal (I, £
which is used to directly input the current signal. (There are three systems on the
253752, two current input terminals and one current sensor.) For current sensor
input, the input voltage is normalized using the voltage divider and OP amp. For the
direct input, the signal applied to the current input terminal is converted to voltage
using a current divider and then is normalized in the same manner as the current
sensor input. The normalized voltage is then input to an A/D converter and zero
crossing detector of the same type and configuration as those to which voltage
signals are sent.
The A/D converter samples the voltage/current input signals using the sampling clock
provided by the internal circuit of the 253710, converting the signals to digital data.
The sampling rate is fixed to 5 MS/s for the normal measurement mode, and integer
multiples of the PLL source” for the harmonic measurement mode (approx. 80 k to
160 kS/s). The sampling operation can also be carried out using a clock signal that is
applied to the external clock input connector.

* When measuring harmonics, the fundamental frequency must be determined in order to
analyze the higher orders. The PLL (phase locked loop) source is the signal that is used
to determine the fundamental frequency.
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1.1 System Configuration and Block Diagram

Motor module Model: 253771
The signal applied to the revolution sensor signal input connector (CH7) and the
torque meter signal input connector (CH8) of the motor module is normalized using
the voltage divider and the operational amplifier (OP AMP). The voltage is then input
to the A/D converter and the zero crossing detector.

* When the signal from the revolution sensor and torque meter is a DC voltage
(analog input)
The A/D converter samples the voltage/current input signals using the sampling
clock provided by the internal circuit of the 253710, converting the signals to digital
data. The sampling rate is fixed to 5 MS/s for the normal measurement mode, and
integer multiples of the PLL source for the harmonic measurement mode (approx.
80 k to 160 kS/s). The sampling operation can also be carried out using a clock
signal that is applied to the external clock input connector.

« When the signal from the revolution sensor is a pulse signal
A count value is output in place of digital data of the A/D converter. The counter
counts the signal that is output by the zero crossing detector from the rising edge to
the falling edge (one period) using the reference clock (internal clock) and updates
the count value.

PZ4000 main unit Model : 253710
The output from the A/D converter and the zero crossing detector of the module is
passed to the main unit of the 253751 via the photo isolator. Up to eight channels of
sampled data and zero crossing data are recorded into the acquisition memory (ACQ
memory) along with the external trigger and external clock conditions according to the
sampling rate that is automatically determined by the specified observation time (see
page 1-14).
The digital signal processor (DSP) determines the voltage, current, and active power
(also reactive power for harmonic measurement mode) from the sampled data in the
acquisition memory. The display ASIC processes the numerical and waveform data
so that they can be displayed.
In order to accurately determine the basic measurement items for currents (voltage,
current, active power (also reactive power for harmonic measurement mode)), the
sampled data must be averaged over a period in sync with the period of the input
signal. To do so, the DSP uses the zero crossing data and external clock and
external trigger conditions.
In addition, the DSP calculates additional items from the basic measurement items.
Among these additional items are the apparent power, the reactive power (for normal
measurement mode), the power factor, phase difference, impedance, and Z.
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1.2 Measurement Modes and Measurement/
Computation Periods

There are two measurement modes, normal measurement and harmonic measurement.

Normal Measurement Mode and Measurement Function (Types of Numerical Data)

«For procedures, see section 5.1.»

The data specified by the measurement function (numerical data) in the normal
measurement mode are measured or computed over the specified period of the sampled
data* as described later in “Measurement/Computation Period.”

*

For information on the sampled data, see section 1.3 “Acquiring Data (Voltage and Current
Signals).”

Measurement function (types of numerical data)

Measurement function on each power measurement module

The following 29 types of numerical data can be determined. For details related to
the determination of measurement function data, see “Appendix 2.”

U (voltage Urms, Umn, Udc, Uac), | (current Irms, Imn, Idc, lac), P (active power),
S (apparent power), Q (reactive power), A (power factor), @ (phase difference), fU/fl
(frequency of voltage/current), U+pk/U-pk (maximum/minimum values of voltage),
I+pk/1-pk(maximum/minimum values of current), CfU/Cfl(crest factor of voltage/
current), FfU/Ffl (form factor of voltage/current), Z (impedance of the load circuit),
Rs/Xs (resistance/reactance of the load circuit that has a resistor R, inductor L, and
capacitor C connected in series), Rp/Xp (resistance/reactance of the load circuit
that has a R, L, and C connected in parallel), Pc (Corrected Power)

Measurement function of the average or sum of multiple measurement

modules ( Zfunction)

The following 19 types of numerical data can be determined. For details related to
the determination of measurement function data, see “Appendix 2.”

UZ (voltage average UrmsZ, UmnZ, UdcZ, Uacs), IZ (current average IrmsZ, ImnZ,
IdcZ, lacY), PX (sum of active powers), SZ (sum of apparent powers), QX (sum of
reactive powers), AZ (power factor average), ¢ (phase difference average), Z>
(impedance average of the load circuit), RsZ/XsX (average of the resistance/
reactance of the load circuit that has a R, L, and C connected in series), RpZ/XpZ
(average of the resistance/reactance of the load circuit that has a R, L, and C
connected in parallel), PcX (sum of Corrected Powers)

Efficiency ( Zfunction)
n (Efficiency 1), 1/n (Efficiency 2). See “Efficiency” on the next page.

Measurement function of the motor module

The following seven types of numerical data can be determined. For details related
to the determination of measurement function data, see “Chapter 15.”

Speed (rotating speed), Torque, Sync (synchronous speed), Slip, Pm (motor output
or mechanical power), motor efficiency (nmA or nmB), total efficiency (nmA or
nmB).

Determining the voltage and current
There are four types of measurement functions for voltage (U) and current (I).

.

urms, Irms (true rms value)

These values are the true rms values of the voltage and current. The
instantaneous values over one period are squared and averaged. Then, the rms
value is determined. Let f(t) represent the input signal as a function of time and let
T be the period of the signal.

-
1 2
Urms or Irms = 4/ —| f(t)“ dt
Tl

IM 253710-01E
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1.2 Measurement Modes and Measurement/Computation Periods

e Umn, Imn (rectified mean value calibrated to the rms value)
This function rectifies one period of the voltage or current signal, determines the
average, and multiplies the result by a coefficient. The coefficient is the number
that when applied to a sinusoidal input signal, gives the true rms value. When the
input signal is a distorted or is a DC waveform, these values will differ from the true
rms values. Let f(t) represent the input signal as a function of time and let T be the
period of the signal.

Umn or Imn = L L |ft|dt
oAz T, ®

¢ Udc, Idc (simple average)
These are the average values over one period of the voltage and current signal.
This function is useful when determining the average value of a DC input signal or
a DC component that is superimposed on an AC input signal.

T
1
Udc or Idc = —‘ f(t) dt
Tlo

« Uac, lac (AC component)
These are the AC components of the voltage and current. They are the rms values
of the difference of the square of the true rms values of the input signal and the
square of the DC component.

Uac = 4/ Urms°—Udc-  Orlac= y Irms’ — Idc”

Element number
When an input module is installed in a slot that is located on the rear side of the main
unit, the slot combined with the input module is referred to as an element. The main
unit can contain up to four elements which are numbered from one to four. On power
measurement modules, one voltage and current pair can be input to each element.
The element number is appended to the symbols that were defined in the earlier
section, “Measurement function on each power measurement module” so that the
correspondence can be seen. For example, “Urms1” represents the true rms value of
the voltage of element 1.

Wiring method
The wiring method is the method by which the signals that are input to each element
are combined. Different selections are possible depending on the number of
elements that have power measurement modules installed. In some cases, only one
type of wiring method can be selected, while in other cases, two types of wiring
methods can be selected. When two types of wiring methods are selected, “A” or “B”
is appended to the symbols that were defined in the earlier section “Measurement
function of the average or sum of multiple measurement modules (Zfunction)” so that
the correspondence can be seen.
For example, “UrmsZA” represents the true rms value of the average of the voltage of
the power measurement modules that are combined using wiring method A.

Efficiency
The n (efficiency 1) is determined by (PZB)/(PXA), and 1/n (efficiency 2) is determined
by (PZA)/(PZB). n is the efficiency of wiring B with respect to wiring A. 1/n is the
efficiency of wiring A with respect to wiring B.
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1.2 Measurement Modes and Measurement/Computation Periods

Harmonic Measurement Mode and Measurement Function (Types of Numerical Data)

«For procedures, see section 5.1.»

The data specified by the measurement function (numerical data) in the harmonic
measurement mode are measured or computed over the specified period of the sampled
data* as described later in “Measurement/Computation Period.”

For information on the sampled data, see section 1.3 “Acquiring Data (Voltage and Current Signals).”

Harmonic measurement function (types of numerical data)

Harmonic measurement function on each power measurement module

The following 28 types of numerical data can be determined. For details related to
the determination of the measurement function, see Appendix 2.

Measurement Chars and numbers inside ()
Function
dec 1 k All (No ()
u() Yes Yes Yes Yes Yes : Numerical data exist
I( ) Yes Yes Yes Yes No : Numerical data do not
P() Yes Yes Yes Yes exist
Yes Yes Yes Yes

Always 0 Yes Yes Yes
AC) Yes Yes Yes Yes
o ) No Yes Yes No
QU( ) No No Yes No
ol( ) No No Yes No
Z() Yes Yes Yes No
Rs( ) Yes Yes Yes No
Xs( ) Yes Yes Yes No
Rp( ) Yes Yes Yes No
Xp() Yes Yes Yes No
Uhdf( ) Yes Yes Yes No
Ihdf( ) Yes Yes Yes No
Phdf( ) Yes Yes Yes No
Uthd No No No Yes
Ithd No No No Yes
Pthd No No No Yes
Uthf No No No Yes
Ithf No No No Yes
Utif No No No Yes
Itif No No No Yes
hvf No No No Yes
hcf No No No Yes
fu( ) No No No Yes
fl( ) No No No Yes

Measurement functions having parentheses have the following meanings

depending on the characters or numbers that are inside the parentheses

* dc: Indicates numerical data related to the DC component.

¢ 1:Indicates numerical data related to the fundamental signal.

* k: Indicates numerical data related to the 2nd to Nth order harmonics. N is the
upper limit of the harmonic order under analysis. The upper limit is determined
automatically (maximum is 500) by the frequency of the PLL source.

All : No parentheses are appended after the measurement function. Indicates

numerical data related to all waveforms including the fundamental and the harmonics.

Uhdf to hcf are measurement functions that indicate characteristics that are

specific to the harmonics. For details related to the determination of

measurement functions, see Appendix 2.

Displays the frequency of the signal, fU (voltage) or fl (current), that is selected

as the PLL source. The display of the signal that is not selected is shown as [---

----] (no data).

IM 253710-01E
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1.2 Measurement Modes and Measurement/Computation Periods

« Harmonic measurement function that indicates the phase difference ( o) of the
voltage and current between the power measurement modules

QU1-U2

The phase difference of the fundamental signal of the voltage of element 2,
U2(1), with respect to the fundamental signal of the voltage of element 1, U1(1).
QU1-U3

The phase difference of the fundamental signal of the voltage of element 3,
U3(1), with respect to the fundamental signal of the voltage of element 1, U1(1).
QU1-I11

The phase difference of the fundamental signal of the current of element 1,
11(1), with respect to the fundamental signal of the voltage of element 1, U1(1).
QU1-12

The phase difference of the fundamental signal of the current of element 2,
12(1), with respect to the fundamental signal of the voltage of element 1, U1(1).
QU1-13

The phase difference of the fundamental signal of the current of element 3,
13(1), with respect to the fundamental signal of the voltage of element 1, U1(1).

« Harmonic measurement function of the average or of the sum of the power
measurement modules ( Zfunction)
The following six types of numerical data can be determined. For details related to
the determination of the measurement function, see Appendix 2.

Chars and numbers inside ()
Measurement
Function dc 1 K All (No ()
Uz( ) Yes Yes Yes Yes Yes : Numerical data exist
12() Yes Yes Yes Yes
PX( ) Yes Yes Yes Yes
SZ( ) Yes Yes Yes Yes
Qx( ) Always 0 Yes Yes Yes
AZ() Yes Yes Yes Yes

Measurement functions having parentheses have the following meanings

depending on the characters or numbers that are inside the parentheses

» dc: Indicates numerical data related to the DC component.

e 1:Indicates numerical data related the fundamental signal.

* k:Indicates numerical data related to the 2nd to Nth order harmonics. N is
the upper limit of the harmonic order under analysis. The upper limit is
determined automatically (maximum is 500) by the frequency of the PLL
source.

All : No parenthesis is appended after the measurement function. This indicates

numerical data related to all waveforms including the fundamental and the

harmonics.

1-8

IM 253710-01E



1.2 Measurement Modes and Measurement/Computation Periods

* Measurement function of the motor module
The following seven types of numerical data can be determined. For details related
to the determination of measurement functions, see “Chapter 15” or “Appendix 2.”

Chars and numbers inside ()

Measurement

Function
dc 1 k All (No ()

Torque( ) Yes Yes Yes Yes Yes : Numerical data exist
Speed, Sync,
Slip, Pm,

Motor efficiency No No No Yes
(nmA or nmB),

Total efficiency
(nmA or nmB)

* The meaning of measurement functions with parentheses varies depending on
the characters or numbers that are inside the parentheses as follows:

» dc: Indicates numerical data of the DC component.

» |- Indicates numerical data of the fundamental wave.

« k: Indicates numerical data from 2nd to Nth order harmonics. N is the upper
limit of the harmonic order under analysis (see section 17.5). The upper limit
is determined automatically (maximum is 500) by the frequency of the PLL
source.

« All: No parentheses are appended after the measurement function. Indicates
numerical data related to all waveforms including the fundamental and
harmonics.

Element number

When an input module is installed in a slot that is located on the rear side of the main
unit, the slot combined with the input module is referred to as an element. The main
unit can contain up to four elements which are numbered from one to four. On power
measurement modules, one voltage and current pair can be input to each element.
The element number is appended to the symbols that were defined in the earlier
section, “Harmonic measurement function on each power measurement module” so
that the correspondence can be seen. For example, “U1(2)” represents the 2nd order
harmonic voltage of element 1.

Wiring method

The wiring method is the method by which the signals that are input to each element
are combined. Different selections are possible depending on the number of
elements that have power measurement modules installed. In some cases, only one
type of wiring method can be selected, while in other cases, two types of wiring
methods can be selected. When two types of wiring methods are selected, “A” or “B”
is appended to the symbols that were defined in the earlier section “Harmonic
measurement function of the average or the sum of the power measurement modules
(Zfunction)” so that the correspondence can be seen.

For example, “UZA(2)” represents the average value of the 2nd order harmonic
voltage of power measurement modules that are combined using wiring method A.

PLL source «For procedures, see section 5.1.»

When measuring harmonics, the fundamental period (period of the fundamental
signal) must be determined in order to analyze the higher orders. The PLL (phase
locked loop) source is the signal that is used to determine the fundamental period.
Specify a signal that has the same period as the signal being measured. Selecting a
signal with little distortion or fluctuation for the PLL source will result in a stable
harmonic measurement. An ideal signal would be a rectangular wave with an
amplitude that is greater than or equal to 50% of the measurement range (see section
1.3).

IM 253710-01E
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1.2 Measurement Modes and Measurement/Computation Periods

Measurement/Computation Period «For procedures, see section 10.1.»
During normal measurement mode

There are three methods of selecting the period. The measurement/computation

period is set using one of the methods and the numerical data are measured or

calculated using only sampled data™ within the period™.

*1 For information on the sampled data, see section 1.3 “Acquiring Data (Voltage and Current
Signals).”

*2 However, when the method of selecting the period is set to zero crossing, the numerical data
of the maximum values (Peak) of voltage and current are determined over the entire screen
(display record length). Thus, other measurement functions such as U+pk, U-pk, I+pk, I-pk,
CfU, Cfl, FfU, and Ffl that are determined from the maximum values of voltage and current
are also measured or computed over the entire screen.

e Zero crossing setting
The measurement/computation period is set to the period between the first point on
the screen where the reference input signal crosses the zero level (the center value
of the amplitude) on a rising slope* to the last point on the screen where the signal
crosses the zero level on a rising slope. When there is only one or there is no
rising slope on the screen, the measurement/computation period is set to the entire
width of the screen. When using the zero crossing setting, you can specify which
input signal to use to synchronize to the zero crossing point for each element. The
synchronizing signal can be selected as CH1 through CH8 or as the external clock.
*  Slope refers to the movement of the signal such as the movement from a low level to a

high level (rising) or the movement from a high level to a low level (falling).

J\ AWAWAWARAN A NVAN
V/ERNRIVAVAVRY VoV

< > I |

Measurement/computation Measurement/computation Measurement/computation
period period period (Entire screen)

e Cursor setting
The measurement/computation period is set to the period between the two vertical
cursors placed on the screen (t1 - t2). You can set the measurement/computation
period while viewing the displayed waveform and moving the cursor.

Cursor 1 Cu/rsor 2

/

tle——{2
Measurement/computation
period
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1.2 Measurement Modes and Measurement/Computation Periods

« External trigger setting
The measurement/computation period is set to the first period of time in which the
signal applied to the external trigger input connector is in the specified Hi or Lo

suonoun4 H

condition.
External trigger
condition —|_ _,_|—,_|_
<>
Measurement/ Measurement/ This section is not
computation computation considered for
period period measurement or

computation

During the harmonic measurement mode
Cursor setting is the only method available to select the period. The numerical data
are measured or computed from the sampled data in the specified period.
The period is 8192 sampled points between the vertical cursors placed on the screen.
You can set the measurement/computation period while viewing the displayed
waveform and moving the cursor.

Wiring Method «For procedures, see section 5.2.»
The wiring method is the method by which the signals that are input to each element are
combined. Different selections are possible depending on the number of elements that
have power measurement modules installed. In some cases, only one type of wiring
method can be selected, while in other cases, two types of wiring methods can be
selected. The following five wiring methods are available.
1P2W (single-phase two-wire), 1P3W (single-phase three-wire), 3P3W (three-phase
three-wire), 3V3A (three-voltage, three-current), 3P4W (three-phase four-wire)

When determining the Zfunctions such as voltage, current, active power, apparent
power, reactive power, power factor, and phase difference, how the elements and
numerical data are combined varies depending on the wiring method. For details
pertaining to the relationship between the wiring method and Xfunctions, see Appendix 2.

Number of Displayed Digits «For procedures, see section 8.1.»
The maximum number of displayed digits (highest display resolution) for the various
items such as voltage, current, active power, apparent power, reactive power, and power
factor can be set to five or six digits. However, the actual number of displayed digits may
sometimes be smaller than the specified number depending on the combinations of the
voltage and current ranges or the carry-over operation. For details, see chapter 16.

IM 253710-01E 1-11



1.3 Acquiring Data (Voltage and Current Signals)

Sampled Data

Input module

The instrument samples the voltage and current signals at a given sampling rate” and
stores the sampled data in the acquisition memory. The sampled data are processed
and converted to the numerical data of measurement functions and into data used to
display the waveform on the screen. In addition, the sampled data can be saved on a
recording medium as waveform data. The saved waveform data can also be loaded
from the recording medium and displayed on the screen or used to calculate specific

numerical data.

* The sampling rate indicates the number of data points that are acquired into the acquisition
memory in one second. For example, a sampling rate of 10 kS/s indicates that 10,000 points
of data are acquired in one second. The sampling rate of the instrument is automatically
determined depending on the observation time and the record length (explained later). For
the relationship between the observation time, sampling rate, and record length, see

Appendix 1.

The input module is equipped with terminals for inputting voltage and current signals. It
is installed into the slot located on the rear side of the main unit (model : 253710). For

the different types, see “Input module” on page iv.

Element and Channel

Element

When an input module is installed in a slot that is located on the rear side of the main
unit, the slot combined with the input module is referred to as an element. The main
unit can contain up to four elements which are numbered from one to four. On power
measurement modules, one voltage and current pair can be input to each element.

Channel

The voltage and current input terminals of each element are assigned channel

numbers as follows.

Element Number  Voltage Current
CH1 CH2
2 CH3 CH4
3 CH5 CH®6
4 CH7 CHS8

* When the motor module is installed, the output voltage from the sensors is assigned to CH7
and CH8. However, motor modules can be used on only products (PZ4000) with firmware

version 2.01 or later.

1-12
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1.3 Acquiring Data (Voltage and Current Signals)

Measurement Range of Voltage, Current, and Power

«For procedures, see section 5.3.»

When directly inputting voltage or current signals to the input module, there are two
types of measurement ranges : fixed range and auto range. When displaying the
waveform, the measurement range corresponds to the vertical display range. For
waveform display, see section 1.6 “Waveform Display.”

Fixed range
Select the range from a list of choices. The selected range does not change even if
the amplitude of the input signal changes. For the voltage of the power measurement
module, the maximum and minimum selectable voltages are “2000 Vpk” and “30 Vpk,”
respectively.

Auto range
The measurement range changes automatically depending on the amplitude of the
input signal. The different ranges are the same as those available for the fixed range.
Note that when the measurement function of the power measurement module is set
so that the numerical data are not measured or computed (when the Measure Mode is
OFF), you can select auto range. However, the range does not change in this case.

Power range
The measurement range (power range) of active power, apparent power, and reactive
power of the power measurement module are determined by the wiring method,
voltage range, and current range as follows. For the actual numerical values of the
power range, see section 5.3 “Setting the Measurement Range during Direct Input.”

Wiring Method Power Range

1P2W (single-phase two-wire) voltage range x current range

1P3W (single-phase three-wire) voltage range x current range x 2

3P3W (three-phase three-wire) (when the voltage and current ranges on the

3V3A (three-voltage, three-current)  corresponding elements are set to the same range)

3P4W (three-phase four-wire) voltage range x current range x 3
(when the voltage and current ranges on the
corresponding elements are set to the same range)

Scaling «For procedures, see section 5.5.»

When inputting current signals to the power measurement module via an external current
sensor or inputting voltage or current signals via the external PT (potential transformer)
or CT (current transformer), the transformation ratio and coefficient can be specified.

When inputting current signals via an external current sensor
The output of current sensors, such as shunts and clamps, can be input to the current
sensor connector of the power measurement module and be measured. Set how
many mV the current sensor outputs when 1 A of current flows (transformation ratio).
Then, the input signal can be made to correspond to the numerical data or display
data that are obtained when the current is directly applied to the input terminals.

Measurement Function Transformation Data before Conversion Conversion
Ratio Result
Current | E Is (current sensor output) Is/lE
Active power P E Ps Ps/E
Apparent power S E Ss Ss/E
Reactive power Q E Qs Qs/E
Max./Min. current value Ipk  E Ipks (current sensor output)  Ipks/E

IM 253710-01E
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1.3 Acquiring Data (Voltage and Current Signals)

When inputting voltage or current signals via an external PT or CT
The output from the secondary side of the potential transformer can be connected to
the same voltage input terminal used for direct input and the output of the secondary
side of the current transformer can be connected to the same current input terminal
used for direct input. Set the PT ratio, CT ratio, and power coefficient (coefficient
multiplied by power determined from the voltage and current). Then, the input signal
can be made to correspond to the numerical data or display data that are obtained
when the current is directly applied to the input terminals.

Measurement Function Transformation Ratio Conversion Result

Voltage U U (secondary output of PT) Uz xP P : PT ratio
Current | I (secondary output of CT) Il xC C : CT ratio
Active power P P2 P> xP xCxSF SF: power
Apparent power S Sz S2xP xCxSF coefficient
Reactive power Q Q2 Q2x P xC xSF

Max./Min. current value Ipk  Ipkz (secondary output of C)  Ipk2 x C

Input Filter (Line Filter and Zero Crossing Filter) «For procedures, see section 5.6.»

There are two types of filters. This instrument makes measurements by synchronizing to
the input signal. Therefore, the frequency of the input signal must be measured
accurately. These filters are used for this purpose.

Line filter
This filter is inserted into the measurement circuit. It removes the noise from the
inverter and from distorted waveforms. The cutoff frequency can be selected.

Zero crossing filter
This filter is inserted only into the frequency measurement circuit. Zero crossing
refers to the point at which the input signal crosses the center level of the amplitude.
This filter is used to accurately detect the zero cross point. The cut-off frequency can
be selected. This instrument can detect the zero crossing point with a hysteresis of
approximately 3.5% of the measurement range. The zero crossing detection is used
to determine the measurement/computation period, measure frequency, determine
the period of a PLL source, and is used as a trigger condition for the HF auto mode
and HF normal mode (explained later).

1-14
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1.3 Acquiring Data (Voltage and Current Signals)

Observation Time «For procedures, see section 6.1.»

The observation time represents the time span of one screen.

During normal measurement mode

The selectable range is from 10 ps to 1 ks*. The sampling rate changes depending
on the observation time. The sampling rate is used to acquire the data to the
acquisition memory.

For information on the waveform display, see section 1.6 “Waveform Display.”

* 1 ks denotes 1000 s (16 minutes 40 seconds).

During the harmonic measurement mode

The observation time for the harmonic measurement mode is automatically
determined from the sampling rate that is determined from the fundamental frequency
of the PLL source (see page 1-9) and the record length (see next section). For the
relationship between observation time, sampling rate, and record length, see
Appendix 1.

For the harmonic measurement mode, the sampling rate depends on an external
signal referred to as the PLL source (signal under measurement or external clock
signal) and therefore, the observation time cannot be set uniformly as in the normal
measurement mode. In the harmonic measurement mode, the time it takes to store
the record length of sampled data in the acquisition memory is the time displayed on
one screen.

Record length «For procedures, see section 6.2.»

During the normal measurement mode

On this instrument, the record length refers to the data capacity of the acquisition
memory per channel. It can be selected as 100 k-, 1 M- (option), or 4 M-(option)
words.

The sampled data in the acquisition memory are P-P compressed (see page 1-27)
and displayed. The number of data points displayed on the screen is referred to as
the display record length. The size of the display record length varies depending on
the observation time setting and the maximum size is equal to the record length.
When the observation time is long, the record length and display record length are the
same, but when the observation time is short, the display record length becomes
shorter than the record length.

During the harmonic measurement mode

The record length can be selected as 100 k-, 1 M- (option), or 4 M-(option) words. For
the harmonic measurement mode, the display record length and record length are
always equal.

IM 253710-01E

1-15

suonoun4 H



1.3 Acquiring Data (Voltage and Current Signals)

Dividing the record length «For procedures, see section 6.2.»

The acquisition memory can be divided in half so that it appears as though there are two
memories. The data can be acquired to each memory separately.

When there is only one acquisition memory (the acquisition memory is not divided) and
the data acquisition is aborted, the sampled data are discarded. The numerical data are
not measured, computed, or displayed and the waveform is also not displayed. If the
operation is stopped normally, the acquisition stops after acquiring the display record
length of sampled data. In this case, the numerical data can be measured, computed,
and displayed and the waveform can also be displayed.

If the acquisition memory is divided into two memories and the data are acquired
alternately to those two memories, then even when the data acquisition to one memory
is aborted, the previously sampled data remain in the other memory. Therefore, the
numerical data can be measured, computed, and displayed and the waveform can be
displayed based on those data. The operation is the same when the acquisition is
stopped normally. The acquisition is aborted, and the numerical data and waveform are
displayed based on the previous sampled data. This function of dividing the record
length can be used when you wish to analyze a waveform while viewing a waveform that
is being continuously acquired.

e When the memory is not divided

Data are Data are not
displayed displayed
Display record length > Display record length
(One memory) (One memory)

Data acquisition aborted

* When the memory is divided

Data are Previously

sampled data

displayed are displayed

Display record | Display record | ===3[Display record | Display record
length length length length

(Two memories) (Two memories)
Data acquisition aborted

Time Base «For procedures, see section 6.3.»

With the default setting of the instrument, the data sampling timing is controlled by the
clock signal that is generated by the internal time base circuit. This setting can be
changed so that the timing is controlled by an external clock signal. This feature is
useful when measuring signals that have changing periods or when measuring a signal
by synchronizing to the clock signal of the device being measured.

In addition, for harmonic measurements, accurate measurements can be made by
synchronizing to an external clock signal that has a period that is an integer multiple of
the fundamental frequency (frequency of the fundamental signal).
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1.3 Acquiring Data (Voltage and Current Signals)

Zero Level Compensation «For procedures, see section 4.4.»
Zero level compensation refers to the operation of adjusting the level to zero using an
internal circuit of the instrument. Zero level compensation must be performed in order to
meet the specifications of the instrument (see chapter 17). When the measurement
mode, measurement range, and input filter are changed, zero level compensation is
performed automatically. However, if these parameters are not changed over a long
period of time, the zero level may change due to changes in the environment
surrounding the instrument. In such cases, the zero level can be forcibly compensated.

suonoun4 H

NULL Function «For procedures, see section 4.5.»
The Udc and Idc (numerical data of the simple average of the voltage and current in the
normal measurement mode) as well as Speed and Torque (when using the motor
module and the input signal from the sensor is a DC voltage) that have been measured
when the NULL function is turned ON are set as NULL values. The null values are
subtracted from the voltage and current data. Therefore, all measurement functions are
influenced by the NULL value. When setting the NULL value, we recommend that the
voltage and current measurement ranges be set as small as possible. The
measurement resolution is higher when the measurement range is small which results in
a more accurate measurement of the NULL value.
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1.4 Trigger

The trigger is used to display the sampled data stored in the acquisition memory as
waveforms on the screen. The trigger is activated when the specified trigger condition is
met.

Trigger Source «For procedures, see section 7.2.»
Trigger source refers to the signal that is used in checking the trigger condition.

Trigger Slope «For procedures, see section 7.3.»
Slope refers to the movement of the signal such as the movement from a low level to a
high level (rising) or the movement from a high level to a low level (falling). When the
slope is used as one of the trigger conditions, it is called a trigger slope.

Trigger Level «For procedures, see section 7.3.»
Trigger level refers to the level that is used to judge the passing level of the trigger slope
or the condition of the trigger source.

Trigger Type «For procedures, see section 7.3, 7.4.»
There are two types of triggers, edge trigger and window trigger.

Edge trigger
A trigger occurs when the trigger source rises above or falls below a preset trigger
level. The trigger source can be selected as the input signals of CH1 through CH8 or
as the external trigger input signal.

Trigger Level

Trigger Source

I
I
i
A trigger occurs at this point if rising edge (£) is selected.

Window trigger
A certain window width is set and a trigger occurs when the trigger source level enters
this window (IN) or exits from this window (OUT).

IN ouT . ) .
m/Trigger is activated Trigger is activated
\ - Yol
Window Window

T / width T width

Y

Center level Center level

l Trigger is i
L activated 1
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1.4 Trigger

Trigger Mode «For procedures, see section 7.1.»
The trigger mode is used to set the conditions for updating the display. There are two
main modes, OFF mode and ON mode.

OFF mode

In this mode, the display record length of data is acquired to the memory from the
point at which the acquisition is started regardless of the trigger conditions. The
resultant data are displayed. This mode has the advantage of not requiring one to set
trigger conditions. However, a stable waveform display cannot be maintained.

JLStart acquisition
Acquisition \/\/\/\/\/\
memory

<—Display record length—>

+ Displayed on the screen

ON mode

Note

There are five types of ON modes. When the condition for the specific mode is
satisfied, the trigger occurs and the waveform display is updated.

As an example, we will consider the case when the trigger position (described in the
next section) and the trigger point are matched, and the trigger position is located on
the left end of the screen.

In this case, when a trigger occurs after the data acquisition is started, an amount of
data equal to the display record length is displayed starting from the trigger point.

The following figure indicates the schematic of acquiring sampled data when a trigger occurs
and displaying the waveform on the screen.

When the display record length is longer than the  When the display record length is shorter than the
remaining record length after the trigger point remaining record length after the trigger point
«  Remaining__ ) Remaining >
Start . record length Start ! record length
acquisitionlL Trigger point acquisition|  Trigger point
(D)
_ ' /) N '
Acquisition :/\/\/ Acquisition /\/\/
memory i memory
E(_Display record_‘ :.<_Display record »
length length
—®
Continued \/
data
Trigger position + Displayed on the Trigger position Displayed on the
(Trigger point) screen (Trigger point) screen

T O ® |
AWAWA JANVA

VAAVARY. VARV
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1.4 Trigger

Auto mode

If a trigger occurs within a specified amount of time (about 100 ms, referred to as
the timeout period), the waveform display is updated. If the trigger does not occur
within the timeout period, the waveform display is automatically updated.

Auto-level mode

If a trigger occurs within the timeout period, the waveform is displayed in the same
way as in the auto mode. If a trigger does not occur within the timeout period, the
center value of the amplitude of the trigger source is detected, the trigger level is
automatically changed to the center value, and the trigger is generated to update
the displayed waveform.

A
1/2 of the amplitude

L <—Trigger level Amplitude
1/2 of the amplitude
A,

Normal mode
The waveform display is updated only when the trigger occurs. If a trigger does not
occur, the display is not updated.

HF auto mode

The output of the zero crossing detector of the trigger source is used to detect the
trigger condition. When the zero crossing filter is set, the trigger becomes less
susceptive to harmonic noise and unexpected triggers are prevented from
occurring. Because the trigger occurs when the input signal crosses the center
level of the amplitude of the trigger source (a hysteresis of approx. 3.5% of the
measurement range exists) and the display is updated, the trigger level setting is
void.

HF normal mode
The method in which the trigger is activated is the same as in the HF auto mode.
The behavior with respect to the timeout period is the same as in the normal mode.
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1.4 Trigger

Trigger Position

«For procedures, see section 7.5.»

The trigger position is used to set which section of the sampled data in the acquisition
memory to display on the screen. When the trigger delay (described in the next section)
is set to 0 s, the trigger point and trigger position match. In this case, if you wish to
display the sampled data before the trigger point, you would move the trigger position
from the left end of the screen to the right and then perform data acquisition. For
example, if the trigger position is moved to the horizontal center of the screen (50%),
then the area to the left of the trigger position will be displaying data that existed before
the trigger point. The section before the trigger position is called the pre-trigger section
and the section after the trigger position is called the post-trigger section. If the
observation time (described earlier) is changed, the display range changes around the
trigger position.

Trigger point
Pre-trigger=- Post-trigger

Acquisition
memory I

<Displayed record *'
length

* Displayed on the screen

Trigger position
(Trigger point)
A

N VA

Pre-trigger / Post-trigger
/ \ \ /

Trigger Delay «For procedures, see section 7.6.»

The trigger position matches the trigger point when the trigger delay is setto 0 s. This
function allows you to display the waveform that is acquired the specified amount of time
after the trigger point (delay time).

When the trigger delay is setto 0 s When atrigger delay is set

Trigger position Trigger position

T

Trigger point

Delay time

1

:
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1.5 Numerical Display

The numerical data can be displayed. The display format varies depending on whether
the measurement mode is set to normal measurement or harmonic measurement. In
addition, the screen can be divided into top and bottom halves so that the numerical data
and waveform can be displayed at the same time. (Waveform display is explained later.)

Numerical display during the normal measurement mode
«For procedures, see section 8.2, 8.3.»
Selecting the number of displayed items
You can select the number of displayed items in the range from eight to all. When the
numerical data and waveform are displayed at the same time, only half of the selected
number of items is displayed. All items cannot fit on one screen. Thus, a scroll
function is provided so that all data can be viewed.

e Example in which eight items are displayed

Urms1l 51290V
Umn1 45265V
Ude1 1.1130 V
Uacl 5.0068 V
Irms1 49235 A
Imnl 49231 A
Idel -0.0434 A
Tacl 49233 A

eleq

uollounj juswsinses|y

« Example in which all items are displayed

Element and wiring method
_—>

Elementl ElementZ Element3 Elementd A

g urms[v 1 5.12%9 5.1124 5.1293 5.1460 5.1290
o) umn [U 1 4.5265 4.5112 4.5263 4.5548 4.5265
@ Udc [V 1 1.1130 1.1057 1.1146 1.1801 1.1136
" Uac [V 1 5.0068 4.9914 5.0069 5.0088 5.0068
c IrmslA 1 4.9235 4.9043 4.9430 49.369 4.9235
- Imn [A 1 4.9231 4.9039 4.942? 49.363 4.9231
D Idc [A 1 -0.0434 —0.8394 —0.0446 -0.527 —0.6434
3 Iac [A 1 4.9233 4.9041 4.9428 49.366 4.9233
o W 1 -0.05 -0.048 -0.958  -0.0003% -0.956
S 3 [ua 1 25.253 25.073 25.3%4 0.25405k 25.253
— 0 [var 1 25.253 25.073 25.354 0.25405k  -25.253 W)
- A 1-6.60220 -0.60193 -0.66227 -0.66155 -0.06220 o}
o L] [ 1-96.126 -96.111 -96.130 96 .689 -90.126 —
> fu [Hz 1 56.00 50.00 50.00 56.01 QD
Q fI [HZ 1 1.000k 1.000k 1.000k 1.900k -
= Us+pk[V 1 9.8460 9.7992 9.8399 9.9583
=} U-pk[V 1 -7.7564 -2.7789 -2.7748 -2.6748
=] Ispkla 1 7.0828 7.062Z 7.1137 70.618

I-pkiA 1-7.1689 —7.1589 —2.2174 -21.533

CfU [ 1 1.919 1.917 1.918 1.935 -

CfI [ 1 1.45% 1.460 1.460 1.449 -

FfU [ 1 1.259 1.259 1.259 1.255 - —=

FfI [ 1 1111 1.111 1.111 1111 - —=

Z [2 11.64173 1.84244 1.83770 104.235m  1.04173 1.04244

Rs [@ 1-2.29685n -Z.61449m -2.35409m —0.600 -2.29685m -Z.01449m

\
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1.5 Numerical Display

Changing the displayed items
By selecting the display item, the numerical data value that is displayed at the position
can be changed.

Urmsl 5.6517 U Urmsl 5.6517 U
Umni 5.6516 V changing the measurement Umni 5.8516 U
Udci1 —B.8315 U function of the third item Umnil L.0516 U
Uacl 5.6516 V Uacl 5.6516 V
Irmsl  5.8538 A Irmsl  5.8538 A
Inni 5.6551 A Inni 5.6551 A
) Urmsl 5.6517 U

loment of the third e~ UMM 5.0516

UdcZz -8.6387 U

Uacl 5.6516 V

Irmsl  5.8538 A

Imnl 5.6551 A

Numerical display during the harmonic measurement mode
«For procedures, see section 8.4, 8.5.»
Selecting the number of displayed items
You can select either eight or 16 for the number of displayed items. When the
numerical data and waveform are displayed at the same time, only half of the selected
number of items are displayed. All items cannot fit on one screen. Thus, a scroll
function is provided so that all data can be viewed.

« Example in which eight items are displayed

U1 5.0545V
11 4.7348 A
< o
2Pl 0.067W | &
n
= |81 0.082 VA
2 V01 0.047 var
=
S UKD 4.0427V
S 11D 0.0172 A
S P 0.069 W

« Example in which 16 items are displayed

“e5.0545V % 0070VA
" 47348 A % 0.007 var
B 0.067TW % 099532
S 0.082VA 4, 54237
® o 0.047var 9 01347
W 4.0427V o 99.075°
@ 00172 A % -0.000mHz
oW 0.069W fh 0.000mHz

ereq

uonounyj juswsalinsesiy

IM 253710-01E 1-23

suonoun4 H



1.5 Numerical Display

Changing the displayed items
By selecting the display item, the numerical data value that is displayed at the position
can be changed.

Ui 0.0094 vV U1 0.0094 V
11D 0.0002 A  Changing the measurement 11(1) 0.0002 A
function of the third item .
P 1(D) -0.000 W > 1D 130.853
S1CD 0.000 VA S1(D 0.000 VA
U1 0.0094 VvV
Changing the 11D 0.0002 A
element of the third item P21 0.001kW
S1(D 0.000 VA
l Changing the harmonic
order
Ui 0.0094 vV
11D 0.0002 A
P23G6) 0.000kW
S1(D 0.000 VA

List display
For each measurement function, the numerical data of the fundamental and all
harmonics can be displayed in two columns. When the numerical data and waveform
are displayed at the same time, approximately half of the data is displayed.

e Single list
The data of one measurement function are displayed by separating the even and
odd harmonics in each column. You can select the following measurement
functions: U, I, P, S, Q, A, @, @U, @, Z, Rs, Xs, Rp, Xp, and Torque*.
* This is applicable to products (PZ4000) with firmware version 2.01 or later when the
motor module is installed in the element number 4 slot.

PLL CHi(W1) 5.0545 ———-——— dc  1.0429 26.633
Fre! 46 Hz

1  4.0427 79.98Z 2 3.0339 60.623
3 0.0144 9.285 4  0.0068 9.135
u1 5.0545 U S 0.6059 9.117 6 0.0048 9.096
8t 4.7348 A 7  0.0037 0.672 8 0.0041 0.080
P1 0.0R7 W 9 0.00Z1 0.641 10 0.00Z1 0.043

31 0. 11 6.6022 0.644 12 0.0022 0.643
T 13 0.0022 6.643 14 0.0016 6.63Z
Q 15 0.0018 9.635 16 0.0014 9.629
= 17 0.06609 9.618 18 0.0013 0.026
3 19  0.06015 0.636 20 0.001Z 0.623
(@] Z1  0.0007 0.613 22 0.001Z2 0.0623
Pthd 3. S 23 0.0012 0.023 24 0.0007 0.014
8' 25 0.0004 6.608 26 0.0011 0.62Z
27  0.0008 0.6016 28 0.0014 0.628
o 29  0.0008 0.616 30 0.0007 9.014
a 31 0.0009 0.618 32 0.0010 0.621
) 33 0.0008 0.6016 34 0.0006 0.611
=

Utif 1.
Itif  4999.

35 0.0010 6.6019 36 0.0010 0.620
N 37 0.0010 0.620 38 0.0007 0.014
uz 5.8383 U 39 0.0005 0.6010 40  0.0007 0.014
12 0.0011 A 41 0.0002 0.004 42 0.0004 0.007
Pz -0.000 W 43 0.0006 0.611 44 0.0005 0.010
32 0.006 Ua 45  0.0004 0.609 46 0.0007 0.014

sreuBis oluow.ey |[e ayl 01 pale|al ereq

Numerical data of Harmonic distortion factor

each harmonic (When the selected measurement function
is U, I, or P, Uhdf, Ihdf, or Phdf is displayed,
respectively.)
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1.5 Numerical Display

e Dual list
The data of two measurement functions are displayed in its own column. You can
select the following measurement functions: U, I, P, S, Q, A, ¢, U, @l, Z, Rs, Xs,
Rp, Xp, and Torque”.
* This is applicable to products (PZ4000) with firmware version 2.01 or later when the
motor module is installed in the element number 4 slot.

suonoun4

o
QD
2
QD
- PLL  CHi(UL) 5.0545 4.7348
(l Freq 49 Hz dc  1.6429 20.633 dc -0.0530 -1.120
Q 1 4.0427 79.982 1 6.0172 0.363
6 U1 5.0545 U 2 3.8339 60.623 2 6.8187 0.39%
o 11 4.7348 A 3 0.0144 0.285 3 6.6182 0.384

P1 0.067 W 4 0.0068 0.135 4 0.0180 0.381
8 s1 0.¢ 9  0.0059 0.117 S 0.0191 0.404

o 0.¢ T 6 0.0048 0.096 6 0.0201 0.425
3 Al 0.81€ Q) 7 0.0037 0.072 7 0.9192 0.405
) 1 -35.2 3 a8 0.6041 0.680 8 0.6223 0.472

Uthd 75.¢ 3 9 0.8021 0.641 9 6.6231 0.489
Q_’ Ithd 7524.€ O ) 0.9021 0.043 10 0.0226 0.477
—_ Pthd 3¢ 5 11 0.0022 0.044 11 ©.0282 0.59
> Uthf Err = 1z 0.0022 0.043 12 ©.6289 0.611
Q Ithf Erx o 13 0.9022 0.043 13 ©.0294 0.621
= utif 1< O 14 0.6016 0.632 14 6.6399 0.844
3 Itif 4999.¢ = s 0.6018 0.635 15 0.6432 0.913
o huf 0.4 QU 6 0.0014 0.029 16 0.0470 0.992
=1 hct 0.z 2 7 0.0009 0.018 17 ©.0750 1.585
= 18 0.0013 0.026 18 ©.1027 2.168
o vz 5.0383 V 19 6.0015 0.030 19 ©.1741 3.678
2] 12 6.0011 A 20 0.6012 0.623 20 4.7228 99.746
LE. ) 4 —0.0060 W 21 0.6007 0.613 21 0.1928 4.672
S 52 0.000 UA 22 0.0012 0.023 22 0.8755 1.594
D
7))

Numerical data of Harmonic distortion factor
each harmonic (When the selected measurement function
is U, |, or P, Uhdf, Ihdf, or Phdf is displayed,
respectively.)
e X List

Displays the measurement function data (such as U, |, P, S, Q, A, and @) of each
element and wiring methods A and B for the selected harmonic orders.

Element and wiring method
—_—

Element1 Elementz Element3 Element4 ) B
v 1 4.0523 4.0364 4.6490 4.0520 4.0523 4.0364
(] 1 0.00074 0.005n 0.004n 0.0042 0.00074 0.0065n
[} 1 -6.001 0.00002Z 0.0000Z  -0.00002k -0.001 0.00002
wa 1 0.003 0.00002 0.00002 0.00002k 0.003 0.00002
[var 1 -0.003 0.00600 0.00600  -0.00061k -0.903 0.00000
[ 1-6.33571 0.9989%6 0.99964 -0.90485 -0.33571 0.998%
r 1-169.616 2.620 2.509 -154.8603 -————— e

uoloun) juswsalinseay
VO LT -~

Page scroll of the list
The data of all harmonics cannot fit on one screen. Thus, a scroll function is provided
so that all data can be viewed.

Resetting the Numerical Display «For procedures, see section 8.2, 8.4.»
When displaying numerical data in the normal measurement or harmonic measurement
mode, the order in which the measurement functions are displayed can be reset to a
default. One default set is provided for each measurement mode.
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1.6 Waveform Display

Vertical (Amplitude) Axis and Horizontal (Time) Axis

Note

Vertical (amplitude) axis

The vertical display range is set to the specified measurement range. For example, if
the voltage measurement range is set to “300 Vpk,” then the display range is set so
that the top of the screen is 300 Vpk and the bottom is —300 Vpk with the zero input
line at the center.

When the measurement range is When the same signal is measured
set to “300 Vpk” with the measurement range set to
“600 Vpk”
300 Vpk 600 Vpk
/ /
\\ \\
Zero input lines \ \ £ N N
/ /
—300 Vpk I —600 Vpk I
1 grid (1 div) 1 grid (1 div)
=75V =150V

Display resolution of the vertical axis

Setting a measurement range that is close the maximum amplitude of the signal results in a
more accurate waveform display. The instrument uses a 12-bit A/D converter, which results
in the quantization of the sampled data using 4096 discrete levels. However, the waveform is
displayed using 512 levels per grid. On the other hand, when using cursors (explained later)
to measure the data from the waveform, the data are converted to a resolution of up to 16
bits.

Horizontal (time) axis

The instrument displays the sampled data of the voltage or current within the
observation time. The horizontal axis corresponds to the time axis of the observation
time. The sampled data on the screen become more recent as you move from the left
to the right on the horizontal axis. The grid on the screen divides the observation time
into 10 equal sections. For example, if the observation time is set to 100 ms, then
one grid (1 div) corresponds to 10 ms.

1 grid (1 div) =10 ms 1 grid (1 div) =20 ms

|<—>|

ACIAL AL A A

\V/ LV LN/ I\V/I\V

| 100 ms | | 200 ms |
(Observation time) (Observation time)
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1.6 Waveform Display

Number of displayed points on the screen

When displaying the sampled data as a waveform on the screen, the data points are
displayed in segments called rasters. There are 501 rasters in the time axis direction on one
screen.

Recall that the sampled data are stored into the acquisition memory according to the
sampling rate. Then, the display record length of the data is shown on the screen. The
display record length varies depending on the record length and observation time. For the
relationship between the observation time, sampling rate, and record length, see Appendix 1
“Relationship between the Observation Time, Sampling Rate, and Record length.”

Because the number of display segments (number of displayed points) on the screen is
constant while the display record length changes, there are times when the number of
displayed points and the display record length do not match. In these cases, the following
two scenarios occur.
« When the display record length is larger than the number of displayed points
For each time segment, the instrument performs P-P compression. P-P compression
refers to the determination of the maximum and minimum values for each segment. One
raster will display these two points.
« When the display record length is less than the number of displayed points
The instrument interpolates the display. For details, see “Display Interpolation of the
Waveform.”

Sampled data

%‘ -~
Display record length 7\/ -.
T - S .

P-P compression

On the screen

SIXe [edIlIaA
e
NEEEEE

0 501 rasters 500 Time axis

Acquiring the sampled data

The sampling rate changes when the measurement period is changed. The data can be
sampled at a maximum rate of 5 MS/s. The input signal is sequentially sampled and stored in
the acquisition memory.

Aliasing

When the sampling rate is comparatively low with respect to the input signal frequency, the
measurement may be in error. In this case, some of the harmonics will appear at low
frequencies due to the effects described by the Nyquist sampling theorem. This phenomenon
is called aliasing.

Aliased signal Input signal Sampling point

IM 253710-01E
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1.6 Waveform Display

Turning ON/OFF the Waveform Display «For procedures, see section 9.1.»
The waveform of each channel corresponding to the element that has an input module
installed, can be turned ON/OFF. The computation waveform (described in section 1.8
“Waveform Analysis”) can also be turned ON/OFF. This feature can make the viewing of
important waveforms much easier due to the absence of clutter from unimportant
waveforms.

Vertical Position of the Waveform «For procedures, see section 9.2.»
The displayed position of the waveform (vertical position) can be moved vertically to the
desired position such as when the section of the waveform you wish to view goes out of
the display frame due to vertical zoom.

100%
/ Vi
Position
/ / S0%” \ \
~ \\ / /
£ -
\ \
/ / Position \\ \\

-50%~ \\ \

—-100%

Split Screen of the Waveform «For procedures, see section 9.3.»
The screen can be equally divided and the waveform of each channel can be assigned
to each divided window. The screen can be divided into up to four windows. This
function is useful when there are many waveforms on the screen. You can select the
method of assignment from the following list of choices:
* Auto
The channels that are turned ON are assigned in order according to the channel
number to the divided windows.
» Fixed
The channels are assigned in order according to the channel number to the divided
windows regardless of whether or not the display is turned ON.
« User’
The channels can be assigned arbitrarily to the divided windows regardless of
whether or not the display is turned ON.
* This is applicable to products (PZ4000) with firmware version 2.01 or later.

Display Interpolation of the Waveform «For procedures, see section 9.4.»
When there are less than 500 points of sampled data on the time axis, the waveform is
no longer continuous. This function interpolates between the points so that the
waveform appears to be connected.

Linear interpolation
Interpolates between two points using a line.

Interpolation OFF
No interpolation is performed. Only the data points are displayed.
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1.6 Waveform Display

Zooming on the Waveform «For procedures, see section 9.8.»

Zooming vertically

The waveform of each channel can be expanded or reduced by the zoom factor which
can range from 0.1 to 100. The waveform is zoomed around the zero input line.

600 Vpk 300 Vpk
/ /
N\ AN
Zero input lines N N >» \ \
N4 /
—-600 Vpk —300 Vpk

When the zoom factor is set to 2

Zooming horizontally

The selected waveforms can be expanded horizontally using two types of zoom
factors. This function is useful when the observation time is long and you wish to
observe a section of the waveform in detail.

Zoom factor

When the display record length is larger than the number of displayable points, the
instrument performs P-P compression for each time segment. This function can be
used to lower the P-P compression rate so that each sampled data point in the
acquisition memory can be observed. The maximum zoom factor that can be
selected depends on the display record length and observation time. For example,
the maximum zoom factor is 10,000 times when the observation time is 20 s and
the display record length is 100 k-words. It is 100,000 times when the observation
time is 20 s and the display record length is 1 M-word or 4 M-words.

When the display record length is less than the number of displayed points or when
there are less than 500 points of sampled data on the time axis, such as when
using a high zoom factor, the display points can be interpolated as explained in an
earlier section.

Types of zoom displays

The normal waveform that is not zoomed (Main waveform) and the zoomed
waveform (Z1 and Z2 waveforms) can be displayed in different combinations as
follows.

IM 253710-01E

<Main> <Main> <Main> <Z1>
<Main> <Z1> <Z2>
<Z1> <Z1>| <Z2> <Z2> <Z2>
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1.6 Waveform Display

e Zoom position and zoom box
The zoom position can be set in units of time. When the main waveform and Z1 or
Z2 waveform are displayed at the same time, a zoom box indicating the zoom
position is displayed in the main waveform screen. The center of the zoom box
indicates the center of the zoomed waveform.

Z1 zoom box Z2 zoom box

Main waveform ¥ ; ; : i | :

display frame

cnz -7.500'R : : !
CHZ 7500 A B 7500

. <«—— 72 waveform
display frame

Z1 waveform —>
display frame

¢ Split screen of the zoomed waveform
As described in the earlier section “Split Screen of the Waveform,” the screen can
be evenly divided and the waveform of each channel can be automatically
assigned to the divided windows.
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1.6 Waveform Display

Vector Display of Harmonics «For procedures, see section 9.9.»
During the harmonic measurement mode, the phase difference and the amplitude (rms)
relationships between the fundamental signal U(1) and the I(1) of the element that is
wired using wiring method A can be displayed as vectors. The vector of each input
signal is displayed with the positive vertical axis representing zero degrees. In addition,
you can zoom" in on the vector or display the values of the amplitude and the phase
difference between the signals simultaneously.

* This is applicable to products (PZ4000) with firmware version 2.01 or later.

Vector display when the wiring method is 3P4W (three-phase four-wire)
U1(1), U2(1), and U3(1) are common mode voltages. 11(1), 12(1), and 13(1) are line currents.

11(1) !

12(1)

Vector display when the wiring method is 3V3A (three-voltage, three-current)
U1(1), U2(1), and U3(1) are line voltages. 11(1), 12(1), and 13(1) are line currents.
|

11(1) By moving the vectors, U1(1), U2(1), U3(1)
and U3(1), (without changing their
orientations) so that the starting points
of vectors are all at the origin, the phase
relationship can be observed in the same
@u3-U1 fashion as the three-phase four-wire method. ®J1-U3
(The PZ4000 does not provide a function for
moving the vectors.)

13(1)

The phase difference between the line voltages can
be determined from the phase difference measurement
functions @U1-U2 and @U1-U3.
12(1) @U1-U2 = This is the measurement function U1-U2. 12(1)

@U2-U3 = (pU1-U3) — (eU1-U2) — 180°

@U3-U1 = —(@U1-U3)
Vector display when the wiring method is 3P3W (three-phase three-wire)
U1(1), U2(1), and U3(1) are line voltages. 11(1), 12(1), and I13(1) are line currents.
However, U3(1) and 13(1) are not actually measured for the three-phase three-wire
method. The vectors are displayed through computation.

|

11(1)

12(1)
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1.6 Waveform Display

Bar Graph Display of the Harmonic Data «For procedures, see section 9.10.»

With the harmonic order assigned to the horizontal axis and the amplitude of the
harmonics assigned to the vertical axis, the amplitudes of the harmonics can be
displayed using a bar graph. The measurement function, element, and harmonic order
can be specified. You can selectU, I, P, S, Q, A, ¢U, ¢, Z, Rs, Xs, Rp, Xp, and Torque”
for the harmonic measurement function. The screen can be divided in half vertically, so
that the bar graph and numerical data can be displayed at the same time.

* This is applicable to products (PZ4000) with firmware version 2.01 or later when the motor
module is installed in the element number 4 slot.

Bar Graph Display of Harmonic Data

For U 1. 100,00 Ios Sealer O 10

I

Marker x r : : : : : : : : : The measured values of

I

The measured values of

: marker + and x for bar graph 1
Marker + :

0 U:
? U:
i3V

|

: 45121
: 9:31:
‘ ‘ ‘ 3,80
| 1

Tos scaler 7 - 106

99.53 A

ﬁF%~Harmonic order indicating

the marker position

(Applicable to products with firmware
version 2.01 or later)

Marker + and x indicate that they are at
the 1st order and 13th order positions,
respectively.

*
ifo:] o

X-Y Waveform Display «For procedures, see section 9.11.»

The relationship between the amplitude levels between signals can be observed by
assigning the amplitude of the input signal of the specified channel on the horizontal axis
(X-axis) and the amplitude level of another input signal (signal that has the display turned
ON) on the vertical axis (Y-axis). Simultaneous observation of X-Y waveform and
normal T-Y waveform (waveform display using time axis and amplitude level) is also
possible.
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1.6 Waveform Display

Other Display Settings «For procedures, see section 9.5t0 9.7.»

Graticule
A grid or cross scale can be displayed on the screen. You can also select not to

display the grid or cross scale.

Displaying the scale value
The upper and lower limits of the vertical axis and the values at the left and right ends
of the horizontal axis (time axis) of each channel can be turned ON or OFF.

Displaying the Waveform Labels
The waveform labels of each channel can be turned ON or OFF.

L—Waveform label

Lower limits—L B, - 2%%% Ls.0m [€—Right end (time axis)*
* Applicable to products with
Left end (time axis)” firmware version 2.01 or
later.
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1.7 Numerical Computation

By making use of the measurement function data and the measurement and
computation function (see section 1.2), additional numerical computation can be carried
out. In addition, a function is provided in which the equation used in determining the
measurement function data can be selected.

Delta Computation «For procedures, see section 10.2.»
In the normal measurement mode, the sum or difference of the instantaneous values
(sampled data) of the voltage or current between elements 1, 2, and 3 can be used to
determine the measurement functions, AUrms, Alrms, AUmn, Almn, AUdc, Aldc, AUac,
and Alac. This is called delta computation. The delta computation can be used, for
example, to perform star-to-delta transformation of a three-phase AC circuit. For the
equation, see Appendix 3. The measurement and computation periods are the same as
those described in section 1.2, “Measurement Modes and Measurement/Computation
Periods.”

User-defined Functions «For procedures, see section 10.3.»
An equation can be created (defined) by combining the measurement function symbols
and operators. The numerical data corresponding to the equation can then be
determined. The combination of a measurement function and element number (Urms1,
for example) constitutes an operand.
Four equations (F1 to F4) can be defined for each measurement mode (normal and
harmonic).

Operators
There are 11 types of operators: +, —, [J /, ABS (absolute value), SQR (square),
SQRT (square root), LOG (logarithm), LOG10 (common logarithm), EXP (exponent),
and NEG (minus sign).

Operands
There can be up to 16 operands in one equation.

Equation for the Apparent Power «For procedures, see section 10.4.»
The apparent power is determined by the product of the voltage and current. The
voltage and current can be selected from the three types, the true rms value, the rectified
mean value calibrated to the rms value, and the simple average as explained in
“Determining the voltage and current” in section 1.2, “Measurement Modes and
Measurement/Computation Periods.”
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1.7 Numerical Computation

Averaging

«For procedures, see section 10.5.»
The numerical data can be exponentially averaged using a specified attenuation
constant. This function is useful when the numerical display is fluctuating and is hard to
read such as when the fluctuation of the power supply or load is large or when the
frequency of the input signal is low. The averaging is performed according to the
following equation.

(Mn - Dn—l)
Dn=Dn1+—"""

Dn : Displayed value at the nth time that has been exponentially averaged. (The
displayed value D1 on the first time is My.)

Dn-1 : Display value at the n—1 time that has been exponentially averaged.

Mn : Measured data at the nth time.

K : Attenuation constant (Select 2, 4, 8, 16, 32, or 64)

Phase Difference «For procedures, see section 10.6.»

The display format of the phase difference of the voltage and current can be selected.
With the reference axis set to zero degrees, one format displays the phase difference
using 360° in the clockwise direction, and the other format displays an lead of 180° in the
counter-clock wise direction and a lag of 180° in the clockwise direction.

IM 253710-01E
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1.7 Numerical Computation

Equation for the Distortion Factor «For procedures, see section 10.8.»

The measurement functions, Uhdf, Ihdf, Phdf, Uthd, Ithd, and Pthd of the harmonic
measurement mode have two defining equations. The appropriate equations can be
selected. For the equations, see Appendix 2.

Corrected Power «For procedures, see section 10.4.»

Depending on the applicable standard, when the load that is connected to the potential
transformer is extremely small, the active power of the potential transformer that is
measured need to be compensated. The compensating equation and the coefficient can
be selected.

IEC76-1(1976), IEEE C57.12.90-1993 IEC76-1(1993)
Pc= i Umn — Urms
P1+P2(Urms)2 PCZP(“ U )
Umn mn

Pc : Corrected Power

P : Active power

Urms : True rms voltage

Umn : Voltage (rectified mean value calibrated to the rms value)
P1, P2 : Coefficient as defined in the applicable standard

Re-computing the numerical data «For procedures, see section 10.1.»

With the data acquisition stopped, the measurement/computation period or numerical
computation setting can be changed for re-computation. All computations are performed
again including the measurement function data.
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1.8 Waveform Analysis

The displayed waveform can be added or subtracted. A FFT can be performed to
display the power spectrum. Furthermore, a cursor can be placed on the waveform to
measure the value at that point.

Waveform Computation «For procedures, see section 11.2.»

An equation can be created by combining the symbols of each channel and operators.
The resultant waveform of the equation can be displayed. Two types of equations can
be created using the operands, C1 through C8, that correspond to CH1 through CH8.
Up to 16 operands can be used in one equation. The starting and ending points can be
specified, and the computation is performed over that region.

The operators are +, —, [0 /, ABS (absolute value), SQR (square), SQRT (square root),
LOG (logarithm), LOG10 (common logarithm), EXP (exponent), NEG (minus sign), DIF
(differentiation, applicable to products (PZ4000) with firmware version 2.01 or later).
TINTG, TREND, AVG, SSP, SLIP, PM are available as special functions. TINTG is
counted as two operands.

TINTG
The sampled data are integrated according to the following equation.
Xn = Xn-1 + dn X t
xn : nth display data. (The first display data, x1, is d1 x t.)
Xn-1 : N=1th display data that has been integrated.
dn : nth sampled data.
t : sampling period (inverse of the sampling rate). When the time base is set to
external clock or when the measurement mode is harmonic, t=1 s.

TREND
The instantaneous value (sampled data) of the measured signal can be computed (in
the same fashion as determining each measurement function) for each cycle of the
synchronized signal, and the TREND waveforms of the following measurement
functions can be displayed.

Measurement Function that Applicable Function Channel Symbol Placed

Can Be Computed Inside the Parentheses

True rms value and active power TREND() C1, C2,C3, C4, C5, C6,

(Urms, Irms, and P) C7, C8, C1[C2, C3[4,
C5[C6, C7(C8

Rectified mean value calibrated TRENDM() C1, C2,C3, C4, C5, C6,

to the rms value (Umn and Imn) C7,C8

Simple average (Udc and Idc) TRENDD() C1, C2,C3, C4, C5, C6,
C7,C8

Frequency (fU and fl) TRENDF() C1, C2,C3, C4, C5, C6,
C7,C8

* Functions TRENDM, TRENDD, and TRENDF are applicable to products (PZ4000) with
firmware version 2.01 or later.

The synchronizing signal varies depending on the channel symbol that is entered in

the parentheses of each function.

Channel Symbol Synchronizing_ Signal

C1, C2, Cc1ec2 Signal selected for ELEMENTL in the zero crossing setting of the
measurement/computation period.

C3, C4, C3[4 Signal selected for ELEMENT?2 in the zero crossing setting of the
measurement/computation period.

C5, C6, C5[C6 Signal selected for ELEMENTS3 in the zero crossing setting of the
measurement/computation period.

C7,C8, C7C8 Signal selected for ELEMENT4 in the zero crossing setting of the
measurement/computation period.

* If the motor module is installed in slot 4, C7, C8, C71C8 cannot be specified.
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1.8 Waveform Analysis

Example of an equation used to display the TREND waveform of Umn of element 1
and the waveform
Equation: TRENDM(C1)

When the rising slope of the When the rising slope of the
synchronizing signal is two or more synchronizing signal less than two

R ANA
TRV A VAR

Measurem ent/Compultation_ period

Signal under
computation

Trend waveform

No trend waveform

AVG
The rms values of voltage and current and the instantaneous value (sampled data) of
active power can be exponentially averaged using a specified attenuation constant
and the waveform can be displayed. The items are averaged according to the
following equation.

Example of an AVG function
AVG(C1C2) : Displays the AVG waveform of the active power of element 1.

(dn - Xn—1)
k
Xn : Displayed value at the nth time. (The displayed value of x; on the first time is d1.)
Xn-1 : Display value at the n—1 time that has been exponentially averaged.
dn : Sampled data at the nth time.
k : Attenuation constant (Select 2, 4, 8, 16, 32, or 64)

Xn = Xn-1 +

< < d4
di ds
Signal being

computed

’.Q.QQ_/)./
AVG waveform X2 x3

x1 . . X_4 X-5
(=d1) Exponential average | Exponential average
of x2 and d3 : of x4 and d5
Exponential average Exponential average
of x1 and d2 of x3 and d4
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1.8 Waveform Analysis

SSP
Displays the waveform (changes over time) of the Sync (synchronous speed) function.
Sync is one of the measurement functions of the motor module. The waveform is a
step function that changes every period of the synchronizing signal (frequency
measurement source, see section 15.6) as in the TREND waveform.

suonoun4 H

SLIP
Displays the waveform (changes over time) of the Slip function. Slip is one of the

measurement functions of the motor module.

PM
Displays the waveform (changes over time) of Pm (motor output, mechanical power).
Pm is one of the measurement functions of the motor module.

Display Scaling of a Computed Waveform «For procedures, see section 11.2.»
In general, when displaying a computed waveform, auto scaling can be used. With
auto scaling, the upper and lower limits of the screen are determined from the
maximum and minimum values of the computed result. However, if necessary,
manual scaling can also be used in which the upper and lower limits can be set

arbitrarily.
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1.8 Waveform Analysis

FFT «For procedures, see section 11.3.»
The power spectrum of the voltage, current, and active power can be displayed by taking
the FFT (Fast Fourier Transform). This function is useful for checking the frequency
distribution of the voltage, current, and active power.

Power spectrum ——>|
waveform

A rectangular window or Hanning window can be selected as the time window.

The rectangular window is best suited for transient signals such as impulse waves in
which the signal attenuates completely inside the window. The Hanning window gently
attenuates the signal near the ends of the window providing continuity in the signal. The
extreme ends of the window are set to zero level. The Hanning window is best suited for
continuous signals.

A FFT is performed on the sampled data of 1000, 2000, or 10000 points to give 500,
1000, or 5000 points of data, respectively, and the result is displayed.

Window Product Power Spectrum

Rectangular |‘_T_’|
Adﬂh.

ivker il sl a\l
— —

Sine wave
Hanning <—'_|'4>‘
E— 7| >\
t -/\ — —</ = —
f«<—T— < \/3 L

Rectangular window : W(t) =u(t) —u(t—T) u(t) : Step function

Hanning window :W(t) =0.5-0.5cos (211%)
Note

FFT

The power spectrum is expressed using the following equation.
Take the complex function of the voltage after taking the FFT to be U = Ur + jUj, and

the complex function of the current to be | = Ir + ;.
2 4 U2
Voltage power spectrum = U'—ZU’—
_ |r2 + |.2
Current power spectrum = —21-
Power spectrum of the active power =y, + yjj;
Ur, Ir: Real Part Uj, lj: Imaginaly Part

The difference between a harmonic measurement and a FFT on this instrument

In the harmonic measurement, the signal is sampled at a sampling rate that is in sync with the
PLL source. The signal components that are integer multiples of the fundamental signal are
measured. Therefore, the harmonic measurement is best suited to measuring signals that
contain a fundamental frequency component with its associated harmonics. It can be used to
determine the impedance for each harmonic order as well as the sum of all harmonic signals.
With the FFT, the signal is sampled at a fixed sampling rate determined by the observation time
and the memory size. The FFT contains frequency information up to half the bandwidth of the
sampling rate. Therefore, the FFT is best suited for analyzing signals that include components
other than integer multiples of the fundamental signal (distorted waves and noise). It can be
used to display the power spectrum with a frequency resolution of 500, 1000, or 5000 points.
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1.8 Waveform Analysis

Re-computing the Waveform «For procedures, see section 11.1.»
With the data acquisition stopped, the starting and ending points of the computation or
waveform computation setting can be changed for re-computation of the waveform and
of the FFT.

suonoun4 H

Cursor measurements «For procedures, see section 11.4.»
By placing markers or cursors on the displayed waveform, the values at the point can be
measured and displayed. It can be used to measure the voltage and current for various
sections of the waveform or the data on the horizontal axis (X axis). Cursor
measurements are performed on the data that are displayed on the screen.

Marker
“+" and “x” marks are displayed on the specified waveform. These are markers. The
vertical value and the horizontal value from the left edge of the screen for each
marker, as well as the differences between the vertical values and the horizontal
values of the markers can be measured.

H cursors (horizontal cursors)
Two dotted horizontal lines are displayed. These are H cursors. The vertical value of
each H cursor and the difference between them can be measured.

V cursors (vertical cursors)
Two dotted vertical lines are displayed. These are V cursors. The horizontal value
from the left edge of the screen to each V cursor and the horizontal value difference
between them can be measured.

Markers H Cursors

s e 7 7
oHI 60,00

Cursor 1

F: 7 VS (U
Lo-2172.2m0
11.913 v

9725 omy
9225 .6my
0.660kU

......... g DA
Xx 30.000ms
A% 19.954ms
......... e dAdX. L0 50,116 Hz e P e F P
T ey I
Measured values Measured values
V Cursors H & V Cursors
A BRI £ R
««—Cursor 1 | & Cursof 2 <—Cursor < Cursor 4
Cursor 1
o o -~ Cursor 2
\/ v 9741 1mU
2 =£172.2my
: : 11913 v
J1hems X1 10 100ms
.1eems X2 30.100ms
.6eens ELY 20 .000ms
000 Hz 1% 50.000. Hz
R f T f e ey T
Measured values Measured values
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1.9 Saving/Loading the Data and Other Useful
Functions

Saving/Loading data from a Floppy Disk «For procedures, see chapter 12.»
A floppy disk drive comes standard with the instrument. Numerical data, waveform data
as well as setup parameters can be saved and loaded as necessary. In addition, screen
image data can be saved in TIFF, BMP, and PS (PostScript) formats. The screen image
data can be attached to documents using a word processing application.

PC

Floppy disk

O] = =
PZ4000 H = A f\| 7

[====1N0) —
[====]

- ~’ L

Saving/Loading from a SCSI Device «For procedures, see chapter 12.»
On instruments with the SCSI option (suffix code /C7), various data can be saved or
loaded from an external SCSI device* in the same manner described above for the

floppy disk. This is useful when handling large amounts of data.
*  Zip disk, hard disk drive, MO disk, PD disk, etc.

SCSl device PC
PZ4000 CH - > | E77]
L Js== 0 I | —

- J i=n

Initialization «For procedures, see section 4.2.»

The various setup parameters configured using operation keys and soft keys can be
initialized to their factory default values. For details regarding the initial settings, see
Appendix 4, “List of Initial Settings and Display Order of Numerical Data.”

Outputting Screen Image Data «For procedures, see chapter 13.»
Screen image data can be output to various recording media such as the built-in printer,
an external printer (that support Centronics), a floppy disk, or a SCSI device.

Built-in printer (option)

m @7 Centronics printer

i/
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1.9 Saving/Loading the Data and Other Useful Functions

Selecting the Message Language «For procedures, see section 14.2.»
The language for the error and help messages that are displayed during operation can
be selected. The choices are English and Japanese.

Setting the Brightness of the LCD monitor «For procedures, see section 14.2.»
The brightness of the LCD monitor can be adjusted.

Setting the Display Colors «For procedures, see section 14.3.»
The colors for graphical elements such as the waveform, background, scale, and cursor
and text elements such as the menu and the menu background can be selected. The
colors are set using RGB percentages.

Action-on-Trigger «For procedures, see section 14.4.»
The specified operation is carried out whenever a trigger occurs.
e Save numerical data, waveform data, and setup parameters to the specified medium.
« Output or save the screen image data to the specified destination.

Self-test Function «For procedures, see section 15.3.»
A self-test can be performed to check whether or not the instrument is operating
properly. Components such as the memory, the operation keys, the floppy disk drive,
and the built-in printer (option) can be tested.

Confirming the System Condition of the Instrument
«For procedures, see section 15.4.»
The system condition of the instrument such as the model, ROM version (firmware
version), module configuration, and existence of options can be confirmed.

Communication Function (GP-1B/Serial)
«See Communication Interface User's Manual IM253710-11E.»
A GP-IB interface and a serial interface (complies with EIA-574 Standard (EIA-232 (RS-
232) standard for 9 pin)) come standard with the instrument. The communication
function can be used to transfer data to a PC for analysis or to control the instrument
with an external controller.

Communication
- - .
~= 0 interface A
e}

PZ4000 -7 >

===

- ~’

IM 253710-01E 1-43
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Chapter 2 Names and Uses of Parts

2.1 Front Panel, Rear Panel, and Top View

Front Panel

Handle
Use the handles

(both sides) when
moving the instrument.
(Section 3.1)

Rear Panel

v

ESC key — Operation Keys
Clears and escapes Keys that are pressed first when carrying out an operation.
from the current menu. Displays the first menu of the corresponding key (setting).

(Section 2.2)

—Jog shuttle

[

-

-
O
O
(eimlmlmll=lal
l_JLJl_JLJLJLJDn ¢

Used when selecting setup parameters and
setting values.
(Section 2.2)

)

—r—Floppy disk drive

] Used when saving or loading data.

=

Power switch
(Section 3.11)

Current sensor input
connector

Connect the external
sensor cable from the

external current sensor.

(Section 3.8)

Input module
(Section 2.4)

Current input terminal

Wire current
measurement cables.

(Sections 3.7, 3.9, 3.10)

Filter indicator

Soft keys

(Chapter 12, Section 13.4)

Vent holes  Rotary knob
(Section 3.2) Used when setting the observation time. (Section 6.1)

Lights when the line filter is turned ON. (Section 5.6)

Used when selecting setup parameters in a menu.

— Voltage input terminal

Wire the voltage measurement cable.
(Section 3.7 to 3.10)

Element 1 (Section 3.3)

Element 2
Element 3
EIEIement 4

— External trigger input connector

Used when triggering off of an external signal or
when determining the measurement/computation
period.

(Sections 7.2, 10.1)

— External trigger output connector
Outputs an external signal when a trigger
occurs.

(Section 14.1)

~External clock input connector

Used when setting the external clock
signal as the time base or when inputting
the synchronization signal of the

measurement/computation period.

(Sections 6.3, 10.1)

(

External printer connector

GP-IB

and Serial (RS-232) connectors
For communication functions, see the
Communication Interface User's Manual
(IM253710-11E).

Centronics printers are connected here.
(Section 13.3)

I
—‘ - SCSI (option)

External SCSI devices are connected here.
(Chapter 12, Section 13.4)

Power connector (Section 3.6)

Power fuse (Section 16.5)

* A sensor input module can be installed into the element number 4 slot. The input terminal or connector type
varies depending on the type of sensor input module that is installed. For details related to the connector types,

see section 2.4.

IM 253710-01E
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2.1 Front Panel, Rear Panel, and Top View

Top View

Rear panel

i GG
L 1T T B}

(Section 3.2)

% \Vent holes

Built-in printer
(option)
(Sections 13.1, 13.2)

8%,
58880,

— — WT

Front panel
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2.2 Operation Keys, Jog Shuttle, and Rotary Knob

Common to All Functions

ESC key
Clears and escapes from the current menu.
RESET key
Press this key to reset
the value to default.

CONFIGURATION.

= TRIGD

T L e

ACQ
(I e

= REMOTE
[ e [recroen]
- -

[ s e

HEHEEEHE

(cn2 ] cwa | e [ s A
SN | S| S ) S—

Soft keys SHIFT key

i Ik
= &=
ELEMENTS
[=FILTER| [=FILTER| [=FILTER| [=FILTER|
SIGLE ] "START/STOP
1 20 3| 4 ‘
ABORT
el = = = \OBSERVATION TIME,

SELECT key
Confirms the selection made using the jog shuttle or the set value.

(Shuttle ring)

Jog shuttle

Rotate the jog shuttle to select setup parameters or to set values.
The step size increases as the rotation angle of the shuttle ring
increases.

Arrow keys
Moves along the digits of the value that is set by the jog shuttle or
moves the input position of the character string.

HELP key
Displays help information related to the operation key or soft key
that is pressed after pressing this key. (Section 4.6)

Press these keys to select the setup After pressing this key to light the indicator on the upper left corner of the SHIFT

parameter on the displayed menu.

key, press an operation key to display the menu corresponding to the item

indicated below the operation key.

Set Measurement Mode, Acquisition Conditions of Measured Data, and Trigger

rSETUP key

select the number of displayed digits.
(Sections 4.2,5.1,5.2, 6.4, 8.1)

rINPUT key

filter. (Sections 5.3 to 5.6)
- TRIGGER key

FIGURATION D

= TRiG'D
SETUP| INPUT MEASURE TRIGGER|

ACQ

T ) e

m|
o)
(3]

T

= REMOTE

[ Toee [ Jioo]

- = [SHIFT

COPY | NULL || CAL
MENU
(ELEMENTS D

-
—[cH1] ch3]cds] e |vormce

A S I

[ cn2] chia]cd6]crs]current

| S S S S S—

ooooooo

CAL key

NULL key

CH key

[=FILTER| (=FI[ TER) [=FITER| [RFILTER] T
=START/STOP
1 P 4 ABORT ———————

Initialize settings, select the measurement mode, select the wiring method, select the PLL source, and

Set the measurement range, set the PT and CT ratios, set the power coefficient, and select the input

Set the trigger. (Chapter 7)

SHIFT+TRIGGER (ACQ) key
Select the record length and time base. (Chapters 6.2, 6.3)

SINGLE START key
Acquires the data once. (Chapter 4.3)

START/STOP key
Start/Stop data acquisition. Data can be acquired continuously
by starting the acquisition with this key. (Chapter 4.3)

SHIFT+SINGLE START (ABORT) key
Abort data acquisition. (Chapter 4.3)

ROTARY knob
Set the observation time. (Chapter 6.1)

Perform zero level compensation. (Section 4.4)

Activate the NULL function. (Section 4.5)

Turn ON/OFF the waveform display, set the measurement range, set waveform labels, and set the vertical zoom.

(Sections 5.3, 5.4, 9.1, 9.7, 9.8).

IM 253710-01E
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2.2 Operation Keys, Jog Shuttle, and Rotary Knob

Set Numerical Display and Waveform Display

00000006

~DISPLAY key

Display normal measurement data, harmonic measurement data, and waveforms; split the screen;

set display interpolation; change the graticule; display upper and lower limits; display waveform labels;

display vector graphs and bar graphs of harmonic signals. (Sections 8.2 t0 8.5,9.1t09.7, 9.9, 9.10, and 9.11)
~ZOOM key

Vertically zoom on the waveforms. (Section 9.8)

il ATION
~THG D
efup| inpuT [Measure|ridcer
AtQ

DISPLAY| MATH |[CURSOR| ZOOM

B

‘ MISC | LOCAL \

- - [SHIFT]
[ T T =5
EMLEEN;ENTS

ABORT

1 =
S| S |
EEEREEE
S | S— | E—  —

CH key
Displays the waveforms and waveform labels and vertically zooms on the waveforms. (Sections 9.1, 9.2, 9.7, 9.8)

Set Numerical Computation and Waveform Analysis

m|
o)
O

0000000

rMATH key
Set the waveform computation region, re-compute waveforms, set waveform equations, convert
scales, perform FFTs, and cursor measurements. (Chapter 11)

- MEASURE key

Set the measurement/computation period, re-compute numerical data, select delta computation,
set user-defined functions, select the equation for apparent power and corrected power, perform
averaging operation, select the display format of the phase difference, set the harmonic order for
analysis, and select the equation for distortion factor. (Chapter 10)

(CORFIGURAIION. )

—TRIG D
SETUP| INAUT [easurefTRiGGER]
700

i [ oo ]

= REMOTE

(e e T fooa]

S—"
- = (SHIFT]
copy [ et ] ca
MENU
ELEMENTS
[=FILTER) Y
SINGLE | =
[Scte] =smarmsTop
4 ABORT
EREEEE ]

P
[EE ) Ea
SN | SN | S ) S—

Q)

N /3]
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2.2 Operation Keys, Jog Shuttle, and Rotary Knob

Save and Load data, and Set Other Functions

0000000

FIL

FIGURA

E key

—MISC key

Format disks, save and load setup parameters and waveform data, save numerical data, change file
attributes, delete files, copy files, change the name of director/file, and create directories.
(Sections 12.4 to 12.10)

Change SCSI ID numbers, select the message language, set the brightness of the LCD monitor, set
displayed colors, action-on-trigger, perform self-tests, confirm system conditions. (Sections 12.3, 14.2,
14.3,14.4, 16.3, 16.4)

TON
= TRIG'D.

[sefue] A

ut "MEASURE[TR/@
ACQ

[oisfiar] 4

7+ Jeursor] zoowm ]

= REMOTE

FILE | MISC || HELP |LOCAL

= [SHIFT]

COPY | NULL

T3

COPY key
[Output screen image data. (Chapter 13)

MENU

ELEMENTS

—1

SINGLE| =
A START/STOP
ABORT

(OBSERVATION TIME,

SHIFT+COPY(MENU) key

Feed printer paper, set the output of screen image data

(to the built-in printer, external Centronics printer, floppy disk, or
SCSI device). (Chapter 13)

IM 253710-01E
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2.3 Screens

Numerical Display for the Normal Measurement Mode

8 items display

r Displays the last channel key that was pressed, the waveform color and the
measurement range of that channel.

—The color changes from green to red when the input signal exceeds
the approx. 125% level of the specified measurement range.
The first and second lines correspond to voltage and current,
respectively. The input condition of each element (Element 1, 2, 3,
and 4) is indicated in order from the left. However, if the motor module
is installed in the element number 4 slot and the revolution sensor signal
is a pulse signal input, the fourth indicator from the left on the top row
remains green.

——When the observation time is changed while
the data acquisition operation is stopped, the
new observation time and sampling rate are
displayed here.

data that are displayed on the screen.

0y | UOUEr 'm = = =
CH1 30Upk Iover:m m m m

The observation time and sampling rate for
! [

q0ms  2.5MS/s _
20ns SMSrs[___Display___|
Fornat

= | Urmsl 52241V | O
[©] a M Ttem Amount
| Umnl 46657V | ® :
g | Udel 10399V
2V Uact 51195V " =—— | Menu
S Irmsl 4973124 |4,
u
S Imnl 497277 A e
=

Idel -0.03930 A
Tacl 4.97297 A

1999,01,01 00:11:34|

Specified date and time

16 items display

urms1

Umnl

udc1

Uacl

Imnl

Idc1

uonouny juswalnsesy

Tacl

5241V, 0.094W
46657V . 25980 VA
1.0399V | &, 25.980var
51195V , 0.00361

st 497312 A . 90.207°

497277 A a 00.02Hz

-0.03930 A «n  1.000kHz

497297 A vt 9.8376V

2-6

IM 253710-01E



2.3 Screens

42 items display

78

Urnsl  5.2241 V

Unnl 4.6657 U

Udcl 1.6399 V

<
) vacl  5.1195 U
QD
7] Irnsl 4.97312 A
c
) Innl  4.97277
3 1dct -9.03930 A
@
3 lacl  4.97297 A
=4
= 31 -0.894 U
g s1 25.980 UA
=
o i} 25.980 var
> M -0.00361
@ 90.207 °
UL 50.02 Hz
items display
urnsl  5.2241 VU
UMl 4.6657 U
udel  1.0399 U
vact  5.1195 U
Irnsl 4.97312 A
< i 4.97277 A
] Idcl -0.03930 A
D lacl  4.92297 A
1% P1 -0.09%4 U
c st 25.980 UA
) u 25.980 va
3 Al -0.00361
o 90.207 *
] fUL 50.02 Hz
= £I1 1.000kHz
= Uspki  9.8576 U
c U-pkl -7.7754 U
S I+pkl 7.16912 A
o 1-pkl -7.27178 A
=3 celL 1.887
o CFIL 1.462
S FEUL 1.244
FEIL 1.111
z1 1.05046
Rsi  -3.79359n
¥s1  1.05046

Urms[V
Umn [V
lUdc [V
Uac v
Irnsia
Inn [A
Idc [A
Iac [A
P W

3 va
Q [var
AL

¢ I°
fU [Hz

uonouny juswalinsesy

fI1

1.000kHZ

Hlenky  9.8576 V

1 7774y
O
D 716912 8
Q
A4 -7.27178 A
1.887
1.462
FFUL 1244
FFIL 111
21 1.05046 0
Rl -3.79359n
¥s1  1.05046

Rp1  -290.879

Xpl 1.

05047

Rpi  -290.879

xpL 1.

05047

ol -0.083 U

i1 6.0413 U
11 6.0365 U
1 6.0111 V
1 6.0398 V

Urnsz
Unnz

F4

durmsi  0.0413 V

Aumni  6.0365 V

Audcl 6.6111 U

duacli  ©0.0398 V

AIrmsi-—————

Almn1

Udcz 1.6150 V
uvacz 5.0407 VU

Irnsz
Inn2

@
Y
-Y-¥-Y

0.000nA
0.000nA
0.049mA
0.000mA
00005 U
00000 VA

.060000 var

Error
Error
56.00 Hz
6.600mHz

U+pkZz  9.7975 U
U-pkz -7.7806 U

T+pk2 1.058nA
I-pkZ2  -0.895mA
cfuz 1.905
Cf 12 Error
Ffuz 1.256
FEI2 Error
22 Error
Rs2 Error
Xs2 Error

RpZ 482.521k

Error

Element and wiring method
R ———

Elementl
5.2241
4.6657
1.6399
5.1195

4.97312

4.97277

-0.93936

4.97297
-0.09¢
25.980
25.980

56.0Z
1.606k
9.8576
—7.7754
16912
27178
1.887
1.462
1.244
1.111
.85046

1
1
1
1
1
1
¥
1
1
1
1
b}
1 96.207
1
1
1
1
1
¥
1
1
1
1
11
1-3.79359n

Element2
5.1418
4.5488
1.8156
5.0407

0.000n
0.000n
9.049n
0.006n

0.00005

0.00000

0.00000

Errar
Error
56.00
0.006n
9.7975
—7.7806
1.058n
-0.895m
1.905
Error
1.256
Error
Error
Error

Element3
5.1577
4.5635
1.0259
5.0546

0.000n
0.000n
0.044n
0.000n

0.00005

0.00000

0.00000

Errar
Error
50.00
0.000n
9.8654
—2.7859
0.881n
-0.889m
1.913
Error
1.255
Error
Error
Error

Elenent4
5.2681
4.7438
1.2763
5.112?

24.9324

24,9297

-0.2221

24.9314

0.00001k

0.13135k
0.13135k

0.00006
§9.99%

50.04
1.000k
9.9288
—7.6226
35.7969
-36.2547
1.894
1.454
1.233
1.111
211.298n
0.0000

1.05046
-3.79399n

oo

Error
Error

ereq

IM 253710-01E
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2.3 Screens

Numerical Display during the Harmonic Measurement Mode

8 items display

rDisplays the last channel key that was pressed, the waveform color and the
measurement range of that channel.

—The color changes from green to red when the input signal exceeds
the approx. 125% level of the specified measurement range.
The first and second lines correspond to voltage and current,
respectively. The input condition of each element (Element 1, 2, 3,
and 4) is indicated in order from the left. However, if the motor module
is installed in the element number 4 slot and the revolution sensor signal
is a pulse signal input, the fourth indicator from the left on the top row
remains green.

@ oupk toserimaon ——l
= | Ul L377V |9 or
B | 11 196106 A | ®
g | P 0.149 W Fmr
2V s1 0.260 VA | Menu
£ Q1 0.213 var Bl
2 U1 0.8970 V
71w 1.15186 A e |

P1D) 0191 W —

Specified date and time
16 items display

w1377V 3, 1L033VA
_ U 196106A i 1015var
el " 0149W |21 018486
% S0260VA | L 100.653°
§ w o 0213var v & 2260°
oM 08970V % -89.524°
S & L15186A % -0.000mHz
S o 0191W 0 0.000mHz

2-8
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2.3 Screens

Single list

Measurement function 2

| | s

Q

PLL CHL(U1) 5.0545 ————————- dc 1.9429 20.633 3

Freq 46 H: 1 4.0427 79.982 2 3.0339 60.023 o)

) 3 6.6144 6.285 4  6.6068 0.135 n
Q u1 5.0545 V 5 6.0059 6.117 [ 6.0048 0.09%6

— In 4.7348 A ? 0.0037 0.072 8 0.0041 0.080 QJ

D P 9.067 W 9  9.0021 0.041 10 0.9021 9.043 )

= S1 0.7 "~ 11 9.0022 0.044 12 0.9022 0.043 o
(l o 0.6 T 13 9.e022 0.043 14  0.0016 9.032

Q Al 0.81€ Q 15 6.0018 6.0835 16 6.0014 0.029 C

(=g o1 -35.2 3 1?7 0.0009 6.018 18 6.0013 0.026 (%]

8_ Uthd 75.€ B 19 0.0015 0.030 20 0.0012 0.023 D

Ithda 7524.¢ O 21 ©.0007 9.013 22 9.0012 9.023 (7]

8‘ Pthd (St 23 0.0012 0.023 24 0.0007 0.014 o

Uthf Err 5 25 0.0004 0.008 26  0.0011 0.022 —_

Q Ithf Err 22 6.0008 6.016 28 6.0014 0.028 -U
= if 1< O 29 0.0008 6.016 30 0.0007 0.014

> Itif 4999.¢ a 3n 0.6009 0.018 32 0.0010 0.021 g

Q huf 0.4 o) 33 0.0008 9.016 3¢ 0.0000 0.011 —

= hcf 0.7 5 35 0.0010 0.019 36 0.0010 0.020 %)
3 37 0.0010 0.020 38 0.0007 0.014
o uz 5.6383 V 9 6.0005 6.010 40 6.0007 0.014
=] 12 0.0011 A 41 0.0002 0.004 .74 0.0004 0.007
—_ P2 —0.000 W 43  0.0006 0.011 44 0.0005 9.010
2 sz 9.000 VA 45 0.0004 9.009 46 0.0007 0.014

Harmonic distortion factor
Numerical data of each harmonic

Dual list

Measurement function

PLL  CHicU1) 5. 4.

Freq 49 Hz dc  1.0429 20.633 dc -0.0530 -1.120
w) 1 4.0427 79.982 1 0.0172 0.363
D Z 3.8339 60.023 Z ©.0187 0.396
- 3 0.0144 0.285 3 e©.0182 0.384
Q 4  0.0068 0.135 4 0.0180 0.381
a S 0.0059 0.117 S 0.0191 0.404
6 0.0048 0.096 6 0.0201 0.425
Q_J 7 0.0037 0.972 7 0.0192 0.405
- 8 ©0.0641 0.080 8 0.8223 0.422
(] 9  0.6621 0.041 9  0.0231 0.489
Q 10 0.0021 0.043 16 0.0226 0.477
[=g 11 0.0022 0.044 11 0.0282 .59
o 1Z  0.0022 0.043 12 0.0289 0.611
QD 13 0.9022 0.043 13 0.0294 0.621
= 14 0.0016 0.032 14 0.0399 0.844
=5 15 0.0018 0.035 15  0.0432 0.913
16 0.0014 0.029 16 0.0470 0.992

Q
= 17 0.0009 0.018 17 0.0790 1.585
3 \ 18 0.0013 0.026 18 0.1027 Z.168
o 19  0.9015 0.030 19  0.1741 3.678
S 20 0.6012 0.823 20 4.7228 99.746
=. Z1  0.0007 0.013 21 0.1928 4.072
(9} 22 0.0012 0.023 22 0.0755 1.594

[

Harmonic distortion factor
Numerical data of each harmonic

2 list

= Element and wiring method
B —

@ Elementl ElementZ Element3 Elementd A B
a u w 1 4.8523 4.0364 4.9490 4.0520 4.0523 4.0364
c 1 ] 1 0.00074 ©.005n 0.004n 0.0042 0.00074 0.005n
= P "} 1 -6.001 0.00002 0.0000Z2 -0.00002k -0.001 0.00002
@D 8 Ua 1 06.003 0.00002 0.00002 0.00002k 0.003 0.00002
3 ] [var 1 -6.003 0.66600 0.60000 -0.00001k —0.663 0.0006060
o) A [ 1-6.33571 9.99896 0.99964  -0.90485 0.9989%6
=] ¢ r 1-169.616 2.620 2.509 -154.803 E—
2
=
c
]
O
=
o
S5
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2.3 Screens

Waveform Display
Normal waveform display

rDisplays the last channel key that was pressed, the waveform color and the
measurement range of that channel.

—The color changes from green to red when the input signal exceeds the
approx. 125% level of the specified measurement range. The first and
second lines correspond to voltage and current, respectively. The input
condition of each element (Element 1, 2, 3, and 4) is indicated in order
from the left. However, if the motor module is installed in the element
number 4 slot and the revolution sensor signal is a pulse signal input,
the fourth indicator from the left on the top row remains green.

When the observation time is changed while the data
acquisition operation is stopped, the new observation
time and sampling rate are displayed here. (For the
normal measurement mode only.)

The observation time and sampling rate for data that
are displayed on the screen. (For the normal
measurement mode only.)

Ugver:m m m = ans SMS/s

€\CHB  50UPk  Touer:m m m = ans  oms,s[ Tispiag_] |
Upper limits 1L i58 ZITE TS %‘\%__

—Record length

Wave

L+—Waveform label

/ —Menu
‘ lave. Right end (time axis)”
LMo sy * Applicable to products with
Lower limits—TL 58 2 Sooh / firmware version 2.01 or
M{ - - T9997E1 0T 00559 n later.
Left end (time axis)* Specified date and time
Zoom display
Z1 zoom box Z2 zoom box

¥ A

<«——Main waveform

Z1 waveform —> <«—— 72 waveform

X-Y waveform display (applicable to products with firmware version 2.01 or later)

Display example when the normal waveform (T-Y waveform) and
X-Y waveform are displayed simultaneously

LT BT DS DO PSS DT PRPETS SOTRRPEPS SOPRPRPS SOPPPORTS SPOTON
oH1 20,000
0.0s

400, 00ns

oy e The value at the top edge
A of the Y-axis

TheY-axis
waveform trace

| _The value at the bottom edge
of the Y-axis

- I N S N nneeThe value at the right edge
The trace of the waveform 4 —> X-axis of the X-axis
assigned to the X-axis The value at the left edge of the X-axis

2-10 IM 253710-01E



2.3 Screens

Vector display of harmonics

*When displaying numerical data (the size of the signal and the phase difference between signals)

For a 3P4W (three-phase four-wire)
wiring system

Wiring A = 7.1226 U
Wiring B = 7.04063 A
PLL Src = 49.3779 W
Frequency= 0.1476 VA
eUL-UZ = -B,7523 var
$UL-U3

PUL-T1

PUL-12

PUL-13;

U3y _xB.ee93y p 9 U
13(1)~ 10263 0
P31 59.042 W™
83(1) 61.536 Un
03(1) . 17.344 var
A3(1) 9.935Z 6.9595

$30(1) 20.74 ° $2(1) 16.37 °

*When not displaying numerical data

For a 3P4W (three-phase four-wire)
wiring system

For a 3V3A (three-voltage, three-current)
wiring system

Wiring A = 3U3a 11.2736 V
wiring B = 1P2W 6.3143 A
PLL Src = CH 48.644 U
Frequency= 71.181 un
wi-uz = -51.967 var
U1-U3 .68

U1-11 313,11 *
1-12

1-13

U3(1) 12,4384 U
13(1).~ F.2542-8
p3(D) 74.923 U™

. L) 18.297 var
A3(1)  -6.36311 0.97149
$3(1) 248.71 ° $201) 13.722

For a 3V3A (three-voltage, three-current)
wiring system

For a 3P3W (three-phase three-wire)
wiring system
Wiring A = 3P3W

11.2212 v

Wiring B = 3P3U 6.3133 A
PLL Src = 48.645 W
Frequency= 71.158 Ua
@i-uz2 = 51.935 var
PU1-U3 68361
fU1-11

f1-12

1-13

18.302 var
0.97146
#2(1) 13.72

For a 3P3W (three-phase three-wire)
wiring system i

* When the vector size is displayed zoomed (applicable to products with firmware version 2.01 or later)

Example in which the voltage is
zoomed 4 times and the current
is zoomed 2 times.

5.000

The value indicating the size
/of the peripheral circle (range)
The size of the vector representing the voltage and current is
expanded 4 times and 2 times, respectively. The voltage
range and current range values are reduced to 1/4 and 1/2
the original values, respectively.
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2.3 Screens

Bar graph display of harmonic data

Marker +

Marker x

Bar Graph Display of Harmonic Data

Bor U 1. 100.0.0 TTos Sealer RNt

4:126 v
09.317 U
3.803 'V

| /|

The measured values of
marker + and x for bar graph 1

i

Yis 1
Yix 3
HHHHHHHHH‘HHH |
TonokR (Tem Seale EEEUY HH |

Juls]
FT1

96.53 A

M

i {af:] Jihol g

=

The measured values of
marker + and x for bar graph 2

ﬁF%~Harmonic order indicating

Cursor measurement display

For Markers

the marker position

(Applicable to products with firmware
version 2.01 or later)

Marker + and x indicate that they are at
the 1st order and 13th order positions,
respectively.

For H Cursors

EFT
CHs

Cursor 1

P e0ion U

e 7Y

Cursor

rsor 1l

rsor 2

9225 .6nV
9225 ,6nV
0.000kV

10.046Ms
Xx 30.000ns
19.954ns
50.116 Hz

|

10X

s ey
i Sielwiy

59741 10
P o2172.200
11.913 v

For V Cursors

T
Measured values

T
Measured values

For H & V Cursors

.97 7
B0.00 ¥

3

60,00y
~18.57:y

oH3
cH1

e 1697 ¥
<«<—Cursor 1 < Cursor 2 <—Cursor 3 <+Cursor 4
CH3 CH! CH3 :
Yi D91y C
YZ Do-2172.2m0 G
11913 v
X1 16 100ms X1 S 1g:10ems
X2 30.100mns Xz © 36.100ns
a% 2¢.000ns 1% 1 29.000ns
140X 50.000. Hz 1A% 50.000 Hz
A b A

Measured values

Measured values
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2.3 Screens

Simultaneous Displays of Numerical Data and Waveforms

s 4.6156V s 497212 A
ws 42619V wm 497151 A
wer -3.0163 V wer “0.03889 A
wer 3.4937V wa 497197 A

Simultaneous Displays of Numerical Data and Bar Graphs

"o 457 , * 00011 .
®10036 ., & 4120,
"oo04584 , 4, 9053
04584 . o 03730 4,

R L T B T
Y1+ 4,120 'V
¥1x 0.317 v
A¥1 3.803 U
SR R T
B T e S o
[ Y2+ 90.53 A
¥ex 6.97. a4
{ ‘ﬂ a2 83.57 A
i
MU o e
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2.4 Input Modules

Power Measurement Module
Model 253751

Voltage input terminal

Wire the voltage measurement
cable.

(Section 3.7 to 3.10)

Current sensor input connector
Connect the external sensor cable
from the external current sensor.
(Section 3.8)

Current input terminal
Wire current measurement cables.
Maximum rating is 5 Arms.
(Sections 3.7, 3.9)

Model 253752

Voltage input terminal

Wire the voltage measurement
cable.

(Section 3.7 to 3.10)

Current sensor input connector
Connect the external sensor cable
from the external current sensor.
(Section 3.8)

Current input terminal
Wire current measurement cables.
Two terminals are available for
maximum ratings of 5 Arms and
20 Arms.

(Sections 3.7, 3.9)
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2.4 Input Modules

Sensor input module

Model 253771 (motor module)

Revolution sensor signal
Input connector (CH7)
Connect a cable from an
external revolution sensor.
(Section 15.1)

Torque meter signal
Input connector (CH8)
Connect a cable from
an external torque meter.
(Section 15.1)

IM 253710-01E
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Chapter 3 Before Starting Measurements

3.1 Precautions on the Use of the instrument

Safety Precautions

Safety Precautions
If you are using this instrument for the first time, make sure to thoroughly read the
“Safety Precautions” given on pages Vv to vi.

Do not remove the cover from the instrument
Some sections inside the instrument have high voltages that are extremely
dangerous. For internal inspection or adjustment, contact your nearest YOKOGAWA
dealer.

Abnormal Symptoms
Never continue to use the instrument if there are any symptoms of trouble such as
strange smells or smoke coming from the instrument. In such cases, immediately turn
OFF the power and unplug the power cord. Also, turn OFF all devices under
measurement that are connected to the input terminals. Then, contact your nearest
YOKOGAWA dealer.

Power cord
Nothing should be placed on top of the power cord. The power cord should also be
kept away from any heat sources. When unplugging the power cord from the outlet,
never pull the cord itself. Always hold the plug and pull it. If the power cord is
damaged, contact your dealer for replacement. Refer to page ii for the part number
when placing an order.

General Handling Precautions

Never place anything on top of the instrument.
Never place another instrument or any objects containing water on top of the
instrument. This may cause problems.

Keep electrically charged objects away from the instrument.
Keep electrically charged objects away from the input terminals. They may damage
the internal circuits.

Do not damage the LCD
The LCD is very vulnerable to scratches. Therefore, be careful not to damage the
surface with sharp objects. Also, do not apply vibration or shock to it.

When not using the instrument for a long time
When the instrument is not being used for an extended period of time, unplug the
power cord from the outlet.

When moving the instrument
First, turn OFF the devices under measurement and remove the measurement cables.
Then, turn OFF the instrument and remove power and other cables. To carry the
instrument, use the handle or carry it using both hands.

Cleaning
When cleaning the case or the operation panel, first turn OFF the circuit under
measurement and the instrument and remove the instrument’s power cord from the
outlet. Then, wipe with a dry, soft cloth. Do not use volatile chemicals since this
might cause discoloring and deformation.

IM 253710-01E
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3.2 Installing the Instrument

Installation Conditions

Install the instrument in a place that meets the following conditions.

Flat, even surface
If the instrument in not installed on a stable horizontal surface, the printer’s recording
quality may degrade and precise measurements may be impeded.

Well-ventilated location
Vent holes are located on the top and bottom of the instrument. In addition, vent
holes for the cooling fan are located on the top. To prevent internal overheating, allow
at least 20 mm of space around the vent holes.

When connecting measurement wires and other various cables or when opening or
closing the built-in printer cover, allow extra space for operation.
Ambient temperature and humidity
Ambient temperature : 5 to 40°C
Ambient humidity : 20 to 85%RH (when the printer is not used)

35 to 80%RH (when the printer is used)
No condensation in either case.

Do not install the instrument in the following places :

In direct sunlight or near heat sources.

Where an excessive amount of soot, steam, dust, or corrosive gases are present.
Near strong magnetic field sources.

Near high voltage equipment or power lines.

Where the level of mechanical vibration is high.

In an unstable place.

For the most accurate measurements, use the instrument in the following environment.
Ambient temperature : 23+3°C Ambient humidity : 50+10%RH (no condensation)

When using the instrument in a place where the ambient temperature is 5 to 20°C or 26 to
40°C, add the temperature coefficient to the accuracy of the module as specified in
chapter 17.

When installing the instrument in a place where the ambient humidity is 30% or below,
take measures to prevent static electricity such as using an anti-static mat.

Internal condensation may occur if the instrument is moved to another place where both
the ambient temperature and humidity are higher, or if the temperature changes rapidly.
In this case, let the instrument adjust to the new environment for at least one hour before
using the instrument.

Storage Location

When storing the instrument, avoid the following places:

* Where the relative humidity is 80% or more.

¢ In direct sunlight.

« Where the temperature is 60°C or higher.

* Near heat sources.

* Where the level of mechanical vibration is high.

* Where corrosive or explosive gas is present.

* Where an excessive amount of soot, dust, salt, and iron are present.
* Where water, oil, or chemicals may splash.

It is recommended that the instrument be stored in an environment where the
temperature is between 5 and 40°C and the relative humidity is between 20 and 80%.

3-2
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3.2 Installing the Instrument

Installation position

Desktop
Place the instrument on a flat, even surface as shown in the figure below. If the
instrument is installed in a horizontal position, rubber feet can be attached to prevent
slipping. Two sets (four pieces) of rubber feet are included in the package.

Rack mount
To rack mount the instrument, use the rack mount kit that is sold separately.

Name Model Notes

Rack mount kit  751535-E4  For EIA
Rack mount kit  751535-J4  For JIS

An outline of the attachment procedures is given below. For details regarding the

attachment procedures, see the instructions that are included with the rack mount kit.

1. Remove the handle on each side of the instrument.

2. Remove the four feet on the bottom of the instrument.

3. Remove the plastic revet and the four seals covering the rack mount attachment
holes on both sides of the instrument near the front.

4.  Places seals over the feet and handle attachment holes.

Attach the rack mount kit.

6. Mount the instrument on the rack.

o

* When rack mounting the instrument, allow at least 20 mm of space around the vent holes to
prevent internal overheating.

« Make sure to have adequate support for the bottom of the instrument. However, do not block
the vent holes in the process.

IM 253710-01E

3-3

SluswainseaN 6LI!1.IBIS alojag H



3.3 Installing the Input Module

& WARNING

* To prevent shock and damage to the instrument when installing or removing
input modules, turn OFF the power supply of the circuit under measurement,
turn OFF the power switch of the instrument, and remove all measurement
cables from all input modules.

« To prevent shock, degradation of the measurement accuracy due to internal
heating, and electromagnetic interference, attach cover plates on the slots that
do not have input modules installed.

« If the input module comes out of the slot while the instrument is in use, it can
cause electric shock or damage the instrument and input module. Tighten the
screws (four locations, top and bottom) that came with the input module to
secure the module in place.

< Do not put your hand inside the slot, because there are protrusions along the
module guide that may injure your fingers.

Types of Input Modules
The following types of input modules are available.

MODEL Name (Abbreviation) Notes

253751  Power measurement module  Voltage 1000 V / current 5 A / current sensor 500 mV
253752  Power measurement module  Voltage 1000 V / current 5 A & 20 A / current sensor
500 mV
253771  Sensor input module Motor module, 2 channel input.
Input signals from revolution sensor or torque meter.

Precautions when Installing or Removing Input Modules

 Install the power measurement modules in numerical order starting from the slot of
element 1. If you skip elements that have a smaller number, measurements that use
one of the available wiring methods may not be made properly (see section 5.2,
“Selecting the Wiring Method”). (For example, do not install a power measurement
module in element 2 and leave element 1 empty. Do not install power measurement
modules in elements 1 and 3 and leave element 2 empty.)

 Install the sensor input module into the element number 4 slot. It will not operate
properly if it is installed into another slot. When the sensor input module is installed,
only three power measurement modules can be installed.

» If you replace an input module, the setup parameters of that element are initialized
when the power is turned ON. To keep the previous settings, the setup parameters
must be saved. For information on saving the setup parameters, see 12.5 “Saving
and Loading Setup Parameters.”
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3.3 Installing the Input Module

Installation Procedure

Removal Procedure

N

o

Check that no measurement cables are connected to any of the input modules.
Check that the power switch is turned OFF on the instrument.
After checking the element number that is indicated on the top section of the slot

on the rear side of the instrument in which the input module is to be installed,

install the input module along the guide.
While holding the grip on the top and bottom of the input module, press the input
module firmly into the slot until it clicks.
If there is a cover plate on the slot, remove the cover plate first, then install the

input module.

Tighten the screws (four locations, top and bottom) that came with the input

module to secure the module in place.
Turn ON the instrument.
In the information screen, check to see that the correct model name for the input

module is displayed at the element number in which the input module was
installed. If it is not correct, remove the module according to the “Removal

Procedure” described below, and re-install the module according to the above

steps 1to 5. For details regarding the information screen, see section 16.4,
“Checking the System Condition.”

After connecting the measurement cable according to sections 3.4 to 3.10 or
15.1, attach the current input protective cover using the four screws provided

(M3 x 5).

Element number

Hisc,

Information,

Model: PZ4600
version: 1.00

oo Hodule Configuration seeee

lode
Elementi:  253252(26A Shunt)
ElementZ: 253752(206A Shunt)
Element3: 253752(20A Shunt)
Element4:  253752(20A Shunt)

Calibration Date
99/02,25 11:52:00
99,0225 11:52:00
99,0225 11:52:00
99,02,25 11:52:00

Options
ACQH Memory: 4MWord/CH
Printer: Yes

Status
[

0K
0K
0K

Information

M
GPIB/RSZ3Z

[

SCSI1 1D

Date/Tine

Config

Selftest

Next

Current input
protective cover

Check that the power on the measurement circuit is turned OFF and remove the

Remove all measurement cables from the input modules.
Check that the power switch is turned OFF on the instrument.

Hold the grip on the top and bottom of the module and pull the module out of the

SCSI: No
Link Date: 99,6225 Thu 11:39
1.
current input protective cover.
2.
3.
4.  Loosen the four screws that secure the input module.
5.
slot.
6.  Attach a cover plate onto the slot.

IM 253710-01E

3-5

Sjuswainses| 6LI!1.IEIS alojag H



3.4 Wiring Precautions

A

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

WARNING

Employ protective earth ground before connecting measurement cables.

When wiring the circuit under measurement, turn OFF its power. Wiring or
removing the cables without turning OFF the power is dangerous.

Take special caution not to wire a current circuit to the voltage input terminal or
a voltage circuit to the current input terminal.

Strip the insulation cover of the measurement cable so that when it is wired to
the input terminal, the conductive parts (bare wires) do not protrude from the
terminal. Also, make sure to fasten the input terminal screws securely so that
the cable does not come loose.

Use cables with safety terminals that cover the conductive parts for connecting
to the voltage input terminals. Using a terminal with bare conductive parts (such
as a banana plug) is dangerous when the terminal comes loose.

Use cables with safety terminals that cover the conductive parts for connecting
to the current sensor input terminals. Using a terminal with bare conductive
parts is dangerous when the terminal comes loose.

Some input modules have multiple systems of current input terminals. Note that
only one system (one set of current input terminals) can be used on a module at
any given time. Remove all other cables connected to the current input
terminals or current sensor input connector.

When the voltage of the circuit under measurement is being applied to the
current input terminals, do not touch the other current input terminals or current
sensor terminals. Since these terminals are electrically connected inside the
instrument, this act is dangerous.

When connecting measurement cables from an external current sensor to the
current sensor input connector, remove the cables connected to the current
input terminals. In addition, when the voltage of the circuit under measurement
is being applied to the current sensor input terminal, do not touch the other
current input terminals or current sensor terminals. Since these terminals are
electrically connected inside the instrument, this act is dangerous.

When using the external potential transformer (PT) or current transformer (CT),
make sure it has enough withstand voltage with respect to the voltage (U) being
measured (2U + 1000 V recommended). Also, make sure that the secondary
side of the CT does not become an open circuit while the power is being
applied. Otherwise, high voltage will appear at the secondary side of the CT,
making it extremely dangerous.

When using an external current sensor, make sure to use a sensor that comes
in a case. The conductive parts and the case should be insulated, and the
sensor should have enough withstand voltage with respect to the voltage being
measured. Using a bare sensor is dangerous, because you might accidentally
come in contact with it.

When using a shunt-type current sensor as an external current sensor, turn OFF
the circuit under measurement. If power is being applied, the voltage of the
circuit under measurement will be applied to the shunt-type current sensor,
making it dangerous.

3-6
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3.4 Wiring Precautions

When using a clamp-type current sensor as an external current sensor, have a

good understanding of the voltage of the circuit under measurement and the

specifications and handling of the clamp-type sensor. Then, confirm that there

are no shock hazards.

For safety reasons, when using the instrument on a rack mount, furnish a switch

for turning OFF the circuit under measurement from the front side of the rack.

To make the protective functions effective, check the following items before

applying the voltage or current of the circuit under measurement.

* The power cable provided with the instrument is used to connect to the power
supply and the instrument is grounded.

* The power switch of the instrument is turned ON.

* The current input protective cover provided with the instrument is being used.

When the power switch of the instrument is turned ON, do not apply a signal

that exceeds the following values to the voltage or current input terminals.

When the instrument is turned OFF, turn OFF the circuit under measurement.

For other input terminals, see the specifications of each module in chapter 17.

Max. Allowable Input Voltage Input Current Input
Instantaneous max. The peak value is 2000 5 A terminal : The peak value is 30 A or the
(1 second) V or the RMS value is RMS value is 15 A, which ever
1000 V, which ever is is less.
less. (CAT II) 20 A terminal : The peak value is 150 A or the
RMS value is 40 A, which ever
is less.
Continuous max. Same as the 5 Aterminal : The peak value is 10 A or the
“Instantaneous max.” RMS value is 7 A, which ever is
shown above. less.

20 A terminal : The peak value is 100 A or the
RMS value is 30 A, which ever
is less.

Note

CAUTION

Use measurement cables that have adequate margins of withstand voltage and

current capacity with respect to the voltage or current being measured. It should

also have proper ratings that are suited to the measurement.

Example : When making measurements on a current of 20 A, use copper wires
that have a conductive cross-sectional area of 4 mm?.

After wiring, the wiring method must be selected. See section 5.2, “Selecting the Wiring
Method.”

When measuring large currents or voltages or currents that contain high frequency
components, take special care in dealing with mutual interference and noise when wiring.
Keep the measurement cables as short as possible to minimize the loss between the circuit
under measurement and the instrument.

The thick lines on the wiring diagrams shown in sections 3.7 and 3.10 are the sections where
the current flows. Use appropriate wires that are suitable for the current.

In order to make accurate measurements of the voltage of the circuit under measurement,
connect the cable to the circuit as close as possible.

In order to make correct measurements, separate the measurement cables as far away from
the earth ground wires and the instrument’s case as possible to minimize the static
capacitance to earth ground.

IM 253710-01E
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3.5 For Making Accurate Measurements

Effects of Power Loss

By using an appropriate wiring method that matches the load, the effects of power loss
on measurement accuracy can be minimized.
We will consider the current source (SOURCE) and load resistance (LOAD) below.

When the measured current is relatively large

Wire so that the voltage measurement circuit is connected to the load side. The
current measurement circuit measures the sum of current i. flowing through the load
of the circuit under measurement and the current iy flowing through the voltage
measurement circuit. Because the current flowing through the circuit under
measurement is i, iv is the amount of error. The input resistance of the voltage
measurement circuit of the instrument is approximately 1 MQ. If the input is 1000 V,
iv is approximately 1 mA (1000 V/1 MQ). If the load current, i., is 10 A or more (load
resistance is 100 Q or less), then the effect of iv on the measurement is 0.01% or
less. If the inputis 100 V and 10 A, iv = 0.1 mA (100 V/1 MQ) then the effect of iy on
the measurement accuracy is 0.001% (0.1 mA/10 A).

SOURCE LOAD

SOURCE

LOAD

Input terminal !
(ELEMENT) —romwo—i_id il

This instrument

As a reference, the relationship of the voltages and currents that produce effects of
0.1%, 0.01%, and 0.001% are shown in the figure below.

0.1% Effect 0.01% Effect

=z 1000— e
8 800 : :
(é) ! I
> | 600 [ |
Q \ ‘
s 400/ Smaller effect

| |
E.—) 200l ‘ 0.001% Effect
Q
o)) 0 1 1 ] 1 1 1 1
= o1 2 4 6 8 10 12 14 16 18 20

1A —> Measured current (A)

When the measured current is relatively small

Wire so that the current measurement circuit is connected to the load side. In this
case, the voltage measurement circuit measures the sum of the load voltage e and
voltage drop e across the current measurement circuit. e is the amount of error in
this case. The input resistance of the current measurement circuit of the instrument is
100 mQ and 11 mQ for the 5-A and 20-A terminals, respectively. For example, if the
load resistance is 1 kQ, then the effects on the measurement accuracy is 0.01% for
the 5-A terminal (100 mQ/1 kQ) and 0.0011% for the 20-A terminal (11 mQ/1 kQ).

SOURCE

Sk
1@

3-8

IM 253710-01E



3.5 For Making Accurate Measurements

Effects of Stray Capacitance

/ \
! |
Ii|_ U | |
| O—wWv {} |
< |
I 3 .
| J_rUI |
! | LOAD
ies _:_____!__'__\ Cs .} |
.~ e S SZiin
T >
) 7 X
“\_)source £ L¢ | i
e —— . Ly
+ |

The effects of stray capacitance on the measurement accuracy can be minimized by
connecting the current input terminal of the instrument to the side that is close to the
earth potential of the power source (SOURCE)

The internal structure of the instrument is as follows.

The voltage and current measurement circuits are each enclosed in shielded cases.
These shielded cases are placed inside the outer case. The shielded case of the voltage
measurement circuit is connected to the + terminal of the voltage input terminal and the
shielded case of the current measurement circuit is connected to the + terminal of the
current input terminal.

Because the outer case is insulated from the shielded case, stray capacitance Cs of
approximately 100 pF exists. The current generated by this stray capacitance, Cs, will
cause errors.

L Shielded case of the

y | | < | voltage measurement circuit
- % [: .. Cs Outer case
O L / Earth

111

|
| O—;I} N
.-~ Cs
O™ | o
| —Shielded case of the

current measurement circuit

For example, we will consider the case when one side of the power source and the outer
case are grounded.
In this case, two current flows can be considered, load current i. and the current that
flows through the stray capacitance ics. iL flows through the current measurement circuit,
then through the load, and returns to the power source (shown with a dotted line). ics
flows through the current measurement source, through the stray capacitance, and then
through the earth ground of the outer case, and returns to the power source (shown with
a dot-dash line).
Therefore, the current measurement circuit ends up measuring the sum of iL and ics even
though it wants to measure only iL. ics is the amount of error in this case. If the voltage
applied to Cs is Vcs (common mode voltage), then ics can be found using the following
equation. Because the phase of ics is ahead of the voltage by 90° the effects of ics on
the measurement accuracy increases as the power factor gets smaller.

ics = Ves x 21f X Cs

When measuring high frequencies as in this instrument, this error, ics, cannot be ignored.
By connecting the current input terminal of the instrument to the side that is close to the
earth potential of the power source (SOURCE), the + terminal of the current
measurement circuit of the instrument approaches the earth potential. Thus, Vcs
becomes approximately zero and very little ics flows. As a result, the effect on the
measurement accuracy is minimized.

IM 253710-01E
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3.6 Connecting the Power Supply

Before connecting the power
Follow the warnings below to avoid electric shock and damage to the instrument.

A WARNING

« Connect the power cord only after confirming that the voltage of the power
supply matches the rated electric power voltage for the instrument.

« Connect the power cord after checking that the power switch of the instrument is
turned OFF.

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

« Always use protective earth to prevent electric shock. Connect the power cord
of the instrument to a three-pole power outlet that has a protective earth
terminal.

« Never use an extension cord that does not have protective earth, otherwise the
protection function will be compromised.

. _______________________________________________________________________________________________________|

Connecting Procedure
1.  Check that the power switch is OFF.
2. Connect the plug of the accessory power cord to the power connector on the
rear panel of the instrument.
3.  Plug the other end of the power cord into a power outlet that satisfies the
conditions below. The AC outlet must be a three-pole type that has a protective
earth terminal.

Item Specification

Rated supply voltage : 100 to 120 VAC, 200 to 240 VAC
Permitted supply voltage range 1 90 to 132 VAC, 180 to 264 VAC
Rated supply voltage frequency : 50/60 Hz

Permitted supply voltage frequency range 1 4810 63 Hz

Maximum power consumption (when using the printer) : 200 VA

On some instruments,
the direction of the power
connector may be as shown below.
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3.7 Directly Wiring the Circuit under Measurement

The measurement cable is wired directly from the circuit under measurement to the
voltage/current input terminal of the power measurement module.

To prevent electric shock and damage to the instrument follow the precautions given in
section 3.4, “Wiring Precautions.”

Connecting to the Input Terminal

Voltage input terminal
Insert the safety terminal (the conductive parts are not exposed) into the voltage input
terminal

Current input terminal
Power module 253751 has 5-A terminals.

Power module 253752 has two types of terminals, 5-A and 20-A terminals, but only
one system of current input (one set of current input terminals) can be used on each
input module at one time. To prevent electric shock and damage to the instrument,
do not wire measurement cables to multiple current input terminals simultaneously.

The screws used on the terminal (binding post) are M6 screws. Either wind the wire
around the screw or pass the crimp-on lugs through the screw axis, then tighten firmly
by holding the terminal knob.

IM 253710-01E
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3.7 Directly Wiring the Circuit under Measurement

Combinations of Wiring Methods and Elements
The combination of the selectable wiring methods and elements varies depending on the
installation position of the power measurement modules as follows.

Elements that has Selectable wiring methods Combination
power measurement of elements
modules installed
Only 1 1P2W 1
1and2 1P2W-1P2W 1-2
1P3W (1and 2)
3P3W (1and 2)
1,2,and 3 1P2W-1P2W 1-2-3
(All three elements are handled as single-phase, two-wire systems.)
1P2W-1P3W 1-(2 and 3)
1P2W-3P3W 1-(2 and 3)
1P3W-1P2W (1 and 2)-3
3P3W-1P2W (1 and 2)-3
3V3A (1, 2, and 3)
3P4W (1, 2, and 3)
1,2,3,4 1P2W-1P2W 1-2-3-4
(All four elements are handled as single-phase, two-wire systems.)
1P2W-1P3W 1-(2 and 3)-4
(Elements 1 and 4 are handled as single-phase, two-wire systems.)
1P2W-3P3W 1-(2 and 3)-4
(Elements 1 and 4 are handled as single-phase, two-wire systems.)
1P2W-3V3A 1-(2, 3, and 4)
1P2W-3P4W 1-(2, 3,and 4)
1P3W-1P2W (1 and 2)-3-4
(Elements 3 and 4 are handled as single-phase, two-wire systems.)
1P3W-1P3W (1 and 2)—(3 and 4)
1P3W-3P3W (1 and 2)—(3 and 4)
3P3W-1P2W (1 and 2)-3-4
(Elements 3 and 4 are handled as single-phase, two-wire systems.)
3P3W-1P3W (1 and 2)—(3 and 4)
3P3W-3P3W (1 and 2)—(3 and 4)
3V3A-1P2W (1, 2, and 3)-4
3P4AW-1P2W (1, 2, and 3)-4

1P2W : single-phase, two-wire system
1P3W : single-phase, three-wire system
3P3W : three-phase, three-wire system
3V3A : three-voltage, three-current system
3P4W : three-phase, four-wire system
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3.7 Directly Wiring the Circuit under Measurement

Note
« Check that the power measurement modules are installed in order starting from the element

number 1 slot. If you leave the slots that have smaller element numbers empty,
measurements will not be made properly. (For example, do not install a power measurement
module into the element number 2 slot and leave the element number 1 slot empty. Do not
install power measurement modules into element number 1 and 3 slots and leave the element
number 2 slot empty.) For the procedures on installing the modules, see section 3.3,
“Installing the Input Module.”

« When the sensor input module is installed into the element number 4 slot, only up to three
power measurement modules can be installed. In this case, you cannot select a wiring
method that uses four power measurement modules.

« After wiring, the wiring method must be selected. See section 5.2, “Selecting the Wiring
Method.”

« The thick lines on the wiring diagrams are the sections where the current flows. Use
appropriate wires that are suitable for the current.

Wiring Example of a single-phase, two-wire system (1P2W)
If power measurement modules are installed into all four slots, four single-phase two-
wire systems can be set up.

SOURCE LOAD

‘ Iéj \ u
@) SOURCE ), LOAD

i@l
Input terminal N
SOURCE LOAD

LOn)E

N

U
) U
©0 SOURCE ). LOAD
| I—

Input terminal

Wiring Example of a single-phase, three-wire system (1P3W)
« If power measurement modules are installed in all four slots, then two single-phase
three-wire systems can be set up (elements 1 and 2 and elements 3 and 4).
« The combination of elements that can be wired to the input terminals in the figure are
as follows. The rest of the elements can be wired to single-phase, two-wire systems.

Input Terminal 1 Input Terminal 2

Element 1 Element 2
Element 2 Element 3
Element 3 Element 4
SOURCE LOAD
=
N o/ U
+
SOURCE N LOAD
®0 ® -
U
(2)
| +
Input Terminal 1 Input Terminal 2
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3.7 Directly Wiring the Circuit under Measurement

Wiring Example of a three-phase, three-wire system (3P3W)
» If power measurement modules are installed in all four slots, then two three-phase
three-wire systems can be set up (elements 1 and 2 and elements 3 and 4).
« The combination of elements that can be wired to the input terminals in the figure are
as follows. The rest of the elements can be wired to single-phase, two-wire systems.

Input Terminal 1 Input Terminal 2

Element 1 Element 2
Element 2 Element 3
Element 3 Element 4
LOAD
R SOURCE U
S Ul
T + LOAD
®0 ®0
Input Terminal 1 Input Terminal 2

Wiring Example of a three-voltage, three-current system (3V3A)
The combination of elements that can be wired to the input terminals in the figure are
as follows. The rest of the elements can be wired to single-phase, two-wire systems.

Input Terminal 1 Input Terminal 2 Input Terminal 3

Element 1 Element 2 Element 3
Element 2 Element 3 Element 4
R SOURCE LOAD
I/ TO\E
S = W
T p—

SOURCE Q@U LOAD
50 50 ®0 Wt T T
@ I@I @ 12—

I I 1 @i

Input Terminal 1 Input Terminal 2 Input Terminal 3

Wiring Example of a three-phase, four-wire system (3P4W)
The combination of elements that can be wired to the input terminals in the figure are
as follows. The rest of the elements can be wired to single-phase, two-wire systems.

Input Terminal 1 Input Terminal 2 Input Terminal 3

Element 1 Element 2 Element 3
Element 2 Element 3 Element 4
RSOURCE LOAD
S Ifl‘l\ir
R U
T
N SOURCEN * LOAD
T S & ~F
59 | | ool | | 6o COR AN
eI | [ &I | | BY s
(12)
' ' TS (1)

Input Terminal 1 Input Terminal 2 Input Terminal 3
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3.8

Using an External Current Sensor to Wire the
Circuit under Measurement

To prevent electric shock and damage to the instrument follow the precautions given in
section 3.4, “Wiring Precautions.”

* As shown below, when the maximum current value of the circuit under measurement
exceeds the maximum measurement range of the current input terminal, an external
sensor cable from the external current sensor can be connected to the current sensor
input connector of the power measurement module in order to measure the current of
the circuit under measurement.
¢ Power measurement module 253751

When the maximum current exceeds “7 Arms” or “10 Apeak.”
* Power measurement module 253752
¢ 5-Aterminal : When the maximum current exceeds “7 Arms” or “10 Apeak.”
e 20-Aterminal : When the maximum current exceeds “30 Arms” or “100 Apeak.”
« A shunt-type or clamp-type current sensor can be used for an external current sensor.

Connecting to the current sensor input connector

Connect an external sensor cable, with the BNC connector that is included in the
package, to the current sensor input connector of the power measurement module.

Combination of Wiring Methods and Elements

The combination of the selectable wiring methods and elements varies depending on the
number of installed power measurement modules. For details, see “Combination of
Wiring Methods and Elements” and “Wiring Examples” in section 3.7, “Directly Wiring the
Circuit under Measurement.”

IM 253710-01E
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3.8 Using an External Current Sensor to Wire the Circuit under Measurement

Note

Check that the power measurement modules are installed in order starting from the element
number 1 slot. If you leave the slots that have smaller element numbers empty,
measurements will not be made properly. (For example, do not install a power measurement
module into the element number 2 slot and leave the element number 1 slot empty. Do not
install power measurement modules into element number 1 and 3 slots and leave the element
number 2 slot empty.) For the procedures on installing the modules, see section 3.3,
“Installing the Input Module.”
When the sensor input module is installed into the element number 4 slot, only up to three
power measurement modules can be installed. In this case, you cannot select a wiring
method that uses four power measurement modules.
After wiring, the wiring method must be selected. See section 5.2, “Selecting the Wiring
Method.”
The thick lines on the wiring diagrams are the sections where the current flows. Use
appropriate wires that are suitable for the current.
The current sensor input transformation function can be used to transform the input signal to
data that correspond to direct measurements. For the procedures, see section 5.4, “Setting
the Measurement Range when using an External Current Sensor.”
Note that the frequency and phase characteristics of the external current sensor affect the
measured data.
Make sure that the polarity is correct when connecting to the circuit. Otherwise, the polarity of
the measured current is reversed and proper measurements cannot be made. Be especially
careful when using a clamp-type current sensor, because it is easy to reverse the connection.
* To minimize error when using a shunt-type sensor, note the following points when
connecting the external sensor cable.
Connect the shielded wire of the external sensor cable to the L side of the shunt output
terminal (OUT).
« Minimize the area created between the wires connecting the current sensor to the external
sensor cable. The effects due to the line of magnetic force and noise that enter this area
of space can be reduced.

Shunt-type current Sensor  area of space created by the connection wires

OUTH
I External sensor cable
N N

g H ©>PZ4000

+d :'/\Shielded wire
ouTL

For a shunt-type current sensor, connect it to the power earth ground side as shown in the
figure below. If you have to connect the sensor to the non-earth side, use a wire that is
thicker than AWG18 (conductive cross-sectional area of approx. 1 mm?) between the sensor
and the instrument to reduce the effects of common mode voltage. Take safety and error
reduction in consideration when constructing an external sensor cable.

! |

oV . .
O+ Voltage input terminal
LOAD
i/H\X::E Current sensor input connector
" |
af

Shunt-type current sensor

When the circuit under measurement is not grounded and the signal is high in frequency or
large in power, the effects of the inductance of the connection cable for the shunt-type current
sensor become large. In these cases, use an isolation sensor (CT, DC-CT, or clamp) for the
measurements.

Clamp-type current sensor

€ ! oV . : |
O+ Voltage input terminal
LOAD
—1| Current sensor input connector
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3.8 Using an External Current Sensor to Wire the Circuit under Measurement

The following wiring examples are for connecting shunt-type current sensors. When
connecting a clamp-type current sensor, replace the shunt-type current sensor with the
clamp-type. For the combinations of the elements and the input terminals in the figures
below, see “Wiring Examples” in section 3.7, “Directly Wiring the Circuit under
Measurement.”

Wiring Example of a single-phase, two-wire system (1P2W) using a shunt-type current
sensor
SOURCE LOAD

_______

® @ |Input terminal

Current sensor input connector

Wiring Example of a single-phase, three-wire system (1P3W) using a shunt-type
current sensor

SOURCE | . LOAD

OUTHE ;OUTL

N
| +
OUTH OuUT L
® Q@ |Input terminal 1 ® @ |Input terminal 2
0 0
Current sensor Current sensor
input connector input connector

Wiring Example of a three-phase, three-wire system (3P3W) using a shunt-type current
sensor

SOURCE | . LOAD

R e )q:/\i?(
OUTH OuUT L I +
S ( )q:/\:? )
OUTH OuT L

® @ |Input terminal 1 ® @ |Input terminal 2
) ——————©O

Current sensor Current sensor

input connector input connector
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3.8 Using an External Current Sensor to Wire the Circuit under Measurement

Wiring Example of a three-voltage, three-current system (3V3A) using a shunt-type

current sensor
SOURCE | LOAD

+
R
| +
s
OUT H|[ouT L QTQN:’SC | i
. +
OUT H||OUT L OQ_\W:’@_C

OUTH){OUTL

Input Input I—,Input
@ J terminal 1 @ Y terminal 2 @ @ terminal 3
———0) = ) = ")
Current sensor Current sensor Current sensor
input connector input connector input connector

Wiring Example of a three-phase, four-wire system (3P4W) using a shunt-type current
sensor
SOURCE | . LOAD

R
ouT HE§ gSOUT L | +
s
ouT H§ PouTL |

T
OUTH OUTL

I+

N

Input Input Input
@,terminal 1 @,terminal 2 @,terminal 3
O

———O ———O ———O
Current sensor Current sensor Current sensor
input connector input connector input connector
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3.9 Using an External PT or CT to Wire the Circuit
under Measurement

Connect a measurement cable from an external potential transformer (PT) or current
transformer (CT) to the voltage or current input terminal of the power measurement
module.

To prevent electric shock and damage to the instrument follow the precautions given in
section 3.4, “Wiring Precautions.”

« An external PT can be used to make measurements when the maximum voltage
value of the circuit under measurement exceeds the maximum measurement range of
the power measurement module, “1000 Vrms” or “2000 Vpeak.”

* An external CT can be used to make measurements when the maximum current value
of the circuit under measurement exceeds the maximum current range of the power
measurement module.

* Power measurement module 253751
When the maximum current exceeds “7 Arms” or “10 Apeak.”
* Power measurement module 253752
« 5-Aterminal : When the maximum current exceeds “7 Arms” or “10 Apeak.”
¢ 20-A terminal : When the maximum current exceeds “30 Arms” or “100 Apeak.”

Connecting to the Input Terminal
Voltage input terminal
Insert the safety terminal (the conductive parts are not exposed) into the voltage input
terminal

Current input terminal
The power measurement module 253751 has 5-A terminals.

Power measurement module 253752 has two types of terminals, 5-A and 20-A
terminals, but only one system of current input (one set of current input terminals) can
be used on each input module at one time. To prevent electric shock and damage to
the instrument, do not wire measurement cables to multiple current input terminals
simultaneously.

The screws used on the terminal (binding post) are M6 screws. Either wind the wire
around the screw or pass the crimp-on lugs through the screw axis, then tighten firmly
by holding the terminal knob.

Combination of Wiring Methods and Elements
The combination of the selectable wiring methods and elements varies depending on the
number of installed power measurement modules. For details, see “Combination of
Wiring Methods and Elements” and “Wiring Examples” in section 3.7, “Directly Wiring the
Circuit under Measurement.”
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3.9 Using an External PT or CT to Wire the Circuit under Measurement

Note

Check that the power measurement modules are installed in order starting from the element
number 1 slot. If you leave the slots that have smaller element numbers empty,
measurements will not be made properly. (For example, do not install a power measurement
module into the element number 2 slot and leave the element number 1 slot empty. Do not
install power measurement modules into element number 1 and 3 slots and leave the element
number 2 slot empty.) For the procedures on installing the modules, see section 3.3,
“Installing the Input Module.”

When the sensor input module is installed into the element number 4 slot, only up to three
power measurement modules can be installed. In this case, you cannot select a wiring
method that uses four power measurement modules.

After wiring, the wiring method must be selected. See section 5.2, “Selecting the Wiring
Method.”

The thick lines on the wiring diagrams indicate areas of current flow. Use wires that are
suitable for the current present.

The scaling function can be used to transform the input signal to data that correspond to
direct measurements. For the procedures, see section 5.5, “Setting the Scaling Function
when using an External PT or CT.”

Note that the frequency and phase characteristics of the PT or CT affect the measured data.

For the combinations of the elements and the input terminals in the figures below, see
“Wiring Examples” in section 3.7, “Directly Wiring the Circuit under Measurement.”

Wiring Example of a single-phase, two-wire system (1P2W) using PT and CT

SOURCE

LOAD SOURCE LOAD

oof,

nput terminal

oof,

nput terminal

Wiring Example of a single-phase, three-wire system (1P3W) using PT and CT

SOURCE

LOAD

© 0}

Input terminal 2

©0}-

Input terminal 1

3-20

IM 253710-01E



3.9 Using an External PT or CT to Wire the Circuit under Measurement

Wiring Example of a three-phase, three-wire system (3P3W) using PT and CT

- SOURCE LOAD

S
T

© 0}

Input terminal 2

&0}

Input terminal 1

Wiring Example of a three-voltage, three-current system (3V3A) using PT and CT

- SQURCE LOAD

S

0}

Input terminal 3

© 0}

Input terminal 2

© 0}

Input terminal 1

Wiring Example of a three-phase, four-wire system (3P4W) using PT and CT

SOURCE LOAD

R ==
S
T
N

&0}

Input terminal 3

© 0}

Input terminal 2

© 0}

Input terminal 1
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3.10 Wiring a Circuit with Voltage Input Exceeding
600 V

When the voltage across the voltage input terminals exceeds 600 V, do not directly input
the current to the current input terminals. Connect the output of an isolation sensor (CT,
DT-CT, or clamp) to the current sensor input connector.

& WARNING

* The rated voltage between the input terminal (voltage input terminal, current
input terminal, and current sensor input connector) and earth ground is 600 V.
Do not apply a voltage exceeding 600 V.

< The rated voltage between the voltage and current input terminals, between the
voltage input terminal and current sensor input connector, and between the
current input terminal and current sensor input connector is 600 V. Do not apply
a voltage exceeding 600 V.

« The rated voltage between the U-voltage input terminal and the + terminal of
voltage input terminal is 1000 V. Do not apply a voltage exceeding 1000 V.

« When the voltage across the voltage input terminals exceeds 600 V, do not
directly input the current to the current input terminals. Connect the output of an
isolation sensor (CT, DT-CT, or clamp) to the current sensor input connector.

« Follow the precautions given in section 3.4, “Wiring Precautions.”

When the isolation sensor is current output

SOURCE O LOAD

When the isolation sensor is voltage output

SOURCE O LOAD

® @ |input terminal
—0

Current sensor input connector (Current sensor)

Note

For wiring precautions, see also sections 3.8 and 3.9.
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3.11 Turning ON/OFF the Power Switch

Points to Check before Turning ON the Power

« Check that the instrument is installed properly (see section 3.2, “Installing the
Instrument”).

« Check that the input module is installed properly (see section 3.3, “Installing the Input
Module”).

« Check that the power cord is connected properly (see section 3.6, “Connecting the
Power Supply”).

» Check that the circuit under measurement is wired properly (see sections 3.7 “Directly
Wiring the Circuit under Measurement,” 3.8 “Using an External Current Sensor to Wire
the Circuit under Measurement,” 3.9 “Using an External PT or CT to Wire the Circuit
under Measurement,” and 3.10 “Wiring a Circuit with Voltage Input Exceeding 600 V.”

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

Turning ON/OFF the Power Switch

Pressing the button once turns the instrument ON. Pressing it again turns the instrument

OFF.

OFF

1L
L. 1.

The Order in Turning ON/OFF the Power

When using the model with the SCSI option and you wish to save or load data using an
external SCSI device, turn ON the SCSI device first, then turn ON this instrument. When
turning OFF the instrument and SCSI device, reverse the order.

Power Up Operation

When the power switch is turned ON, the self-test starts automatically. When the self-
test completes successfully, the display shows the screen that is displayed when the
power switch is turned OFF.

Note

If the instrument does not operate as described above when the power switch is turned ON,
turn OFF the power switch and check the following points.

Check that the power cord is securely connected to the outlet.

Check that the correct voltage is coming to the power outlet (see section 3.6, “Connecting
the Power Supply.”

Check that the fuse is not blown (see section 16.5, “Replacing the Power Fuse”).

If the power switch is turned ON while pressing the RESET key, the setting parameters
are initialized to their factory default values. For information on initialization, see section
4.2, “Initializing the Settings.”

If the instrument still does not work after checking these points, contact your nearest
YOKOGAWA dealer for repairs.

IM 253710-01E
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3.11 Turning ON/OFF the Power Switch

For Making Accurate Measurements
e Turn ON the power switch and allow the instrument to warm up for at least 30
minutes.
« Perform zero-level compensation after warm-up (see section 4.4, “Performing Zero-
Level Compensation”).

Shut Down Operation
The setup parameters that exist immediately before the power switch is turned OFF are
stored in memory. The same is true when the power cord gets disconnected from the
outlet. The next time the power switch is turned ON, the instrument powers up using the
stored setup parameters.

Note

A lithium battery is used to retain the setup parameters. When the lithium battery voltage falls
below a certain level, a message is displayed on the screen (see section 16.2) when the
power switch is turned ON. When this message appears frequently, the battery must be
replaced quickly. The user cannot replace the battery. For battery replacement, contact your
nearest YOKOGAWA dealer. For information regarding battery life, see section 16.6.
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3.12 Setting the Date and Time

CONFIGURATION

i i _=TRIG'D gESET SELEC,
SETUP| INPUT |MEASURE|TRIGGER!
DISPLAY| MATH CURSOR ZOOM

= REMOTE

=
S
S

!
=
I
S
Y
m
i
o

=
)
S
2
2

FIL

- = [SHIFT]

\ NE
N—"
copy NULL CAL -
MENU
SINGLE| =
(Lt ] =smarmsTop

ABORT

(OBSERVATION_TIME)

# Q)

ELEMENTS
ER]

0000000
|

« The ] mark indicates the keys that are used for the operation.
e To exit the menu during operation, press the ESC key.

Procedures

1. Pressthe MISC key to display the Misc menu.
2. Press the [Date/Time] soft key to display the date/time setting dialog box.

Turning ON/OFF the date/time display
3. Turn the jog shuttle to select [Display].
4.  Press the SELECT key to select [ON] or [OFF].

Setting the date or time
5. Turn the jog shuttle to select [Date] or [Time].
6. Pressthe SELECT key to display the keyboard.
7.  Use the keyboard to set the date or time.
For keyboard operations, see section 4.1, “Entering Values and Strings.”

Confirming the new settings

8.  Turn the jog shuttle to select [Set].

9.  Pressthe SELECT key. If [ON] was selected in step 4, the new date and time
are displayed in the lower right corner of the screen. If the procedure is aborted
without pressing the SELECT key, the new settings are not reflected on the
display.

Hisc, Hisc,

Information

Date setting

K
GPIB/RS23Z
I 99,0330 I
N
[k

SCSI ID

q
GPIB/RSZ3Z

SCSI1 1D

4 Date/Time

Display  [OFF_PH[ ] I
# [ Tate Time #
Date

Time 13:25:31

Time setting

I 13:08:00

Information - IHEERT

Conf ig

Config

Selftest

I

Next Next

1.2

Bininnnnini

1999,01-13 13:25:49|

|
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3.12 Setting the Date and Time

Explanation

Turning ON/OFF the date/time display
You can select whether or not to display the date and time in the lower right corner of
the screen.
« OFF : Do not display the date and time.
* ON : Display the date and time.

Setting the date and time
¢ Setting the date
You can set the date in the form YY/MM/DD (year/month/day). Set the lower two
digits for the year. Set 00 to 98 for years 2000 to 2098, and 99 for the year 1999.

e Setting the time
You can set the time in the form HH : MM : SS (hour : minute : second). The hour
is set using a 24-hour clock.

Confirming the new settings
When the date/time is turned ON/OFF, it is immediately reflected on the screen.
However, if you are changing the date and time, you must confirm the new settings. If
you do not (abort the operation), the new settings will not take effect.

Note
« The date and time information is backed up with the lithium battery when the power is turned
OFF.
¢ The instrument contains leap year information. The instrument determines the leap year
calendar when the new settings are confirmed. If you enter [2/29] on a non-leap year, an
error message will be displayed.
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Chapter 4 Common Operations

4.1 Entering Values and Strings

Entering Values
By using the rotary knob
The observation time can be set regardless of the displayed menu.
i A
ABORT

(0BSERVATION TIME)

7 N

N 7]

By using the jog shuttle
After selecting the setup parameter with the soft keys and the SELECT key, the value
can be changed using the jog shuttle. The outer shuttle ring can be used step
through the values in large increments. On some parameters, the arrow keys below
the jog shuttle can be used to move among the digits.

[__Trigger___]
" Hode

Tnput

Pouer Hodule,

Pouer Module

Element 1 Element 2 Element 3 Element 4 Auto

(20A Shunt) (20A Shunt) (20A Shunt) (264 Shunt)

U Range 2000Upk__] [_20eeUpk__] [_Z006Upk__] [_2000Upk
Terminal [A[Sen_zoA] [J5A] Sen_ZoA] [FA] Sen_Zoa] [FA]Sen_20A
I Range 10Apk, 10ApK, 1oApk, 1oApk,

Sensor

Ratio(musal | 0.0000 P . 0000, 0.0000, 0.0000,
Line

Filter OFF, OFF, OFF, OFF,
Zero Cross

Fitter
scaling

Pt Ratio [ 9.0000] [ ©.0000] [ ©.0000] [ 0.0000

il Source

CH1

Type
Window
Slope

H + it
& Level |

9.0z

BininnEninl

10000000

& Position
Ct Ratio [ 0.0000] [ ©0.0000] [ ©.0000] [ 0.0000]
Scaling 0z
Factor [ 0.0000] [ ©0.0000] [ ©.0000] 3.0000,
) Delay
0.0us
N - N
Note

The parameters that can be changed using the jog shuttle are reset to their initial values
when the RESET key is pressed.

Entering Strings
The date/time, file name, and comment can be entered using the keyboard that is
displayed on the screen. The jog shuttle, SELECT key, and arrow keys are used to
operate the keyboard to enter the character strings. The keyboard that is displayed
when creating equations for user-defined functions and waveform computations contain
special keys. See the “Note” on the next page.

Operating the keyboard

1.  Turn the jog shuttle to select the character to be entered.

2. Pressing the SELECT key enters the character in the entry area.
If there are strings already in the entry area as with the date and time, use the
arrow keys to select the entry position.

3. Repeat steps 1 and 2 to enter all the characters.

4.  After entering all the characters, select [ENT] on the keyboard and press the
SELECT key. The string is confirmed and the keyboard disappears.

Save,

Entry box || I

INSERT indicator " = mseer
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4.1 Entering Values and Strings

Keys other than the character keys

DEL or BS : Deletes the character before the entry position.

INS : Switches the insert/overwrite mode. During the insert mode, the INSERT
indicator on the keyboard lights. When a new character is entered in the insert
mode, the new character is placed at the entry position and all following characters
are moved forward.

CLR : Clears all displayed characters.

CAPS : Switches between upper case and lower case.

SPACE : Enters a space.

ENT : Confirms the displayed characters.

Number of characters and types that can be used

Item Number of Characters Characters that can be Used
Date/time  Specified number 0to9 (/)
File name 1 to 8 characters 0to9,Ato Z, %, _, () (parenthesis), —(minus sign)
Comment 0 to 25 characters* all characters (includes spaces)
Note

Upper and lower case letters are not distinguished for file names. They are distinguished in
comments. In addition, the following five file names cannot be used due to limitations of MS-
DOS.

AUX, CON, PRN, NUL, CLOCK

When using the GP-IB or serial interface commands to enter a file name, the following
symbols that do not exist on the keyboard of this instrument can be used.

{1

The keyboard that is displayed when creating equations for user-defined functions and
waveform computations is as follows. Long function names can be selected by pressing one
key. Long equations can be temporarily held in the internal memory so that it can be used in
other equations. The procedure to store equations in the internal memory is as follows. 1.
After setting the equation, select [ENTER] on the keyboard. 2. When the SELECT key is
pressed, the equation is confirmed as well as temporarily stored. The procedure to recall
equations from the memory is as follows. 1. Press the =1 key on the keyboard and press the
SELECT key to open a window. 2. A list of stored equations is displayed. Select the desired
equation and press the SELECT key. The equation appears in the entry box on the
keyboard. Take note of the following points. 1. When the equation is not correct and an error
message is displayed, it is still stored in the memory. 2. If there is a character string in the
entry box, it is overwritten with the recalled equation. 3. Up to five equations can be stored.
Beyond five, for all successive equations, the oldest equation is cleared.

The keyboard that is displayed when creating The window displaying the equation
equations for user-defined functions that is stored in the memory

| ABCDEFGH | | ABCDEFGH |

- ]NSERT

WBCDEFGH

The keyboard that is displayed when creating
equations for waveform computations

The key that is selected
when displaying the above window

- INSERT
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4.2 Initializing the Settings

Procedure

Explanation

CONFIGURATION.

= TRIG'D.

Note

0000000k

ISETUP INPUT MEASURE | TRIGGER!
ACQ
DISPLAY| MATH |CURSOR | ZOOM

= REMOTE

[ K I
EMLEEN);/EN TS

SINGLE |[ =
I START/STOP
ABORT

(OBSERVATION TIME

7 N

[cr1]cn3[cusonT
[cH2]cra]cne]cns o

G | SN | S | S—

« The 1 mark indicates the keys that are used for the operation.
« To exit the menu during operation, press the ESC key.

Confirm whether or not it is okay to initialize the settings before actually carrying out the
initialization. You cannot restore the settings after they are initialized. We recommend that
you save the setup parameters (see section 12.5) before initialization.

1.  Pressthe SETUP key.
2. Press the [Initialize] soft key.

Setup,
K Hode

Normal

N wWiring |
1PZU-1PZW
Display

Resolution

6dgts

I Initialize |

JUubbuud

)

The values set with the keys can be reset to their factory default values. This function is
useful when you wish to clear the previous settings or restart a configuration from the
beginning. For details on the default settings, see Appendix 4.

Parameters that cannot be initialized

Date and time.

Settings related to saving and loading data.

Settings related to screen image data output.

Settings related to the GP-IB interface and serial interface.
SCSI ID numbers. (The SCSI interface is optional.)

Initializing on Power Up

If the power switch is turned ON while pressing the RESET key, the instrument is
powered up with the factory default settings in place. In this case, the settings related
to the GP-IB interface, serial interface, and SCSI ID numbers are also initialized.

IM 253710-01E
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4.3 Starting/Stopping Data Acquisition

s

Procedure

CONFIGURATION
= TRIG'D

INPUT Jueasure]micoe
oispLa waTH Jcursor] zoom

m
%
o

>
S
S

= REMOTE

FILE | LOCAL

- = [SHEFT]

o ] ot |

MENU

SINGLE [ =
A 'START/STOP
AZ0R

ELEMENTS
F

[FFILTER| [=FILTER| [<FILTER| [=FILTER]|
1 2 3 4
(OBSERVATION TIME)

[cri[cnafoms]ant)iomee g

S| |

CH 8 | CURRENT B

« The 1 mark indicates the keys that are used for the operation.
« To exit the menu during operation, press the ESC key.

[njnjnjuininin
alle

Operation when the START/STOP key is pressed
Pressing the START/STOP key starts or stops the data acquisition operation. Data
acquisition is in progress when the indicator on the key is lit.

Operation when the SINGLE START key is pressed
Pressing the SINGLE START key starts the data acquisition operation (the indicator
on the START/STOP key lights). After the data are acquired once according to the
trigger settings, the acquisition operation stops automatically (the indicator on the
START/STOP key turns off).

Operation when the SHIFT+SINGLE START(ABORT) key is pressed
* When data acquisition has been started with the START/STOP key, pressing the
SHIFT+SINGLE START(ABORT) key aborts the operation.
¢ When data acquisition to the memory is stopped, pressing the SHIFT+SINGLE
START(ABORT) key clears the previously acquired data in the acquisition memory.
Data related to numerical computation and waveform analysis are also cleared.

4-4
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4.3 Starting/Stopping Data Acquisition

Explanation

The difference between stopping the data acquisition using the START/STOP key

and the SHIFT+SINGLE START(ABORT) key
When the data acquisition is stopped using the START/STOP key, the acquisition
operation stops after acquiring the display record length of sampled data. Therefore,
numerical data can be measured, computed, and displayed and the waveform can be
displayed.
When the data acquisition is aborted using the SHIFT+SINGLE START(ABORT) key,
the acquisition stops immediately when the key is pressed. Therefore, numerical data
cannot be measured, computed, or displayed and the waveform cannot be displayed.
This condition can be avoided by dividing the record length. For information on
dividing the record length, see section 6.2, “Selecting the Record Length for Acquiring
Data.”

Conditions in which the START/STOP key and SINGLE START key are void
¢ During Remote mode (REMOTE indicator is lit).
¢ While printing.
* While accessing the medium.

Note
« If the acquisition conditions are changed and the measurement is started, any previously
acquired data in the acquisition memory are cleared.
« Attempting to access the storage medium while data acquisition in progress results in error.
* When the acquisition is stopped, the averaging operation is also stopped.
« When the acquisition is restarted, the averaging operation continues.

IM 253710-01E
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4.4  Performing Zero-level Compensation

Procedures

Explanation

CONFIGURATION
= TRIG'D

ACQ

o e [ oon]

m
%
o

= REMOTE

| I 3 L3 [
O 7
ABORT
= -] =

N /)]

« The 1 mark indicates the keys that are used for the operation.
« To exit the menu during operation, press the ESC key.

Press the CAL key. Zero-level compensation is performed.

Zero-level compensation

This function creates a zero input condition using the instrument’s internal circuitry

and then sets the zero level to that value. Zero-level compensation must be

performed to meet the specifications of this instrument (see chapter 17).

* Pressing the CAL key performs the zero-level compensation.

e Zero-level compensation is performed the first time a measurement is made after
changing the measurement mode, measurement range, input terminal, and input
filter.

Note
« For making accurate measurements, we recommend zero-level compensation be performed

after warming up the instrument for at least 30 minutes. In addition, the ambient temperature
needs to be within the specifications (see chapter 17) and be stable.

« If the measurement mode, measurement range, and input filter are not changed over a long
period of time, the zero level may change due to changes in the environment surrounding the
instrument. We recommend zero-level compensation be performed in this case.

46
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4.5 Using the NULL Function

CONFIGURATION
= TRIG'D.

[ I [ e

Q

e o o oon]

_=REMOTE

(e [ee [ Joon

= [SHIFT]
[copv] wure f cat | |
MENU
ELEMENT:

[=FILTER| [=FILTER] [=FILTER| [=FILTER|
] “START/STOP
1 2 3 4
ABORT

(0BSERVATION TIME)

VOLTAGE 7 Q

m

»

O
>
3

0oooooo

CH1|CH3|CH5|CHT7

C
) o e e [
C———JC _—JC _—JC 7

« The ] mark indicates the keys that are used for the operation.
* To exit the menu during operation, press the ESC key.

suonelado uowwo) H

Procedures

Press the NULL key to activate the NULL function. The indicator on the NULL key lights.

Explanation

NULL value
When the NULL function is turned ON, the NULL values are set to the Udc and Idc
values (numerical data of the simple average of the voltage and current during the
normal measurement mode, U(dc) and I(dc) during the harmonic measurement mode)
as well as Speed and Torque (when using the motor module and the input signal from
the sensor is a DC voltage) that were measured the previous time. If the previously
measured Udc and Idc as well as Speed and Torque values do not exist, such as
when the NULL function is turned ON without making a measurement after turning ON
the power, Udc and Idc are set to zero.

Note

When setting the NULL value, we recommend the voltage and current measurement ranges
be set as small as possible. The measurement resolution is higher when the measurement
range is small which results in a more accurate measurement of the NULL values.

Measurement functions that are affected by the NULL function
The NULL values are subtracted from the sampled data. Therefore, all measurement
functions are affected by the NULL values.
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4.6 Using the Help Function

Procedures

Explanation

CONFIGURATION

- = TRIG'D
SETUP INPUT |MEASURE|TRIGGER

l " ACQ

e o]

—

SINGLE | =,
] START/STOP
ABORT

(OBSERVATION TIME)

0000000k

[cr1]cr3]ens]cn7]vomae 7\

S S | S

[ cr2] cra]cn6 [ cH |curent i

SN | S| S ) S—

« The ] mark indicates the keys that are used for the operation.
* To exit the menu during operation, press the ESC key.

Displaying the help window
1.  Pressthe HELP key to open the help window.
2. Press the operation key or soft key corresponding to the setup parameters you
wish to check. The setup data related to the pressed key are displayed.

Closing the help window
3. Press the HELP key when the help window is being displayed. The help
window disappears.

When the HELP key is pressed, a help window is displayed that contains information
related to the soft key menu or jog shuttle menu that was displayed immediately before
the help key was pressed.

If you press a key while the help window is being displayed, help information related to
the pressed key is displayed.

4-8
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Chapter 5 Setting the Measurement Mode and Range

5.1 Selecting the Measurement Mode

«For a functional description, see section 1.2.»

CONFIGURATION
: = TRIG D
N [ MEASURETR/GGER
= --,- —
N
U D/SPLAY MATH [cursor| zoom
[:ﬂ ] = REMOTE
FILE /wsc HELP |LOCAL ¢
| I 3 [ Y,
—
- = |SHIFT] —
] o [ o] |
WEND
U ELENENTS
SINGLE | =,
Cﬂ [ ZctE ] =smarmsTop
ABORT
:ﬂ = = =

B 3

CURRENT

« The 1 mark indicates the keys that are used for the operation.
« To exit the menu during operation, press the ESC key.

Procedure

1. Pressthe SETUP key to display the Setup menu.
2. Press the [Mode] soft key to display the measurement mode selection menu.
3.  Press the [Normal] or [Harmonics] soft key to select the measurement mode.

Setup.
N Hode:

Normal

Harnonics

[« Wiring i« uiring

1PZU-1P2H 1P2U-1P2W
Display
Resolution

Gagts

| Initialize |

O\

Display
Resolution

6dgts

| Initialize

JUD00OO0

0ooooooo

|

Explanation

There are two measurement modes, normal measurement and harmonic measurement.
The handling of the sampled data and the types of measurement functions vary
depending on the mode. For details, see section 1.2, “Measurement Modes and
Measurement/Computation Periods.”

Selecting the measurement mode
Select from the following choices.
¢ Normal : The mode is set to normal measurement.
¢ Harmonics : The mode is set to harmonic measurement.

Note

The measurement mode cannot be switched while the data acquisition is in progress.

IM 253710-01E 5-1
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5.2 Selecting the Wiring Method

Procedure

Explanation

«For a functional description, see section 1.2.»

CONFIGURATION

= TRIG'D gEsET 551507
SETUPY INPUT |MEASURE|TRIGGER

ACQ
) e

_=REMOTE

= [SHIFT]

|

\_~

ELEMENTS

SINGLE || ==
[ START/STOP
ABORT

OBSERVATION_TIME,

VOLTAGE 7

00000006

Q

(cr2] cracre [ cHB | curment B
S | S— | S—  —

« The ] mark indicates the keys that are used for the operation.
* To exit the menu during operation, press the ESC key.

Press the SETUP key to display the Setup menu.

Press the [Wiring] soft key to display the wiring method selection menu.
Turn the jog shuttle to select the wiring method.

Press the SELECT key to confirm the wiring method.

PwbdE

Setup,
[@+Select: [ Mode

LF2Zu-1PZY] Normal

1PZU-1P3W

1PZU-3P3U

1P2U-3V3A
1PZU-3P4
1P3U-1P2W i uiring
1P3U-1P3W 1P2U-1PZ2Y
1P3U-3P3U Tisplay
Resolution
3P3U-1P2U 6dgts
FP3U-1P3W

3P3U-3P3U

3U3a-1P2W
- |Il|itiﬂliZE |

N\

0uooooan

The wiring method is the method by which the signals that are input to each element are
combined. The numerical data of Zfunctions are determined according to the wiring
method. The selectable wiring methods vary depending on which element slots have
power measurement modules installed.

The wiring method can be selected from the table below.

The wiring symbols used in the table have the following meanings.

1P2W : single-phase, two-wire system, 1P3W : single-phase, three-wire system, 3P3W :
three-phase, three-wire system, 3V3A : three-voltage, three-current system, 3P4W :
three-phase, four-wire system.

* When the power measurement module is installed only in the element number 1
slot
The selection menu is not displayed.

Wiring Method Numerical Data of the ~ XFunction
A-(B)

1P2W * A : Displays the numerical data of element 1.
« 2B : No numerical data.

5-2
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5.2 Selecting the Wiring Method

When the power measurement modules are installed in element number 1 and 2
slots

Selectable
Wiring Method  Numerical Data of the ~ XFunction
A-(B)
1P2W-1P2W * XA : Displays the numerical data of element 1.
» 2B : Displays the numerical data of element 2.
1P3W » ZA: Displays the numerical data when elements 1 and 2 are combined into
a 1P3W system.
* 2B : No numerical data.
3P3W * >A: Displays the numerical data when elements 1 and 2 are combined into

a 3P3W system.
* 2B : No numerical data.

When the power measurement modules are installed in element number 1, 2,
and 3 slots

Selectable

Wiring Method  Numerical Data of the  ZFunction

A-(B)

1P2W-1P2W * XA : Displays the numerical data of element 1.

» 3B : Displays the numerical data of element 2.
* Element 3 is also handled as 1P2W. It does not affect ZA and 2B.

1P2W-1P3W « >A: Displays the numerical data of element 1.
» 2B : Displays the numerical data when elements 2 and 3 are combined into
a 1P3W system.

1P2W-3P3W * XA : Displays the numerical data of element 1.
» 3B : Displays the numerical data when elements 2 and 3 are combined into
a 3P3W system.
1P3W-1P2W * >A: Displays the numerical data when elements 1 and 2 are combined into

a 1P3W system.
» 2B : Displays the numerical data of element 3.

3P3W-1P2W e YA : Displays the numerical data when elements 1 and 2 are combined into
a 3P3W system.
« 3B : Displays the numerical data of element 3.

3V3A * ZA: Displays the numerical data when elements 1, 2, and 3 are combined
into a 3V3A system.
3B : No numerical data.

3P4W * YA : Displays the numerical data when elements 1, 2, and 3 are combined
into a 3P4W system.
* 3B : No numerical data.

IM 253710-01E
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5.2 Selecting the Wiring Method

* When the power measurement modules are installed in element number 1, 2, 3,

and 4 slots

Selectable

Wiring Method

A-(B)

Numerical Data of the  ZFunction

1P2W-1P2W

>A : Displays the numerical data of element 1.
>B : Displays the numerical data of element 2.

* Elements 3 and 4 are also handled as 1P2W. They do not affect ZA and 2B.

1P2W-1P3W

>A : Displays the numerical data of element 1.
>B : Displays the numerical data when elements 2 and 3 are combined into
a 1P3W system.

* Element 4 is handled as 1P2W. It does not affect ZA and ZB.

1P2W-3P3W

>A : Displays the numerical data of element 1.
>B : Displays the numerical data when elements 2 and 3 are combined into
a 3P3W system.

* Element 4 is handled as 1P2W. It does not affect ZA and %B.

1P2W-3V3A

>A : Displays the numerical data of element 1.
3B : Displays the numerical data when elements 2, 3, and 4 are combined
into a 3V3A system.

1P2W-3P4W

>A : Displays the numerical data of element 1.
3B : Displays the numerical data when elements 2, 3, and 4 are combined
into a 3P4W system.

1P3W-1P2W

>A : Displays the numerical data when elements 1 and 2 are combined into
a 1P3W system.
>B : Displays the numerical data of element 3.

* Element 4 is handled as 1P2W. It does not affect ZA and ZB.

1P3W-1P3W

>A : Displays the numerical data when elements 1 and 2 are combined into
a 1P3W system.
3B : Displays the numerical data when elements 3 and 4 are combined into
a 1P3W system.

1P3W-3P3W

>A : Displays the numerical data when elements 1 and 2 are combined into
a 1P3W system.
3B : Displays the numerical data when elements 3 and 4 are combined into
a 3P3W system.

3P3W-1P2W

>A : Displays the numerical data when elements 1 and 2 are combined into
a 3P3W system.
>B : Displays the numerical data of element 3.

* Element 4 is handled as 1P2W. It does not affect ZA and 2B.

3P3W-1P3W

>A : Displays the numerical data when elements 1 and 2 are combined into
a 3P3W system.
>B : Displays the numerical data when elements 3 and 4 are combined into
a 1P3W system.

3P3W-3P3W

>A : Displays the numerical data when elements 1 and 2 are combined into
a 3P3W system.
>B : Displays the numerical data when elements 3 and 4 are combined into
a 3P3W system.

3V3A-1P2W

>A : Displays the numerical data when elements 1, 2, and 3 are combined
into a 3V3A system.
>B : Displays the numerical data of element 4.

3P4W-1P2W

>A : Displays the numerical data when elements 1, 2, and 3 are combined
into a 3P4W system.
>B : Displays the numerical data of element 4.
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5.2 Selecting the Wiring Method

Note

Check that the power measurement modules are installed in order starting from the element
number 1 slot. If you leave the slots that have smaller element numbers empty,
measurements will not be made properly. (For example, do not install a power measurement
module into the element number 2 slot and leave the element number 1 slot empty. Do not
install power measurement modules into element number 1 and 3 slots and leave the element
number 2 slot empty.) For the procedures on installing the modules, see section 3.3,
“Installing the Input Module.”

When the sensor input module is installed into the element number 4 slot, only up to three
power measurement modules can be installed. In this case, you cannot select a wiring
method that uses four power measurement modules.

Select the wiring method that matches the actual wiring of the circuit. The method in
determining the XZfunctions varies depending on the wiring method. If the wiring method
selection is not correct for the circuit, the measurement/computation results will not be
correct.

When the data acquisition is stopped and you wish to determine the Zfunctions for the case
when the wiring method is switched, re-compute the numerical data (see section 10.1).

For details pertaining to the relationship between the wiring method and Zfunctions, see
Appendix 2.

IM 253710-01E
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5.3 Setting the Measurement Range during Direct
Input

«For a functional description, see section 1.3.»

CONFIGURATION
_=TRIG'D gEsET SEQ:CI
3 SETUPQINPUT MEASURETRIGGER -

ACQ

_=REMOTE

7 )
FILE | MISC | HELP |LOCAL N\ 24
‘ ‘ HIE —
VENU ] ] < 2
ELEMENT:
SINGLE | =
] START/STOP
ABORT

00000008

VOLTAGE

7 Q)

[| CH 8 JcurrENT N

« The ] mark indicates the keys that are used for the operation.
* To exit the menu during operation, press the ESC key.

Procedure

Setting the Range Using the Full Screen Menu for Each Element
Sets the range of the power measurement module for each element.

1.  Pressthe INPUT key to display the Input setting menu.
On products (PZ4000) with firmware version before 2.01, only the [Power Module] soft
key appears.

2. Press the [Power Module (Each)] soft key to display the power module setting

dialog box.

The menu does not appear for elements without modules. If the sensor input module is
installed in the element number 4 slot, the menu for element 4 does not appear.

Setting the voltage range
3. Turn the jog shuttle to select the [U Range] of the element you wish to set.
4.  Press the SELECT key to display the voltage range selection box.
5. Turn the jog shuttle to select the range from [2000VpK] to [30VpKk] and [Auto].
6 Press the SELECT key to confirm the new voltage range.

Tnput
PouEr Hodule.
Pouer Hodule
¢ Each ) Element 1 Element 2 Element 3 Element 4
(20A Shunt) (20A Shunt) (20A Shunt) (20A Shunt)
N
Pouer Module U Range 2006Upk__[@+select: Z600UPK, Z000UPK,
ALl )

Terninal  [BA[Sen_20A Eé96UpK A Sen_2Z0n, A Sen_20A,
I Range 16Apk, 1206Upk _16Apk, 1 1oApk,

ensor
Ratio(musA)| 0.606060 606Upk 6.0000] [ 0.0000
Line

OFF, 306Upk OFF, OFF

zooupk | OFF__]
scaling  [PF]_on_]| 1zeupk FT _ON, FE] __ON,
Pt Ratio 6oupk  |[—0.0000] ©.0000,
Ct Ratio 3eupk || 0.0000]

Scaling

Factor 0.606060 Auto 6.0000] [ 0.0000

Joobuod
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5.3 Setting the Measurement Range during Direct Input

Setting the current range

« Selecting the current input terminal
Turn the jog shuttle to select the [Terminal] of the element you wish to set.
Press the SELECT key to select [SA] or [20A].

W

[20A] cannot be selected on the power measurement module 253751.

.

Selecting the voltage range

N o’

Turn the jog shuttle to select the [| Range] of the element you wish to set.
Press the SELECT key to display the current range selection box.
Turn the jog shuttle to select the current range from [L0Apk] to [0.1Apk] and

[Auto] or [100ApK] to [1Apk] and [Auto] when the current input terminal is [SA] or

[20A], respectively.

8.  Pressthe SELECT key to confirm the new current range.

Pouer Hodule,

Element 1 Element 2 Elenent 3 Elenent 4
(26A Shunt) (Z6A Shunt) (26A Shunt) (Z6A Shunt)

U Range [ _Z000Upk__] [Z000Upk__| [_Z000Upk__| [_2000Upk

Terminal  [FA[Sen_20A] [FA] Sen_26A] [FA] Sen_26A] [HA] Sen_Z@A,

Pouer Hodule,

Elenent 1 Element 2 Element 3 Element ¢
(20A Shunt) (20A Shunt) (20A Shunt) (26A Shunt)

U Range  [Z000Upk__] [Z06oupk__] [_Z006Upk__] [_2000Upk
Terninal FA[ Sen_zéA] [FA Sen_z6A] [FA] Sen_20A] (A Sen_Z0A,

I Range 1 Range [ T0Apk__J+Select [tonpk__]
Sensor Sensor
Ratio(nyA)___ 0.0000] [ 0.0000] [ 0.0000] 0.0000 Ratio(ny-A)) 0.0000 ORDK 0.0000] [ 0.0000,
Line Line

Filter Filter 4hpk 11— |
Zero Cross Zero Cross

Filter Filter [_OFF 26pk LOoF 1]
Scaling Scaling  [DFF[_ON_J|  1aApk FF[___ON_] [DFF[__ON
Pt Ratio [ 0.0006] [ 0.0000] [ 0.0000] ©.0000 Pt Ratio 0.0000]| o.46px  |[_0.6000] .6000
Ct Ratio [__0.0000] [ ___0.0000] [ 0.0000] [ ©0.0000 Ct Ratio 0.2Apk ©.0000] [ 0.6000
Scaling scaling

Factor [ 0.0000] [ 0.6600] [ 0.0600] 0.0000 Factor 0.0000]| o.1pk |[©.6000] .0000

Auto
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5.3 Setting the Measurement Range during Direct Input

Setting the Range Using the Full Screen Menu for All Elements
Sets the range of the power measurement module for all elements at once. This is
applicable to products (PZ4000) with firmware version 2.01 or later.
1.  Pressthe INPUT key to display the Input setting menu.
2. Press the [Power Module (All)] soft key to display the All power module setting
dialog box.
The menu does not appear for elements without modules. If the sensor input module is
installed in the element number 4 slot, the menu for element 4 does not appear.

Setting the voltage range
3. Turn the jog shuttle to select the [U Range] of element 1.
4.  Press the SELECT key to display the voltage range selection box.
5. Turn the jog shuttle to select the range from [2000VpK] to [30VpKk] and [Auto].
6 Press the SELECT key to confirm the new voltage range. The [U Range] of all
other modules that are displayed are set to the same voltage range.

Input

POWEr Module AIL

"
Pouer Hodule
C Each )

Element 1 Element 2 Element 3 Element 4
(Standard)  (Standard) (Standard)  (Standard)

U Range 2000Upk__[@+Select: [Z000Upk__| [_7000Upk
Terninal E000UpK] pAl_Sen_] [BA[ _Sen,

M
Pouer Module
Call)

1 Range 1oapk, 1200Upk [__10Apk. 1 10aApk,
Sensor
Ratiomy,n)[__10.0000]| G6ooupk 10.0000] [ 10.0000
ine
Filter 300Upk [—DFF OFF.

Zero Cross

Fitter [_OFF__|| 200 [ _OFF_]
scaling  [PFE[_on_]| 1zeupk FF] __ON FF] __ON

Pt Ratio 1.0000, 60Upk 1.0000] [ 1.00600,
Ct Ratio 1.00606, 30Upk 1.0060] 1.00600,
Scaling

Factor Auto 1.0066] [ 1.0600.

LUOULBOL

|

Setting the current range
¢ Selecting the current input terminal
3. Turn the jog shuttle to select the [Terminal] of element 1.
4.  Press the SELECT key to select [5A] or [20A]. The [Terminal] of all other
modules that are displayed are set to the same value ([5A] or [20A]).
* [20A] cannot be selected on the power measurement module 253751.
» Even when [20A] is selected for the power measurement module 253752 of element 1,
other modules that are not 253752s are not set to [20A].
*  When element 1 is a power measurement module 253751, [20A] cannot be selected.
Thus, other modules, even if they are 253752s, cannot be set to [20A]. For the
procedure to set [20A] in this case, see the previous section, “Setting the Range Using
the Full Screen Menu for Each Element.”

¢ Selecting the current range

Turn the jog shuttle to select the [| Range] of element 1.

Press the SELECT key to display the current range selection box.

Turn the jog shuttle to select the current range from [10ApK] to [0.1Apk] and

[Auto] or [100ApK] to [1Apk] and [Auto] when the current input terminal is [5A] or

[20A], respectively.

8.  Pressthe SELECT key to confirm the new current range. The [I Range] of all
other modules that are set to the same current input terminal [Terminal] as
element 1 are set to the same current range.

N oo
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5.3 Setting the Measurement Range during Direct Input

Pouer HModule AT1 Pouer Hodule AIL
Element 1 Element 2 Element 3 Element 4 Element 1 Element 2 Element 3 Element 4
(Standard) (26A Shunt)  (Standard)  (Standard) (Standard) (20 Shunt)  (Standard)  (Standard)
U Range Z000UpK Z000UpK Z000Upk__] [_Z000Upk, U Range [ _2060Upk__] [_20606Upk__] [_Z000Upk__] [_2000Upk,
Terminal Eﬁ __SEn Eﬁ Sen_2oA Sn __SEn | Al __Sen Terminal BA[ _sen_] [pA[ Sen_20A] [pA[ __Sen, A _Sen
I Range 1oApk, 10Apk, 10Apk, 10aApk, I Range 10Apk, [ +Select: [_16Apk. 1oapk,
Sensor Semnsor
Ratio(my,n)[_ 10.0000] [ 10.0000] [ 10.0600] 106000, Ratio(nu/n)__ 10.0000 16.0000] [ 10.0000,
ine ine
Filter [__OFF___|[__OFF__|[__0OFF__] OFF. Filter OFF anpk [_OFF, OFF,
Zero Cross Zero Cross
Fitter Fitter Y |
Scaling Scaling FF| __ 0N 1Apk FF[ __ON. FF[ __ON
Pt Ratio [ 1.0000] [ 1.0000] [ 1.0060] [ 1.0600 Pt Ratio 1.0000]| ©.aapk 1.0000 1.0000
Ct Ratio [ 1.6000] [ 1.0006] [ 1.0600] 1.6606, Ct Ratio 1.66060, 0.2Apk 1.0006, 1.00606,
Scaling Scaling
Factor [ 1.0000] [ 1.0000] [ 1.0000] 1.6600 Factor [ 1.0000 0.1Apk 1.0000] [ 1.0000
Auto

Setting the Range Using the Channel Setting Menu
Setting the voltage range
1. Select the desired channel key from the CH1, CH3, CH5, and CH7 keys. The
channel setting menu appears.
If the CH7 key is pressed when the motor module is installed in the element number 4
slot, the menu for the rotating speed signal input appears. For the procedure, see
chapter 15.
2. Press the [U Range] soft key to display the voltage range selection box.
Turn the jog shuttle to select the range from [2000VpK] to [30Vpk] and [Auto].
4.  Press the SELECT key to confirm the new voltage range.

w

| N
Wave Display
o |
[@+Select
]
1zooupk [ U Range |
600Upk 2000Upk [:]
300Upk
200Upk D
120Upk [ U Zoom |
60Upk x0.1 [:]
30Upk
] Label [:]
—_— N

Setting the current range
1.  Select the desired channel key from the CH2, CH4, CH6, and CH8 keys. The
channel setting menu appears.
If the CH8 key is pressed when the motor module is installed in the element number 4
slot, the menu for the torque signal input appears. For the procedure, see chapter 15.

« Selecting the current input terminal
2. Press the [Terminal] soft key to select [5A] or [20A].
[20A] cannot be selected on the power measurement module 253751.

¢ Selecting the current range

3.  Press the [I Range] soft key to display the current range selection box.

4.  Turn the jog shuttle to select the current range from [10ApK] to [0.1Apk] and
[Auto] or [100ApK] to [1Apk] and [Auto] when the current input terminal is [5A] or
[20A], respectively.

5.  Press the SELECT key to confirm the new current range.

IM 253710-01E 5-9
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5.3 Setting the Measurement Range during Direct Input

CHZ,
Uave Display

pFE N

Terninal

CHZ,
Wave Display

oo
[@-Select——| Ternimal |
[[oApK] 5A Sen 2en

4npk [ I Range

FA] sen zen
[ T Range

10apk 2apk 10Apk

1Apk
0.4Apk
' Y Zoon

X0.1

0.2apk [ U Zoon |

6. 1apk x0.1

Auto

{ Label ] Label

10000000

0do0ooon

L

Explanation

Setting the voltage and current ranges
The voltage and current ranges can be set using the full screen menu or channel
setting menu.
There are two types of ranges, fixed and auto.

« Fixed range
« \Voltage range
Select 2000Vpk, 1200Vpk, 600Vpk, 300Vpk, 200Vpk, 120Vpk, 60Vpk, or 30Vpk.
e Current range
» For the 5-A current input terminal
Select 10Apk, 4Apk, 2Apk, 1Apk, 0.4Apk, 0.2Apk, or 0.1Apk.
» For the 20-A current input terminal
Select 100Apk, 40Apk, 20Apk, 10Apk, 4Apk, 2Apk, or 1Apk.

Note

To set the range, refer to the peak value of the input signal. For example, if a 100-Vrms
sinusoid is to be applied, the peak value is approximately 141 V. Thus, set the range to
[200VpK].

* Auto range
Select [Auto] for the range setting to enable auto range. The range switches
automatically depending on the amplitude of the input signal as follows. The
different ranges used in the auto mode are the same as those available for fixed
range selection.
¢ Increasing the range
* When the numerical data U+pk and U-pk exceed 80% of the current voltage
range, the voltage range is increased for the next data acquisition.
* When the numerical data I+pk and I-pk exceed 80% of the current current
range, the current range is increased for the next data acquisition.
« Decreasing the range
*  When the numerical data U+pk and U-pk fall below 15% of the current
voltage range, the voltage range is decreased for the next data acquisition.
* When the numerical data I+pk and I-pk fall below 15% of the current current
range, the current range is increased for the next data acquisition.
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5.3 Setting the Measurement Range during Direct Input

Note

« When numerical data are not measured or computed (see section 10.1), auto range cannot
be used. You can select [Auto] from the menu, but it is not activated. The range that was
most recently selected is used.

« When pulse waveforms that are not periodic are input during auto range, the range may not
remain constant. In this case, use a fixed range setting.

Power range
The measurement ranges (power range) of active power (P), apparent power (S), and
reactive power (Q) are as follows.

Wiring Method Power Range

1P2W (single-phase two-wire) voltage range x current range

1P3W (single-phase three-wire) voltage range x current range x 2

3P3W (three-phase three-wire) (when the voltage and current ranges on the

3V3A (three-voltage, three-current) corresponding elements are set to the same range)

3P4W (three-phase four-wire) voltage range x current range x 3
(when the voltage and current ranges on the
corresponding elements are set to the same range)

« When the result of the voltage range x current range exceeds 1000 W (VA, or var),
the displayed unit changes to kW (kVA or kvar).

¢ The maximum displayed value is 99999 (5 digits) or 999999 (6 digits). For digit
selection, see section 8.1, “Selecting the Number of Displayed Digits.”

Note

Because the voltage and current ranges switch independently according to the input
conditions, different power ranges may be set for the same power value.

IM 253710-01E
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5.3 Setting the Measurement Range during Direct Input

The actual values of the combinations of the voltage and current ranges and the power
range are listed below (according to the table on the previous page). The tables show
the different ranges for active power. The same ranges are set for apparent power (unit :
VA) and reactive power (unit : var). Just replace the unit with VA or var when looking at
the tables. For the number of displayed digits, see section 8.1, “Selecting the Number of
Displayed Digits.”

Wiring Method : 1P2W

Current  Ipjsplayed Voltage Range [VpK]
TXBEF digits 30 60 120 200 300 600 1200 2000

5 digits 3.0000W| 6.0000W| 12.000W| 20.000W| 30.000W| 60.000W| 120.00W| 200.00 W

01 6 digits 3.00000 W| 6.00000 W| 12.0000 W| 20.0000 W| 30.0000 W | 60.0000W| 120.000W | 200.000 W
5 digits 6.0000W| 12.000W| 24.000W| 40.000W| 60.000W| 120.00W| 240.00W| 400.00 W

02 6 digits 6.00000 W| 12.0000 W| 24.0000 W| 40.0000W | 60.0000W | 120.000W| 240.000W | 400.000 W
5 digits 12.000W| 24.000W| 48.000W| 80.000W| 120.00W| 240.00W| 480.00W| 800.00 W

04 6 digits 12.0000 W| 24.0000 W| 48.0000 W | 80.0000 W | 120.000W | 240.000 W | 480.000W | 800.000 W
5 digits 30.000W| 60.000W| 120.00W| 200.00W| 300.00W| 600.00W| 1.2000kW | 2.0000 kW

! 6 digits 30.0000 W| 60.0000 W| 120.000 W| 200.000W | 300.000W | 600.000W | 1.20000 kW | 2.00000 kW
5 digits 60.000W| 120.00W| 240.00W| 400.00W| 600.00W| 1.2000 kW | 2.4000 kW | 4.0000 kW

2 6 digits 60.0000 W| 120.000 W| 240.000 W| 400.000 W| 600.000 W | 1.20000 kW | 2.40000 kW | 4.00000 kW
5 digits 120.00W| 240.00W| 480.00W| 800.00 W | 1.2000kW | 2.4000kW | 4.8000 kW | 8.0000 kW

4 6 digits 120.000 W| 240.000 W| 480.000 W | 800.000 W | 1.20000 kW | 2.40000 kW | 4.80000 kW | 8.00000 kW
5 digits 300.00W| 600.00W| 1.2000kW | 2.0000 kW | 3.0000kW | 6.0000kW | 12.000kW | 20.000 kW

10 6 digits 300.000 W| 600.000 W| 1.20000 kW | 2.00000 kW | 3.00000 kW | 6.00000 kW | 12.0000 kW | 20.0000 kW
20 5 digits 600.00 W| 1.2000 kW | 2.4000 kW | 4.0000 kW | 6.0000 kW | 12.000 kKW | 24.000 kW | 40.000 kW
6 digits 600.000 W| 1.20000 kW | 2.40000 kW | 4.00000 kW | 6.00000 kW | 12.0000 kW | 24.0000 kW | 40.0000 kW

5 digits 1.2000 kW| 2.4000 kW | 4.8000 kW | 8.0000 kW | 12.000 kW | 24.000 kW | 48.000 kW | 80.000 kW

40 6 digits | 1.20000 kW| 2.40000 kW | 4.80000 kW | 8.00000 kW | 12.0000 kW | 24.0000 kW | 48.0000 kW | 80.0000 kW
100 5 digits 3.0000 kW| 6.0000 kW | 12.000 kW | 20.000 kW | 30.000 kw| 60.000 kW | 120.00 kW | 200.00 kW
6 digits | 3.00000 kwW/| 6.00000 kW | 12.0000 kW | 20.0000 kW | 30.0000 kW | 60.0000 kW | 120.000 kW | 200.000 kW

Wiring Method : 1P3W, 3P3W, 3V3A
Céj;]zrg Dis;_)la_lyed Voltage Range [VpK]
[Apk] digits 30 60 120 200 300 600 1200 2000

5 digits 6.0000W| 12.000W | 24.000W| 40.000W| 60.000W| 120.00W| 240.00W | 400.00 W

01 6 digits | 6.00000W| 12.0000 W | 24.0000 W | 40.0000W | 60.0000 W | 120.000 W | 240.000 W | 400.000 W
5 digits 12.000W| 24.000W | 48.000W| 80.000W| 120.00W| 240.00W| 480.00W | 800.00 W

02 6 digits 12.0000 W| 24.0000 W | 48.0000 W | 80.0000 W| 120.000 W | 240.000W | 480.000W | 800.000 W
5 digits 24.000W| 48.000W | 96.000W| 160.00W| 240.00W| 480.00W| 960.00W | 1.6000 kW

04 6 digits | 24.0000 W| 48.0000W | 96.0000 W | 160.000 W | 240.000W | 480.000W | 960.000W | 1.60000 kW
5 digits 60.000W| 120.00W | 240.00W| 400.00W| 600.00W | 1.2000kW | 2.4000kW | 4.0000 kW

! 6 digits | 60.0000W| 120.000 W | 240.000 W | 400.000W | 600.000 W | 1.20000 kW | 2.40000 kW | 4.00000 kW
5 digits 120.00W| 240.00W | 480.00W | 800.00W| 1.2000 kW | 2.4000kW | 4.8000 kW | 8.0000 kW

2 6 digits 120.000 W| 240.000 W | 480.000 W | 800.000 W | 1.20000 kW | 2.40000 kW | 4.80000 kW | 8.00000 kW
5 digits 240.00W| 480.00W | 960.00W| 160.00W | 2.4000 kW | 4.8000kW| 9.6000kW | 16.000 kW

4 6 digits | 240.000W| 480.000 W | 960.000 W | 160.000 W | 2.40000 kW | 4.80000 kW | 9.60000 kW | 16.0000 kW
5 digits 600.00 W| 1.2000 kW | 2.4000 kW | 4.0000 kW | 6.0000 kW [ 12.000 kW | 24.000 kW | 40.000 kW

10 6 digits | 600.000 W| 1.20000 kW | 2.40000 kW | 4.00000 kW | 6.00000 kW | 12.0000 kW | 24.0000 kW | 40.0000 kW
5 digits 1.2000 kW | 2.4000 kW | 4.8000 kW | 8.0000 kW | 12.000 kW | 24.000 kW | 48.000 kW | 80.000 kW

20 6 digits | 1.20000 kW | 2.40000 kW | 4.80000 kw | 8.00000 kW | 12.0000 kW | 24.0000 kW | 48.0000 kW | 80.0000 kW
5 digits 2.4000 kW | 4.8000 kW | 9.6000 kW | 16.000 KW | 24.000 kW | 48.000 kW | 96.000 kW | 160.00 kW

40 6 digits | 2.40000 kW | 4.80000 kW | 9.60000 kW | 16.0000 kW | 24.0000 kW | 48.0000 kW | 96.0000 kW | 160.000 kW
100 5 digits 6.0000 KW | 12.000 kW | 24.000 kW | 40.000 kW | 60.000 kW | 120.00 kW | 240.00 kW | 400.00 kW
6 digits | 6.00000 kW | 12.0000 kW | 24.0000 kW | 40.0000 kW | 60.0000 kW | 120.000 kW | 240.000 kW | 400.000 kW
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5.3 Setting the Measurement Range during Direct Input

Wiring Method: 3P4w

Current Displayed Voltage Range [VpK]
Range .
[Apk] digits 30 60 120 200 300 600 1200 2000
5 digits 9.0000 W 18.000 W 36.000 W 60.000 W 90.000 W 180.00 W 360.00 W 600.00 W
01 6 digits 9.00000 W| 18.0000 W| 36.0000 W | 60.0000W | 90.0000W | 180.000W | 360.000W | 600.000W
5 digits 18.000 W 36.000 W 72.000 W 120.00 W 180.00 W 360.00 W 720.00 W 1.2000 kW
0-2 6 digits 18.0000 W| 36.0000 W| 72.0000 W | 120.000 W | 180.000W | 360.000W | 720.000W | 1.20000 kW
5 digits 36.000 W 72.000 W 144.00 W 240.00 W 360.00 W 720.00 W| 1.4400 kW | 2.4000 kW
04 6 digits 36.0000 W| 72.0000 W| 144.000 W| 240.000 W | 360.000W | 720.000W | 1.44000 kW | 2.40000 kW
5 digits 90.000 W 180.00 W 360.00 W 600.00 W 900.00 W 1.8000 kW | 3.6000 kW | 6.0000 kW
! 6 digits 90.0000 W| 180.000 W| 360.000 W | 600.000W | 900.000W | 1.80000 kW | 3.60000 kW | 6.00000 kW
5 digits 180.00 W 360.00 W 720.00 W 1200.0 W | 1.8000 kW | 3.6000 kW | 7.2000 kW 12.000 kW
2 6 digits 180.000 W| 360.000 W| 720.000 W| 1200.00 W | 1.80000 kW | 3.60000 kW | 7.20000 kW | 12.0000 kW
5 digits 360.00 W 720.00 W| 1.4400 kW | 2.4000 kW | 3.6000 kW | 7.2000 kW | 14.400 kW | 24.000 kW
4 6 digits 360.000 W| 720.000 W| 1.44000 kW | 2.40000 kW | 3.60000 kW | 7.20000 kW | 14.4000 kW | 24.0000 kW
5 digits 900.00 W 1.8000 kw| 3.6000 kW | 6.0000 kW | 9.0000 kW 18.000 kW | 36.000 kW 60.000 kW
10 6 digits 900.000 W| 1.80000 kW | 3.60000 kW | 6.00000 kW | 9.00000 kW | 18.0000 kW | 36.0000 kW | 60.0000 kW
20 5 digits 1.8000 kW| 3.6000 kW | 7.2000 kw| 12.000 kW | 18.000 kW | 36.000 kW | 72.000 kW 120.00 kW
6 digits 1.80000 kW | 3.60000 kW | 7.20000 kW | 12.0000 kW | 18.0000 kW | 36.0000 kW | 72.0000 kW | 120.000 kW
5 digits 3.6000 kW 7.2000 kW 14.400 kW | 24.000 kW | 36.000 kW 72.000 kW | 144.00 kW 240.00 kw
40 6 digits 3.60000 kW | 7.20000 kW | 14.4000 kW | 24.0000 kW | 36.0000 kW | 72.0000 kW | 144.000 kW | 240.000 kW
100 5 digits 9.0000 kw| 18.000 kw| 36.000 kW | 60.000 kW | 90.000 kW 180.00 kW | 360.00 kW | 600.00 kW
6 digits 9.00000 kW | 18.0000 kW | 36.0000 kW | 60.0000 kW | 90.0000 kW | 180.000 kW | 360.000 kW | 600.000 kW
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5.4 Setting the Measurement Range when Using
an External Current Sensor

«For a functional description, see section 1.3.»

CONFIGURATION

= TRIG'D gEsET 551507
SETUP JINPUT MEASURE|TRIGGER

ACQ
e o]

= REMOTE

|

‘ ‘ —/
- = [SHIFT] —
[ I S
MENU

ELEMENT;

SINGLE || =,
[ START/STOP
ABORT

(OBSERVATION TIME

7 N

0000000k

[cri]cr3]ens]cnT
L L L L]
« The ] mark indicates the keys that are used for the operation.
* To exit the menu during operation, press the ESC key.

VOLTAGE

N 4

URRENT

Procedure

Setting the Range Using the Full Screen Menu for Each Element
Sets the range of the power measurement module for each element.

1.  Pressthe INPUT key to display the Input setting menu.
On products (PZ4000) with firmware version before 2.01, only the [Power Module] soft
key appears.

2. Press the [Power Module (Each)] soft key to display the power module setting

dialog box.

The menu does not appear for elements without modules. If the sensor input module is
installed in the element number 4 slot, the menu for element 4 does not appear.

Selecting the current sensor input connector
3. Turn the jog shuttle to select the [Terminal] of the element you wish to set.
4.  Press the SELECT key to select [Sen].

Selecting the current sensor range
5. Turn the jog shuttle to select the [| Range] of the element you wish to set.
6. Pressthe SELECT key to display the current sensor range selection box.
7.  Turn the jog shuttle to select the range from [1000mVpk] to [100mVpk] and
[Auta].
8.  Pressthe SELECT key to confirm the new current sensor range.
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5.4 Setting the Measurement Range when Using an External Current Sensor

Tnput

Pouer Hodule,

Pouer Module
¢ Each )

Element 1 Element Z Element 3 Element ¢
(20A Shunt) (26A Shunt) (26A Shunt) (20 Shunt)

U Range  [2060Upk__] [_2000Upk__] [2000Upk__] [_2000Upk,
Terninal  [SA_Ben] 20AJ@+Select: bA[ Sen_z6A] [HA] Sen_Z0A,
1 nange e

Pouer Module
CAllL )

Sensor
Ratio(musa)| 0.0000. 400mUpk ©9.0000] [ 0.0000
ine
Filter zeonpc | —oFF_—]
Zero Cross

Filter teenvpk  |[_OFF_]
Scaling  [PFF[_ON_] Auto PFF[__ON_] [DFF __On_}

Pt Ratio 0.0000 ] | — 00000 .0000.
ct Ratio [ ©.0000] [ ©.0000] [ ©.0000] .0000.
Scaling

Factor [ 0.0000] [ ©.0000] [ ©.0000] [ ©.0000

ol

JU0000Od

|

Setting the current sensor transformation ratio
9.  Turn the jog shuttle to select the [Sensor Ratio(mV/A)] of the element you wish
to set.
10. Pressthe SELECT key to display the current sensor transformation ratio setting
box.
11. Turn the jog shuttle to set the transformation ratio.
For the procedures related to entering values using the jog shuttle, see section 4.1,
“Entering Values and Strings.”
12. Pressthe SELECT key or the ESC key to close the setting box.

Pouer Module, ]

Elenent 1 Elenent 2 Element 3 Element 4
(26A Shunt) (20A Shunt) (204 Shunt) (20A Shuwt)

U Range 2000Upk__] [ 2000Upk__] [_2000Upk__] [ 2066Upk.
Terminal [5A_Fen] Zoa] (A Sen_20a] [FA Sen_26A] [FA] Sen_20A,
I Range
Sensor  e—

Ratio(mu Al | ] 0. 0000 0.0000 0.0000,

Line

Filter [ OFF__ J[ _OFF__]
2Zero Cross

Filter
Scaling DFF| __ON_] [FF] __ON_] [[PFF[__ON_] [FF]__ON

Pt Ratio [ 9.0000] [ 0.6000] [ 0.0000] .0000
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ct Ratio [ ___©.0000] [ ©.6000] [ ©.0000] [ ©.0000
Scaling
Factor [ ©.0000] [ 0.0000] [ ©0.0000] [ ©.0000
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5.4 Setting the Measurement Range when Using an External Current Sensor

Setting the Range Using the Full Screen Menu for All Elements
Sets the range of the power measurement module for all elements at once. This is
applicable to products (PZ4000) with firmware version 2.01 or later.

1.
2.

Press the INPUT key to display the Input setting menu.
Press the [Power Module (All)] soft key to display the All power module setting
dialog box.
The menu does not appear for elements without modules. If the sensor input module is
installed in the element number 4 slot, the menu for element 4 does not appear.

Selecting the current sensor input connector

3.
4.

Turn the jog shuttle to select the [Terminal] of element 1.
Press the SELECT key to select [Sen]. The [Terminal] of all other modules that
are displayed are set to [Sen].

Selecting the current sensor range

5.
6.
7.

Turn the jog shuttle to select the [| Range] of element 1.

Press the SELECT key to display the current sensor range selection box.

Turn the jog shuttle to select the range from [1000mVpk] to [100mVpk] and
[Auta].

Press the SELECT key to confirm the new current sensor range. The [| Range]
of all other modules that are set to the same current input terminal [Terminal] as
element 1 are set to the same current range.

Tnput,
[

Power Module
C Each )

Power Module ATT |

Element 1 Element 2 Element 3 Element 4
(Standard) (20A Shunt) (Standard) (Standard)

[
Power Module
Al )y

U Range  [2009Upk__] [2000Upk__] [_2000Upk__| [_Z000UpK.
Terminal  [5A__Fen] Jg+Select [5A_Fen] ]

1 Range 1606nUpE, [[66nUpK] 1600nUpE, 1600nUPE,

sensor

Ratio(musn)| 10.0000, 400mUpk 10.0000] [ 10.0000

Line
Fiter [_0FF__]| zeonvpk [ _OFF__]

Zero Cross

pitter 0P| toopx | O]

scating  [QF_Ond| euto || PEF_—OR] PN}
Pt Ratio 1.0000 ] | 1.0000, 1.0000,

ct Ratio [ _1.0000] [ 1.0000] [ 1.0000] [ 1.0000
Scaling
Factor [ 1.0000] [ 1.0000] [ 1.0000] [ 1.0000

JUUbbou

)

Setting the current sensor transformation ratio

9.

10.

11.

12.

Turn the jog shuttle to select the [Sensor Ratio(mV/A)] of element 1.
Press the SELECT key to display the current sensor transformation ratio setting
box.
Turn the jog shuttle to set the transformation ratio.
For the procedures related to entering values using the jog shuttle, see section 4.1,
“Entering Values and Strings.”
Press the SELECT key or the ESC key to close the setting box. The [Sensor
Ratio(mV/A)] of all other modules that are displayed are set to the same
transformation ratio.
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5.4 Setting the Measurement Range when Using an External Current Sensor

Pouer Hodule ALl

Element 1 Element Z Element 3 Element 4
(Standard) (20 Shunt)  (Standard)  (Standard)

U Range  [206@Upk__] [_2000Upk__] [2000Upk__] [_2090UpK,
Terninal  [5A__en] ] (5Aen 20] 5__en| ] [5n__en |}
I Range 1666mUpk, 1666mUpk. 1666mUpk. 1666mUpk.
sensor —

Fitter [_OIT__J_OFT__]
Zero Cross

Filter
Scaling  [PFF[_ON_] [FF[ _ON_] [PFF] _ON_] [PFF]_ON

Pt Ratio [ 1.0000] [ 1.6000] [ 1.0000] 1.6000,

ct Ratio [ 1.6000] [ 1.6000] [ 1.0000] 1.6000
Scaling

Factor [ 1.0000] [ 1.0000] [ 1.0000] [ 1.0000

Setting the Range Using the Channel Setting Menu
1. Select the desired channel key from the CH2, CH4, CH6, and CH8 keys. The

channel setting menu appears.

If the CH8 key is pressed when the motor module is installed in the element number 4
slot, the menu for the torque signal input appears. For the procedure, see chapter 15.

Selecting the current sensor input connector

2. Press the [Terminal] soft key to select [Sen].

Selecting the current sensor range

3.  Press the [Sensor Range] soft key to display the current sensor range selection

4.  Turn the jog shuttle to select the range from [1000mVpk] to [100mVpk] and

5.  Press the SELECT key to confirm the new current sensor range.

box.

[Auto].
—e— (]
Wave Display
] [
Terninal @Seiect
A 208 I:I
[ Sensor Range | 400nUpKk
1000nUpk B 260nUpk
[ Semsor | 160nUpk
Rat{o(musa) D

Auto

@ Uzoon |
] Tabel :]

é%

CHZ,
Wave Display

ON

Terninal

sa 200

[ Sensor Range |

1000nUpk

[ semsor |

Ratio(nU/f)

[ U Zoon |

x0.1

{ Label

|

0ooooooo
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5.4 Setting the Measurement Range when Using an External Current Sensor

Setting the current sensor transformation ratio
6.  Press the [Sensor Ratio(mV/A)] soft key.
7. Turn the jog shuttle to set the transformation ratio.
For the procedures related to entering values using the jog shuttle, see section 4.1,
“Entering Values and Strings.”

CHZ,
Wave Display

Hii ON

Terminal

54 200

[ Sensor Range

1880nUpk
i@ Sensor
Ratio(mU/A)
0.0000
& U Zoom

0.1

q Label

LUUobodd

|

Explanation

The output of current sensors such as shunts and clamps can be input to the current
sensor connector of the input module so that they can be measured.

Selecting the current sensor input connector
To measure the current using the input signal from the current sensor input connector,
[Sen] must be selected for the [Terminal] and then the current sensor range and
current sensor transformation ratio must be set.

Selecting the current sensor range
There are two types of ranges, fixed and auto.

« Fixed range
Select 1000mVpk, 400mVpk, 200mVpk, or 100mVpk.

e Auto range
Select [Auto] at the range setting to enable auto range. The range switches
automatically depending on the amplitude of the input signal. The conditions for
which the range changes and the precautions are the same as the description
given in section 5.3, “Setting the Measurement Range during Direct Input.” The
different ranges used in the auto mode are the same as those available for fixed
range selection as shown above.

Setting the current sensor transformation ratio
The ratio can be set in the range from 0.0001 to 99999.9999.
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5.4 Setting the Measurement Range when Using an External Current Sensor

Configuration example of the current sensor range and transformation ratio
For example, when using a current sensor that outputs 10 mV when 1 A of current is
flowing, to measure a current with a maximum value of 100 Apk, the equation
becomes 10 mV/A x 100 Apk = 1000 mVpk. Therefore, set
1000 mVpk for the current sensor range, and
10 mV/A for the current sensor transformation ratio.

Note

When attempting to directly read the current of the circuit under measurement by multiplying
the output of the external current sensor by the transformation ratio, turn OFF the external
PT/CT scaling function (see section 5.5). If it is turned ON, the value will be multiplied by the
CT ratio.

IM 253710-01E
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5.5 Setting the Scaling Function when using an
External PT or CT

«For a functional description, see section 1.3.»

ACQ

CONFIGURATION

= TRIG D SET |SEL

T RE Cry
seTupfinpuT ueasurefricaER

DISPLAY| MATH cunson z00M

'
B
=
S
=

W

%
WENU @

ELEMENT:
SINGLE |[ =
INCEE [ 'START/STOP

0000000k

ABORT

S| S S |

[ cr2] cnacre [ cH |curent e

SN | S| S ) S—
« The ] mark indicates the keys that are used for the operation.
* To exit the menu during operation, press the ESC key.

Procedure

Setting the Scaling Function for Each Element
Sets the scaling function of the power measurement module for each element.

1.  Pressthe INPUT key to display the Input setting menu.
On products (PZ4000) with firmware version before 2.01, only the [Power Module] soft
key appears.

2. Press the [Power Module (Each)] soft key to display the power module setting

dialog box.

The menu does not appear for elements without modules. If the sensor input module is
installed in the element number 4 slot, the menu for element 4 does not appear.

Turn ON/OFF the scaling function
3. Turn the jog shuttle to select the [Scaling] of the element you wish to set.
4.  Press the SELECT key to select [ON] or [OFF].

Setting the PT ratio
3. Turn the jog shuttle to select the [PT Ratio] of the element you wish to set.
4.  Press the SELECT key to display the PT ratio setting box.
5. Turn the jog shuttle to set the PT ratio.
For the procedures related to entering values using the jog shuttle, see section 4.1,
“Entering Values and Strings.”
6. Pressthe SELECT key or the ESC key to close the setting box.
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5.5 Setting the Scaling Function when using an External PT or CT

Tnput

Pouer Hodule,

Pouer Module
¢ Each )

Element 1 Elenent 2 Element 3 Element 4
(20A Shunt) (Z0A Shunt) (20 Shunt) (20A Shunt)

U Range Z000Upk__] [_Z000Upk__] [Z000Upk__] [_Z006Upk
Terninal 5A_pen] 20a ] [FA[Sen_2o0A ] [HA[ Sen_zoA ] A Sen_zoA,
I Range 1060nUpk, 10Apk, 10Apk, 16Apk,

Sensor

Ratio(mU,A)[ _ 6.6000] [ 6.0006] [ 6.0000] 6.0000,
Line
Fiter

2erp Cross

Filter

Pouer Module
CAllL )

scating  [PFF[__OW_] (PP _OW_]
PL Ratio
Ct Ratio 0.0000] 0.6000,
Scaling

Factor [ 6.6600] [ 06.6000] [ 0.6000] ©.0000,

ol

JUDOODO0

t

Setting the CT ratio
3. Turn the jog shuttle to select the [CT Ratio] of the element you wish to set.
4.  Press the SELECT key to display the CT ratio setting box.
5. Turn the jog shuttle to set the CT ratio.
For the procedures related entering values using the jog shuttle, see section 4.1,
“Entering Values and Strings.”
6. Pressthe SELECT key or the ESC key to close the setting box.

Pouer Hodule,

Element 1 Element Z Element 3 Element 4
(26A Shunt) (206A Shunt) (26A Shunt) (206A Shunt)

U Range  [206@Upk__] [_2000Upk__] [2000Upk__] [_2090UpK,
Terninal  [9A_Fen] 20aA] [FA] Sen_Z0A] A Sen_206A] A Sen_Z0A,
I Range 1666mUpk, 16Apk, 16Apk, 16Apk,

Sensor
Ratio(musa)____©.0000] [ 0.0000] [ 0.0000] [ ©0.0000

Line

Filter
Zero Cross

Filter
Scaling DFF]__ON_] [PFF] _0N_] [PFF]_0A_] [PFF[_ON
Pt Ratio 0.0000] [ 0.6000] [ 0.0000] 0000,
ct Ratio 0.0000
Scaling

Factor [ ©.0000] | 0.0000] [ 0.0000] [ ©.0000

abuey pue apoy WwawaInsea oyl Bumas

Setting the power coefficient
3. Turn the jog shuttle to select the [Scaling Factor] of the element you wish to set.
4.  Press the SELECT key to display the power coefficient setting box.
5. Turn the jog shuttle to set the power coefficient.
For the procedures related to entering values using the jog shuttle, see section
4.1, “Entering Values and Strings.”
6. Pressthe SELECT key or the ESC key to close the setting box.

Pouer Hodule,

Element 1 Element Z Element 3 Element 4
(26A Shunt) (206A Shunt) (26A Shunt) (206A Shunt)

U Range  [206@Upk__] [_2000Upk__] [2000Upk__] [_2090UpK,
Terninal  [9A_Fen] 20aA] [FA] Sen_Z0A] A Sen_206A] A Sen_Z0A,
I Range 1666mUpk, 16Apk, 16Apk, 16Apk,

Sensor
Ratio(musa)____©.0000] [ 0.0000] [ 0.0000] [ ©0.0000

Line

Filter
Zero Cross

Filter
Scaling DFF]__ON_] [PFF] _0N_] [PFF]_0A_] [PFF[_ON
Pt Ratio [ 0.0000] [ 0.0000] [ 0.0000] 0000,

Ct Ratio ©.0000] [ ©.0000] [ 0.0000] .0000,
Scaling 1
Factor I ©.0000 I.awo 0.0000, 0.0000,
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5.5 Setting the Scaling Function when using an External PT or CT

Setting the Scaling Function for All Elements
Sets the scaling function of the power measurement module for all elements at once.
This is applicable to products (PZ4000) with firmware version 2.01 or later.
1.  Pressthe INPUT key to display the Input setting menu.
2. Press the [Power Module (All)] soft key to display the All power module setting
dialog box.
The menu does not appear for elements without modules. If the sensor input module is
installed in the element number 4 slot, the menu for element 4 does not appear.

Turn ON/OFF the scaling function
3. Turn the jog shuttle to select the [Scaling] of element 1.
4.  Press the SELECT key to select [ON] or [OFF]. The [Scaling] of all other
modules that are displayed are set to the same value ([ON] or [OFF]).

Setting the PT ratio

3. Turn the jog shuttle to select the [PT Ratio] of element 1.

4.  Press the SELECT key to display the PT ratio setting box.

5. Turn the jog shuttle to set the PT ratio.
For the procedures related to entering values using the jog shuttle, see section 4.1,
“Entering Values and Strings.”

6. Pressthe SELECT key or the ESC key to close the setting box. The [PT Ratio]

of all other modules that are displayed are set to the same PT ratio.

Tnput.
]

Pouer Hodule ATl

Pouer Module
¢ Each )

Element 1 Element 2 Element 3 Element 4
(Standard) (20A Shunt)  (Standard)  (Standard)

"
Pnu?rnl:tlldt)lle U Range [ _2006Upk__] [2000Upk__| [_2000Upk__| [_2000Upk

Terminal SA__Pen[ ] [SA_Fen| 20A SA__Fen| EL) en]
1 Range 1666mUpk. 1660mUpk. 1660mUpk. 1060nUpk.

Sensor
Rationu-a)___10.0000] [ 10.0000] [ 10.0000] [ 10.0000
Line

Filter OFF__] OFF. OFF. OFF.

Zero Cross

Filter
Scaling FF] __0N_] [PFF] __ON_] [[PFF] __ON_] [PFF __ON,
Pt Ratio T 1.0000
Ct Ratio [ 1.0000] | 1.6060] [ 1.0000]

Scaling
Factor [ 1.0000] [ ___1.0000] [ 1.0006] [ 1.0000

LUUUDOOL

|
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5.5 Setting the Scaling Function when using an External PT or CT

Setting the CT ratio

Turn the jog shuttle to select the [CT Ratio] of element 1.
Press the SELECT key to display the CT ratio setting box.

For the procedures related to entering values using the jog shuttle, see section 4.1,

Press the SELECT key or the ESC key to close the setting box. The [CT Ratio]

of all other modules that are displayed are set to the same CT ratio.

3.

4.

5. Turn the jog shuttle to set the CT ratio.
“Entering Values and Strings.”

6.

Pouer Module All |
Element 1 Element Z Element 3 Element 4
(Standard) (20A Shunt)  (Standard)  (Standard)
U Range [ 2000Upk__] [2000Upk__] [2000Upk__] [2606Upk

I Range
sensor

Line

Scaling

Scaling

Terninal  [J5n__few ] (A Fen 2oa] [5h__pei ] [5n_Fen 3

Ratio(mysn)___10.0000] [ 19.0000] [ 10.0000] [ 10.0000
Filter OFF___] (1) g | OFF__ OFF.

Zero Cross

Filter

Ct Ratio

Pt Ratio 1.0000] [ 1.6000] [ 1.0000] 1.0000,

Factor [ 1.6000] | 1.0000] [ 1.0000] [ 1.0000

T066MUpK, T068nUpK, T068nUpK, T668nUpK,

DFF]__ON_] [PFF] __oN_] [PFF]__0N_] [PFE[__ON

1.0000 |[1.00600, 1.0600, 1.0600,

Setting the power coefficient

3.
4.
5.

Turn the jog shuttle to select the [Scaling Factor] of element 1.
Press the SELECT key to display the power coefficient setting box.
Turn the jog shuttle to set the power coefficient.
For the procedures related to entering values using the jog shuttle, see section 4.1,
“Entering Values and Strings.”
Press the SELECT key or the ESC key to close the setting box. The [Scaling
Factor] of all other modules that are displayed are set to the same power
coefficient.

Pouer Module All |

U Range
Termina

I Range
sensor

Line

Ratio(mysn)___10.0000] [ 19.0000] [ 10.0000] [ 10.0000

Filter OFF, 1 OFF, 1 OFF, 1 OFF,

Zero Cross

Filter

Scaling DFF[__ON_] [OFF __0ON_] [pFF]__0On_] [FF[__ON
Pt Ratio [ 1.0000] [  1.0000] [ 1.0000] 1.0000,

Ct Ratio 1.6000] [ 1.6000] [ 1.0000] 1.0000,
Scaling —
Factor | 1.0000 I

Element 1 Element Z Element 3 Element 4
(Standard) (20A Shunt)  (Standard)  (Standard)

[Z000Upk__] [Z000Upk__] [2000Upk__] [2090Upk
1 [ 5A__Fen[ ] [5A Fen[26a) [ 5A__Fen[ ] [ SA__Fen[ §
1666nUpk 1660nUpK, 1660nUpK, 1660nUpk,
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5.5 Setting the Scaling Function when using an External PT or CT

Explanation

Measurements can be made by connecting the output of the secondary side of the PT
and the output of the secondary side of the CT to the same voltage and current input
terminals that are used when directly inputting a signal.

Turning ON/OFF the scaling function

You can select whether or not to multiply the voltage U, current I, and power (P, S, Q)

by the PT ratio, CT ratio, and power coefficient respectively.

« ON: The voltage U, current I, and power (P, S, Q) are multiplied by the PT ratio,
CT ratio, and power coefficient.

* OFF : The voltage U, current I, and power (P, S, Q) are not multiplied by the PT
ratio, CT ratio, and power coefficient. The output values of the external PT and CT
are read directly as numerical data in this case.

Setting the PT ratio
Set the ratio in the range from 0.0001 to 99999.9999.

Setting the CT ratio
Set the ratio in the range from 0.0001 to 99999.9999.

Setting the power coefficient (scaling factor)
Set the power factor in the range from 0.0001 to 99999.9999.

Note
« If the result of multiplying the PT ratio, CT ratio, or power coefficient (scaling factor) to the
measurement range exceeds 99999M, the display frame of the numerical data will display [-
OF-].
* As described later in waveform computation (see section 11.2), the power coefficient (scaling
factor) is not applied when computing the product of the voltage and current (C10C2, for

example).
« The specified PT ratio, CT ratio, and power coefficient take effect when the data acquisition is
started or when numerical computation is executed.
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5.6 Selecting the Input Filter

«For a functional description, see section 1.3.»

CONFIGURATION.
= TRIG'D. gEsET 551507
SETUPQINPUT MEASURET GGER

ESC
ACQ
] P, T e
C] ) _=REMOTE ]
| I 53 £ \__//
[rer] N\
- = [SHIFT] —
R 27 v Iz
D ELEMENTS
O S
ABORT

S S| S
S | S— ) — | —

« The 1 mark indicates the keys that are used for the operation.
« To exit the menu during operation, press the ESC key.

Procedure

Selecting the Input Filter for Each Element
Selects the input filter of the power measurement module for each element.

1.  Pressthe INPUT key to display the Input setting menu.
On products (PZ4000) with firmware version before 2.01, only the [Power Module] soft
key appears.

2. Press the [Power Module (Each)] soft key to display the power module setting

dialog box.

The menu does not appear for elements without modules. If the sensor input module is
installed in the element number 4 slot, the menu for element 4 does not appear.

Selecting the line filter
3. Turn the jog shuttle to select the [Line Filter] of the element you wish to set.
4.  Press the SELECT key to display the line filter selection box.
5. Turn the jog shuttle to select the filter from [OFF] to [500Hz].
6. Pressthe SELECT key to confirm the line filter. The FILTER indicator in the
ELEMENT group on the front panel lights.

Selecting the zero crossing filter
3. Turn the jog shuttle to select the [Zero Crossing Filter] of the element you wish
to set.
4.  Press the SELECT key to display the zero crossing filter selection box.
Turn the jog shuttle to select the filter from [OFF] to [500HZ].
6. Pressthe SELECT key to confirm the zero crossing filter.

o
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5.6 Selecting the Input Filter

nput,

Pouer Module
¢ Each )

Pouer Module
ALl )

0oogoaoo

Pouer Hodule ]

Pouer Module,

Elenent 1 Element 2 Element 3 Element 4
(26A Shunt) (Z0A Shunt) (20A Shunt) (26A Shunt)

U Range [ _Z000Upk__] [_Z00eupk__] [_Ze06Upk__] [_Z060Upk
Terminal oA, Een 209[ Sn SEn_Z@R[ Sn Sen_z@nl A Sen_2oA,
1 Range 1066nUpk, 10aApk, 10Apk, 16Apk,
Sensor

Ratio(mu, ) ___0.0000] [ 0.0000] [ 0.0000] [ ©.0000
Line

Filter [ OFF__ [@-+Select——__OFF. OFF.
Filter I —
scaling  [PFF_ON_] 500HZ FF[ __ON FF[ __ON
Pt Ratio 20kHz [_o.0000] ©.0000,
ct Ratio ST |0 |

scaling
Factor L e — 6.6000 ] [ 0.6660_

Selecting the Input Filter for All Elements

nput,

i
Pouer Module
¢ Each )

Pouer Module
ALl )

Element 1 Elenent 2 Element 3 Element 4
(26A Shunt) (Z0A Shunt) (26A Shunt) (20A Shunt)

U Range [ 2000Upk__] [_2000Upk__] [Z000Upk__] [_Z000Upk
Terminal 5A_Ben] zeA ] [pA[ Sen_20A] [pA] Sen_20A] [pA] Sen_20A,
1 Range 1666mUpk, 16Apk, 16Apk, 16Apk,

Sensor
Ratio(mu,A)____0.0000] [ 0.0000] [ 0.0000] [ ©.0000.

Line

Filter OFF, 1 OFF, 1 OFF, 1 OFF, |
Zero Cross

Filter OFF, [@-+Select OFF,

Scaling  [PFF[__ON_] FF__ON FF__ON
Pt Ratio 0.0000 500HzZ 0.0000] 0.0000
Ct Ratio 00000, 2Z0kHz 0.6000] 00000,

scaling
Factor 0.0000 || Ve 0.0000] [ 0.60660_

Selects the input filter of the power measurement module for all elements at once. This
is applicable to products (PZ4000) with firmware version 2.01 or later.

1.  Pressthe INPUT key to display the Input setting menu.
2. Press the [Power Module (All)] soft key to display the All power module setting

dialog box.

The menu does not appear for elements without modules. If the sensor input module is
installed in the element number 4 slot, the menu for element 4 does not appear.

Selecting the line filter

3. Turn the jog shuttle to select the [Line Filter] of element 1.

4.  Press the SELECT key to display the line filter selection box.

5. Turn the jog shuttle to select the filter from [OFF] to [LMHZz].

6 Press the SELECT key to confirm the line filter. The [Line Filter] of all other
modules that are displayed are set to the same line filter. The FILTER indicator
in the ELEMENT group on the front panel lights.

Selecting the zero crossing filter

3. Turn the jog shuttle to select the [Zero Crossing Filter] of the element you wish

to set.

4.  Press the SELECT key to display the zero crossing filter selection box.

5. Turn the jog shuttle to select the filter from [OFF] to [20kHz].

6.  Press the SELECT key to confirm the zero crossing filter. The [Zero Cross
Filter] of all other modules that are displayed are set to the same zero crossing

filter.

Pouer Hodule A1l

Power Hodule A1l

Elenent 1 Elenent 2 Element 3 Elenent 4
(Standard) (2on Shunt)  (Standard)  (Standard)

U Range Z000Upk__] [_Z000Upk__] [_2000upk__] [_Z000Vpk
Terninal SA__pen] | [SA_pen] 2oa] [ SA__Pen| ] [ SA__en|

1 Range 1066nUpk, 1066nUpk, 1060nUpk, 1060nUpk,

Sensor

Ratio(mun)[__10.0000] [ 10.0000] [ 10.0000] [ 10.6060,

Line
Filter [__OFF___J@~Select—— [ _OFF OFF,

Zero Cross

Fitter [_WFF__] g
Scaling  [pr__oN_] 500HZ FF] __0ON FF] __0ON

Pt Ratio 1.9060, 20KHz 1.0000] [ 1.0000,

Ct Ratio 1.6606, 1MHz 1.6600] 1.6060,

Scaling

Factor 1.0000 ] e 1.6000] [ 1.6660,

Element 1 Elenent 2 Elenent 3 Element 4
(Standard) (20 Shunt)  (Standard)  (Standard)

U Range Z000Upk__] [_Z000Upk__] [_Z000Upk__] [_Z006Vpk
Terminal SA__pen| ] [GA_pen] 26A] [5A__pen] ] oA En|
1 Range 1060nUpk. 1066nUpk, 1066nUpk, 1060nUpk,
Sensor

Ratio(mun)[__10.0000] [ 10.0000] [ 10.0000] [ 10.0000,
Line

Filter OFF 1 OFF 1 OFF 1 OFF
Zero Cross

Filter OFF, [@-Select OFF,
Scaling  [prE__0ON_] FF] __ON FF] __ON
Pt Ratio 1.6060, 500HZ 1.0000] [ 1.0600,
Ct Ratio 1.6600, Z0kHz 1.00686] 1.6060,

Scaling
Factor E T | — 1.0000] 1.0000,

0oodoaoo
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5.6 Selecting the Input Filter

Explanation

The following two types of filters are available on the power measurement module. For
selecting the input filter of the motor module, see section 15.3.

Selecting the line filter
The line filter is inserted into the circuit under measurement. It removes the noise
from the inverter and from distorted waveforms. The cutoff frequency can be selected
from the following choices. Selecting OFF disables the filter.
OFF, 500 Hz, 20 kHz, 1 MHz

Selecting the zero crossing filter
This filter is inserted only into the frequency measurement circuit. Zero crossing
refers to the input signal crossing the center value of the amplitude of the input signal.
This filter is used to accurately detect the zero crossing point. This instrument detects
the zero crossing point with a hysteresis of approximately 3.5% of the measurement
range. The cutoff frequency can be selected from the following choices. When the
zero crossing filter is OFF and the line filter (above) is ON, the cutoff frequency
specified by the line filter is used as a zero crossing filter.
OFF, 500 Hz, 20 kHz

IM 253710-01E
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Chapter 6 Setting the Time Axis

6.1 Setting the Observation Time

Procedure

00000008

CONFIGURATION
= TRIG'D.

SETUP| INPUT MEASURETR/GGER
D/SPLAY MATH |CURSOR | ZOOM

>
3
3

_=REMOTE

FILE | LOCAL

- = [SHIFT]
COPY | NULL | CAL -
MENU

ELEMENTS.
[=FILTER| [mFILTER] [=

«For a functional description, see section 1.3.»

SINGLE || =
] START/STOP
ABORT

OBSERVATION_TIME,

7

« The 1 mark indicates the keys that are used for the operation.
« To exit the menu during operation, press the ESC key.

During the normal measurement mode
Turn the OBSERVATION TIME rotary knob. The selected observation time is
displayed in the top right corner of the screen.

During the harmonic measurement mode

The observation time is automatically determined by the sampling rate, which can be

determined from the fundamental frequency and the record length.

IM 253710-01E
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6.1 Setting the Observation Time

Explanation

The observation time represents the time span of one screen. How the observation time
is determined depends on the measurement mode.

Observation time
Sampling rate

|
160ms SMS/s

4s _ z5ks,s[Display

Fornat

During the normal measurement mode
The selectable range is from 10 ps to 1 ks* (in 1-2-4 steps).
The sampling rate changes depending on the observation time. The sampling rate is
used to acquire the data to the acquisition memory. For details regarding the
observation time, sampling rate, and record length, see Appendix 1.
* 1 ks denotes 1000 s (16 minutes 40 seconds).

During the harmonic measurement mode
The observation time for the harmonic measurement mode is automatically
determined from the sampling rate that is determined from the fundamental frequency
of the PLL source (see section 6.4) and the record length (see section 1.3). The
observation time is not displayed. The observation times when the record length is
not divided (see section 6.4) are shown below.
e When the record length is 100 k-words : Approx. 0.5t01.6 s
¢ When the record length is 1 M-word : Approx. 4.9 to 16.3 s
« When the record length is 4 M-word : Approx. 19.5t0 65.1 s
For details regarding the observation time, sampling rate, and record length, see
Appendix 1.

Note
¢ During the normal measurement mode, the observation time can be changed even when the
data acquisition is stopped. The new observation time takes effect when the data acquisition

is started.

Observation time of the displayed data — jpons ~ snsss

Observation time that has been changed
« When the time base (see section 6.3) is set to external clock, the record length of data is

acquired by sampling at the rate of the external clock. In this case, the observation time is
not displayed.

« For the harmonic measurement mode, the sampling rate depends on an external signal
referred to as the PLL source (signal under measurement or external clock signal) and
therefore, the observation time cannot be set uniformly as in the normal measurement mode.
In the harmonic measurement mode, the time it takes to store the record length of sampled
data in the acquisition memory is the time displayed on one screen.

6-2
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6.2 Selecting the Record Length for Acquiring

Data

Procedure

«For a functional description, see section 1.3.»

CONFIGURATION ;
] - = TRIC D
seTup| inpuT [uEAsUReRTRIGEER
I ] . —

D/SPLAY MATH |CURSOR | ZOOM

S

=1
= 2
3

=REMOTE

— N—
- ISHIFT] —
I | I oo v iz S0
MENU
g FLEVENT:
ABORT
C
EEERERED
| IS | SN | S | S—

« The ] mark indicates the keys that are used for the operation.
» To exit the menu during operation, press the ESC key.

1. Pressthe SHIFT+TRIGGER(ACQ) key to display the Acq setting menu.

Selecting the record length
When the optional memory extension is being used, the record length can be
selected.

2. Press the [Record Length] soft key to display the record length selection menu.

3.  Press one of the keys from [100k] to [4M] to select the record length.

Select whether or not to divide the record length
2. Press the [Rec Division] soft key to select [ON] or [OFF].

o || I necora_f| (] 1o || I
M Record M Record
Length 100k Length
100k 100k
Rec Division Rec Division
i
o D D o D
Time Base Time Base
4aH
[Int] Ext [Int] Ext
- N - N N
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6.2 Selecting the Record Length for Acquiring Data

Explanation

Note

Selecting the record length

On this instrument, the record length refers to the data capacity of the acquisition
memory per channel. It can be selected from the following choices. 1 M and 4 M are
memory extension options.

100k, 1M, 4 M

The sampled data in the acquisition memory are P-P compressed and displayed. The
number of data points displayed on the screen is referred to as the display record
length. The numerical data are determined based on the sampled data within this
display record length. For details regarding the observation time, sampling rate, and
record length, see Appendix 1.

For the normal measurement mode, the size of the display record length varies
depending on the observation time setting and the maximum size is equal to the
record length. When the observation time is long, the record length and display
record length are the same, but when the observation time is short, the display record
length becomes shorter than the record length.

When the time base is set to external clock or when the measurement mode is
harmonic, the display record length and record length are always equal.

When the time base (see section 6.3) is set to external clock, the record length of data is
acquired by sampling at the rate of the external clock.

Dividing the record length

You can select whether or not to divide the acquisition memory in half.

« ON : Divide the memory so that it appears as though there are two memories. The
data can be acquired to each memory separately. The record length of each
memory is half the total record length.

e OFF : Do not divide the memory.
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6.3 Selecting the Time Base

«For a functional description, see section 1.3.»

o

CONFIGURATION
= TRIG' D

SETUP| INPUT |MEASURE]TRIGGER
D/SPLAY MATH |CURSOR | ZOOM

_=REMOTE

- [SHIFT]

copy[nuet [ cac | ]

MENU
ELEMENTS

[=FILTER] [=FILTER] [=FILTER| [=FILTER|
1 3 4

=1
>
3
3

SINGLE || =
[ START/STOP

ABORT

0000000k
1

5 EE EE B —~
IS S S
S | S— ) — | —

« The 1 mark indicates the keys that are used for the operation.
« To exit the menu during operation, press the ESC key.

Procedure

1. Pressthe SHIFT+TRIGGER(ACQ) key to display the Acq setting menu.
2. Press the [Time Base] soft key to select [Int] or [Ext].

e
[« Record
Length
100k
Rec Division
o D
Tine Base
fi]  Ext D
I\

Explanation

With the default setting of the instrument, the data sampling timing is controlled by the
clock signal that is generated by the internal time base circuit. This setting can be
changed so that the timing is controlled by an external clock signal.

Selecting the time base
Select the time base from the following choices.
« Int: The internal clock signal becomes the time base. The observation time that
was set in section 6.1 becomes effective.
« Ext: The clock signal applied to the external clock input connector becomes the
time base. The observation time that was set in section 6.1 becomes ineffective.

SIXY 8wl ay) Bumes ﬂ
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6.3 Selecting the Time Base

When the time base is set to [Ext]
Apply a clock signal to the external clock input connector (EXT CLK IN) on the rear

pa

nel that meets the following specifications.

EXT CLK IN
Item Specification
Connector type BNC connector
Frequency range 1 kHz to 250 kHz
Input level CMOS

Minimum pulse width 1 ps for both High and Low

A

CAUTION

Applying a signal to the external clock input connector (EXT CLK IN) that is
outside the 0 to 5 V range may damage the instrument.

Circuit diagram and timing chart of the external clock input

+5V

100 Q
External clock signal (O W (}

External clock signal \

Note

4 ps or longer

1 us or longer i1 us or longer

Sampling edge

The external clock must be a continuous clock. Burst signals cannot be used.

There is no function available to frequency divide the external clock signal on this instrument.
If the time base is set to external clock, the observation time cannot be changed. If you wish
to change the displayed range of the time axis, change the record length or zoom
horizontally.

If the time base is set to external clock, the time measured using the cursor is in terms of
clock counts of the clock signal. No units are displayed.

If the time base is set to external clock, the trigger delay setting is void.

If the time base is set to external clock, the TINTG function for waveform computation (see
section 11.2) computes sampling data as one second data.

The external clock signal is used for the following purposes in addition to providing data
sampling timing.

* PLL source (see section 6.4)

* Measurement/Computation period setting (see section 10.1)

In order to measure the harmonics of higher orders more accurately, the input signal must be
sampled using a clock signal that has a frequency that is an integer multiple of the
fundamental frequency of the input signal. The instrument generates the clock signal from
the input signal that is selected as the PLL source and samples the input signal

By setting the time base to external clock and applying a clock signal to the external clock
input connector that has a frequency that is 4096 times the fundamental frequency of the
input signal, the harmonics of higher orders can be measured more accurately.

When acquiring sampled data with the time base set to external clock and a clock with a
frequency outside the specifications or the clock is not input, the acquisition of the sampled
data may not operate properly. In some cases, this may corrupt the normal sampled data
acquired the previous time to the partitioned acquisition memory.
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6.4 Selecting the PLL Source for Harmonic

Measurement

Procedure

The following section applies when the measurement mode is set to harmonic

measurement.

CONFIGURATION
= TRIG'D.

SETUP TRIGGER

_=REMOTE

- = [SHIFT]

copy ca [

MENU
ELEMENTS.

= =
3
S

00000008

« The 1 mark indicates the keys that are used for the operation.

«For a functional description, see section 1.2.»

esel Iserasy

NS~/
&=

SINGLE || =
] START/STOP

ABORT

OBSERVATION_TIME,

7 N

« To exit the menu during operation, press the ESC key.

Set the measurement mode to harmonic measurement. For the procedures, see

section 5.1, “Selecting the Measurement Mode.”

1. Pressthe SETUP key to display the Setup menu. Confirm that [Mode] is set to

[Harmonics].

2. Press the [PIl Source] soft key to display the PLL source selection box.
3. Turn the jog shuttle to select the PLL source from [CH1] to [Ext CIK].
4.  Press the SELECT key to confirm the new PLL source.

Setup,
] Hode

Harnonics

N uiring |
1PZU-1P2U
Display
Resolution

edgts

W P11 Source

CH1

| Initialize

—_—\T

0io0noon

Setup,

{ Hode
Harmonics
@Select—]
cHz
CH3 [ wiring |

CH4

CHS

CH6

CH?

CHB

1PZU-1P2U
Display
Resolution
Bdyts

[¢ P11 Source

CH1

Ext Clk

Initialize I

—\r

0oooood
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6.4

Selecting the PLL Source for Harmonic Measurement

Explanation

Select the PLL source (phase locked loop source) to be used for determining the
fundamental frequency for the analysis of the hermonics.

Selecting the PLL source

Select the PLL source from the following choices.

e CH1 to CH8 : The voltage or current of the element that has a measurement
module installed becomes the PLL source. The numbers of the channels that do
not have measurement modules installed are not displayed.

e Ext Clk : The clock signal applied to the external clock input connector becomes
the PLL source.

When setting the PLL source to [Ext CIK]
Apply a clock signal to the external clock input connector (EXT CLK IN) on the rear
panel that meets the following specifications.

EXT CLK IN
Item Specification
Connector type BNC connector
Frequency range 20 Hz to 6.4 kHz
Input level CMOS

A CAUTION

Applying a signal to the external clock input connector (EXT CLK IN) that is
outside the 0 to 5 V range may damage the instrument.
. _______________________________________________________________________________________________________|

Note

« Specify a signal that has the same period as the signal being measured. Selecting a signal
with little distortion for the PLL source will result in a stable harmonic measurement. If the
fundamental frequency of the PLL source cannot be determined due to fluctuations and
distortion of the signal, correct measurement results cannot be obtained. It is recommended
that the PLL source be set to a voltage that has little distortion as compared to the current.
There are cases when the specifications cannot be satisfied if all input signals are distorted or
their amplitudes are small with respect to the measurement range. In order to measure the
harmonics of higher orders more accurately, set the PLL source to external clock and apply a
signal to the external clock input connector that has the same period as the input signal.

« If the fundamental frequency is less than or equal to 500 Hz and the signal contains high
frequency components, we recommend the zero crossing filter be set to [500 Hz]. This filter
has a cut-off frequency of 500 Hz and is effective only for the frequency measurement circuit.

« When the amplitude of the signal selected for the PLL source (CH1 to CH8) is small
compared to the range, PLL synchronization may fail. In this case, set the measurement
range so that the amplitude of the PLL source signal is larger than 30% of the range rating.

« The harmonics of higher orders can be measured more accurately by using an external clock
signal that has a frequency that is an integer multiple of the fundamental frequency of the
signal being measured.

« The external clock must be a continuous clock. Burst signals cannot be used.

« There is no function available to frequency divide the external clock signal on this instrument.

« When acquiring sampled data with the time base set to external clock and the frequency of
the PLL source is lost (cannot be detected), the acquisition of the sampled data may not
operate properly.
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Chapter 7 Setting the Trigger

7.1 Selecting the Trigger Mode

«For a functional description, see section 1.4.»

CONFIGURATION

T I

=REMOTE

- = [SHIFT]

copy [ wuet | ca

MENU

ELEMENTS

SINGLE || =
[ START/STOP

ABORT

00000008
|

5 EE EE B —~
IS S S
S | S— ) — | —

« The 1 mark indicates the keys that are used for the operation.
« To exit the menu during operation, press the ESC key.

Procedure

1. Pressthe TRIGGER key to display the Trigger setting menu.
2. Press the [Mode] soft key to display the trigger mode selection menu.
3.  Press one of the keys from [OFF] to [HF Normal] to select the trigger mode.

|| B
" Hode
OFF
OFF
D " D
D e D
C] o D
D e D
D e B
AN e
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7.1 Selecting the Trigger Mode

Explanation

The trigger mode is used to set the conditions for updating the display. Select the trigger
mode from the following choices.

Note

OFF : Sets the trigger mode to OFF.
The display is updated regardless of whether or not the trigger conditions are met.
When set to OFF, the other menus in the Trigger setting menu are not displayed.

Auto : Sets the trigger mode to auto.

The waveform is updated when a trigger occurs within the timeout period (approx.
100 ms).

If the trigger does not occur within the timeout period, the waveform display is
automatically updated when the timeout period elapses.

When the period of the trigger signal is greater than 100 ms, the above two conditions
are met alternately and the display is updated. In this case, set the mode to normal.

AT-Level : Sets the trigger mode to auto-level mode.

If a trigger occurs within the timeout period, the waveform is displayed in the same
way as in the auto mode.

If a trigger does not occur within the timeout period, the center value of the
amplitude of the trigger source is detected, the trigger level is automatically
changed to the center value, and the trigger (edge trigger) is generated to update
the displayed waveform.

Normal : Sets the trigger mode to normal mode.

The display is updated when a trigger occurs.
If a trigger does not occur, the display is not updated.

HF Auto : Sets the trigger mode to HF auto.

The output of the zero crossing detector of the trigger source is used to detect the
trigger condition. Because the trigger occurs when the trigger source crosses the
center level of the amplitude of the trigger source (with a hysteresis of approx.
3.5% of the measurement range) and the display is updated, the trigger level
setting (see section 7.3) is void.

The behavior with respect to the timeout period is the same as in the auto mode.
When the zero crossing filter is set, the trigger becomes less susceptive to
harmonic noise and unexpected triggers are prevented from occurring.

The PZ4000 may not operate properly when the motor module is installed in the
element number 4 slot and the trigger source is set to CH7 or CH8.

HF Normal : Sets the trigger mode to HF normal.

The method in which the trigger is activated is the same as in the HF auto mode.
The behavior with respect to the timeout period is the same as in the normal mode.
The PZ4000 may not operate properly when the motor module is installed in the
element number 4 slot and the trigger source is set to CH7 or CH8.

When the trigger mode is [AT-Level], edge trigger is the only trigger type available.
When the trigger mode is [HF Auto] or [HF Normal], edge trigger is the only trigger type
available. In addition, the trigger level cannot be set.

7-2
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7.2 Selecting the Trigger Source

Procedure

S

00000006

CONFIGURATION

[ I

T )

, = RENOTE

- = [SHiFT]

[ N I

MENU

ELEMENTS

S | S— ) — | —

« The 1 mark indicates the keys that are used for the operation.

«For a functional description, see section 1.4.»
This section applies when the trigger mode is set to a mode other than OFF.

SINGLE | =,
[ START/STOP
ABORT

OBSERVATION_TIME,

7 N
A o

« To exit the menu during operation, press the ESC key.

Set the trigger mode to a mode other than OFF. For procedures, see section

7.1, “Selecting the Trigger Mode.”

1.

w

T

u

e

@]

Press the TRIGGER key to display the Trigger setting menu. Check that [Mode]
is set to a mode other than [OFF].

Press the [Source] soft key to display the source selection box.
Turn the jog shuttle to select the source from [CH1] to [Ext].

Press the SELECT key to confirm the new source.

[_Trigger__|

Hode
Auto
Source

CH1

Type

Window

Slope
T Ot

& Level |

9.0

& Position

o
Telay

6.0us

0io0noon

|

@selecti—]
£H]
CHZ

CH3

CH4

CHS

CHE

CH?

CHB

Ext

9

D

[_Trigger |

Window

H » i+t

&) Position

Hode

Slope

Level

0.0z

o
Telay

0.0us

|

0oooooon
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7.2 Selecting the Trigger Source

Explanation

Selecting the trigger source

Select the signal that is used for triggering (trigger source). Select from the following

choices.

« CH1 to CH8 : The trigger source is set to the voltage or current of the element that
has a measurement module installed. The numbers of the channels that do not
have measurement modules installed are not displayed.

e Ext: The trigger source is set to the signal that is applied to the external trigger
input connector. Edge trigger (see section 7.3) is the only trigger type that is valid.
The trigger level setting (see section 7.3) is void.

When the trigger source is set to [Ext]
Apply a signal to the external clock input connector (EXT TRIG IN) on the rear panel
that meets the following specifications

EXT TRIG IN

Item Specification

Connector type BNC connector

Input level CMOS

Minimum pulse width 1us

Trigger delay time Within (1 ps + 1 sample period)

& CAUTION

Applying a signal to the external trigger input connector (EXT TRIG IN) that is
outside the 0 to 5 V range may damage the instrument.

Circuit diagram and timing chart of the external trigger input

+5V

100 Q
External trigger signal ( O W (}

Minimum pulse width

EXT TRIG IN le——>!
(when the slopeis 1) | \
|

N/

Trigger delay time

Internal trigger
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7.2 Selecting the Trigger Source

Note

Two PZ4000s can be synchronized using the external trigger output function. For details, see
14.1 “External Trigger Output.”

= O ==
EXT PZ4000 H EXT PZ4000 H

FTRIG L Ig== © TRIG| L____ 188 ©
OouT ™~ — J IN ™~ —
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7.3 Setting the Edge Trigger

Procedure

«For a functional description, see section 1.4.»
This section applies when the trigger mode is set to a mode other than OFF.

"
%
O

CONFIGURATION @
atacene ET |SELg,
i i %S o
inpuT [iessurefrricee
DISPLAY | CURSOR

= REMOTE

—
- - [SHET] -
<T >

[ T 2 o
MENU

ELEMENTS
ABORT

OBSERVATION_TIME,

0000000

« The ] mark indicates the keys that are used for the operation.
* To exit the menu during operation, press the ESC key.

Set the trigger mode to a mode other than OFF. For procedures, see section
7.1, “Selecting the Trigger Mode.”

1. Pressthe TRIGGER key to display the Trigger setting menu. Check that [Mode]
is set to something other than [OFF].

Selecting the trigger type
2. Press the [Type] soft key to select [Edge] to set the trigger type to edge trigger.

Selecting the trigger slope
3.  Press the [Slope] soft key to select [£], [1], or [£1].

Setting the trigger level
4.  Press the [Level] soft key.
5. Turn the jog shuttle to set the trigger level.
For the procedures related to entering values using the jog shuttle, see section, 4.1
“Entering Values and Strings.”

[_Trigger__}
K Hode

Auto
[ sSource |
CH1
Type
Windou
Slope
H * it
& Level |
0.0
[ Position |
oy
O Delay |
0.0us

10000000

|
l
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7.3 Setting the Edge Trigger

Explanation

Note

Selecting the trigger type

Select the trigger type from the following choices. Here, select [Edge].

« Edge : Sets the trigger type to edge trigger. A trigger occurs when the trigger
source rises above or falls below a preset trigger level.

* Window : Sets the trigger type to window trigger. A certain window (width) is set
and a trigger occurs when the trigger source level enters this window (IN) or exits
from this window (OUT). For window trigger, see section, 7.4 “Setting the Window
Trigger.”

Selecting the trigger slope

Slope refers to the movement of the signal such as the movement from a low level to

a high level (rising) or the movement from a high level to a low level (falling). When

the slope is used as one of the trigger conditions, it is called a trigger slope. Select

the trigger slope from the following choices.

e £ :The trigger occurs when the trigger source signal rises above the trigger level
from a lower level.

e ¥ : The trigger occurs when the trigger source signal falls below the trigger level
from a higher level.

e f}: The trigger occurs on both the rising and falling cases.

Setting the trigger level

Trigger level refers to the level that is used to judge the passing level of the trigger
slope or the condition of the trigger source. When the trigger type is set to [Edge],
you specify the passing level of the trigger slope with the trigger level.

Set the level in the range from 0.0 to +100.0%.

Half of the total vertical span of the waveform display screen is considered to be
100%. With the center of the vertical axis taken to be the zero amplitude line, the
upper and lower limits of the screen are 100% and —100%, respectively.

The upper and lower limits of the display screen correspond to the measurement
range (if scaled, the range after scaling) of the voltage/current that is set for each
channel.

* Measurement range : 300 Vpk
» Trigger level : 25%

Trigger position (Trigger point)

100% (300 Vpk) ~

Zero input line | Trigger level 25% (75 V)

(The center of the | \ \
vertical axis) / /

—100% (=300 Vpk)

* The trigger level setting is void when the trigger mode is [OFF], [HF Auto], or [HF Normal]. It
is also void when the trigger mode is [AT-Level] and the trigger does not occur within the
timeout period.

« The trigger level setting is void when the trigger source is set to [Ext].

* When the trigger mode is [HF Auto] or [HF Normal], the trigger level cannot be set.
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7.4  Setting the Window Trigger

«For a functional description, see section 1.4.»
This section applies when the trigger mode is set to a mode other than OFF.

CONFIGURATION @
o= ET |SELE
. v = o)
— serup| mpur [essurefrisee -
(EsC] o —
[: oispLAY| MATH cw?so»? Z00M
D ) = REMOTE
:] FILE | misc | HELP |LocaL
= = [SHIFT|
[: copy NULL ca | ]
WENU §
D ELENENTS
C] [ =START/STOP
ABORT
C]
L 7N

« The ] mark indicates the keys that are used for the operation.
* To exit the menu during operation, press the ESC key.

Procedure

Set the trigger mode to a mode other than OFF. For procedures, see section
7.1, “Selecting the Trigger Mode.”

1. Pressthe TRIGGER key to display the Trigger setting menu. Check that [Mode]
is set to something other than [OFF].

Setting the trigger type
2. Press the [Type] soft key to select [Window] and set the trigger type to window
trigger.

Selecting the trigger source condition.
3.  Press the [Condition] soft key to select [In] or [Out].

[__Trigger___]
i« Hode

Auto
[ sSource |
CH1
Type
Edge
[ Condition |
m out
[@Center Level |
0.0

o
) Width Level
0.0x

@) Position

0
@ Delay
0.0us

0ooooooo

|
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7.4 Setting the Window Trigger

Setting the window

.

4.
5.

"

1

9]

9]

Trigger,

Rage

Condition

[ out
\@Center Level
9.07

@ Position

Setting the center level
Press the [Center Level / Width Level] soft key to select [Center Level].
Turn the jog shuttle to set the center level.
For the procedures related to entering values using the jog shuttle, see section 4.1,
“Entering Values and Strings.”

Hode
Auto
Source

CH1

Type

Width Level

(3
Delay

0.0us

oaooooo

.

6.
7.

[«

1

>
]

9

Trigger,

Bige

condition

m out

IDCenter Level
0.0z

Position

|

Setting the window width
Press the [Center Level / Width Level] soft key to select [Width Level].
Turn the jog shuttle to set the window width.
For the procedures related to entering values using the jog shuttle, see section 4.1,
“Entering Values and Strings.”

Hode
Auto
Source

CH1

Type

o
Width Level
0.0

0
Delay

0.6us

0ooooooy

|
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7.4 Setting the Window Trigger

Explanation

Selecting the trigger type

Select the trigger type from the following choices. Here, select [Window].

« Edge : Sets the trigger type to edge trigger. A trigger occurs when the trigger
source rises above or falls below a preset trigger level. For edge trigger, see
section 7.3, “Setting the Edge Trigger.”

* Window : Sets the trigger type to window trigger. A certain window (width) is set
and a trigger occurs when the trigger source level enters this window (IN) or exits
from this window (OUT).

Selecting the trigger source condition
Select the trigger source condition, used to activate the trigger, from the following
choices.
« In: The trigger occurs when the trigger source signal enters the specified window
width.
< Out: The trigger occurs when the trigger source signal leaves the specified window
width.

Setting the window

The window is set by specifying the center level (Center Level) and the window width

(Width Level) with respect to the center level.

¢ Setting the center level
Set the level in the range from 0.0 to +100.0%. Half of the total vertical span of the
waveform display screen is considered to be 100%. For details, see “Setting the
trigger level” on page 7-7.

¢ Setting the window width
Set the level in the range from 0.0 to 200% with respect to the center level
described above. Half of the total vertical span of the waveform display screen is
considered to be 100%.

* Measurement range : 300 Vpk
» Trigger source condition : In
* Center level : 25%

* Window width : 100%

100% (300 Vpk)- W}rigger occurs —

A

Center level 25% (75 V)-T_ - Window width 100% (300 V)

N )

~100% (300 Vpk)-

Note
« The window trigger setting is void when the trigger mode is set to [OFF], [HF Auto], or [HF
Normal]. In addition, the window trigger is not selectable when the trigger mode is set to [AT-
Level].
« The trigger level setting is void when the trigger source is set to [Ext].
* When the specified window width exceeds the display range of the screen, the window width
is set to the display range.
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7.5 Setting the Trigger Position

«For a functional description, see section 1.4.»
This section applies when the trigger mode is set to a mode other than OFF.

CONFIGURATION_ @
o e7 Isein
T T QRES c)
[serup]iwpur [uessurefricoen
:] oispLa] warh Jcursor
D i _=REMOTE
- _ - [SHIFT!
| I v v ez N
WENU ] §
D ELENENTS
SINGLE || ==
D [ START/STOP
ABORT
:] S| S | T

IS S | |

N | S— | S— | —
« The 1 mark indicates the keys that are used for the operation.
« To exit the menu during operation, press the ESC key.

Procedure

Set the trigger mode to a mode other than OFF. For procedures, see section
7.1, “Selecting the Trigger Mode.”

1. Pressthe TRIGGER key to display the Trigger setting menu. Check that [Mode]
is set to something other than [OFF].
2. Press the [Position] soft key.
3. Turn the jog shuttle to set the trigger position.
For the procedures related to entering values using the jog shuttle, see section 4.1,
“Entering Values and Strings.”

[_Trigger___]
[« Mode

Auto
[ source |
CH1
Type
Window
Slope
H » i
B Level |
0.0z
[@ Position |
0
D teiay |
0.6us

0000000

|
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7.5 Setting the Trigger Position

Explanation

The trigger position is used to set which section of the sampled data in the acquisition
memory to display on the screen.

Setting the trigger position
Set the trigger position in the range from 0 to 100%. The left end of the screen is 0%;
the right end of the screen is 100%.
When the trigger delay (described in the next section) is 0 s, the trigger point and
trigger position match.

Trigger point
Pre-trigger = Post-trigger

Acquisition memory /\f\/

Display record length

* Displayed on the screen

Trigger position
(Trigger point)
A

AN

Pre-trigger i/ Post-trigger
/ \gg / \ ggl

Note
« The trigger position can be changed even when the data acquisition is stopped. The new
trigger position takes effect when the data acquisition is started.
« If the observation time is changed, the display range centers itself around the trigger position.
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7.6 Setting the Trigger Delay

«For a functional description, see section 1.4.»
This section applies when the trigger mode is set to a mode other than OFF.

CONFIGURATION_ @
o £T sez
T T QRES c)
[servr]iwpur [uessurelricoen
:] oispLa] warh Jcursor
D i _=REMOTE
- _ - [SHIFT!
| I v v ez N
WENU ] §
D ELENENTS
SINGLE || ==
D [ START/STOP
ABORT
:] S| S | T

I |
S | S— ) — | —

« The 1 mark indicates the keys that are used for the operation.
« To exit the menu during operation, press the ESC key.

Procedure

Set the trigger mode to a mode other than OFF. For procedures, see section
7.1, “Selecting the Trigger Mode.”

1. Pressthe TRIGGER key to display the Trigger setting menu. Check that [Mode]
is set to something other than [OFF].
2. Press the [Delay] soft key.
3. Turn the jog shuttle to set the trigger delay.
For the procedures related to entering values using the jog shuttle, see section 4.1,
“Entering Values and Strings.”

[_Trigger___]
[« Mode

Auto

[ source |
CH1
Type

Window
Slope

H » i

B Level |
0.0z

7 FPosition |

0

@ Delay
0.6us

10000000

|
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7.6 Setting the Trigger Delay

Explanation

The trigger position matches the trigger point when the trigger delay is setto 0 s. This
function allows you to display the waveform that is acquired the specified amount of time
after the trigger point (delay time).

Setting the trigger delay
Set the trigger delay in the range from 0.0 to 1000000.0 ps (with 0.5 ps resolution).

When a trigger delay is set

Trigger position

[

Delay time

< >

4—\

Trigger point

:

Note

The trigger delay setting is retained even if the observation time is changed.
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Chapter 8 Numerical Display

8.1 Selecting the Number of Displayed Digits

Procedure

Explanation

m
%
O

0000000

«For a functional description, see section 1.2.»

CONFIGURATION
= TRIG'D.

SETUPY INPUT MEASURETR/GGER

Q

_=REMOTE

- = [SHIFT]

copy ca [

MENU
ELEMENTS.

>
3

SINGLE || =
] START/STOP

ABORT

IS S S
CH 8 | current S
N | S— | S— | —

« The 1 mark indicates the keys that are used for the operation.
« To exit the menu during operation, press the ESC key.

1.
2.

[«

Press the SETUP key to display the Setup menu.
Press the [Display Resolution] soft key to select [5dgts] or [6dgts].

Setup,
Mode

Normal

[

Wiring
1P2U-1P2U
Display

Resolution

bdgts

Initialize |

|

10000000

The maximum number of displayed digits (highest display resolution) for the various
items such as voltage, current, active power, apparent power, reactive power, and power
factor can be selected.

« bdgts : Display resolution of 99999

e 6dgts : Display resolution of 999999

Note

The actual number of displayed digits may sometimes be smaller than the specified number
depending on the combinations of the voltage and current ranges or the carry-over operation.

The highest display resolution for frequency, phase difference (phase angle), cursor

measurement, and pk is as follows, regardless of the number of displayed digits that is

selected.

Frequency : 99999

Phase difference (phase angle) : 360.00
Cursor measurement : 99999

pk : 99999

IM 253710-01E

8-1

Aeidsiq esuswnp H



8.2 Displaying Normal Measurement Data

«For a functional description, see section 1.5.»
This section applies when the measurement mode is set to normal measurement.

CONFIGURATION
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B
=
>

esET Ise ey

S

N

= [SHIFT]

ol on] | S
MENU
0f

ELEMENTS
F
ABORT

(OBSERVATION_TIME,

=
7

0000000

I 2 2
S S| S
[cr2 [ cna e [ !

S | E— | — —

« The ] mark indicates the keys that are used for the operation.
* To exit the menu during operation, press the ESC key.

Procedure

Set the measurement mode to normal measurement. For the procedures, see
section, 5.1 “Selecting the Measurement Mode.”

1. Pressthe SETUP key to display the Setup menu. Confirm that [Mode] is set to
[Normal].

2. Press the DISPLAY key to display the Display setting menu.

3.  Press the [Format] soft key to display the display format selection box.

Displaying numerical data
« Displaying only the numerical data
4.  Turn the jog shuttle to select [Numeric].
5.  Press the SELECT key to confirm the selection.

Display, | I
N+Select: [ Format
Nuveric |:]
Wave [( TItem Amount
par i D
Vector
Numeric+Wave D
Numer ic+Bar
Reset
Vave + Bar Exec
[
Numeric
Disp Items
—_— N
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8.2 Displaying Normal Measurement Data

« Displaying numerical data and waveforms
4.  Turn the jog shuttle to select [Numeric+Wave].
5.  Press the SELECT key to confirm the selection.
For the procedures related to setting the waveform display, see chapter 9.

Display

[@+SeTect:
Numeric
Wave
Bar
Vector
Numer ic+Bar

Wave + Bar

[ Format
Numeric
[ TItem Anount

8

Reset
Exec

[
Numeric
Disp Itens

|

JUDOODO0

« Displaying numerical data and bar graphs

4.  Turn the jog shuttle to select [Numeric+Bar].

5.  Press the SELECT key to confirm the selection.
The bar graph is useful when making harmonic measurements. For the procedures
related to setting the bar graph display, see section 9.10, “Displaying the Bar Graph of
Harmonic Data.”

Display

[@+SeTect:
Numeric
Wave
Bar
Vector
Numer ic+lave

uner ic +Bar

Wave + Bar

[ Format
Numeric
[ TItem Anount

8

Reset
Exec

Numeric
Disp Itens

t

JUDO0OO

« Displaying numerical data and X-Y waveform

4.  Turn the jog shuttle to select [Numeric+X-Y].

5.  Press the SELECT key to confirm the selection.
X-Y waveform display is applicable to products (PZ4000) with firmware version 2.01 or
later. For the procedures related to setting the X-Y waveform display, see section 9.11,

“Displaying the X-Y Waveform.”

[ Display__]
[@+Select M Format
Nuner ic Numer ic
Uave R Tten Amount |
Xy 8(4)

Bar
vector
Numer ic+Wave
Nuner ic+Bar
Wave + X-Y

Wave + Bar

Reset
Exec

d
Numeric
Disp Items

|

10000000
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8.2 Displaying Normal Measurement Data

The following procedures are given with the premise that “Displaying only the
numerical data” was selected in the previous section.

Selecting the number of displayed items
6.  Press the [Item Amount] soft key to display the displayed item number selection
menu.
7.  Press one of the keys from [8] to [All] to select the number of displayed items.

Resetting the order of the displayed items
If the number of displayed items is set to something other than [ALL], the order
of the displayed items can be reset.
8.  Press the [Reset Exec] soft key to reset the order.

Display,
K Format

Display,
K Format

Numeric Numeric

Ttem Anount,

16

| Ttem Amount

8

Reset
Exec

]

42

78 Numer ic

Disp Items

Luubboul

nooooood

|
|

Scrolling the display

« When the number of displayed items is set to something other than [All]

8.  Press the [Numeric Disp Items] soft key to display the menu used to select the
number of displayed items.

9.  Turn the jog shuttle to move the highlight to another measurement function.
The data number of the highlighted measurement function is displayed in the
[Norm Item No.] section of the menu.

The symbol representing the highlighted measurement function is displayed in
the [Function] section of the menu.

The element/wiring method of the highlighted measurement function is
displayed in the [Element] section of the menu.

Display
K Format

Numeric Itens]]
\Norm Ttem No
Numeric 1
| Ttem Amount [ Function ||

8

Reset
Exec

W

urns

M Efement [

Element 1

Numeric
Disp Itens

LUoobod

Luobbogd

|
L
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8.2 Displaying Normal Measurement Data

* When the number of displayed items is set to [All]

8.  Turn the jog shuttle to move the highlight to another measurement function. The
symbol representing the highlighted measurement function is displayed in the
[Function] section of the menu.

9.  Press the ESC key to clear the menu. The numerical data of the sixth item will
appear.

[_Display__]
f Fornat Elementl ElementZ Element3 Elementd A =B
Numeric Urms[y 1 5.8517 16.2107 0.00000k  0.00000k 5.0517 10.2107

Umn [U 1 5.8516 11.3412 0.00000k  0.00000k 5.8516 11.3412
Udc [V 1 -0.0315 -0.9307 0.00000k  0.00000k -0.0315 -0.0307
Uac [V 5.6516 16.2107 0.00000k  0.00000k 5.0516 10.2107
IrmslA 49.805 0.0060 0.0060 0.0000 49.805 0.0000
Imn [A 49.799 0.6060 0.6000 0.6060 49.799 0.0060
Idc A 9.823 0.6034 0.6600 0.60660 0.823 0.0034
Iac [A
P

| Tten Anount

ALl

49.798 0.0000 0.0000 0.0000 49.798 0.0000
0.25151k 0.000 0.0000k 0.0000k  0.25151k 0.060
9.25160k 0.000 0.0000k 0.0000k  0.25160k 0.000
0.60653k 0.000 0.0000k 0.0000k -0.00653k 0.000
0.99966 Error Error Error 6.99966 Error

a
[var

3
@ Function a I
+

1
1
1
1
1
1
1
1
1
1
fU [HZz 1 2.000k 2.000k 0.000m 0.000m
1
1
1
1
1
1
1
1
1
1
1

ooooobod

- -1.488 Error Error Error -1.488 Error

None

f1 [Hz 2.000k 0.006m 9.006n 0.006n

Us+pkLU 7.1817 10.2648 Error Error

U-pkIV -7.2653 -10.3346 Error Error

I+pkia 73.19% 6.0346 Error Error

I-pkIA —71.762 —0.8265 Error Error

CfU [ 1.438 1.012 Error Error

CEI [ 1.470 Error Error Error

FfU [ 1.111 1.000 Error Error

FEI I 1.111 Error Error Error ———————— -

z I 161.431m Error Error Error 161.431m Error

Bs [ 161.396m Error Error Error  101.39m Error
PR N

Explanation

For the meanings of the measurement function symbols, see section 1.2, “Measurement
Modes and Measurement/Computation Periods,” 1.7 “Numerical Computation,” appendix
2 “Symbols and Determination of Measurement Functions,” and appendix 3
“Determination of Delta Functions.” For details regarding the wiring methods, A and B,
see section 5.2, “Selecting the Wiring Method.”

Ae|dsig reouawinN

Example The true RMS value of the voltage of element 1
Urmsl

LElement 1
—True RMS value
Voltage

The simple average of the current of the power measurement
modules (elements) that are wired using wiring method A

>function of wiring method A

Simple average

Current
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8.2 Displaying Normal Measurement Data

Selecting the display format
Select the display format of the numerical data from the following choices. No data [--

--] are displayed in places where the measurement function is not selected or there

are no numerical data.

Numeric

Only numerical data are displayed.

Numeric+Wave

The numerical data and waveform are displayed separately in the top and bottom

windows. For the procedures related to setting the waveform display, see sections

9.1t09.8.

Numeric+Bar

The numerical data and bar graph are displayed separately in the top and bottom

windows. The bar graph is useful when making harmonic measurements. For the

procedures related to setting the bar graph display, see section 9.10, “Displaying

the Bar Graph of Harmonic Data.”

Numeric+X-Y"

The numerical data and X-Y waveform are displayed separately in the top and

bottom windows. For the procedures related to setting the X-Y waveform display,

see section 9.11, “Displaying the X-Y Waveform.”

* X-Y waveform display is applicable to products (PZ4000) with firmware version 2.01 or
later.

Selecting the number of displayed items
Select the number of items that are displayed concurrently from the following choices.

8

* When the display format is [Numeric], eight items of humerical data are
displayed in one column.

* When the display format is other than [Numeric], four items are displayed.

16

¢ When the display format is [Numeric], 16 items of numerical data are displayed
in two columns.

* When the display format is other than [Numeric], eight items are displayed.

42

* When the display format is [Numeric], 42 items of numerical data are displayed
in three columns.

« When the display format is other than [Numeric], 21 items are displayed.

78

* When the display format is [Numeric], 78 items of numerical data are displayed
in three columns.

¢ When the display format is other than [Numeric], 39 items are displayed.

All

« When the display format is [Numeric], a table is displayed containing the
numerical data corresponding to the 25 measurement function items vertically,
and six symbols indicating the element and wiring method horizontally.

* When the display format is other than [Numeric], a table is displayed containing
the numerical data corresponding to the 12 measurement functions items
vertically, and six symbols indicating the element and wiring method
horizontally.

e The sixth horizontal item (2B) is hidden behind the menu. You can view the
hidden data by clearing the menu by pressing the ESC key.

8-6
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8.2 Displaying Normal Measurement Data

Resetting the order of the displayed items
If the number of displayed items is set to something other than [ALL], the order of the
displayed items can be reset to a preset order. For details regarding the reset
information, see Appendix 4, “List of Initial Settings and Display Order of Numerical
Data.”

Scrolling the display
Because all the data cannot fit on one screen, a scroll function is provided.

« When the number of displayed items is set to something other than [All]

Turn the jog shuttle to move the highlight to another measurement function. The

menu items that are displayed change as follows.

* Norm Item No.
The data number of the highlighted measurement function is displayed.

¢ Function
The symbol representing the highlighted measurement function is displayed.
When [None] is displayed, an item without a selected measurement function is
being specified using the jog shuttle. In this case, the area for displaying the

measurement function and data displays [------- ] (no data).

« Element
The element/wiring method of the highlighted measurement function is
displayed.

* When the number of displayed items is set to [All]
Turn the jog shuttle to move the highlight to another measurement function. The
symbol representing the highlighted measurement function is displayed in the
[Function] section of the menu. [------- ] (no data) is displayed in places where there
are no numerical data.

Note
« For the meanings of the measurement function symbols, see section 1.2, “Measurement

Modes and Measurement/Computation Periods,” 1.7 “Numerical Computation,” appendix 2
“Symbols and Determination of Measurement Functions,” and appendix 3 “Determination of
Delta Functions.”

« For details regarding the wiring methods, A and B, see section 5.2, “Selecting the Wiring
Method.”

o[- ] (no data) is displayed in places where the measurement function is not selected or
there are no numerical data.

« If the measurement/computation results cannot be displayed using the specified decimal point
position or unit, [-OF-] (overflow) is displayed.

« When the voltage or current input is less than or equal to 0.25% of the measurement range,
Urms, Umn, Uac, Irms, Imn, lac, and all other measurement functions that are determined
using these measurement functions will display zeroes. A or @ will display an error [Error].

« When the frequency of the measured value is outside the measurement range or when the
input signal is less than or equal to approximately 3.5% of the measurement range, fU or fl
will display an error [Error].

« When both the voltage and current are sinusoids and the ratio of the voltage and current
inputs do not differ greatly with respect to the measurement range, the phase difference @ of
lead (D) and lag (G) are detected and displayed correctly.

« When the power factor A is greater than 1.001 and less than equal to 2.000, A becomes [1].
@displays zero.

« When the power factor A is greater than 2.001, A and @ display errors [Error].

IM 253710-01E
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8.3 Changing the Displayed Items of the Normal
Measurement Data

Procedure

«For a functional description, see section 1.5.»

This section applies when the measurement mode is set to normal measurement.

[{n[ninininint

CONFIGURATION
= TRIG D

UP INPUT |MEASURE|TRIGGER

ACQ

ISPLAY| MATH CURSOR ZOoM

[7)
m
ju}

S

=REMOTE

FILE | LOCAL

- = [SHIFT]

oo ou]

MENU
ELEMENTS

[cr2] crnacne s
S | S— | S—  —
« The ] mark indicates the keys that are used for the operation.
* To exit the menu during operation, press the ESC key.

VOLTAGE

CURRENT

\
N =
SINGLE || ==
[ START/STOP
ABOI

T
RT
OBSERVATION_TIME,

7 N

of

Set the measurement mode to normal measurement. For the procedures, see
section 5.1, “Selecting the Measurement Mode.”

Press the SETUP key to display the Setup menu. Confirm that [Mode] is set to
[Normal].

Set the display format of the numerical data to something other than [All]. For
the procedures, see section 8.2, “Displaying Normal Measurement Data.”

Press the DISPLAY key to display the Display setting menu.

Check that [Format] is set to [Numeric], [Numeric+Wave], [Numeric+Bar], or
[Numeric+X-Y7".
Check that [Item Amount] is set to [8], [16], [42], or [78].

X-Y waveform display is applicable to products (PZ4000) with firmware version 2.01 or

later.

8-8
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8.3 Changing the Displayed Items of the Normal Measurement Data

Display
q Format

Numeric
{4 TItem Amount

8

Reset
Exec

"

Numeric
Disp Items

oooooood

|

The following procedures are given with the premise that the display format is
set to [Numeric].

3.  Press the [Numeric Disp Items] soft key to display the menu used to select the
number of displayed items.

Selecting the item to change
4.  Turn the jog shuttle to select (highlight) the item to change.

Changing the measurement function
5.  Press the [Function] soft key to display the measurement function selection box.
6.  Turn the jog shuttle to select the measurement function. You can also select not
to display the measurement functions (None).
7. Pressthe SELECT key. The symbol for the selected element or wiring method
and the numerical data are displayed at the highlighted position.

Changing the element/wiring method
8.  Press the [Element] soft key to display the element/wiring method selection box.
9.  Turn the jog shuttle to select the element/wiring method from [Element1] to [ZB].
10. Pressthe SELECT key. The selected element number or wiring method symbol
(Zfunction) and the numerical data are displayed at the highlighted position.

[Numeric_Itens,

[ONorm Ttem Ho

[Mumeric Itens ]

FNorm Iten No . |

@;

@NOrn Item No |

1 1

+Select—— [ Function |
None urns

N Elenent

Umean Element 1

1

[ rfunction [}

[ Function ||
urns Urns

N Efenent | p+Select [ Elenent |[|

Element 1

Elenent 2

Element 1

Element 3

Elenent 4

zA

B

oooooood

00000000
00000000

|
|
|
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8.3 Changing the Displayed Items of the Normal Measurement Data

Explanation

For the meanings of the measurement function symbols, see section 1.2, “Measurement
Modes and Measurement/Computation Periods,” 1.7 “Numerical Computation,” appendix
2 “Symbols and Determination of Measurement Functions,” and appendix 3
“Determination of Delta Functions.” For details regarding the wiring methods, A and B,
see section 5.2, “Selecting the Wiring Method.”

Changing the measurement function
« The types of measurement functions that can be selected are indicated in
“Measurement Function” in section 1.2 and “Delta Computation” and “User-defined
Function” in section 1.7.
* You can also select not to display the measurement functions (None).

Changing the element/wiring method
Select the element/wiring method from the following choices.
Elementl, Element2, Element3, Element4, ZA, >B

Urmsl 5.6517 U Urmsl 5.6517 U
Umni 5.8516 U changing the measurement Umnl 5.8516 U
Udci1 —B.8315 U function of the third item Unnl 5.0516 Y
Uacl 5.6516 V " Uacl 5.6516 V
Irmsl  5.8538 A Irmsl  5.8538 A
Imnl 5.6551 A Imnl 5.6551 A
Changing the Urmsl 5.6517 U

o Umni 5.6516 V

element of the third item Udc2 —9.9367 U

Uacl 5.6516 V

Irmsl  5.8538 A

Imnl 5.6551 A

Note

« For the meanings of the measurement function symbols, see section 1.2, “Measurement
Modes and Measurement/Computation Periods,” 1.7 “Numerical Computation,” appendix 2
“Symbols and Determination of Measurement Functions,” and appendix 3 “Determination of
Delta Functions.”

« For details regarding the wiring methods, A and B, see section 5.2, “Selecting the Wiring
Method.”

o [ ] (no data) is displayed in places where the measurement function is not selected or
there are no numerical data.

8-10
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8.4 Displaying Harmonic Measurement Data

«For a functional description, see section 1.5.»
This section applies when the measurement mode is set to harmonic

measurement.

CONFIGURATION

] ] —TRIG D <EE§EiJ§EZEEZ7
,
= ,,|
!J DisPLAY
@ =REMOTE
] [Fie [ msc Treee Juooa] \
—/

- = [SHIF; —
) I 5 v e a2
]

ABORT

]

[ EE 6 Ca L e—
C L[ 1]
CH6 CURRENT N
] | IS | S—

« The ] mark indicates the keys that are used for the operation.
« To exit the menu during operation, press the ESC key.

Procedure

Set the measurement mode to harmonic measurement. For the procedures, see
section 5.1, “Selecting the Measurement Mode.”

1. Pressthe SETUP key to display the Setup menu. Confirm that [Mode] is set to
[Harmonics].

2. Pressthe DISPLAY key to display the Display setting menu.

3.  Press the [Format] soft key to display the display format selection box.

Displaying numerical data
« Displaying only the numerical data
4.  Turn the jog shuttle to select [Numeric].
5.  Press the SELECT key to confirm the selection.

Display,

[@+Select: l( Format
e ic

Wave [ Tien Amount

Bar 8

Vector

Numeric+Wave

Numeric+Bar
Reset
Wave + Bar Exec

0

Numer ic
Disp Itens

0000000

|
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8.4 Displaying Harmonic Measurement Data

« Displaying numerical data and waveforms
4.  Turn the jog shuttle to select [Numeric+Wave].
5.  Press the SELECT key to confirm the selection.
For the procedures related to setting the waveform display, see chapter 9.

Tispiay | I
p+Select: [ Format
Numeric Numer ic D
Wave [ Ttem Anount
far 8 [:::::::]
Vector
|:]
Numer ic+Bar
Reset
Wave + Bar Exec
]
Numer ic
Disp Itens
_— N

« Displaying numerical data and bar graphs

4.  Turn the jog shuttle to select [Numeric+Bar].

5.  Press the SELECT key to confirm the selection.
The bar graph is useful when making harmonic measurements. For the procedures
related to setting the bar graph display, see section 9.10, “Displaying the Bar Graph of
Harmonic Data.”

Display, | I
W +Select: [ Tormat
Numeric Numer ic D
Wave | Tten Amount
far ’ [:::::::]
Uector
Numer ic+Have D
Reset
vave + Bar Exec
[
Numer ic
Disp Itens
_— N

« Displaying numerical data and X-Y waveform

4.  Turn the jog shuttle to select [Numeric+X-Y].

5.  Press the SELECT key to confirm the selection.
X-Y waveform display is applicable to products (PZ4000) with firmware version 2.01 or
later. For the procedures related to setting the X-Y waveform display, see section 9.11,
“Displaying the X-Y Waveform.”

[ Display__]
[+SeTect M Fornat
Numer ic Nuneric
Uave R Tten Amount |
XY 84

Bar

vector

Numer ic+Wave
Reset
beec

Numeric+Bar |[

Numer ic
Wave + X-Y Disp Items

Wave + Bar

10000000

|
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8.4 Displaying Harmonic Measurement Data

The following procedures are given with the premise that “Displaying only the
numerical data” was selected in the previous section.

Selecting the number of displayed items or list display

6.

7.

Press the [Iltem Amount] soft key to display the menu used to select the number
of displayed items.
Press one of the keys from [8] to [ZList] to select the number of displayed items.

Resetting the order of the displayed items
If the number of displayed items is set to [8] or [16], the order of the displayed
items can be reset.

8.

Tispiay.
K Format

Numeric
Ttem_Amount,

Press the [Reset Exec] soft key to reset the order.

Dispiay
il Fornat

Numer ic

[ ]

| Ttenm Amount

8

16

Single List

Reset
Exec

Dual List

N
Nuner ic
Disp Itens

® List

LUUbboU
Bjninnunini

|
|

Scrolling the display
« When the number of displayed items is set to [8] or [16]

8.

10.

Press the [Numeric Disp Items] soft key to display the menu used to select the
number of displayed items.

Press the [Harm Item No.] soft key.

Turn the jog shuttle to move the highlight to another measurement function.
The data number of the highlighted measurement function is displayed in the
[Harm Item No.] section of the menu.

The symbol representing the highlighted measurement function is displayed in
the [Function] section of the menu.

The element/wiring method of the highlighted measurement function is
displayed in the [Element] section of the menu.

The harmonic order of the highlighted measurement function is displayed in the
[order] section of the menu that is used to select the number of displayed items.

Display,
i« Format

Numer ic
| Ttem Amount

8

Numeric TtensJ]
\PHarm Ttem No|
1

W function ||

None

R Elenent ||

Element 1

Reset
Exec

& oraer |

L]

]

Numeric
Disp Items

10000000

10000000

|
|
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8.4 Displaying Harmonic Measurement Data

¢ When [Single List] or [Dual List] is selected

8.  Turn the jog shuttle to move the highlight over the data corresponding to a
different order.
The harmonic order of the data being highlighted is displayed in the [Order]
section of the Display setting menu.

Format
Or. r Or
PLL  CH1(U1) 5.0545 ——--—— dc  1.0429 26.633 Numeric PLL  CH1(UD) 5.0545 ——————— 4.7348 ——--——— MNumeric
Freq 49 1 4.04272 79.982 2 3.0339 66.623 Freq 49 dc  1.0429 20.633 dc -0.6530 -1.120
3 0.0144 0.285 4 0.0068 0.135 4 Item Amount 1 4.042?2 ?79.982 1 0.01722 0.363 { Item Amount

u1 5.0545 U 5 0.0059 0.117 6 0.0048 0.096 u1 5.0545 U 2 3.0339 60.023 2 0.0187 0.39%
11 4.7348 A 7  0.0037 0.072 8 0.0041 9.680 | Single List 11 4.7348 A 3 0.0144 6.289 3 0.0182 0.384 Dual List
P 0.067 U 9  0.0021 0.041 160 0.0021 0.043 P 0.067 U 4  0.0068 6.135 4 0.0180 0.381
51 0.68Z Un 11  0.0022 0.044 12 0.002Z 0.043 51 0.082Z Un 5 0.0059 0.117 5 0.0191 0.404
Q1 0.047 var 13 0.0022 0.043 14 0.0016 0.03Z2 | List Items Q1 0.047 var 6 0.0048 0.096 6 0.0201 0.425 | List Items
Al 0.81634 15 0.0018 0.035 16 0.0014 0.029 Al 0.81634 ? 0.0037 0.0722 ?  0.0192 0.405
91 -35.279 ° 1?7 0.0009 0.018 18 0.0013 0.026 91 -35.279 ° 8 0.0041 0.080 8 0.0223 0.472
Uthd 75.048 19 0.6015 0.030 20 0.0012 0.023 P Order Uthd 75.048 9  0.0021 6.041 9 0.0231 0.489 Order
Ithd ?7524.637 21 0.0007 0.013 22 0.0012 0.623 Ithd ?7524.637 10 0.0021 0.043 10 0.0226 0.477
Pthd 3.655 23 0.001Z 0.023 24 0.0007 0.014 1 Pthd 3.055 11 0.0022 0.044 11 0.0282 0.59 1
Uthf Error 25 0.0004 0.008 26 0.0011 0.022 Uthf Error 12 0.0022 0.043 12 0.0289 0.611
Ithf Error 2?7  0.0008 0.016 28 0.0014 0.028 Ithf Error 13 0.0022 0.043 13 0.0294 0.62
Utif 1.960 29  0.0008 0.016 30 0.0007 0.014 || Page Up Utif 1.960 14 0.0016 0.032 14 0.0399 0.844 || Page Up
Itif  4999.05¢ 31 0.0009 0.018 32 0.0010 9.621 || Scroll Exec Itif  4999.05¢ 15 0.0018 6.035 15 0.0432 6.913 || Scroll Exec
huf 0.424 33 0.0008 0.016 34 0.0006 9.611 hut 0.424 16 0.0014 0.029 16 0.0470 0.992
hcf 0.224 35 0.0010 0.019 36 0.0010 0.620 hcf 0.224 17 0.0009 0.018 17 0.0750 1.585

37 o0.0010 0.020 38 0.0007 0.014 || Page Doun 18 0.0013 0.026 18 0.102? 2.168 || Page Doun
uz 5.0383 U 39 0.0005 0.010 406  0.0007 0.014 || Scroll Exec uz 5.0383 U 19  0.0015 0.030 19 0.1741 3.678 || Scroll Exec
12 0.0011 A 41 0.0002 0.004 42 0.0004 0.007 12 0.0011 A 20 0.0012 0.023 20 4.7228 99.746
Pz -0.060 U 43 0.0000 0.011 44 0.0005 9.010 r2 -0.000 U 21 0.0007 6.013 21 0.1928 4.072
Sz 0.600 Un 45  0.0004 0.009 46  0.0007 9.014 B Sz 0.000 VA 22 0.001Z 0.023 22 0.0755 1.594 C]

N A N

¢ When [ List] is selected.

8.  Turn the jog shuttle to change the harmonic order that is displayed in the [Order]
section of the Display setting menu. The measurement functions U, I, P, S, Q,
A, @, and so on for that order are displayed.

e || W
[ Format
Huner ie [:
—_— Element1 Element2 Element3 Elementd A =B
[ Tten Anount U [V 1 46523 40364  4.0499  4.050  4.0523  4.0364
List I (A 10.00074 0.005n  0.004n  0.0042  0.00074 0.005n
z Lis P U 1 -6.001 ©0.00002 0.00002 -0.0000Zk  -0.001  ©0.0000Z
S U 1 0.603 ©0.0080Z ©0.00002  0.0000Zk  ©0.003  0.0000Z
q [var 1 -6.603 0.66000 0.66600 —0.00001k —0.663 0.000060
A [ 1-6.33571 0.99896 0.99904 —0.90485 —0.33571 0.99896
¢ [ 1-109.616 2.620 2.509 -154.803 ---———— ——————
Order
3 D
N N
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8.4 Displaying Harmonic Measurement Data

Page scrolling the display
You can page scroll when [Single List] or [Dual List] is selected.

Listing the numerical data corresponding to the harmonic orders that are

higher than those currently displayed

8.  Press the [Page Down Scroll Exec] soft key. The numerical data of the higher
harmonic order is listed.

9.  Press the [Page Down Scroll Exec] soft key repeatedly until the section of the

list containing the desired order is reached. You can page scroll to view up to a

500th order harmonic.

.

Listing the numerical data corresponding to a harmonic order that is smaller

than those currently displayed

10. Press the [Page Up Scroll Exec] soft key. The numerical data of the lower
harmonic order is listed.

11. Press the [Page Up Scroll Exec] soft key repeatedly until the section of the list

containing the desired order is reached. You can page scroll down as far as

Total or dc (Oth order).

[_Display__]
K Format
Or. Or.
PLL  CHL(WD) 9.0295 ——--——— dc -0.0104 -35.403 | Numeric
Freq 49 H 1 ©.0094 31.951 2z 0.0046 15.512
3 0.0035 11.845 4 0.0021 7.201 { Ttem Amount Z
u1 0.6295 U 5 0.0040 13.644 6 0.0008 2.825 c
¢ 0.0011 A 7 0.0027 9.002 B ©.0012  3.906 | Single List 3
P1 -0.000 U 9 0.0006 1.948 10 ©0.0005  1.641 @
s1 ©.000 Un 11 0.0005 1.55¢ 12 ©.000B  2.551 [ 4
01 0.000 var 13 0.0006 2.806 14 ©.0005 1.646 | List Itens =5
Al —0.87644 15 0.0005 1.663 16 0.0004 1.352 )
Pl 151.216 ° 1?7 0.0002 9.511 18 0.0003 9.980 | —9
Uthd  296.471 19 9.0006 1.967 20 0.0005  1.549 [y  Order |
— Ithd  482.932 21 0.0002 ©.673 22 0.0006  2.175 v)
Pthd  268.053 z3 0.0003 ©.993 24 0.0006 1.956 46 »
[_Dispiay__] Uthf Error 75 0.0007 2.248 26 0.0003  1.651 -
" Format Ithf Error 27 0.0005 1.813 28 0.0004 1.263 -~
or. or. Utif 0.000 29 0.0004 1.305 30 0.0003 9.957 Page Up QD
0z 0.000kvar 47 0.0063 21.224 48 0.0025  8.365 | MNumeric Itif 0.600 31 0.0092 ©.791 32 0.0001  ©.496 || Scroll Exec <
Az -0.81938 49 0.0005 1.739 50 0.0004 1.512 hut 0.194 33 0.0002 ©.517 34 0.0005  1.631
92 -145.022° 51 0.0003 1.028 52 0.0007  2.389 [{ Item Amount hef 0.210 35 0.0006 2.160 36 0.0008  2.837
Uthd 1434.261 53 0.0014 4.213 54 0.0011 3.7292 37 0.0011 3.768 38 0.0008 2.739 Page Doun
Ithd 0.230 55 0.0009 3.024 56 0.0006 1.880 Single List uz 0.00017kV 39 0.0010 3.396 40 0.0022 7.297 Scroll Exec
Pthd 0.135 57 0.0012 4.229 S8 0.9013  4.514 12 69.787 A 41 0.0016 5.295 42 0.0022 7.572
Uthf Error 59 0.0006 2.003 60 0.0011 3.889 [ P2 -0.001kM 43 0.0009  3.068 44 0.9054 18.201
Ithf Error 61 0.0006 2.112 62 0.0009 3.092 | List Items sz 0.001kUa 45 0.0035 11.721 46 ©.0169 57.463
Utif 0.000 63 0.0008 2.881 64 0.0006 1.946 D
Itif 6.114 65 0.0008 2.823 66 0.0009 3.049
huf 0.208 67 0.0006 2.173 68 0.0005 1.801 | @ Order
hcf 0.601 69 0.0004 1.516 70 0.0003 1.045 D [ Display__}|
71 0.0004 1.265 72 0.0003  0.873 94 R Format |
u3 0.00021kV 73 0.0006 2.048 74 0.000Z  0.580 or. or.
13 0.0012 A 75 0.0002 0.542 76 0.0007  2.291 Ithf Error 95 0.6009 3.038 96 0.6011  3.710 [ Numeric
P3 —-0.0000k 77 0.0006 2.087 78 0.0005 1.640 || Page Up Utif ©.000 97  0.0007 2.398 98  0.0005 1.753
s3 0.0000kUA 79  0.0011  3.778 80 0.0007  2.484 |Scrﬂll EXEEI D Ttif 0.000 99  0.0062 0.626 100 0.0006  2.104 [{ Item Amount |
Q3 0.0000kvar 81 0.0009 3.027 82 0.0005 1.532 hWE 0.201 101 1
A3 -0.27261 83 0.0009 2.997 84 0.0006 2.179 het 9.198 103 104 single List
93 -105.820 ° 85 0.0011 3.881 86 0.0010  3.481 IPage Toun | 105 106
Uthd 1113.390 87 0.0009 3.095 88 0.0009 3.070 || Scroll Exec S u4 0.00041KY 107 108
Ithd  837.963 89 0.0014 4.775 96 0.0007 2.310 14 0.0027 A 169 110 List Itens
Pthd  33.279 91 ©0.0072 24.558 92 0.0146 49.630 P4 _0.0000KW 111 112
Uthf Error 93 0.0047 15.875 94 0.0019  6.411 sS4 0.0000kUA 113 114
04 0. kvar 115 116 ) Order
A4 -0.87691 117 118
N ¢ -151.272° 119 120 142
Uthd 1759.659 121 122
Tthd 1944.546 123 124
Pthd 3292.198 125 126 Page Up
Uthf Error 127 128 Scroll Exec
Ithf Error 129 130
Utif 9.000 131 132
Ttif .000 133 134 Page Doun
huf 0.205 135 136 Scroll Exec
hef 0.181 137 138
139 140
ush 0.0295 V141 142
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8.4 Displaying Harmonic Measurement Data

Explanation

For the meanings of the measurement function symbols, see section 1.2, “Measurement
Modes and Measurement/Computation Periods,” 1.7 “Numerical Computation,” and
appendix 2 “Symbols and Determination of Measurement Functions.” For details
regarding the wiring methods, A and B, see section 5.2, “Selecting the Wiring Method.”

Example The voltage of the 20th order harmonic of element 2
u220)

L 20th order
Element 2

Voltage

The average of the current corresponding to the 30th order
harmonic of the power measurement modules (element) that are
wired using wiring method B

1> B(30)

30th order

t—————>Zfunction of wiring method B
Current

Selecting the display format
Select the display format of the numerical data from the following choices. No data [--
----- ] are displayed in places where the measurement function is not selected or there
are no numerical data.

e Numeric
Only numerical data are displayed.

e Numeric+Wave
The numerical data and waveform are displayed separately in the top and bottom
windows. For the procedures related to setting the waveform display, see sections
9.11t09.8.

e Numeric+Bar
The numerical data and bar graph are displayed separately in the top and bottom
windows. The bar graph is useful when making harmonic measurements. For the
procedures related to setting the bar graph display, see section 9.10, “Displaying the
Bar Graph of Harmonic Data.”

«  Numeric+X-Y"
The numerical data and X-Y waveform are displayed separately in the top and bottom
windows. For the procedures related to setting the X-Y waveform display, see section
9.11, “Displaying the X-Y Waveform.”
* X-Y waveform display is applicable to products (PZ4000) with firmware version 2.01 or later.

Selecting the number of displayed items or list display
Select the number of items that are to be displayed concurrently or list displays from
the following choices.
« 8
¢ When the display format is [Numeric], eight items of numerical data are
displayed in one column.
« When the display format is other than [Numeric], four items are displayed.
* 16
* When the display format is [Numeric], 16 items of numerical data are displayed
in two columns.
« When the display format is other than [Numeric], eight items are displayed.

8-16
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8.4 Displaying Harmonic Measurement Data

¢ Single List

.

When the display format is [Numeric], 48 items of numerical data of one type of
measurement function are displayed in two columns.

When the display format is other than [Numeric], 22 items of numerical data of
one type of measurement function are displayed in two columns.

¢ Dual List

.

When the display format is [Numeric], 24 items of numerical data of two types of
measurement functions are displayed in each column.

When the display format is other than [Numeric], 11 items of numerical data of
two types of measurement functions are displayed in each column.

e X List

.

A table indicating the numerical data for each measurement item is displayed.
The measurement functions U, I, P, S, Q, A, @, and so on are displayed vertically
and symbols representing the elements and wiring methods are displayed
horizontally.

The sixth horizontal item (ZB) is hidden behind the menu. You can view the
hidden data by clearing the menu by pressing the ESC key.

Resetting the order of the displayed items
If the number of displayed items is set to [8] or [16], the order of the displayed items
can be reset to a preset order. For details regarding the reset information, see
Appendix 4, “List of Initial Settings and Display Order of Numerical Data.”

Scrolling the display
Because all the data cannot fit on one screen, a scroll function is provided.

« When the number of displayed items is set to [8] or [16]
Turn the jog shuttle to move the highlight to another measurement function. The
menu items that are displayed change as follows.

.

Harm Item No.

The data number of the highlighted measurement function is displayed.
Function

The symbol representing the highlighted measurement function is displayed.
When [None] is displayed, an item without a selected measurement function is
being specified using the jog shuttle. In this case, the area for displaying the

measurement function and data displays [------- ] (no data).

Element

The element/wiring method of the highlighted measurement function is
displayed.

Order

The harmonic order of the highlighted measurement function is displayed (Total
or dc (Oth order) up to 500th order).

* When [Single List] or [Dual List] is selected
Total or dc (Oth order) up to 500th order is displayed in the [order] section of the
Display setting menu. When the selected measurement function is U, I, or P, the
harmonic distortion factor, Uhdf, Indf, or Phdf is displayed, respectively. When the
measurement function is some function other than U, I, or P, [------- ] (no data) is
displayed in place where the harmonic distortion factor is to be displayed.

IM 253710-01E
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8.4 Displaying Harmonic Measurement Data

When [ Z List] is selected

Total or dc (Oth order) up to 500th order is displayed in the [order] section of the
Display setting menu. The measurement functions U, I, P, S, Q, A, @, and so on
for the harmonic order are displayed.

Page scrolling the display
You can page scroll when [Single List] or [Dual List] is selected.

Note

You can page scroll to list the numerical data corresponding to harmonic orders
that are higher than those currently displayed (up to 500th order).

You can page scroll to list the numerical data corresponding to harmonic orders
that are lower than those currently displayed (down as far as Total or dc (Oth
order).

For the meanings of the measurement function symbols, see section 1.2, “Measurement
Modes and Measurement/Computation Periods,” 1.7 “Numerical Computation,” and appendix
2 “Symbols and Determination of Measurement Functions.”

For details regarding the wiring methods, A and B, see section 5.2, “Selecting the Wiring
Method.”

You can display the harmonic order from Total or dc (Oth order) up to 500th order. However,
numerical data that correspond to harmonic orders up to the upper limit of the analysis
determined by the frequency of the PLL source are actually determined from the harmonic
measurement.

[------- ] (no data) is displayed in places where the measurement function is not selected or
there are no numerical data.

If the measurement/computation results cannot be displayed using the specified decimal point
position or unit, [-OF-] (overflow) is displayed.

When the frequency of the measured value is outside the measurement range or when the
input signal is less than or equal to approximately 3.5% of the measurement range, fU or fl
will display an error [Error].

The phase difference during the harmonic measurement mode is displayed according to the
result of the equation given in Appendix 2.

When the power factor A is greater than 1.001 and less than equal to 2.000, A becomes [1]. @
displays zero.

When the power factor A is greater than 2.001, A and @ display errors [Error].

Precautions when displaying the measurement functions of the motor module in
the harmonic measurement mode
For the meanings of the measurement function symbols used in the explanation
below, see section 15.2 and the following sections or appendix 2.

The numerical data of Speed, Torque, Sync, Slip, Pm, nmA, and nmB are Oth
order (DC) components. The default setting of the minimum order (Min Order) in
the harmonic measurement mode is 1. To display the numerical data of Speed,
Torque, Sync, Slip, Pm, nmA, and nmB, the minimum order must be set to 0.

The numerical data of Torque in the normal measurement mode are simple
averaged values. The numerical data of each harmonic component and the total of
Torque in the harmonic measurement mode are RMS values. The numerical data
that correspond to the same value as the normal measurement mode are displayed
at Trq (dc).

The 0th (DC) component of Speed and Pm are displayed as total numerical data.
The numerical data of Sync and Slip are displayed only when the PLL source (PII
Source) and frequency synchronization source (Sync Speed Source) are set to the
same channel.

nmaA displays the ratio of Pm total with respect to PZA total; nmB displays the ratio
of Pm total with respect to PZB total.
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8.5 Changing the Displayed Items of the Harmonic
Measurement Data

Procedure

«For a functional description, see section 1.5.»
This section applies when the measurement mode is set to harmonic

measurement.

CONFIGURATION
= TRIG'D SET |SELg,
T T RE: Cy
SETUP| INPUT MEASURETR/GGER
l § ACQ —

S

_=REMOTE

~—/
- = [SHIFT] —
7

N
MENU <
SINGLE || =
] START/STOP

ABORT
OBSERVATION_TIME,

[cri] s ] cns [ o Jvoumes 7~

S | S

CH8 | currENT b y

« The 1 mark indicates the keys that are used for the operation.
« To exit the menu during operation, press the ESC key.

ELEMENTS.

00000008

Set the measurement mode to harmonic measurement. For the procedures, see
section 5.1, “Selecting the Measurement Mode.”

1. Pressthe SETUP key to display the Setup menu. Confirm that [Mode] is set to
[Harmonics].

Set the display format of the numerical data to something other than [ > List].
For the procedures, see section 8.4, “Displaying Harmonic Measurement Data.”

2. Pressthe DISPLAY key to display the Display setting menu.
Check that [Format] is set to [Numeric], [Numeric+Wave], [Numeric+Bar], or
[Numeric+X-YT".
Check that [Item Amount] is set to [8], [16], [Single List], [Dual List], or [X List].
*  X-Y waveform display is applicable to products (PZ4000) with firmware version 2.01 or
later.

IM 253710-01E
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8.5 Changing the Displayed Items of the Harmonic Measurement Data

The following procedures are given with the premise that the display format is set
to [Numeric].

When the number of displayed items is set to [8] or [16]
3. Press the [Numeric Disp Items] soft key to display the menu used to select the
number of displayed items.

« Selecting the item to change
Press the [Harm Item No.] soft key.
Turn the jog shuttle to select (highlight) the item to change.

ok

Changing the measurement function

6.  Press the [Function] soft key to display the measurement function selection box.

7.  Turn the jog shuttle to select the measurement function. You can also select not
to display the measurement functions (None).

8.  Pressthe SELECT key. The symbol for the selected element or wiring method

and numerical data are displayed at the highlighted position.

« Changing the element/wiring method

9.  Press the [Element] soft key to display the element/wiring method selection box.

10. Turn the jog shuttle to select the element/wiring method from [Element1] to [ZB].

11. Pressthe SELECT key. The selected element number or wiring method symbol
(Zfunction) and the numerical data are displayed at the highlighted position.

« Changing the harmonic order

12. Press the [Order] soft key.

13. Turn the jog shuttle to select the order. The selected order and numerical data
are displayed at the highlighted position.

Display,
q Format

[Numeric Itens]]

[] [Numeric Items ]}
[OHarn Item o,

[] [Numeric Items ]}
[PHarm Item No.

[FHarm Ltem Ho. |

Nureric Ttens ]
\PHArm Iten No.
Numeric 1 1
[@+select [ function ||

None u

o] | Etement |

1 1

4 Item Amount [ rfunction [} [ Ffunction || [ Ffunction ||

g u u u

" Elenent || [ Elenent |[| ] Elenent ||

[+Select:
Element 1 I Element 1 Element 1 Element 1
@ Order | P [ Order || Etenent 2 |[&  Order | '@ Order |
Reset
Exec ] 3 1 Element 3 1 1
] Q Element 4

Numer ic

Disp Itens A A

® ZB

o

-

Luubbudd
LUUbboUl
LUubbudd
Bninnnnini

LUOULBOL

|
|
|
|
|

8-20 IM 253710-01E



8.5 Changing the Displayed Items of the Harmonic Measurement Data

Display.
q Format

Numeric
4 Item Amount

Single List

i
List Items

£ Order

Total

Page Up
Scroll Exec

Page Doun
scroll Exec

HG
00000000

List Ttems__T]
W@List Item No |

1

]

When [Single List] or [Dual List] is selected
3. Press the [List Iltems] soft key to display the menu used to change the display

item.

¢ Selecting the item to change

o &

© N o

Press the [List Item No.] soft key.
Turn the jog shuttle to select [1] or [2]. The selected list item is displayed.

Changing the measurement function
Press the [Function] soft key to display the measurement function selection box.
Turn the jog shuttle to select the measurement function.
Press the SELECT key. The symbol for the selected element or wiring method

and numerical data are displayed at the highlighted position.

¢ Changing the element/wiring method

©

Press the [Element] soft key to display the element/wiring method selection box.

10. Turn the jog shuttle to select the element/wiring method from [Element1] to [ZB].
11. Pressthe SELECT key. The symbol for the selected element or wiring method
and numerical data are displayed at the highlighted position.

Changing the harmonic order

12. Press ESC key to return to the Display setting menu.
13. Turn the jog shuttle to select the order. The display is scrolled to show the
selected order and numerical data. You can also page scroll (see section 8.4).

1

Function ||

u

Elenent ||

Elenent 1

[

e > & v T -

o

JUDOUDO0

1

@+select K function ||

u

Element 1

[ List Ttens_T]
[List Ttem No.

M Element ||

ooooobod

@Select—
Element 2
Element 3
Element 4
A

=B

[

[

[List Ttens__TJ
IOList Ttem No .|

Tunction ||

Display,

1

u
Elenent ||

Element 1

" Fornat
Nuner ic
M Ttenm Amount

Single List

List Items

©) Order

2z

(0000000

)
|

Page Up
Scroll Exec
Page Doun
Scroll Exec

LUUoboU
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8.5 Changing the Displayed Items of the Harmonic Measurement Data

Explanation

For the meanings of the measurement function symbols, see section 1.2, “Measurement
Modes and Measurement/Computation Periods,” 1.7 “Numerical Computation,” and
appendix 2 “Symbols and Determination of Measurement Functions.” For details
regarding the wiring methods, A and B, see section 5.2, “Selecting the Wiring Method.”

When the number of displayed items is set to [8] or [16]
¢ Changing the measurement function
« The types of measurement functions that can be selected are indicated in
“Measurement Function” in section 1.2 (excluding the Z function) and “User-
defined Function” in section 1.7.
¢ You can also select not to display the measurement functions (None).

« Changing the element/wiring method
Select the element/wiring method from the following choices.
Elementl, Element2, Element4, Element4, >A, >B

« Changing the harmonic order
You can specify the harmonic order from Total or dc (Oth order) up to 500th order.

U1 0.0094 vV U1 0.0094 VvV
11D 0.0002 A Changing the measurement [1(1) 0.0002 A
P1D 0.000 W function of the third item #1(1) 130.853 °
S1D 0.000 VA S1KD 0.000 VA
U1l 0.0094 V
Changing the o [1(D 0.0002 A
element of the third item P2D 0.001kW
S1D 0.000 VA
l Changing the harmonic
order
U1 0.0094 V
L1 0.0002 A
P236) 0.000kW
S1KL 0.000 VA
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8.5 Changing the Displayed Items of the Harmonic Measurement Data

When [Single List] or [Dual List] list is selected

.

Note

Selecting the item to change

Two types of lists can be specified. For [Single List], the list of item No. 1 is
displayed in two columns. For [Dual List], both lists are displayed in each column.
You can select [1] or [2] for the list item No.

Changing the measurement function

Select the measurement function to change from the following choices.

Note (ho measurement function), U, I, P, S, Q, A, @, @U, @, Z, Rs, Xs, Rp, Xp,

Torque”

* This is applicable to products (PZ4000) with firmware version 2.01 or later when the motor
module is installed in the element number 4 slot.

Changing the element/wiring method

It is the same as the description given for “When the number of displayed items is
set to [8] or [16]” on the previous page.

The measurement function [Torque] is applicable only to products (PZ4000) with firmware
version 2.01 or later when the motor module installed in the element number 4 slot.
Therefore, the selected element is set to some measurement function other than [Torque].

Changing the harmonic order
It is the same as the description given for “When the number of displayed items is
set to [8] or [16]” on the previous page.

For the meanings of the measurement function symbols, see section 1.2, “Measurement
Modes and Measurement/Computation Periods,” 1.7 “Numerical Computation,” and appendix
2 “Symbols and Determination of Measurement Functions.”

For details regarding the wiring methods, A and B, see section 5.2, “Selecting the Wiring
Method.”

[------- ] (no data) is displayed in places where the measurement function is not selected or
there are no numerical data.

You can display the harmonic order from Total or dc (Oth order) up to 500th order. However,
numerical data that correspond to harmonic orders up to the upper limit of the analysis
determined by the frequency of the PLL source are actually determined from the harmonic
measurement.

IM 253710-01E
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Chapter 9 Waveform Display

9.1 Selecting the Channel to Display

«For a functional description, see section 1.6.»

CONFIGURATION

] ] =TRIG'D RESET [SELacy
SETUP| INPUT MEASURETR/GGER
SPLAY| MATH |CURSOR| ZOOM

_=REMOTE

FILE | LOCAL

- = |SHIF]
copy cAL
MENU
ELEMENTS

[=FILTER|[=FILTER| |=FILTER||=FILTER]|

m|
o)
O

i
>
3
S

uj

SINGLE | =,
[ ZcE ] =smarmsTop
ABORT

OBSERVATION_TIME,

7 N

0ioooon

« The 1 mark indicates the keys that are used for the operation.
« To exit the menu during operation, press the ESC key.

Procedure

Selecting from the Display setting menu
1. Press the DISPLAY key to display the Display setting menu.
2. Press the [Format] soft key to display the display format selection box.

Displaying the waveform
« Displaying only the waveform
3. Turn the jog shuttle to select [Wave].
4.  Press the SELECT key to confirm the selection.

Display |
+Select: [ Format
Humeric Numeric D
Wave [ Ttem Anount
far ! D
vector
[:]
Numeric+Bar
Reset
vave + Bar Exec
]
Numer ic
Disp Itens
P N
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9.1 Selecting the Channel to Display

« Displaying numerical data and the waveform
3. Turn the jog shuttle to select [Numeric+Wave].
4.  Press the SELECT key to confirm the selection.
For the procedures related to setting the numerical display, see chapter 8.

Display. |
+Select: [ Format
Numeric Humeric D
Wave [( Ttem Anount
far 8 [::::::::]
Vector
[:]
Numer ic+Bar
Reset
yave + Bar Exec
[
Numeric
Disp Itens
R ..

« Displaying the waveform and the bar graph

3. Turn the jog shuttle to select [Wave+Bar].

4.  Press the SELECT key to confirm the selection.
The bar graph is useful when making harmonic measurements. For the procedures
related to setting the bar graph display, see section 9.10, “Displaying the Bar Graph of
Harmonic Data.”

Display |
[@+Select: [ Format
Numer ic Numer ic D
Wave [{ Ttem Amount
par i [::::::::]
Vector
Numer ic+Wave D
Humer ic+Bar
Reset
|
Numer ic
Disp Items

PE—\S

« Displaying waveform and X-Y waveform

4.  Turn the jog shuttle to select [Wave+X-Y].

5.  Press the SELECT key to confirm the selection.
X-Y waveform display is applicable to products (PZ4000) with firmware version 2.01 or
later. For the procedures related to setting the X-Y waveform display, see section 9.11,
“Displaying the X-Y Waveform.”

[ Display__]
[@+Select: M Fornat
Numeric Nuner ic
ave N Iten Anount |
X-Y 84

Bar

Uector

Numer ic+Wave
Reset
Humer ic+X-Y Exec

Numeric+Bar ||

Numer ic

Disp Itens

Wave + Bar

10000000

|
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9.1 Selecting the Channel to Display

The following procedures are given with the premise that “Display only the
numerical data” was selected in the previous section.

5.
6.

Press the [Wave Setting] soft key to display the waveform menu.
Press the [Wave Display] soft key to display the waveform display selection box.

Turn ON/OFF the waveform display of each channel (includes computed
waveforms)

7.
8.

Turn the jog shuttle to select the desired channel.

Press the SELECT key. When the button to the left of the channel in the
waveform display selection box is highlighted, the waveform of that channel is
displayed. If it is not highlighted, the waveform is not displayed.

Turn ON/OFF the waveform display for all channels (includes computed
waveforms) simultaneously
Turning ON the waveforms simultaneously

7.
8.

9.

Turn the jog shuttle to select [All ON].

Press the SELECT key. All the buttons to the left of the channels in the
waveform display selection box are highlighted and the waveforms of all
channels are displayed.

Turning OFF the waveform simultaneously

10.

M

Display,
Fornat

uave

Turn the jog shuttle to select [All OFF].

Press the SELECT key. All the buttons to the left of the channels in the
waveform display selection box are no longer highlighted and the waveforms of
all channels are turned OFF.

Wave,

Wave Display
@ ALl ON B CHs

[

Uave

setting

) il
(@ All OFF@ CHe [ Wave rornat [|
B @CHL (@ cH? single B
(@) cHz @ cHB Interpolate
B @ CH3 (@ Mathl xR B
(@) CHe (@) Mathz Graticule
(] o 0wl ]
[ Scale value [|
) - |0
Trace Label
[ ] m o ||[]
— eI

|
I
|
I
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9.1 Selecting the Channel to Display

Selecting from the channel setting menu
You cannot turn ON/OFF the computed waveform using this procedure.

Turning ON/OFF the waveform display
1.  Press the desired channel key from CH1 to CH8. The channel setting menu is
displayed.
2. Press the [Wave Display] soft key to select [ON] or [OFF].

CHI,
Wave Display

ﬂii ON

H U Range

2000Upk

@ U 2oom

x0.1

M Label

LUubbudd

|

Explanation

Selecting the display format

Select the display format from the following list of choices.

* Wave
Only the waveform is displayed.

¢ Numeric+Wave
The numerical data and waveform are displayed separately in the top and bottom
windows. For the procedures related to setting the numerical display, see chapter
8.

* Wave+Bar
Waveforms and bar graphs are displayed separately in the top and bottom
windows. The bar graphs is useful when making harmonic measurements. For the
procedures related to setting the bar graph display, see section 9.10, “Displaying
the Bar Graph of Harmonic Data.”

* Wave+X-Y
The waveform and X-Y waveform are displayed separately in the top and bottom
windows. For the procedures related to setting the X-Y waveform display, see
section 9.11, “Displaying the X-Y Waveform.”
* X-Y waveform display is applicable to products (PZ4000) with firmware version 2.01 or

later.

Selecting the display channel
The waveform of each channel can be turned ON/OFF. The range of channels is
from CH1 to CH8 which correspond to the elements that have input modules installed.
In addition, computed waveforms (Mathl and Math2) described later (see chapter 11)
can be turned ON/OFF.

The indicator on the top left corner of the channel key lights when the display of the
channel is turned ON.

Note
« Channels (elements) that do not have modules installed cannot be turned ON.
« When a waveform is loaded from a storage medium, the input waveform can no longer be
displayed.
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9.2 Moving the Vertical Position

Procedure

«For a functional description, see section 1.6.»

CONFIGURATION
= TRIG'D.

[ L [ e
DISPLAY| | ZOOM

_=REMOTE

FILE | LOCAL

- = |SHIF]
copy cAL
MENU
ELEMENTS

[=FILTER|[=FILTER| |=FILTER||=FILTER]|

m|
o)
O

>
3
S

uj

SINGLE | =,
[ ZcE ] =smarmsTop
ABORT

OBSERVATION_TIME,

7 N

0ioooon

cn4]

« The 1 mark indicates the keys that are used for the operation.
« To exit the menu during operation, press the ESC key.

Select a display format to display the waveforms. For the procedures, see
section 9.1, “Selecting the Channel to Display.”

1.  Press the DISPLAY key to display the Display setting menu.
2. Press the [Format] soft key to display the display format selection box.
Check that [Format] is set to [Wave], [Numeric+Wave], [Wave+Bar], or
[Wave+X-Y]".
* X-Y waveform display is applicable to products (PZ4000) with firmware version 2.01 or
later.

The following procedures are given with the premise that the display format is

set to [Wavel].

(Movement of the vertical position is applicable to products (PZ4000) with

firmware version 2.01 or later.)

3.  Press the desired channel key from CH1 to CH8. The channel setting menu is

displayed.

4.  Press the “Position” soft.

5. Turn the jog shuttle to move the vertical position of the waveform.
For the procedures related to entering values using the jog shuttle, see section 4.1,
“Entering Values and Strings.”

CH1
Wave Display

OFF DA

] U Range

2006Upk

@ U zoom
x1
'@ Position

0.0

q Label

BRinnunini

CH1

|
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9.2 Moving the Vertical Position

Explanation

The displayed position of the waveform (vertical position) can be moved vertically to the
desired position such as when the section of the waveform you wish to view goes out of
the display frame due to vertical zoom. This is applicable to products (PZ4000) with
firmware version 2.01 or later.

* The position can be set in the range from 0.000 to £130.000%.

* When the vertical zoom factor is 1 (see section 9.8), half of the total vertical span of
the waveform display screen is considered to be 100%. With the center of the vertical
axis taken to be the zero amplitude line, the upper and lower limits of the screen are
100% and —100%, respectively.

100%
/ /
Position
/ / 50%* \ \
~ \\ / /
£ =
\ \
/ / Position N N

-50% * \\ \

-100%
Note

« Vertical position of computed waveforms (Mathl and Math2) cannot be moved.
« To expand and view a section of the waveform, we recommend the following procedure.
1. Set the zoom factor to 1.
2. Move the vertical position so that the desired section of the waveform is at the center
position (according to the procedure described in this section).
3. Set the vertical zoom factor (see section 9.8).
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9.3 Splitting the Screen and Displaying the
Waveforms

«For a functional description, see section 1.6.»

m
%
O

ACQ

CONFIGURATION
= TRIG'D SET |SELg,
. . RE Cry
SETUP| INPUT MEASURETR/GGER

o [ e

- jff//f
7

MENU

ELEMENT;

SINGLE |[ =
NoSE ] START/STOP

ABORT

R ) o i [
A O
EaEnEnEn
| SN | S S | S—

« The 1 mark indicates the keys that are used for the operation.
* To exit the menu during operation, press the ESC key.

0oooooo

Procedure

Select a display format to display the waveforms. For the procedures, see
section 9.1, “Selecting the Channel to Display.”

1.  Press the DISPLAY key to display the Display setting menu.
2. Press the [Format] soft key to display the display format selection box.
Check that [Format] is set to [Wave], [Numeric+Wave], [Wave+Bar], or
[Wave+X-Y].
*  X-Y waveform display is applicable to products (PZ4000) with firmware version 2.01 or
later.

The following procedures are given with the premise that the display format is
set to [Wavel].

Selecting the number of split windows
3.  Press the [Wave Setting] soft key to display the waveform menu.
4.  Press the [Wave Format] soft key to display the menu used to select the number
of split windows.
5.  Press one of the keys from [Single] to [Quad] to select the number of windows.

u «
Wave Mapping Wave Mapping

Display [:] Wave I Wave |
M Fformat | ]
Wave Display Wave Display
Wave
1 Format,
M vave Format
single
single
Interpolate I IT]
Dual
o
Graticule
Triad
B2 O3
Scale value [|
Quad
on
" Trace Label Trace Label
Wave
setting ON oN
S

|
|
|
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9.3 Splitting the Screen and Displaying the Waveforms

Selecting the waveform mapping
Press the [Wave Mapping] soft key to display the waveform mapping selection

6.

10.
11.
12.

box.

On products (PZ4000) with firmware version before 2.01, press the [Mapping] soft key
to select [Auto] or [Fixed].

Turn the jog shuttle to select [Mode].

Press the SELECT key to select [Auto], [Fixed], or [User]. If you select “User,”
proceed to step 9.

Turn the jog shuttle to select the desired channel.

Press the SELECT key to display the display position number selection box.

Turn the jog shuttle to select the position from [0] to [3].
Press the SELECT key to confirm the new display position.

Wave,

q
Wave Display

[C vave format |

single

Interpolate

xR

Wave Happing,

Hode

CH1

CH3

CH5

CH?

Graticule

B OH

Auto___Fixed | User

i
F =
o 1]

s 2]
ws []

Hathi Hathz 1]

Scale value ||

o

Trace Label

ON

Wave Mapping

HjEnnnn

|
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9.3 Splitting the Screen and Displaying the Waveforms

Explanation

The screen can be evenly divided and the waveform corresponding to each channel can
be assigned to one of the divided windows.

Selecting the number of divisions
Select the number of divisions from the following list of choices.
¢ Single : No division
e Dual : Two divisions
e Triad : Three divisions
¢ Quad : Four divisions
Depending on the number of divisions, the number of displayed points in the vertical
direction varies as follows. The display resolution of sampled data, such as the
voltage level, does not change (see section 1.6).
Single : 432 points, Dual : 216 points, Triad : 144 points, Quad : 108 points

Waveform mapping

¢ Auto
The waveforms of CH1, CH2, ..., Mathl, Math2 are assigned in order from the top
divided window. The channels that are turned OFF are skipped.

» Fixed
The channels that are turned OFF are also assigned to the windows. Math1 and
Math2 are displayed in the top window and 2nd window, respectively.

When the screen is divided into four windows [Quad], CH1 through CH6, CHS,
and Math2 are ON, and CH7 and Mathl1 are OFF.

Auto Fixed
CH1, CH5 CH1, CH5
CH2, CH6 CH2, CH6, Math?2
CH3, CH8 CH3
CH4, Math2 CH4, CH8
* User

The channels can be assigned arbitrarily to the divided windows regardless of
whether or not the display is turned ON. You can select the display position from 0 to
3. The channels are assigned in order starting from number 0 from the top divided
window. This is applicable to products (PZ4000) with firmware version 2.01 or later.

User (when the screen is divided into three windows
with CH2, Math1, and Math2 set to 0, 1, and 3, respectively)

CH2, Math2 | 0, 3

Math1 1 The channels are displayed in
5 order according to the specified number.

IM 253710-01E 9-9

Ke|dsiq wiojenep H



9.4 Interpolating the Display

«For a functional description, see section 1.6.»

CONFIGURATION
= TRIG'D.

ACQ

S

ISPLAY| MATH CURSOR ZOoM

_=REMOTE

FILE | LOCAL

- = [SHIFT]

oo ou] S
MENU

ELEMENTS

SINGLE || ==
[ START/STOP
ABORT

OBSERVATION_TIME,

VOLTAGE 7

0000000k
|

Q

(cr2] cracHe [ cHB |curent St
S | E— | — —

« The ] mark indicates the keys that are used for the operation.
* To exit the menu during operation, press the ESC key.

Procedure

Select a display format to display the waveforms. For the procedures, see
section 9.1, “Selecting the Channel to Display.”

1.  Press the DISPLAY key to display the Display setting menu.
2. Press the [Format] soft key to display the display format selection box.
Check that [Format] is set to [Wave], [Numeric+Wave], [Wave+Bar], or
[Wave+X-YT.
*  X-Y waveform display is applicable to products (PZ4000) with firmware version 2.01 or
later.

The following procedures are given with the premise that the display format is
set to [Wavel].

3.  Press the [Wave Setting] soft key to display the waveform menu.
4.  Press the [Interpolate] soft key to select [-*+,-] or [*,].

|| S e ()
[ Fornat
Wave Display
ave
W Wave Format [|
B Single D
Interpolate ||
[:::::::::] Bl v [:::::::::]
Graticule
C] W | C]
Scale value ||
C] OFF on |:]
[ Trace Label
Uave
setting DFR| ON
Happing I
G Fied D
L R\
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9.4 Interpolating the Display

Explanation

When there are less than 500 points of sampled data on the time axis, the area between
the display points (rasters) is no longer continuous. This function interpolates between
the points so that the waveform appears to be connected. Select the interpolation mode

from the following choices.
No interpolation
« When there are 500 points or more of sampled data

« When there are less than 500 points of sampled data

Linearly interpolate between two points
* When there are 500 points or more of sampled data

Connects the dots vertically.

« When there are less than 500 points of sampled data

IM 253710-01E
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9.5 Changing the Graticule

Procedure

CONFIGURATION

[7)
m
)

S

MENU

0000000k

UF’ INPUT |MEASURE|TRIGGER
ISPLAY| MATH CURSDR ZO0oM

| -CH 7 |voLTAGE

= TRIG'D

ACQ

P
[n2 ] et | 76 [ 78 | cvmnen
SN | S| S ) S—

« The ] mark indicates the keys that are used for the operation.
* To exit the menu during operation, press the ESC key.

Select a display format to display the waveforms. For the procedures, see

Er=>

SINGLE || =,
[ START/STOP
ABORT

(OBSERVATION TIME)

7 N

section 9.1, “Selecting the Channel to Display.”

1.  Press the DISPLAY key to display the Display setting menu.
2. Press the [Format] soft key to display the display format selection box.

Check that [Format] is set to [Wave], [Numeric+Wave], [Wave+Bar], or

[Wave+X-YT.

*  X-Y waveform display is applicable to products (PZ4000) with firmware version 2.01 or

later.

The following procedures are given with the premise that the display format is

set to [Wave].

3. Press the [Wave Setting] soft key to display the waveform menu.
4.  Press the [Graticule] soft key to select [E], [[]], or [EH].

Display,
M Fornat

vave

U
Uave
Setting

JOubbuU

|

Wave, I
Wave Display C]
W Wave Fornat [|

Single D
Interpolate
T
Graticule
» 0w
[Scale Value [|
e
Trace Label
m o ||[]
Tl
Fixed D

_— N

9-12

IM 253710-01E



9.5 Changing the Graticule

Explanation

Select the grid or cross scale to display on the screen from the following list of choices.

- H
Grid display

- [
No grid or cross scale display

- M
Cross scale display

IM 253710-01E
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9.6 Turning ON/OFF the scale display

Procedure

0000000k
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« The ] mark indicates the keys that are used for the operation.
* To exit the menu during operation, press the ESC key.

Select a display format to display the waveforms. For the procedures, see
section 9.1, “Selecting the Channel to Display.”

1.  Press the DISPLAY key to display the Display setting menu.

2. Press the [Format] soft key to display the display format selection box.
Check that [Format] is set to [Wave], [Numeric+Wave], [Wave+Bar], or
[Wave+X-YT.

*

X-Y waveform display is applicable to products (PZ4000) with firmware version 2.01 or
later.

The following procedures are given with the premise that the display format is
set to [Wave].

3. Press the [Wave Setting] soft key to display the waveform menu.
4.  Press the [Scale Value] soft key to select [ON] or [OFF].

| () Tl )
N Fornat
Wave Display
Wave
{ Wave rormat [|
G Single D
Interpolate I
Graticule
C] B O A C]
Scale Ualue ||
B pr o D
0 Trace Label
ave
Setting DFF| ON
Happing I
G Fixed D
[ L Nt
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9.6 Turning ON/OFF the scale display

Explanation

You can select whether or not to display (ON/OFF) the upper and lower limits of the
vertical axis of each channel and the values at the left and right ends of the horizontal
axis (time axis).

« ON: Displays the scale values.

« OFF: Does not display the scale values.

Z 000

Upper limitsL[Z s

Lower limits—L B2, - 2%%% Ls.0m [€—Right end (time axis)*
* Applicable to products with
Left end (time axis)” firmware version 2.01 or
later.

IM 253710-01E
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9.7 Setting a Label Name for the Waveform

S

CONFIGURATION

i _=TRIG'D gEsET SEQ:C,
SETUP INPUT |MEASURE|TRIGGER

l " ACQ —

DISPLAY | MATH CURSDR ZO00oM

_=REMOTE
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I I N o
VENU ] ] < 2

5 e

ABORT
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VOLTAGE 7 Q

[| CH 8 JcurrENT N

« The ] mark indicates the keys that are used for the operation.
* To exit the menu during operation, press the ESC key.

ELEMENT:

00000008
|

Procedure

Setting the label name
1.  Press the desired channel key from CH1 to CH8. The channel setting menu is
displayed.
2. Press the [Label] soft key. A keyboard appears.
3. Use the keyboard to enter the label name.
For keyboard operation, see section 4.1, “Entering Values and Strings.”

CH1,
Vave Display

on

M U Range
2000Upk

@ U Zoonm

¥0.1

[ Label

010000000

|
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9.7 Setting a Label Name for the Waveform

Select a display format to display the waveforms. For the procedures, see
section 9.1, “Selecting the Channel to Display.”

4.  Press the DISPLAY key to display the Display setting menu.

5.  Press the [Format] soft key to display the display format selection box.
Check that [Format] is set to [Wave], [Numeric+Wave], [Wave+Bar], or
[Wave+X-Y].

* X-Y waveform display is applicable to products (PZ4000) with firmware version 2.01 or
later.

The following procedures are given with the premise that the display format is
set to [Wavel].

Turning ON/OFF the label name
6.  Press the [Wave Setting] soft key to display the waveform menu.
7. Press the [Trace Label] soft key to select [ON] or [OFF].

Display,

Wave,
M Fornat

Wave Display
Uave

[ Wave rormat [|

Single

Tnterpolate

LOUUbLOL

XX I
Graticule
B OA
[ Scale value [|
DFF| oM
d Trace Label
Uave
setting ON
—Teppig |
Fixed

Luubbud

|
I
)

Explanation

Setting the label name
Set the label name of each channel using eight characters or less.

Turning ON/OFF the label name
Select whether or not to display the label name (channel name) of the waveform.
* ON: Displays the label name.
* OFF : Does not display the label name.

L—Waveform label

lcHe -10.00°R
leHz ~2.0000R

00 100. 005
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9.8 Zooming on the Waveform

«For a functional description, see section 1.6.»

CONFIGURATION

_ _=TRIG'D QESET SEQ:CI
SETUF’ INPUT |MEASURE|TRIGGER

Esc
ACQ
D oispLav| warH Joursorfzoom
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C] FILE | misc | HELP |LOCAL W\ Né
] ] N——
- = |SHIFT] —
MENU < Z
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R| FILTER|
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ABORT
C]
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« The ] mark indicates the keys that are used for the operation.
* To exit the menu during operation, press the ESC key.

Procedure

Select a display format to display the waveforms. For the procedures, see
section 9.1, “Selecting the Channel to Display.”

1.  Press the DISPLAY key to display the Display setting menu.
2. Press the [Format] soft key to display the display format selection box.
Check that [Format] is set to [Wave], [Numeric+Wave], [Wave+Bar], or
[Wave+X-YT.
*  X-Y waveform display is applicable to products (PZ4000) with firmware version 2.01 or
later.

The following procedures are given with the premise that the display format is
set to [Wavel].

Zooming vertically
3.  Press the desired channel key from CH1 to CH8. The channel setting menu is
displayed.
4.  Press the [V Zoom] soft key.
5. Turn the jog shuttle to set the zoom factor.

CHI,
Wave Display

ON

H U Range

2000Upk

@ U 2oom

x0.1

M Label

JUobbuUd

|
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9.8 Zooming on the Waveform

Zooming horizontally
Selecting the type of zoom display
3.  Press the ZOOM key to display the Zoom setting menu.
4.  Press the [Mode] soft key to display the menu used to select the type of zoom
display.
5.  Press one of the soft keys from [Main] to [Z1&Z2] to select the type of zoom
display.

Selecting the number of split windows in the zoom display region
6.  Press the [Zoom Format] soft key to display the menu used to select the number
of split windows in the zoom display region.
7.  Press one of the soft keys from [Main] to [Quad] to select the number of
windows.

Selecting the waveform to zoom
8.  Press the [Allocation] soft key to display the zoom waveform selection box.

« Selecting whether or not to zoom on each waveform (ON/OFF)

9.  Turn the jog shuttle to select the desired channel.

10. Pressthe SELECT key. When the button to the left of the channel in the zoom
waveform display selection box is highlighted, the waveform will be zoomed. If it
is not highlighted, the waveform will not be zoomed. Go to step 13.

« Selecting/deselecting all waveforms to zoom (ON/OFF)
Selecting all waveforms
9.  Turn the jog shuttle to select [All ON].
10. Pressthe SELECT key. All the buttons to the left of the channels in the zoom
waveform display selection box are highlighted and all waveforms are selected.

Deselecting all waveforms
11. Turn the jog shuttle to select [All OFF].
12. Pressthe SELECT key. All the buttons to the left of the channels in the zoom
waveform display selection box are no longer highlighted and all waveforms are
deselected.

Z00n
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Main&z1
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Z1 Only

(@ All ON (5) CHS

& 21 Hag © all OFFE CHe 5 21 fay
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9.8 Zooming on the Waveform

Setting the zoom factor
13. Press the [Z1 Mag] and [Z2 Mag] soft keys so that the jog shuttle controls [Z1
mag], [Z2 Mag], or both [Z1 Mag] and [Z2 Mag]. To control both [Z1 Mag] and
[Z2 Mag], you must have selected Z1 and Z2 in the previous section, “Selecting
the type of zoom display.”
14. Turn the jog shuttle to set the zoom factor.

Setting the zoom position
15. Press the [Z1 Position] and [Z2 Position] soft keys so that the jog shuttle
controls [Z1 Position], [Z2 Position], or both [Z1 Position] and [Z2 Position]. To
control both [Z1 Position] and [Z1 Position], you must have selected Z1 and 22
in the previous section, “Selecting the type of zoom display.”
16. Turn the jog shuttle to set the zoom position.

Zoon,

Zoon,
M Hode

[ Hode

Main&Z1&z22 Main&Z1&zz

[ Zoon Format [ Zoon Format

Hain Main

[ Allocation [ Allocation

@ Z1 Mag © 21 Hag
x2 x2

o 22 mag
X2
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6.00ns

) Z2 Position
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0.00ns,

JUobouU

50000000

|
|
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9.8 Zooming on the Waveform

Explanation

Zooming Vertically

Zooming Horizontally

The displayed waveform of each channel can be expanded or reduced. Select the zoom
factor from the following choices.

0.1,0.2,0.25,0.4,0.5,0.75,0.8, 1, 1.14, 1.25, 1.33, 1.41, 1.5, 1.6, 1.77, 2, 2.28, 2.66,
2.83,3.2,3.54, 4,5, 8, 10, 12.5, 16, 20, 25, 40, 50, 100

All selected waveforms can be expanded horizontally (time axis) using two types of
zoom factors.

Selecting the type of zoom display
The Main waveform that is not zoomed and the zoomed waveforms (Z1 and Z2
waveforms) can be displayed in the following combinations.

<Main> <Main> <Main> <Z1>
<Main> <Z1> <Z2>
<Z1> <Z1>| <z2> <zZ2> <Z2>
¢ Main
Displays only the Main waveform that is not zoomed.
¢ Main&z1

Displays the Main waveform in the top section and the zoomed version of the
waveform inside zoom box Z1, in the lower section.

Z1 Only

Displays only the zoomed version of the waveform inside zoom box Z1.
Main&z1&z2

Displays the Main waveform in the top section. Displays the zoomed versions of
the waveforms inside zoom boxes Z1 and Z2, in the lower left and lower right
sections respectively.

Main&z2

Displays the Main waveform in the top section and the zoomed version of the
waveform inside zoom box Z2, in the lower section.

Z2 Only

Displays only the zoomed version of the waveform inside zoom box Z2.

71&72

Displays the zoomed versions of the waveforms inside zoom boxes Z1 and Z2, in
the top and bottom sections respectively.

Selecting the number of split windows in the zoom display region

The zoom display regions, Z1 and Z2, can be evenly divided and each waveform can
be assigned to each divided window. Select the number of split windows from the
following list of choices.

.

.

.

Main : The number of windows selected in [Wave Format] in section 9.3, “Splitting
the Screen and Displaying the Waveforms” becomes effective.

Single : No division

Dual : Two divisions

Triad : Three divisions

Quad : Four divisions

The assigning of the zoom waveforms follows the setting that was specified in
[Mapping] in section 9.3, “Splitting the Screen and Displaying the Waveforms.”
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9.8 Zooming on the Waveform

Selecting the waveform to zoom
Select the waveform to zoom from the following choices.
CH1 to CH8, Math1, Math2
However, the waveforms that are turned OFF according to the settings described in
section 9.1, “Selecting the Channel to Display” cannot be zoomed.

Setting the zoom factor

The maximum zoom factor that can be selected depends on the display record
length and observation time. For example, the maximum zoom factor is 10,000
times when the observation time is 20 s and the display record length is 100 k-
words. Itis 100,000 times when the observation time is 20 s and the display record
length is 1 M-word or 4 M-words. The maximum zoom factor becomes smaller as
the display record length gets shorter.

You can select different zoom factors for Z1 and Z2 (the two zoom sections).

When there are less than 500 points of sampled data on the time axis because the
display record length is less than the number of displayed points or the waveform is
expanded too much, the display points are interpolated.

To set the zoom factors of Z1 and Z2 simultaneously, Z1 and Z2 must both be
selected as described in the previous section, “Selecting the type of zoom display.”

Maximum Zoom Factor along the Time Axis
When the record length is not divided | When the record length is divided
(When [Rec Division] is turned OFF in | (When [Rec Division] is turned ON in
Observation | the ACQ menu) the ACQ menu) Selectable Steps
Time Record Length Record Length
100 k-words | L M-Word |4 M-Words 1,55\ orgs| 1 M-Word | 4 M-Words
(option) (option) (option) (option)

1ks x10000 x100000 x100000 x5000 x50000 x100000 1-2.5-5 steps
400 s x10000 x100000 x100000 %2000 x20000 x100000 1-2.5-5 steps
200 s x10000 x100000 x100000 x5000 x50000 x100000 1-2.5-5 steps
100 s x10000 x100000 x100000 x5000 x50000 x100000 1-2.5-5 steps
40s x10000 x100000 x100000 %2000 x20000 x100000 1-2.5-5 steps
20s x10000 x100000 x100000 x5000 x50000 x100000 1-2.5-5 steps
10s x10000 x100000 x100000 x5000 x50000 x100000 1-2.5-5 steps
4s x10000 x100000 x100000 x2000 x20000 x100000 1-2.5-5 steps
2s x10000 x100000 x100000 x5000 x50000 x100000 1-2.5-5 steps
1ls x10000 x100000 x100000 x5000 x50000 x50000 1-2.5-5 steps
400 ms x10000 x100000 x100000 %2000 x20000 x100000 1-2.5-5 steps
200 ms x10000 x100000 x100000 x5000 x50000 x100000 1-2.5-5 steps
100 ms x10000 x50000 x50000 x5000 x50000 x50000 1-2.5-5 steps
40 ms x10000 x20000 x20000 x2000 x20000 x20000 1-2.5-5 steps
20 ms x10000 x5000 x10000 x10000 1-2.5-5 steps
10 ms x5000 x5000 1-2.5-5 steps
4 ms %2000 %2000 1-2.5-5 steps
2ms x1000 x1000 1-2.5-5 steps
1ms x500 x500 1-2.5-5 steps
400 ps x200 %200 1-2.5-5 steps
200 ps x100 x100 1-2.5-5 steps
100 ps x50 x50 1-2.5-5 steps
40 ps x20 x20 1-2.5-5 steps
20 ps x10 x10 1-2.5-5 steps
10 ps x5 x5 1-2.5-5 steps
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9.8 Zooming on the Waveform

Setting the zoom position

.

When the measurement mode is normal and the time base is set to internal clock,
the zoom position is set in units of time. When the time base is set to external
clock or when the measurement mode is harmonic, the zoom position is set in units
of data point. If the Main waveform and the Z1 or Z2 waveforms are displayed
simultaneously, a zoom box indicating the zoom position appears in the display
frame of the Main waveform. Thus, the zoom position can be checked.

When the measurement mode is normal and the time base is set to internal clock,
the zoom box can be moved in the range from 0 s (the left end of the screen) to the
observation time (the right end of the screen). When the time base is set to
external clock or when the measurement mode is harmonic, the zoom box can be
moved in the range defined by the number of data points in the record length. For
example, if the record length is 100 k-words, then the range is from data point O
(the left end of the screen) to data point 100 k (the right end of the screen).

The center of the zoom box indicates the center of the zoomed waveform.

When the measurement mode is normal and the time base is set to internal clock,
the zoom position can be set in steps of (observation time + display record length).
When the time base is set to external clock or when the measurement mode is
harmonic, the zoom position can be set in steps of one data point.

The zoom box enclosed with a solid line is Z1; the zoom box enclosed with a
dotted line is Z2. The zoom positions of Z1 and Z2 can be set independently.

To set the positions of Z1 and Z2 simultaneously, keeping the distance between
them constant, Z1 and Z2 must both be selected as described in the previous
section, “Selecting the type of zoom display.”
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9.9 Displaying the Vectors of the Harmonics

«For a functional description, see section 1.6.»
This section applies when the measurement mode is set to harmonic
measurement.

CONFIGURATION

i} = TRIG D ReSET ISELEC>
— | NPT [vessure]rricser :

ACQ

b o o zoon]

= REMOTE

= [SHIF!

ol on] |

[ wersror]
ABORT
- S|
B8 B2 16 I T
S | S— —  —
« The ] mark indicates the keys that are used for the operation.
* To exit the menu during operation, press the ESC key.

0000000

Procedure

Set the measurement mode to harmonic measurement. For the procedures, see
section 5.1, “Selecting the Measurement Mode.”

1. Pressthe SETUP key to display the Setup menu. Confirm that [Mode] is set to
[Harmonics].

2. Pressthe DISPLAY key to display the Display setting menu.

3.  Press the [Format] soft key to display the display format selection box.

Displaying the vectors
4.  Turn the jog shuttle to select [Vector].
5.  Press the SELECT key to confirm the selection.

Select whether or not to display the numerical data (ON/OFF)
6.  Press the [Numeric] soft key to select [ON] or [OFF].

Display, Display,

[@+Select M Format I« Format
Nuner ic Uave Uector
Wave Numer ic
Bar PEE] ON
Uector

Numer ic+Wave

Numer ic+Bar

Wave + Bar

Uave
Setting

(000000

(0000000

|
)
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9.9 Displaying the Vectors of the Harmonics

Zooming in on the vector
(This is applicable to products (PZ4000) with firmware version 2.01 or later.)
7.  Pressthe [U Mag] or [| Mag] soft key to set the jog shuttle control to [U Mag], [l
Mag], or both [U Mag] and [I| Mag].
8.  Turn the jog shuttle to set the zoom factor.

Display,
[ Format

Uector

Numer ic

nii ON

@ U fag
1.000
I 1 Mag
1.000,

10000000

|

Explanation

Vector display is possible during harmonic measurement mode.

Selecting the display format
Select [Vector] to set the vector display. The phase difference and the amplitude
(rms) relationships between the fundamental signal U(1) and the I(1) of the element
wired using wiring method A can be displayed as vectors. The vector of each input
signal is displayed with the positive vertical axis representing zero degrees.

Turning ON/OFF the numerical data display
Select whether or not to display the numerical data. The values of the amplitude and
the phase difference between the signals can be displayed along with the vectors.
For information pertaining to the display format of the phase difference, see section
10.6, “Selecting the Display Format of the Phase Difference.”
* ON: Displays the numerical data.
¢ OFF : Does not display the numerical data.

Setting the zoom factor of the vector
The size of the vectors can be changed. This is applicable to products (PZ4000) with
firmware version 2.01 or later.
« The zoom factor can be set in the range from 0.100 to 100.000.
¢ You can specify separate zoom factors for the fundamental waves U(1) and I(1).
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9.9 Displaying the Vectors of the Harmonics

When displaying numerical data (the size of the signal and the phase difference between signals)

For a 3P4W (three-phase four-wire)

wiring system

U1(1), U2(1), and U3(1) are common mode
voltages.

For a 3V3A (three-voltage, three-current)
wiring system

U1(1), U2(1), and U3(1) are line voltages.
11(1), 12(1), and 13(1) are line currents.

For a 3P3W (three-phase three-wire)
wiring system

U1(1), U2(1), and U3(1) are line voltages.
11(1), 12(1), and 13(1) are line currents.

However, U3(1) and I13(1) are not actually
measured for the three-phase three-wire
method. The vectors are displayed
through computation.

11(1), 12(1), and 13(1) are line currents.

Size of the peripheral circle (range)

e

Wiring A = 3P4U 71226 U Wiring A = 3u3A 11.2730 v Wiring A = 3P3U 11.221Z2 V
Wiring B = 1P2U 7.04063 A Wiring B = 1P2W 6.3143 A Wiring B = 3P34 6.3133 A
PLL Src = CH 49.3779 W PLL Src = CH 48.644 W PLL Src = CH. 48.645 W
Frequency= 0.1476 A Frequency= 71.1681 vn Frequency= 71.158 VA
pUL-UZ = -B,.7523 var u1-uz = -51.967 var @i-uz = -51.935 var
PUL-U3 SU1-U3 .68 U1-U3  F 6836:
PUL-11 1-11 31311 ° PU1-T1 313,13
PUL-12 @1-12 Pu1-12

$UL-13, W1-13 QI-13/ = ———————

u3(1) 9 U U3 12,8384 U 12,8398 U
13(1) 0263 8 131~ .2547-8 P 25208
p3() 59.042 W ™ PHD 93N 74.955 U
§3(1) 61.536 Ua $3(1) 6.5 ?7.173 Ua 72.152 Ua
31 . 17.344 var Q3()  -89.77 18.297 var 18.302 var
A3 0.9352 0.9595 A3 -0.36311 ? 6.97149 0.97146
$3(1) 20.74 621 16.37 * 31 . 21 13.72 ° #2(1) 13.22

* By moving the vectors, U1(1), U2(1), and U3(1),
so that the starting points of vectors are all at
the origin,
the phase relationship can be observed in the
same
fashion as the three-phase four-wire method.
For the
relationship between the positions of the
vectors after moving them, see “Vector

QU1-U2

Display of
u2(1) Harmonics” in section 1.6,“Waveform
1) Display.”

(The PZ4000 does not provide a function for
12(1) moving the vectors.)
*The phase difference between the line
voltages can be determined
from the phase difference measurement
functions @U1-U2 and @U1-U3.
@U1-U2 =This is the measurement function
QU1-U2.
(QU2-U3 = (pU1-U3) — (pU1-U2) — 180°
QU3-Ul = —(pU1-U3)
When not displaying numerical data, and when the vector size is displayed zoomed
(applicable to products with firmware version 2.01 or later)
See “Vector display of harmonics” in section 2.3,“ Screens”
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9.10 Displaying the Bar Graph of Harmonic Data

«For a functional description, see section 1.6.»
This section applies when the measurement mode is set to harmonic

measurement.
Keys
CONFIGURATION.
i i = TRIG D @%
e o ssemcce)

m
%
o

ACQ

o [olzoon]

i

VENU

SINGLE | =,
A 'START/STOP
ABORT

(OBSERVATION TIME)

CHT |VOLTAGE , -

E2E] )

« The 1 mark indicates the keys that are used for the operation.
» To exit the menu during operation, press the ESC key.

0000000

Procedure

Set the measurement mode to harmonic measurement. For the procedures, see
section 5.1, “Selecting the Measurement Mode.”

1. Pressthe SETUP key to display the Setup menu. Confirm that [Mode] is set to
[Harmonics].

2. Pressthe DISPLAY key to display the Display setting menu.

3.  Press the [Format] soft key to display the display format selection box.

Displaying the bar graph
« Displaying only the bar graphs
4.  Turn the jog shuttle to select [Bar].

5.  Pressthe SELECT key to confirm the selection. Two bar graphs are displayed.

[ Display__]
[@+Select l« Format
Nurer ic Bar
Wave W
Bar 1
vector [ function |
Numer ic+Wave u
Nureric+Bar | Elenent |
Wave + Bar Elenent 1
[FBar Markerd ]

order
[MBar Markerz x
L_ o order_ |
I©> Start Order

) End Order
9,

10000000

|
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9.10 Displaying the Bar Graph of Harmonic Data

« Displaying numerical data and the bar graphs

4.  Turn the jog shuttle to select [Numeric+Bar].

5.  Press the SELECT key to confirm the selection. Two bar graphs are displayed.
For the procedures related to setting the numerical display, see chapter 8.

[ Display__]
[+Select l« Format
Numer ic Bar
Wave W
Bar 1
vector [ function |
Numeric+Wave u
Uave + Bar Elenent 1
[FBar Markerd +]

order
[MBar Markerz x
L o order_ |
IF Start Order

) End Order
9,

10000000

|

« Displaying the waveform and the bar graphs

4.  Turn the jog shuttle to select [Wave+Bar].

5.  Press the SELECT key confirm the selection. Two bar graphs are displayed.
For the procedures related to setting the waveform display, see sections 9.1 to 9.8.

[ Display__]
[+Select l« Format
Numer ic Bar
Wave m
Bar 1
vector [ Function |
Numer ic+Wave u
Nureric+Bar |[ Element |
Element 1
[FBar_Harkerd +]
6 order

Bar MarkerZ x
| __ 6 order__|
[ start order

o
) End Order
3

10000000

|
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9.10 Displaying the Bar Graph of Harmonic Data

Display.
[ Format

Wave + Bar

Wave
Setting

Bar
setting

JUubbuUd

|

The following procedures are given with the premise that “Displaying the
waveform and the bar graphs” was selected in the previous paragraph.

6.  Press the [Bar Setting] soft key to display the Bar menu.

Selecting the bar graph to be configured
7.  Press the [Bar Iltem No.] soft key.
8.  Turn the jog shuttle to select [1] or [2]. [1] represents the bar graph displayed at
the top of the bar graph display region. [2] represents the bar graph displayed

at the bottom of the bar graph display region.

Selecting the measurement function
9.  Press the [Function] soft key to display the measurement function selection box.
10. Turn the jog shuttle to select the measurement function.
11. Press the SELECT key. The symbol of the selected measurement function and

the bar graph are displayed.

Selecting the element

12. Press the [Element] soft key to display the element selection box.

13. Turn the jog shuttle to select the element from [Elementl] to [Element4].

14. Pressthe SELECT key. The symbol of the selected element and the bar graph

are displayed.

Bar,

[@Bar Tten No. [|
1
[ function ||
u
[ Element ||

Element 1

©Bar Harkeri+
order

Bar MarkerZ x

L © order__||

& Start Order ||
a

e End Order
@

JUUbboU

)

+select [ function ||

[

> 2 wu ow o~

Bar.

[EBar Item No. ||

1

u
[ Elenent [

Element 1

[TBar Markerl+

order

S )Bar MarkerZz <

| __ 0 order__]|

=) Start Order [|
[}

&) End Order
[

LUUboUU

|

i@+Select:
Elenent 2
Elenent 3

Elenent 4

Bar,

1

u

Element 1

[EBar Item No. ||

[ Function ||

M Element [

[CBar Rarkerl+
order
"Bar Markerz x

) End Order
)

L_ 9 order__||
[ Start Order
]

|

LUUBDOOL
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9.10 Displaying the Bar Graph of Harmonic Data

Setting the marker position
15. Press the [Bar Markerl+ / Bar Marker2x] soft key to set the jog shuttle control to
[Bar Marker1+], [Bar Marker2x], or both [Bar Marker1+] and [Bar Marker2x].
16. Turn the jog shuttle to set the marker position in terms of harmonic orders.

Setting the bar graph display range
« Setting the beginning harmonic order of the bar graph
17. Press the [Start Order / End Order] soft key to set the jog shuttle control to [Start
Order].
18. Turn the jog shuttle to set the beginning harmonic order of the bar graph.

¢ Setting the last harmonic order of the bar graph

19. Press the [Start Order / End Order] soft key to set the jog shuttle control to [End
Order].

20. Turn the jog shuttle to set the last harmonic order of the bar graph.

[©Bar Iten No. | | EBar Ttem No. [|

1 1

N Function || [ Function |[|

u u

N Elenent || [ Elenent [|

Elenment 1

\@Bar Markerl+
o order
[PBar Markerz
L 0 order__||J
i Start Order ||

Element 1

@Bar Harkeri+
© order

TyBar Markerzx
6 order__ ||

'@ Start Order
]

) End Order ) End Order
0 ]

oboooood

oooooood

|
|

9-30 IM 253710-01E



9.10 Displaying the Bar Graph of Harmonic Data

Explanation

With the harmonic order assigned to the horizontal axis and the amplitude of the
harmonics assigned to the vertical axis, the amplitudes of the harmonics can be
displayed using a bar graph.

Selecting the display format

Select the display format of the bar graph from the following list of choices.

e Bar
Displays only the bar graph.

¢ Numeric+Bar
The numerical data and the bar graph are displayed separately in the top and
bottom windows. For the procedures related to setting the numerical display, see
chapter 8.

* Wave+Bar
The waveform and the bar graph are displayed separately in the top and bottom
windows. For the procedures related to setting the waveform display, see sections
9.1t09.8.

Selecting the bar graph to be configured
Two bar graphs can be configured. Select either [1] (bar graph 1) or [2] (bar graph 2).

Selecting the measurement function
Select the measurement function from the following choices.
U1, P, S QA @ @U,q,Z Rs, Xs, Rp, Xp, Torque”
* This is applicable to products (PZ4000) with firmware version 2.01 or later when the motor
module is installed in the element number 4 slot.

Selecting the element
Select the element from the following choices.
Elementl, Element2, Element3, Element4
The measurement function [Torque] is applicable only to products (PZ4000) with firmware
version 2.01 or later when the motor module installed in the element number 4 slot. Therefore,
the selected element is set to some measurement function other than [Torque].

Setting the marker position

* Two markers (+ and x) are displayed in each graph (bar graphs 1 and 2).

* The marker position can be set in terms of harmonic orders.

« Bar graph 2 displays the harmonic order that indicates the marker position.

* The position of the + marker of graph 1 is the same as the position of that of graph
2. The same holds true for the x marker.

¢ The minimum value is Oth order (dc). However, if the measurement function is set
to @, @U, or ¢, there is no value for the Oth order. Thus, no bar is displayed there.

¢ The maximum value is the upper limit of the harmonic analysis. The upper limit is
determined automatically (maximum is 500) by the frequency of the PLL source.
For details, see section 17.5.

* To set the markers of bar graph 1 and 2 simultaneously to the same harmonic
order, the jog shuttle must be set to control both [Bar Marker1+] and [Bar
Marker2x].

Setting the bar graph display range

« Set the range of the bar graph in terms of harmonic orders.

« The bar graph display range of bar graphs 1 and 2 are the same.

¢ The minimum value is Oth order (dc). However, if the measurement function is set
to @, @U, or ¢, there is no value for the Oth order. Thus, no bar is displayed there.

e The maximum value is the upper limit of the harmonic analysis. The upper limit is
determined automatically (maximum is 500) by the frequency of the PLL source.
For details, see section 16.5.
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9.11 Displaying the X-Y Waveform

«For a functional description, see section 1.6.»

ACQ

ISPLAY § MATH CURSOR ZO00oM

CONFIGURATION
_ _=TRIG'D QESET SEQ:CI
SETUF’ INPUT |MEASURE|TRIGGER

i

= REMOTE

FILE | LOCAL

- = [SHIFT]

N\—r/
COPY | NULL CAL
cory | a2

ELEMENTS

[=FILTER| [=FILTER)|
SINGLE || =
l SWT 'START/STOP

ABORT

OBSERVATION_TIME,

CH3|CH5 VOLTAGE . <

[cr2] cracre [ cHB |curment B
S | S— | S—  —

« The ] mark indicates the keys that are used for the operation.
* To exit the menu during operation, press the ESC key.

00000008

Procedure

1. Pressthe DISPLAY key to display the Display setting menu.
2. Press the [Format] soft key to display the display format selection box.

Displaying the X-Y waveform
X-Y waveform display is applicable to products (PZ4000) with firmware version
2.01 or later.
« Displaying only the X-Y waveform
4.  Turn the jog shuttle to select [X-Y].
5.  Press the SELECT key to confirm the selection.

[ Display__]
[+Select l« Format
Numer ic X-Y
Wave [ X Trace
out
Bar [ostart Pos |
Vector ) End Pgs

1606006,
Numer ic+Uave Interpolate

10000000

Numeric+X-Y
Numeric+Bar
Wave + X-Y
Wave + Bar
—_ T
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9.11 Displaying the X-Y Waveform

« Displaying numerical data and X-Y waveform
4.  Turn the jog shuttle to select [Numeric+X-Y].
5.  Press the SELECT key to confirm the selection.
For the procedures related to setting the numerical display, see chapter 8.

[ Display__]
[@+Select l« Format
Nurer ic X-Y
Wave [ X Trace
XY CH1
Bar [o start Pos |
Vector ) End Pgs

1600006,
Numer ic+dave Interpolate

10000000

Numer ic+Bar
Wave + X-¥
Wave + Bar
— AT

« Displaying waveform and X-Y waveform
4.  Turn the jog shuttle to select [Wave+X-Y].
5.  Press the SELECT key to confirm the selection.
For the procedures related to setting the waveform display, see sections 9.1 to 9.8.

[_Display__]
[@+Select l« Format
Numer ic XY
Wave { X Trace
X-Y CH1
Bar 7 Start Pos |
Vector ) End Pgs

100090,
Numer ic+Wave Interpolate

10000000

Numeric+X-Y
Numer ic+Bar
uave + Bar

NS
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9.11 Displaying the X-Y Waveform

The following procedures are given with the premise that “Displaying waveform
and X-Y waveform” was selected in the previous section.

6.  Pressthe [X-Y Setting] soft key to display the X-Y menu.

Selecting the X-axis (horizontal axis)
7. Press the [X Trace] soft key to display the X-axis selection box.
8.  Turn the jog shuttle to select the X-axis from [CH1] to [Math2].
9.  Press the SELECT key to confirm the new X-axis.

Setting the display range of the X-Y waveform
¢ Setting the start position
10. Press the “Start Pos / End Pos” soft key to set the jog shuttle control to [Start
Pos].
11. Turn the jog shuttle to set the start position on the T-Y waveform.

e Setting the end position

12. Press the “Start Pos / End Pos” soft key to set the jog shuttle control to [End
Pos].

13. Turn the jog shuttle to set the end position on the T-Y waveform.

¢ Setting the start and end positions simultaneously

14. Press the “Start Pos / End Pos” soft key to set the jog shuttle control to both
[Start Pos] and [End Pos].

15. Turn the jog shuttle to set the display range of the X-Y waveform without
changing the distance between the start and end positions.

Setting the display interpolation
16. Press the [Interpolate] soft key to select [+™-.-] or [*".].

Dispiay, D d I XY |
" Format
pave - X [:] C] C]
@ +Select: [ X Trace ] X Trace
D o B o D
CHz 5 Start Pos || @ Start Pos ||
[ @
D cH O e D 0 ey D
100006, 166060,
CHe Tnterpolate Tnterpolate
B o T D B D
v
(]
Wave
Setting
"
XY
setting
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9.11 Displaying the X-Y Waveform

Explanation

The relationship between the amplitude levels between signals can be observed by
assigning the amplitude of the input signal of the specified channel on the horizontal axis
(X-axis) and the amplitude level of another input signal (signal that has the display turned
ON) on the vertical axis (Y-axis). Simultaneous observation of an X-Y waveform and a
normal T-Y waveform (waveform display using time axis and amplitude level). X-Y
waveform display is applicable to products (PZ4000) with firmware version 2.01 or later.

Selecting the display format
Select the X-Y display format from the following list of choices:

.

.

X-Y

Only the X-Y waveform is displayed.

Numeric+X-Y

The numerical data and X-Y waveform are displayed separately in the top and
bottom windows. For the procedures related to setting the numerical display, see
chapter 8.

Wave+X-Y

The waveform (normal T-Y waveform) and X-Y waveform are displayed separately
in the top and bottom windows. For the procedures related to setting the waveform
display, see sections 9.1 to 9.8.

Assigning the X-axis (horizontal axis) and Y-axis (vertical axis)

.

.

X-axis

Specify any waveform trace (CH1 to CH8, Math1, and Math2).

Y-axis

Specify any waveform trace other than the one specified for the X-axis. The
display of the waveform specified must be turned ON.

Setting the display range of the X-Y waveform

.

The display range during the normal measurement mode when the time base is set
to internal clock is specified in units of time. The display range when the time base
is set to external clock or during the harmonic measurement mode is specified in
units of data points. When the T-Y waveform and X-Y waveform are displayed
simultaneously, the start position (dot-dashed line) and the end position (dotted
line) are displayed within the display frame of the T-Y waveform. This allows you
to check the display range of the X-Y waveform.

The range of movement of the start and end positions during the normal
measurement mode when the time base is set to internal clock is from 0 s (left end
of the screen) to the observation time (right end of the screen). The range of
movement of the start and end positions when the time base is set to external clock
or during the harmonic measurement mode is the number of data points equal to
the specified record length. For example, if the record length is set to 100 k-words,
the range is from O (left end of the screen) to data point 100 k (right end of the
screen).

The resolution of the display range during the normal measurement mode when
the time base is set to internal clock is equal to observation time + display record
length. The resolution of the display range when the time base is set to external
clock or during the harmonic measurement mode is one data point.

In order to move the start and end positions simultaneously without changing the
distance between the two, the jog shuttle control must be set to both [Start Pos]
and [End Pos].

IM 253710-01E
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9.11 Displaying the X-Y Waveform

Setting the display interpolation
No interpolation is performed. Displays the X-Y waveform using all sampled data.
Thus, if there are many data points within the display range of the X-Y waveform, it
will take a long time to display the X-Y waveform.

Linearly interpolates between two points. Displays the X-Y waveform using the
waveform display data obtained from P-P compressing the sampled data. When
compared to the case when interpolation is not performed, the time it takes to
display the X-Y waveform is shorter. This is because the number of data points
that need to be displayed is less. However, the marker may appear at some
position off the interpolated line during cursor measurements (section 11.4).

Note
* The number of divisions of the T-Y waveform display when the T-Y waveform and X-Y
waveform are displayed simultaneously take on the value specified by [Wave Format] in
section 9.3, “Splitting the Screen and Displaying the Waveforms.”
* Zooming along the time axis is applicable only to the T-Y waveform display.
* You can vertically zoom in on the X-Y waveform using the “V Zoom” soft key of the CH key.

9-36 IM 253710-01E



Chapter 10 Numerical Computations

10.1 Setting the Measurement/Computation Period,
Re-computing

Procedure

«For a functional description, see section 1.2.»

There are two methods available for setting the measurement/computation period.
One method can only be used in the normal measurement mode. The other
method can be used both in the normal measurement and harmonic measurement

modes.

CONFIGURATION

0000000

TRIG D —eoET [SELay
SETUP] INPUT IMEASUREIZP/GGER

ACQ —

D/SPLAY WATH Z00M

= REMOTE

(7 Tt [ Joon

= [SHiFT]

ol on] |
L.

SINGLE | =,
A 'START/STOP
ABORT

(OBSERVATION TIME)

7 N

E2E] e

« The ] mark indicates the keys that are used for the operation.
« To exit the menu during operation, press the ESC key.

Select a display format to display the waveforms. For the procedures, see
section 9.1, “Selecting the Channel to Display.”

Press the DISPLAY key to display the Display setting menu.

Press the [Format] soft key to display the display format selection box.
Check that [Format] is set to [Wave], [Numeric+Wave], [Wave+Bar], or
[Wave+X-YT".

X-Y waveform display is applicable to products (PZ4000) with firmware version 2.01 or
later.

The following procedures are given with the premise that the display format is
set to [Wave].

Setting the period using zero crossing points
Set the measurement mode to normal measurement. For the procedures, see
section 5.1, “Selecting the Measurement Mode.”

3.

Press the SETUP key to display the Setup menu. Confirm that [Mode] is set to
[Normal].
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10.1 Setting the Measurement/Computation Period, Re-computing

N o oA
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* Selecting the synchronization source

8.  Press the [Sync Source] soft key to display the element selection box.

Press the MEASURE key to display the Measure setting menu.
Press the [Mode] soft key to select [ON].
Press the [Period] soft key to display the period setting menu.
Press the [Zero Cross] soft key to select the zero crossing setting.

Measure,
Hode

OFF

Period,

2ero

cross

Cursor

a

|

Ext Trigger

User
Def ined

Heasure

OFF

00000000

9.  Turn the jog shuttle to select the element from [Elementl] to [Element4] to set

the synchronization source.
10. Pressthe SELECT key to display the synchronization source selection box.
11. Turn the jog shuttle to select the source from [CH1] to [Ext CIK].
12. Press the SELECT key to confirm the selection.

Go to step 13 on page 10-5.
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10.1 Setting the Measurement/Computation Period, Re-computing

Heasure
Tiode

DFF|  ON

oooooood

|

Setting the period with the cursors

This method can be used to set the period in the normal measurement and
harmonic measurement modes.

For the normal measurement mode carry out steps 3 to 12. For the harmonic
measurement mode, carry out steps 7 and 8.

Press the MEASURE key to display the Measure setting menu.
Press the [Mode] soft key to select [ON].

Press the [Period] soft key to display the period setting menu.
Press the [Cursor] soft key to select cursor setting.

I o

.

Setting the start point of the measurement/computation period

(For normal measurement and harmonic measurement modes)

7. Press the [Start Pos / End Pos] soft key and set the jog shuttle control to [Start
Pos]. For harmonic measurement mode, only the [Start Pos] soft key is
available.

8.  Turn the jog shuttle to set the start position on the waveform.

« Set the end position of the measurement/computation period
(For normal measurement mode only)
9.  Press the [Start Pos / End Pos] soft key to set the jog shuttle control to [End
Pos].
10. Turn the jog shuttle to set the end position on the waveform.

e Setting the start and end points of the measurement/computation period
simultaneously
(For normal measurement mode only)
11. Press the [Start Pos / End Pos] soft key to set the jog shuttle control to both
[Start Pos] and [End Pos].
12. Turn the jog shuttle to set the measurement/computation period. The distance
between them is kept constant.

Go to step 13 on page 10-5.

e || reasire_|| () i || I
Hode Hode Hode
OFF m B = D OFF m D
Period,
" Period " Period
2Zero Cross
Zero Cross Cursor
H Sync Source '@ Start Pos
Cursor 6.00ns
) End Pos
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Measure Ext Trigger Measure
Exec Exec
[ 4 Heasure 4 Heasure [ d Measure
OFF D OFF D orF D
q User User q User
Next Next Next.
1.2} 1.2} 1.2}
R\ L R \
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10.1 Setting the Measurement/Computation Period, Re-computing

Heasure,
Tiode

N
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|

Setting the period using external trigger

Set the measurement mode to normal measurement. For the procedures, see
section 5.1, “Selecting the Measurement Mode.”

3.  Press the SETUP key to display the Setup menu. Confirm that [Mode] is set to

[Normal].

N o oA

Selecting the trigger condition

Press the MEASURE key to display the Measure setting menu.
Press the [Mode] soft key to select [ON].
Press the [Period] soft key to display the period setting menu.

Press the [Ext Trigger] soft key to select the external trigger setting.

8.  Press the [Pattern] soft key to select [1-]] or [Fl].

Go to step 13 on page 10-5.
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10.1 Setting the Measurement/Computation Period, Re-computing

Explanation

Re-computing
13. Press the [Measure Exec] soft key to determine all the numerical data over the

measurement/computation period set in the previous pages.

i || || S || S
Hode Hode Hode
OFF m B OFF ™ D OFF = D
i« Period [ Period [ Period
€ Sunc Source @ Start Pos Pattern
D b s D
3 End Pos L
78.00ns -
Heasure Measure Heasure
Exec Exec Exec
{4 Heasure [ 4 Heasure W 4 Heasure
OFF D OEF D OFF D
] User [ User " User
o B o D o D
Next Next Next
172 1.2} 12}
- N - N R o

The numerical data of the measurement functions can be determined using the sampled
data in the measurement/computation period that is set in this section. This procedure
works for both the normal measurement and harmonic measurement modes.

Turning ON/OFF the numerical computation mode
Select whether or not to perform numerical computation.

.

OFF

Numerical computations are not performed. Because none of the numerical data
are determined, the interval between the data acquisition and the waveform display
becomes shorter.

ON

All the numerical data are determined. The menu used to set the numerical
computation also appears.

Selecting the method used to set the period
Select the method used to set the measurement/computation period from the
following list of choices. For details pertaining to setting the period for each method,
see the following sections.

.

Zero Cross

The period can be set using zero crossing points. This method is possible only in
the normal measurement mode. The period that is automatically determined from
the zero level (zero amplitude) points becomes the measurement/computation
period.

Cursor

The period can be set using cursors. This method is possible in the normal
measurement and harmonic measurement modes. For the normal measurement
mode, the measurement/computation period is the period between the cursors.

For the harmonic measurement mode, the period is from the start position cursor to
8192 points of sampled data (end position cursor).

Ext Trigger

The period can be set using an external trigger. This method is possible only in the
normal measurement mode. The measurement/computation period is the period
defined while the signal applied to the external trigger input connector is in the
specified condition (1=l or ).

IM 253710-01E
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10.1 Setting the Measurement/Computation Period, Re-computing

Zero crossing setting
The measurement/computation period is set to the period between the first and last
points on the screen at which the waveform crosses the zero level (zero crossing) with
a positive slope. When there is only one or no positive slope on the screen, the
measurement/computation period is set to the entire width of the screen.

VANAN A

VRV AVRVRVAV A RV

< > > I |

Measurement/computation Measurement/computation Measurement/computation

period period period (the entire screen)

Selecting the synchronization source
For each element, you can set which input signal to use to synchronize to the zero
crossing point. Select the synchronization source from the following choices.

CH1 to CH8

The synchronization source is set to the voltage or current of the element which
has a module installed. The channel numbers of elements that do not have
modules installed are not displayed.

Ext

The synchronization source is set to the clock signal applied to the external clock
input connector. The specifications of the synchronization source is the same as
that of the external clock as described in section 6.3, “Selecting the Time Base.”

Cursor setting
For the normal measurement mode, the measurement/computation period is the
period between the two cursors (start and end positions) placed on the screen.
For the harmonic measurement mode, the period is from the start position cursor to
8192 points of sampled data (end position cursor).

When the measurement mode is normal and the time base is set to internal clock,
the start position (dot-dashed line) and end position (dotted line) can be moved in
the range from 0 s (the left end of the screen) to the observation time (the right end
of the screen). When the time base is set to external clock or when the
measurement mode is harmonic, the start and end positions can be moved in the
range defined by the number of data points in the record length. For example, if
the record length is 100 k-words, then the range is from data point O (the left end of
the screen) to data point 100 k (the right end of the screen).

Because the cursor position is displayed in the menu in terms of time when the
measurement mode is normal and the time base is set to internal clock, the start
and end positions can be set by specifying the times even when the waveform is
not displayed.

When the measurement mode is normal and the time base is set to internal clock,
the start and end positions can be set in steps of (observation timeAAdisplay
record length). When the time base is set to external clock or when the
measurement mode is harmonic, the start and end positions can be set in steps of
one data point.

To move the start and end positions simultaneously, which keeps the distance
between them constant, the jog shuttle must be set to control both [Start Pos] and
[End Pos].

10-6
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10.1 Setting the Measurement/Computation Period, Re-computing

External trigger setting
The measurement/computation period is the period defined while the signal applied to
the external trigger input connector is in the specified condition (Hi or Lo).

External trigger

condition [~ B e I e B

< < > < >

Measurement/ Measurement/ This section is not
computation computation considered for
period period measurement or

computation

Selecting the external trigger condition
Select the external trigger condition from the following choices. For the specifications
of the external trigger, see section 7.2, “Selecting the Trigger Source.”
o ol
The measurement/computation period is set to the period when the external trigger
is in the Lo condition.
o L
The measurement/computation period is set to the period when the external trigger
is in the Hi condition.

Re-computing
The measurement/computation period and numerical computation settings can be
changed while the data acquisition is stopped and the numerical data can be re-
computed. All computations including the measurement function data are redone
except for averaging.

Note

« To improve the accuracy of the measurement and computations, it is recommended that the
measurement/computation period be set as long as possible so that the number of cycles of
the input signal becomes large.

* When the measurement/computation period is changed, do a re-computation.

IM 253710-01E
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10.2 Selecting the Delta Computation

«For a functional description, see section 1.7.»
This section applies when the measurement mode is set to normal measurement.

m
O

CONFIGURATION.
= TRIC'D
- SETUP] INPUT IMEASUREITR!GGER
AcQ N
DISPLAY | CURSOR 4

_=REMOTE

Z/
MENU

ELEMENTS

SINGLE | =,

[ START/STOP
ABORT

0000000

I | T L
S| S |

(crz[cra] cve [cna Nt
 — ) —  —  —

« The ] mark indicates the keys that are used for the operation.
* To exit the menu during operation, press the ESC key.

Procedure

Set the measurement mode to normal measurement. For the procedures, see
section 5.1, “Selecting the Measurement Mode.”

1. Pressthe SETUP key to display the Setup menu. Confirm that [Mode] is set to
[Normal].

Press the MEASURE key to display the Measure setting menu.

Press the [Mode] soft key to select [ON].

Press the [AMeasure] soft key to display the delta computation setting menu.
Press one of the keys from [OFF] to [Star>Delta] to select the delta computation.

arMwDd

Heasure, A Heasure,

Hode

ON

Heasure,
Hode

OFF @

u Period

OFF

ul-uz
Zero Cross

[ Sunc Source
i1-iz

Heasure 3P

Exec P3u3a
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OFF

10000000

10000000

0000000

[ User
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Next Next
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10.2 Selecting the Delta Computation

Explanation

In the normal measurement mode, the sum or difference of the instantaneous values
(sampled data) of the voltage or current between elements 1, 2, and 3 can be used to
determine the measurement functions, AU (AUrms, AUmn, AUdc AUac), Al (Alrms, Almn,
Aldc, Alac). This is called delta computation. For the equation, see Appendix 3. The
measurement and computation periods are the same as those described in section 1.2,
“Measurement Modes and Measurement/Computation Periods.” Select the type of delta
computation from the following list of choices.

OFF
No delta computation is performed.

ul-u2

Computes the difference between the voltage of element 1 and the voltage of element
2. For example, AU1 (AUrms1, AUmn1, AUdcl, AUacl) can be determined for the
circuit shown in the diagram below.

—

i1-i2

Computes the difference between the current of element 1 and the current of element
2. For example, All (Alrms1, Almn1, Aldcl, Alacl) can be determined for the circuit
shown in the diagram below.

3P3W>3V3A

Computes various data when the wiring method is changed from a three-phase, three-
wire system (3P3W) to a three-voltage, three current system (3V3A).

AU1(AUrms1, AUmn1, AUdcl, AUacl)

AU3(AUrms3, AUmn3, AUdc3, AUac3)

Al1(Alrms1, Almnl, Aldcl, Alacl)
AlI3(Alrms3, AImn3, Aldc3, Alac3)

Primary Secondary
R lE o [
& &
U U
U1 A U3, AU3
N

T s Transformer W, Vv
(D — +—(id) I

= @J U [\

All— + + Al3 =
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10.2 Selecting the Delta Computation

» Delta>Star
Using the data from a three-phase, three-wire system or a three-voltage, three-current
system, the various data of a star connection are computed from the data of a delta
connection (delta-star transformation).
AU1(AUrms1, AUmn1, AUdcl, AUacl)
AU2(AUrms2, AUmn2, AUdc2, AUac?2)
AU3(AUrms3, AUmn3, AUdc3, AUac3)
Al4(Alrms4, Almn4, Aldc4, Alac4)

R L

R IO E—
u du
AU1 U AUL Uy (L)

U
-Al A ~Al4
AUZANQU2 AN
T IS ()
—~ 12
{12 @u e @U
) @t

e Star>Delta
Using the data from a three-phase, four-wire system, the various data of a delta
connection are computed from the data of a star connection (start-delta
transformation).
AU1(AUrms1, AUmnl, AUdcl, AUacl)
AU2(AUrms2, AUmn2, AUdc2, AUac?2)
AU3(AUrms3, AUmn3, AUdc3, AUac3)
Al4(Alrms4, Almn4, Aldc4, Alac4)

R | +

11
U
AU3 N Qé

G

Note

« If the sampled data used in the computation do not exist (for example, when the module is not
installed), the sampled data are considered to be 0’s for the computation.

¢ Itis recommended that the measurement range and scaling (PT/CT ratio and coefficients) of
the elements that are being computed (delta computation) be set the same as much as
possible. Using a different measurement range or scaling causes the measurement
resolution of the sampled data to be different. In effect, the computation result will have
errors.

« The type of delta computation can be selected when the data acquisition is stopped and the
various data can be recomputed. For details, see section 10.1.

« The number that is attached to the measurement function symbol of the delta computation
has no relation to the element number. For example, if [i1-i2] is selected from the delta
computation menu, the true rms value of [i1-i2] is computed and displayed at [Alrms1].

« When the measurement/computation period is changed, do a re-computation. For details,
see section 10.1.
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10.3 Setting the User-Defined Function

Procedure

CONFIGURATION
TRIG'D.
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« The 1 mark indicates the keys that are used for the operation.
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« To exit the menu during operation, press the ESC key.

N e

Press the MEASURE key to display the Measure setting menu.
Press the [Mode] soft key to select [ON].

3.  Press the [User Defined] soft key to display the user-defined function setting
dialog box.

Selecting whether or not to perform a user-defined function computation
4.  Turn the jog shuttle to select the user-defined function from [Functionl] to
[Function4].

5.  Press the SELECT key to select [ON] or [OFF].
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o D OFF ™ D
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User Defined Function 1-4
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IM 253710-01E 10-11

suoneindwo) [eauswnN E



10.3 Setting the User-Defined Function

Explanation

Setting the unit
6.  Turn the jog shuttle to select [Unit].
7. Pressthe SELECT key. A keyboard appears.
8.  Use the keyboard to set the unit.
For keyboard operation, see section 4.1, “Entering Values and Strings.”

Setting the equation
9.  Turn the jog shuttle to select [Expression].
10. Pressthe SELECT key. A keyboard appears.
11. Use the keyboard to set the equation.
For keyboard operation, see section 4.1, “Entering Values and Strings.”

User Defined Function 1-4 User Defined Function 1-4

Function 1 it [ 81 Function 1 [OFF_N[ ] it [ o ]
Expression [ ] Expression [ URHS (E1)/TRAS(EL), ]
Function 2 [PFF[ _ON_] unit [ 1 Function 2 [[FF _ON_] it [ ]
Expression | ] Expression | ]
Function 3 [PFF[ _ON_] it [ 1] Function 3 [PFF _ON_] it [ 1]
Expression [ ] Expression [ ]
Function 4 [PFF[ _ON_] it [ 1] Function 4 [PFF _ON_] mit [ ]
Expression [ ] Expression [ ]

An equation can be created by combining the measurement function symbols. Using the
numerical values of the measurement functions, the numerical data of the new equation
can be determined.

Turning ON/OFF the user-defined function
Select whether or not to perform the user-defined function computation.
* OFF
Does not compute the equation.
« ON
Computes the equation.

Setting the unit
* Number of characters
The unit can be set using eight characters or less. However, when all numerical
data are being displayed, only the first six characters are displayed.
« Types of characters
You can use the characters that are displayed on the keyboard or a space

10-12
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10.3 Setting the User-Defined Function

Setting the equation
The combination of the measurement function and element number (Urms1, for
example) can be used as an operand to create up to four equations (F1 to F4) for
each measurement mode (normal and harmonic). There can be up to 16 operands in
one equation.

* Measurement functions for computation

Measurement functions : The measurement functions are shown in the form

of operands (symbols used when defining equations) as follows.
During normal measurement mode
Urms : URMS( ), Umn : UMN(), Udc : UDC( ), Uac : UAC(), Irms : IRMS(),
Imn : IMN(), Idc : IDC(), lac : IAC(), P: P(),S:S(), Q:Q(), A: LAMBDA(),
@: PHI(), fU : FU(), fl : FI(), U+pk : UPPK(), U-pk : UMPK(), I+pk : IPPK(),
I-pk : IMPK(), CfU : CFU(), Cfl : CFI(), FfU : FFU(), Ffl : FFI(), Z : Z(),
Rs: RS(), Xs: XS(), Rp: RP(), Xp: XP(), Pc:PC(),n: ETA(),
1/n : DIVETA( ), AUrms : DELTAURM( ), AUmn : DELTAUMN(),
AUdc : DELTAUDC( ), AUac : DELTAUAC( ), Alrms : DELTAIRM( ),
Almn : DELTAIMN( ), Aldc : DELTAIDC( ), Alac : DELTAIAC( ), Torque:
TORQUE( ), Speed: SPEED( ), Slip: SLIP( ), Sync: SYNC( ), nmA: MAETA(),
nmB: MBETA()

A symbol representing the element to which the measured signal is to be
applied is entered in parentheses (excluding delta functions DELTAURM() to
DELTAIAC()). Elements 1, 2, 3, 4, A, and 2B are represented by the
symbols E1, E2, E3, E4, E5, and EB6, respectively. One symbol from E1 to
E6 can be used, except for the following computation symbols.
* One symbol from E1 to E4 can be entered in the parentheses for FU( ) to
FFI() functions.
» No symbols need to be entered in the parentheses for ETA( ), DIVETA(),
TORQUE( ), SPEED( ), SLIP( ), SYNC( ), MAETA( ), and MBETA().
The element symbol inside the parentheses of delta computation
(DELTAURM( ) to DELTAIAC( )) does not represent the element to which the
measured signal is to be applied, but rather the location at which to store or
display the results of the delta computation. Al, A2, A3, and A4 are
represented by symbols E1, E2, E3, and E4, respectively. You can specify
one symbol from E1 to E4 within the definition of the delta computation. For
details regarding delta computations, see section 10.2.
The measurement functions n(efficiency 1) and 1/n(efficiency 2) are
displayed as percentages as indicated by the equations given in Appendix 2,
“Symbols and Determination of Measurement Functions.” However,
measurement functions ETA and DIVETA described in this section are
displayed as ratios.
Example n :80%, ETA=0.8

IM 253710-01E
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10.3 Setting the User-Defined Function

Note

e During harmonic measurement mode
U:UG ), HIG),PIP(L), S:S(L), Q:Q(, ), A LAMBDAC(, ), @: PHI(,),
QU : UPHI(,), @ : IPHI(,), Z:Z(,),Rs:RS(,), Xs: XS(,), Rp:RP(,),
Xp : XP(, ), Uhdf : UHDF(, ), Ihdf : IHDF( , ), Phdf : PHDF(, ), Uthd : UTHD(),
Ithd : ITHD( ), Pthd : PTHD( ), Uthf : UTHF(), Ithf : ITHF(), Utif : UTIF(),
Itif : ITIF(), hvf : HVF(), hef : HCF(), fU : FU(), fl : FI(), @U1-U2 : PHIU1U2(),
@U1-U3 : PHIU1U3( ), @U1-11 : PHIULI1( ), QU1-12 : PHIU1I2(),
@U1-13 : PHIU1I3( ), Torque: TORQUE( ), Speed: SPEED( ), Slip: SLIP(), Sync:
SYNC( ), nmA: MAETA( ), nmA: MBETA()
* A symbol representing the element to which the measured signal is to be
applied is entered on the left side of the parentheses containing a comma ( ,
). OR followed by the harmonic order is entered on the right side. (E1,0R2)
is an example. Elements 1, 2, 3, 4, ZA, and 2B are represented by the
symbols E1, E2, E3, E4, E5, and E6, respectively.
* One symbol from E1 to E6 can be entered in the parentheses for U(, ) to
LAMBDA(, ).
* One symbol from E1 to E4 can be entered in the parentheses for PHI(, )
to FI().
» E5 or E6 can be entered in the parentheses for PHIU1U2( ) to PHIU1I3().
» For operands that do not have a comma inside the parentheses, no
harmonic order needs to be specified. Set an harmonic order for
TORQUE() only.
 If the harmonic section is set to “ORT,” it represents Total; if it is set to “O
(zero),” it represents DC.

Operators

The following operators can be used to create the equation.

Operator Example of use Description

+ -0/ URMS(E1)+URMS(E2) Basic arithmetic of the measurement functions
U(E1,0R1)-U(E2,0R1)

ABS ABS(UMN(E1)-UMN(E2)) Absolute value of the measurement function
ABS(P(E1,0RT)+P(E2,0RT))

SQR SQR(IDC(E1)) Square of the measurement function
SQR(I(E1,0R0))

SQRT SQRT(ABS(IDC(E1))) Square root of the measurement function
SQRT(ABS(I(E1,0R3)))

LOG LOG(UDC(E1)) Natural log of the measurement function
LOG(U(E1,0R25))

LOG10 LOG10(UDC(EL)) Common log of the measurement function
LOG10(U(E1,0R25))

EXP EXP(UAC(EL)) Exponent of the measurement function
EXP(U(E1,0R12))

NEG NEG(URMS(EL)) Negation the measurement function
NEG(U(E1,0R12))

Number and type of characters that can be used in the equation
¢ Number of characters

50 characters or less
* Types of characters

Characters that are displayed on the keyboard or a space

An equation (F1 to F4) cannot be placed inside another equation (F1 to F4).

When the measurement/computation range or the equation is changed, do a re-computation.
For information pertaining to changing the measurement/computation range and re-
computation, see section 10.1.

If an operand in the equation is undetermined, the computation result displays [------- 1 (no
data). For example, if a measurement function of a delta computation is in the equation, but
delta computation is turned [OFF] or a measurement function of an element that does not
have a module installed is in the equation, an error message is displayed.

When averaging (see section 10.5) is turned [ON], the user-defined function cannot be turned
ON.
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10.4 Setting the Equations for Apparent Power and
Corrected Power

«For a functional description, see section 1.7.»
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« The 1 mark indicates the keys that are used for the operation.
« To exit the menu during operation, press the ESC key.

0o000o0s

Procedure

1. Pressthe MEASURE key to display the Measure setting menu.
2. Press the [Mode] soft key to select [ON].
3.  Press the [Next 1/2] soft key to display the [Next 2/2] menu.

Selecting the equation for apparent power
4.  Press the [S Formula] soft key to display the equation selection menu for
apparent power.
5.  Press one of the soft keys from [Urms[rms] to [Udcdc] to select the equation.

suoneindwo) [eauswnN E

HEasure E Heasure E Heasure E s Fornuia__T] | I
Fode Hode M S Formula
Urns=Irns
@ ON OFF @ Urms=Irns
[ Period Averaging
ON Uneans=Inean
Zero Cross £ Count
I _z __
[ Sync Source H Phase
Udc=Idc
186 Lead Lag
[ Pc Formula [ Pc Fornula |
Heasure
Exec
[ 2 Measure
B OFF B B D
H User
D o D D B
Next Next Next
1.2} 272 2.2
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10.4 Setting the Equations for Apparent Power and Corrected Power

PC_Formula,

Pc_Formula

[EC76-1(1976), IEEE C57.12.90-199:

IEC?6-1(1993)

i

P1=

Pz=

0.5000
0.5600,

Setting the equation for corrected power
4.  Press the [Pc Formula] soft key to display the equation setting dialog box for
corrected power.
¢ Selecting the applicable standard
5. Turn the jog shuttle to select the standard for [Pc Formula].
6. Pressthe SELECT key to select either [IEC76-1(1976), IEEE C57.12.90-1993]
or [IEC76-1(1993)].
e Setting the coefficient
(When the applicable standard of the equation is [I[EC76-1(1976), IEEE
C57.12.90-1993])
7.  Turn the jog shuttle to select [P1=].
8.  Pressthe SELECT key. A box used to set coefficient P1 appears.
9.  Turn the jog shuttle to set coefficient P1.
For the procedures related to entering values using the jog shuttle, see section 4.1,
“Entering Values and Strings.”
10. Pressthe SELECT key or the ESC key to close the setting box.
11. Turn the jog shuttle to select [P2=].
12. Pressthe SELECT key. A box used to set coefficient P2 appears.
13. Turn the jog shuttle to set coefficient P2.
For the procedures related to entering values using the jog shuttle, see section 4.1,
“Entering Values and Strings.”
14. Press the SELECT key or the ESC key to close the setting box.
Urns=Irns C]
D on
PR
P1= 0.5000 Pi= 0.5000,
)
Next wn :]
C—
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10.4 Setting the Equations for Apparent Power and Corrected Power

Explanation

Selecting the equation for apparent power
The apparent power, in the normal measurement mode, can be determined by the
product of the voltage and current. There are three types of voltages and currents
when measuring in the normal measurement mode. Select which voltage and current
to use to determine the apparent power from the following list of choices.
e Urmsdrms
Determines the apparent power from the true rms values of voltage and current.
¢ Umeanlmean
Determines the apparent power from the rectified mean value calibrated to the rms
value of the voltage and current.
« UdclOdc
Determines the apparent power from the simple average of the voltage and
current.

Setting the equation for corrected power
Depending on the applicable standard, when the load that is connected to the
potential transformer is extremely small, the active power of the potential transformer
that is measured needs to be compensated. In such case, set the compensating
equation and the coefficient. Corrected power (Pc) is a measurement function in the
normal measurement mode.

¢ Selecting the applicable standard
Select the standard from the following choices. The equation varies depending on
the selected standard.
« |IEC76-1(1976), IEEE C57.12.90-1993
Equation

P
Pc =

Urms )2

Umn
Pc : Corrected Power

P : Active power

Urms : True rms voltage

Umn : Voltage (rectified mean value calibrated to the rms value)

P1, P2 : Coefficient as defined in the applicable standard (see “Setting the
coefficient.”)

P1+P2(

* IEC76-1(1993)
Equation
Umn—UmE)

Umn
Pc : Corrected Power

P : Active power
Urms : True rms voltage
Umn : Voltage (rectified mean value calibrated to the rms value)

%:PG+

« Setting the coefficient
Set coefficients P1 and P2.
Set the coefficients in the range from 0.0001 to 9.9999.

Note

The equations of apparent power and corrected power are applied to measurement functions
in the normal measurement mode.

IM 253710-01E
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10.5 Averaging

«For a functional description, see section 1.7.»

CONFIGURATION T

TRIG D
SETUP) /NPurIMEAswijcER

ACQ - -
DISPLAY| MATH CURSDR Z00M 14 \

= REMOTE

= [SHIFT]

—/
7

ELEMENTS

SINGLE || =
[ START/STOP
ABORT

OBSERVATION_TIME,

7 N

00000008

« The ] mark indicates the keys that are used for the operation.
* To exit the menu during operation, press the ESC key.

Procedure

1. Pressthe MEASURE key to display the Measure setting menu.
2. Press the [Mode] soft key to select [ON].
3. Press the [Next 1/2] soft key to display the [Next 2/2] menu.

Turn ON/OFF the averaging function
4.  Press the [Averaging] soft key to select [ON] or [OFF].

Setting the attenuation constant
5. Turn the jog shuttle to set the attenuation constant.

Heasure

Measure,
Hode

MEasure,
Hode

[ S Formula

PFE] ON OFF ] Urns=Irns
[ Period Averaging
OFF  on
Zero Cross @ Count
Z
[ Suync Source [l Phase

180 Lead/Lag

M Pc Fornula
Heasure
Exec

[ 4 Measure

OFF

[ User
Def ined

Next. Next

LUUobogl

uobbogl

LUUULLO

|
|
|
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10.5 Averaging

Explanation

The numerical data can be exponentially averaged using the specified attenuation
constant.

Turning ON/OFF the averaging function
Select whether or not to perform the specified averaging function.

.

OFF : Does not perform the averaging function.
ON : Performs the averaging function.

The averaging is performed according to the following equation.

.

(Mn - Dn—l)
Dh=Dn-1+——
Dy : Displayed value at the nth time that has been exponentially averaged. (The
displayed value D1 on the first time is M1.)
Dn-1 : Display value at the n—1st time that has been exponentially averaged.
Mn : Measured data at the nth time.
K : Attenuation constant (see “Setting the attenuation constant.”)

Measurement functions that are averaged

The measurement functions that are directly averaged are shown below. Other
functions that use these functions in their computation are also affected by the
averaging. For details regarding the determination of each measurement function,
see Appendix 2.

¢ For the normal measurement mode
Urms, Irms, Umn, Imn, Udc, Idc, P

* For the harmonic measurement mode

U(k), I(k), P(k), Q(k)

* k : harmonic order

Setting the attenuation constant
Select the attenuation constant from 2, 4, 8, 16, 32, and 64.

Note

The following measurement functions are not affected by averaging.
« For the harmonic measurement mode

fuU, fl, U+pk, U-pk, I+pk, I-pk
« For the harmonic measurement mode

QU(K), @l(k), pU1-U2, U1-U3, U1-11, @U1-I2, pU1-I3

* k : harmonic order

If the data acquisition is stopped while averaging is in progress and the acquisition is
restarted, the averaging process continues.
Averaging cannot be turn [ON] when the user-defined function is turned [ON] or when the
[Mode] of the waveform computation (see section 11.2) is [ON] and either [Math1] or [Math2]
is [ON].

IM 253710-01E
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10.6 Selecting the Display Format of the Phase
Difference

«For a functional description, see section 1.7.»

CONFIGURATION
TRIG'D

SETUP| /NPUTIMEASURSTRIGGER
ACQ
DISPLAY | MATH CURSDR zZooM

»

_=REMOTE

WVENU @

ELEMENT:
SINGLE | =,
] START/STOP
ABORT

00000008

[cr1] cH3[ch5[cnT g
P ()

[cr2] cnafcne]cHs

SN | S| S ) S—
« The ] mark indicates the keys that are used for the operation.
* To exit the menu during operation, press the ESC key.

Procedure

Press the MEASURE key to display the Measure setting menu.

Press the [Mode] soft key to select [ON].

Press the [Next 1/2] soft key to display the [Next 2/2] menu.

Press the [Phase] soft key to display the menu used to select the display format
of the phase difference.

5.  Press either the [180 Lead/Lag] or [360 degrees] soft key to select the display

PO bdPE

format.
" || I - || " || I o | S
Hode Hode [( S Formula [ S Fornula
o o D OFF ™ D el B yrns=lrns D
0 Period Averaging Averaging
D ON D ON
2Zero Cross @ Count [ count
I— L— 2 | [ Phase__ |
[ Sunc Source W Phase
180 Lead.Lag
180 Lead-Lag
¢ Pc Formula
D B D D e S
Exec
[{ 4 Heasure
G OFF D D D
d User
B - D B D
Next Next Next
12 2.2 272
N A e - -
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10.6 Selecting the Display Format of the Phase Difference

Explanation

Select the display format of the phase difference ¢ of the voltage and current from the
following choices. This is valid during the normal measurement mode.
e 180 Lead/Lag
With the positive vertical axis set to zero degrees, this format displays ¢ using 180°
notation with a lead indicated by the counter-clock wise direction and a lag by the
clockwise direction.
« 360 degrees
With the positive vertical axis set to zero degrees, this format displays ¢ using 360°
in the clockwise direction.

Note
« The display format in the harmonic measurement mode is fixed regardless of the selection as
follows.
Measurement function ¢( ) is displayed using 360° representation in the clockwise direction.
Measurement functions @U( ) and @i( ) are displayed using 180° representation with respect to
the fundamental waves U(1) and I(1). The counter-clockwise direction is negative and
clockwise direction is positive.

« When the voltage or current input is less than or equal to 0.25% of the measurement range,
an error [Error] is displayed.

« When both the voltage and current are sinusoids and the ratio of the voltage and current
inputs do not differ greatly with respect to the measurement range, the phase difference @ of
lead (D) and lag (G) are detected and displayed correctly.

« When the computation result of power factor A exceeds “1,” @is displayed as follows:

* When the power factor A is greater than 1.001 and less than equal to 2.000, ¢ displays
zero.
* When the power factor A is greater than 2.001, ¢ displays an error [Error].
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10.7 Setting the Harmonic Orders under Analysis

This section applies when the measurement mode is set to harmonic

measurement.
Keys
CONFIGURATION @
= TRIG' D SET JSELE,
RE Cyy
SETUP/NPUT IEASUREQTRIGGER
= —

i

ISPLAY| MATH CURSDR ZOo0oM

=REMOTE

FILE | LOCAL

- = [SHIFT]

\

ELEMENTS

[=FILTER| [=FILTER| [=FILTER| [=FILTER|
SINGLE || =
l SWT 'START/STOP

—/
>

ABORT

OBSERVATION_TIME,

CH3|CH5 VOLTAGE o

0000000k
|

N

[cr2] cracre [ cHB |curment B
S | S— | S—  —

« The ] mark indicates the keys that are used for the operation.
* To exit the menu during operation, press the ESC key.

Procedure

Set the measurement mode to harmonic measurement. For the procedures, see
section 5.1, “Selecting the Measurement Mode.”

1. Pressthe SETUP key to display the Setup menu. Confirm that [Mode] is set to
[Harmonics].

2. Press the MEASURE key to display the Measure setting menu.

Press the [Mode] soft key to select [ON].

4.  Press the [Next 1/2] soft key to display the [Next 2/2] menu.

w

Selecting the minimum harmonic order under analysis
5.  Press the [Min Order] soft key to select [0] or [1].

Selecting the maximum harmonic order under analysis
6.  Turn the jog shuttle to set the maximum harmonic order to be analyzed.

e | (] e || B o | O
Hode Hode [ S Fornula
o B OFF m B rns=lrms B
AvEraging
i
e Count
16
@ Start Pos M Phase
16.00ns
B G 180 LeadsLag D
[ Pc Formula
Heasure
C] I Exec | [:] C]
Hin Order
1
@ Max Order
— I S—
M User [ Thd Fornula
Def ined
B B cToral B
Next. Next
1.2} 272
[ e —_— N —_— N
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10.7 Setting the Harmonic Orders under Analysis

Explanation

Select the range of harmonic orders that will be used to determine the numerical data of
the measurement functions of the harmonic waveform.

Selecting the minimum harmonic order under analysis

Select from the following choices.

« 0
Includes the Oth order (DC) component when determining the various numerical
data of the harmonic waveform.

o 1
Does not include the Oth order (DC) component when determining the various
numerical data of the harmonic waveform. 1st order (fundamental signal) is the
first component used.

Selecting the maximum harmonic order under analysis
Select the harmonic order in the range from 1 to 500th order.

Note

« When the minimum harmonic order is set to [1], the numerical data of Total of the harmonic
measurement data will not include the DC component.

¢ You can set the maximum harmonic order to be up to 500th order, but the maximum
harmonic order that is actually used to determine the numerical data is the order
corresponding to the upper limit of the harmonic order under analysis. This upper limit is
automatically determined (maximum is 500) from the frequency of the PLL source. The
numerical data corresponding harmonic orders exceeding the upper limit are shown as [-------
(no data).
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10.8 Selecting the Equation for the Distortion Factor

«For a functional description, see section 1.7.»
This section applies when the measurement mode is set to harmonic
measurement.

CONFIGURATION
TRIG'D

SETUP| /NPUTIMEASUPjTR!GGER
ACQ
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« The ] mark indicates the keys that are used for the operation.
* To exit the menu during operation, press the ESC key.

0000000k

Procedure

Set the measurement mode to harmonic measurement. For the procedures, see
section 5.1, “Selecting the Measurement Mode.”

1. Pressthe SETUP key to display the Setup menu. Confirm that [Mode] is set to
[Harmonics].

Press the MEASURE key to display the Measure setting menu.

Press the [Mode] soft key to select [ON].

Press the [Next 1/2] soft key to display the [Next 2/2] menu.

Press the [Thd Formula] soft key to display the menu used to select the
equation for the distortion factor.

6.  Press either the [/Total] or [[Fundamental] soft key to select the equation.
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10.8 Selecting the Equation for the Distortion Factor

Explanation

When determining the measurement functions Uhdf, Ihdf, Phdf, Uthd, Ithd, and Pthd of
the harmonic measurement mode, select the denominator of the equation from the
following choices. See Appendix 2 for the equation.
e /[Total
All harmonic measurement data from the minimum to the maximum harmonic order
(up to the upper limit harmonic order) under analysis become the denominator.
¢ /Fundamental
The data of the fundamental signal component (1st order) become the denominator.

Note

The minimum and maximum harmonic orders under analysis are the components selected in
section 10.7.
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Chapter 11 Waveform Analysis

11.1 Setting the Computation Region, Re-
computing

CONFIGURATION
= TRIG'D.

[serup|meur RIGGER

ACQ
o]z

= REMOTE

m
%
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[ Tt [ Jooon]
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EZmmES =5
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0oooood

[ EE 6 L e—
C L[ 1] O
(fmfomlam o
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« The ] mark indicates the keys that are used for the operation.
* To exit the menu during operation, press the ESC key.

Procedure

Select a display format to display the waveforms. For the procedures, see
section 9.1, “Selecting the Channel to Display.”

1. Pressthe DISPLAY key to display the Display setting menu.
2. Press the [Format] soft key to display the display format selection box.
Check that [Format] is set to [Wave], [Numeric+Wave], [Wave+Bar], or
[Wave+X-YT".
*  X-Y waveform display is applicable to products (PZ4000) with firmware version 2.01 or
later.

The following procedures are given with the premise that the display format is
set to [Wave].

Setting the computation region
3.  Pressthe MATH key to display the Math setting menu.
4.  Press the [Mode] soft key to select [ON].

Hath,
Hode

ON

JUUbouo

|
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11.1 Setting the Computation Region, Re-computing

« Setting the start point

5.  Press the [Start Point / End Point] soft key to set the jog shuttle control to [Start
Point].

6.  Turn the jog shuttle to set the start point on the waveform.

Setting the end point

7.  Press the [Start Point / End Point] soft key to set the jog shuttle control to [End
Point].

8.  Turn the jog shuttle to set the end point on the waveform.

Setting the start and end points simultaneously

9.  Press the [Start Point / End Point] soft key to set the jog shuttle control to both
[Start Point] and [End Point].

10 Turn the jog shuttle to set the computation region. The distance between the

start and end points is kept constant.

Hath
Hode:

oFF [
[ Hathl

M HathZ

@ Start Point

6.00ns
) End Point

[ FFT Points
1600
[ FFT Uindow

Rect

I Math Exec |

Re-computing
11. Press the [Math Exec] soft key. The waveform computation is performed over
the specified region.

0ooooooo

|

Hath,
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OFF E

M Hathl

M HathZ

@ Start Point
16 .00ns
) End Point
|~ 8e0.0ons__|
M FFT Points
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11.1 Setting the Computation Region, Re-computing

Explanation

Select the computation region for performing waveform computations that are described
later (see section 11.2), or select the start point for the FFT (see section 11.3).

Turning ON/OFF the waveform computation mode
Select whether or not to perform waveform computations.

.

OFF

Does not perform waveform computations.

ON

Performs waveform computations. The menu used to set the waveform
computation is also displayed.

Setting the computation region
The waveform computation region is set to the region between the two cursors (start
and end points) that are placed on the screen.

.

When the measurement mode is normal and the time base is set to internal clock,
the start position (dot-dashed line) and end position (dotted line) can be moved in
the range from O s (the left end of the screen) to the observation time (the right end
of the screen). When the time base is set to external clock or when the
measurement mode is harmonic, the start and end positions can be moved in the
range defined by the number of data points in the record length. For example, if
the record length is 100 k-words, then the range is from data point O (the left end of
the screen) to data point 100 k (the right end of the screen).

Because the cursor position is displayed in the menu in terms of time when the
measurement mode is normal and the time base is set to internal clock, the start
and end points can be set by specifying the times even when the waveform is not
displayed. By using a display format that displays the waveform, the start and end
points can be set while viewing the waveform.

When the measurement mode is normal and the time base is set to internal clock,
the start and end points can be set in steps of (observation time + display record
length). When the time base is set to external clock or when the measurement
mode is harmonic, the start and end points can be set in steps of one data point.
To move the start and end points simultaneously, which keeps the distance
between them constant, the jog shuttle must be set to control both [Start Point] and
[End Point].

Re-computing

Note

The computation region can be changed and waveform computations can be re-
performed while the data acquisition is stopped.

The upper and lower limits can be set on the computation waveform. There are
two methods available to set the upper and lower limits. One method is auto
scaling in which the upper and lower limits are automatically determined from the
computed waveform. The other method is manual scaling in which the upper and
lower limits are set to predetermined values. For the procedures, see section 11.2,
“Setting the Equation, Converting the Scale of the Computed Waveform.” You can
also select whether or not to display the upper and lower limits. For the procedures
related to turning ON/OFF the display, see section 9.6, “Turning ON/OFF the
Upper and Lower Limit Displays.”

The number of points from the start point to the end point is counted from the start point up to
a maximum of 100 kW.

IM 253710-01E
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11.2 Setting the Equation, Converting the Scale of
the Computed Waveform

Procedure

CONFIGURATION

«For a functional description, see section 1.8.»
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« The ] mark indicates the keys that are used for the operation.
* To exit the menu during operation, press the ESC key.
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n

VOLTAGE

SINGLE || ==
[ START/STOP
ABORT

OBSERVATION_TIME,

7 N

of

CURRENT

Press the MATH key to display the Math setting menu.
Press the [Mode] soft key to select [ON].

3.  Press either the [Math1] or [Math2] soft key to display the equation setting dialog

box.

x

Selecting whether or not to perform the computation of the equation (ON/OFF)
4.  Turn the jog shuttle to select [Function].

5.  Press the SELECT key to select [ON] or [OFF].
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11.2 Setting the Equation, Converting the Scale of the Computed Waveform

Setting the equation

6.  Turn the jog shuttle to select [Expression].
7. Pressthe SELECT key. A keyboard appears.
8.  Use the keyboard to enter the equation.

For keyboard operation, see section 4.1, “Entering Values and Strings.”

Setting the unit

9.  Turn the jog shuttle to select the [Unit].

10. Pressthe SELECT key. A keyboard appears.

11. Use the keyboard to enter the unit.

For keyboard operation, see section 4.1, “Entering Values and Strings.”
Hathi Hathi
Function [PFE[ _ON_] Function [PFF[ _ON_]
Expression [ TREND (C1CZ), ] Expression | TREND (C1xCZ), ]
unit — unit o —
Scaling [ Juto] _Wamwar] scaling [ o] _famar]
Upper Upper
Louer Louer
Converting the scale of the computed waveform

¢ Selecting auto scaling or manual scaling

12. Turn the jog shuttle to select [Scaling].

13. Press the SELECT key to select either [Auto] or [Manual].

¢ Setting the upper and lower limits for manual scaling

14. Turn the jog shuttle to select [Upper].
15. Pressthe SELECT key to display the upper limit setting box.
16. Turn the jog shuttle to set the upper limit.
For the procedures related to entering values using the jog shuttle, see section 4.1,
“Entering Values and Strings.”
17. Pressthe SELECT key or the ESC key to close the setting box.
18. Turn the jog shuttle to select [Lower].
19. Pressthe SELECT key to display the lower limit setting box.
20. Turn the jog shuttle to set the lower limit.
For the procedures related to entering values using the jog shuttle, see section 4.1,
“Entering Values and Strings.”
21. Pressthe SELECT key or the ESC key to close the setting box.
Flathi_ T Fathi_ T Watni_
Function [PFF _ON_] Function [PFF[ _ON_] Function [PFF] _0N_]
Expression [ mamw Expression [ R Expression [ T
unit o — unit o — unit o —
Scaltng  [fieo] _panai] Scaltng  [eo]_paniai] Scaling (ko] _Famiar]
e taniall
Upper Upper I 0.0000E+00 I Upper
Louer Louer Louer I 0.0000E+00 |
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11.2 Setting the Equation, Converting the Scale of the Computed Waveform

Explanation

An equation can be created by combining the symbols of each channel. Then, the
waveform of the equation can be displayed.

Turning ON/OFF the computation of the equation
Select whether or not to compute the specified equation.

« OFF

Does not compute the equation.

« ON

Computes the equation.

Setting the equation
Two equations can be created. Each equation can have up to 16 operands.
However, for TREND (including TRENDM, TRENDD, and TRENDF) and FFT
functions, only one operand can be used from the following: C1 to C8, C1C2,
C3[4, C5[6, or C7L8.

¢ Operands

C1 to C8, which correspond to CH1 to CH8, can be used as operands when
constructing the equation. However, for TREND and FFT functions, only one
operand can be used from the following : C1 to C8, C1[IC2, C3[C4, C5[LT6, or

C70C8.

¢ Operator

The following operators can be used to create the equation. TINTG (integral),
TINTG (integral), TREND (including TRENDM, TRENDD, and TRENDF), AVG,
SSP, SLIP, and PM are available as special functions. For details regarding these
special functions see section 1.8, “Waveform Analysis.”

Operator Example Description

+ - 0/ C1+C2 Basic arithmetic of the specified waveform

ABS ABS(C1) Absolute value of the specified waveform

SQR SQR(C1) Square of the specified waveform

SQRT SQRT(C1) Square root of the specified waveform

LOG LOG(C1) Natural logarithm of the specified waveform

LOG10 LOG10(C1) Common logarithm of the specified waveform

EXP EXP(C1) Exponentiation of the specified waveform

NEG NEG(C1) Add a minus sign to the specified waveform

DIF DIF(C1) The differentiation of the specified waveform

TINTG TINTG(C1) Integration of the specified waveform

TREND TREND(C1[XC2) The trend of the specified waveform
TRENDM, TRENDD, and TRENDF can also be specified in
a similar fashion. For details, see section 1.8.

AVG2 AVG2(C1[C2) The average waveform of the specified waveform,
attenuation constant of 2

AVG4 AVG4(C1[C2) The average waveform of the specified waveform,
attenuation constant of 4

AVG8 AVG8(C1[2) The average waveform of the specified waveform,
attenuation constant of 8

AVG16 AVG16(C1C2) The average waveform of the specified waveform,
attenuation constant of 16

AVG32 AVG32(C1[C2) The average waveform of the specified waveform,
attenuation constant of 32

AVG64 AVG64(C1C2) The average waveform of the specified waveform,
attenuation constant of 64

SSP SSP Synchronous speed waveform

SLIP SLIP Slip waveform

PM PM Waveform of the motor output

FFT FFT(C1) The FFT of the specified waveform (see section 11.3)

* Functions TRENDM, TRENDD, TRENDF, SSP, SLIP, and PM are applicable to products
(PZ4000) with firmware version 2.01 or later.

11-6
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11.2 Setting the Equation, Converting the Scale of the Computed Waveform

* Number and type of characters that can be used in the equation

¢ Number of characters
50 characters or less
« Types of characters
Characters that are displayed on the keyboard or a space

Setting the unit

.

Number of characters

8 characters or less

Types of characters

Characters that are displayed on the keyboard or a space

Converting the scale of the computed waveform

Th

e upper and lower limits of the display frame used to display the computed

waveform can be set. Select the method to set these limits from the following
choices.

Auto

Sets the method to auto scaling. The upper and lower limits of the display are
automatically determined from the maximum and minimum values of the computed
result.

Manual

Sets the method to manual scaling. The upper and lower limits can be set
arbitrarily as necessary.

Setting the upper and lower limits for manual scaling
Set the values in the range from —9.9999E+30 to 9.9999E+30.

Note

If a channel of an element that has no module installed is used as an operand in the equation,
the operand is handled as a zero.

An Equation (Mathl or Math2) cannot be placed inside another equation (Mathl or Math 2).
The equation of Math1 or Math2 cannot be placed inside the equation of a user-defined
function.

The TREND waveform (including TRENDM, TRENDD, and TRENDF) of the waveform
displayed at the ends of the screen that is less than one period is not displayed. The TREND
waveform is displayed over one period of the waveform.

On products (PZ4000) with firmware version before 2.01, a coefficient cannot be multiplied to
the result of TREND and FFT functions (2LTREND or 3[FFT, for example). On products
(PZ4000) with firmware version 2.01 or later, a coefficient cannot be multiplied to the result of
a FFT function (3CFFT, for example).

When the computation region or the equation is changed, do a re-computation. For
information pertaining to changing the computation region and re-computation, see section
11.1.

You can also set whether or not to display the upper and lower limits (ON/OFF). For the
procedures related to turning ON/OFF the display, see section 9.6, “Turning ON/OFF the
Upper and Lower Limit Displays.”

When the time base is set to external clock or when the measurement mode is set to
harmonic, the TINTG function performs computation by considering one sampled data point
as one-second data.

The [Mode] of the waveform computation as well as [Math1] and [Math2] cannot be turned
[ON] when averaging (see section 10.5) is turned [ON].

IM 253710-01E
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11.3 Performing the FFT

«For a functional description, see section 1.8.»

CONFIGURATION

. = TRIG'D
SETUP INPUT | MEASURE|TRIGGER
B T ACQ

ISPLAY | MATH JCURSOR | ZOOM

_=REMOTE

FILE | LOCAL

- = |SHIFT]
COPY | NULL | CAL -

MENU

SINGLE || ==

[ START/STOP

ABORT

OBSERVATION_TIME,

VOLTAGE 7

i

ELEMENTS

0000000k
|

Q

 — ) —  —  —

« The ] mark indicates the keys that are used for the operation.
* To exit the menu during operation, press the ESC key.

Procedure

1. Pressthe MATH key to display the Math setting menu.
2. Press the [Mode] soft key to select [ON].

Selecting the number of computed points
3.  Press the [FFT Points] soft key to display the menu used to select the number of
computed points.
4.  Press one of the soft keys from [1000] to [10000] to select the number of points.

Selecting the time window
3. Press the [FFT Window] soft key to display the time window selection menu.
4.  Press the [Rect] or [Hanning] soft key to select the time window.

—ma— —wr—| —mn— —mn—| —mn—
Hode Hode Hode Hode Hode
£ o B OFF = D OFF m D OFF ] D OFF m D
D ‘ o D ‘ B D { B D ‘ B D
B ‘ o D ‘ B D ‘ o D ‘ B D
i@ Start Point ) Start Point @ Start Point 5 Start Point
9.06ms 0.00ns 6.00ns 0.00ns
™ End Point ) End Point ) End Point ) End Point
106 .00ms. FFT Points 100.00ns 100.00ns
[ FFT Points (€ FFT Points [( FFT Points
1000
10006 1000 1000
FFT Window,
[ FFT Window [ FFT Windou
2000 Rect
Rect Rect
D I - | D - D I . I D o D
- N - N N N o P
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11.3 Performing the FFT

Explanation

The power spectrum of the voltage, current, and active power can be displayed by taking
the FFT (Fast Fourier Transform). You can check the frequency distribution of the
voltage, current, and active power from the result. For example, if the equation is set to
FFT(C1) when setting the equation as described in section 11.2, the FFT of CH1 is
performed. For a detailed explanation of the FFT, see section 1.8, “Waveform Analysis.”

Operand
C1 to C8, which correspond to CH1 to CH8, can be used as operands when
constructing the equation as described in section 11.2. For FFT functions, only one
operand can be used from the following: C1 to C8, C1C2, C3[1C4, C5[C6, or C7[C8.

Selecting the number of computed points
Select the number of points from the following choices. The FFT is taken over the
specified number of points from the start point of the waveform computation set in
section 11.1.
1000, 2000, 10000

Selecting the time window

Select the time window from the following choices.

* Rect
The time window is set to a rectangular window. This window is best suited to
transient signals such as impulse waves in which the signal attenuates completely
inside the window.

¢ Hanning
The time window is set to a hanning window. This window is best suited to
continuous signals.

Note

¢ The FFT cannot be performed when the display record length is less than the number of
computed points.

« If a channel of an element that has no module installed is used as an operand in the equation,
the computation result displays [------- ] (no data).

« The maximum frequency displayed on the horizontal axis of the FFT display is the Nyquist
frequency, which is half the frequency of the module’s sampling rate. When the
measurement is made at rates of 5 MS/s and 100 kS/s, the displayed frequencies are 2.5
MHz and 50 kHz, respectively. If the input signal contains a frequency component that is
higher than half the sampling rate, aliasing occurs. Note that a display containing an aliased
signal does not represent data that are actually measured.

IM 253710-01E
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11.4 Measuring with the Cursor

«For a functional description, see section 1.8.»

CONFIGURATION

ACQ

'
=
=
>

esET ISELaoy

_=REMOTE

- = [SHIF;

\_~
oo ou] =

MENU

) f

5
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ER|
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ABORT

OBSERVATION_TIME,

VOLTAGE 7 Q

(cr2] cracHe [ cHB |curent St
S | S— | S—  —

« The ] mark indicates the keys that are used for the operation.
* To exit the menu during operation, press the ESC key.

00000006
|

Procedure

=

Press the CURSOR key to display the Cursor setting menu.

2. Press the [Type] soft key to display the cursor type selection menu.

3. Press one of the soft keys from [Marker] to [H & V] to select the cursor type.
If you selected [Marker], go to step 4 on page 11-11.

If you selected [Horizontal], go to step 4 on page 11-13.

If you selected [Vertical], go to step 4 on page 11-14.

If you selected [H & V], go to step 4 on page 11-15.

T (| S || S
[ Tupe
oFF
i [ )
N N
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11.4 Measuring with the Cursor

When [Marker] is Selected

Selecting the waveform on which to place the marker

« Selecting the waveform on which to place the + marker

4.  Press the [Cursorl Trace] soft key to display the box used to select the
waveform on which to place the marker.

5. Turn the jog shuttle to select the waveform from [CH1] to [Math2].

6. Pressthe SELECT key to confirm the selection.

Selecting the waveform on which to place the x marker

7.  Press the [Cursor2 Trace] soft key to display the box used to select the
waveform on which to place the marker.
8.  Turn the jog shuttle to select the waveform from [CH1] to [Math2].

9.  Pressthe SELECT key to confirm the selection.

Moving the marker

¢ Moving the + marker

10. Press the [Cursorl +/ Cursor2 x] soft key to set the jog shuttle control to
[Cursorl +].

11. Turn the jog shuttle to move the + marker.

¢ Moving the x marker

12. Press the [Cursorl +/ Cursor2 x] soft key to set the jog shuttle control to
[Cursor2 x].

13. Turn the jog shuttle to move the x marker.

¢ Moving the + and x markers simultaneously

14. Press the [Cursorl +/ Cursor2 x] soft key to set the jog shuttle control to both
[Cursorl +] and [Cursor2 x].

15. Turn the jog shuttle to move the + and x markers simultaneously. The distance
between them is kept constant.
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|
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11.4 Measuring with the Cursor

Making the marker (+, x) jump to the center of the waveform display frame
16. Press the [Jump Type] soft key to display the jump selection menu.
17. Press one of the soft keys from [+ to Main] to [x to Z2] to select the marker and
the jump destination.
18. Press the [Marker Jump] soft key to make the selected marker move to the jump
destination.

| + to Main |

Cursor,

Type

Marker

Cursor,
Type
Marker
[ Cursorl Trace [ Cursorl Trace

CH1 CH1

[( CursorZ Trace [¢ CursorZ Trace
+ to 2z

CH1

@ Cursorl +
0.00ns

) cursorz x
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CH1

@ Cursorl +
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[ Jump Type [ Junp Type
x to 21
> to Main x to Hain
Marker Junp | % to 2z I I Marker Jump |

10000000

0000000

10000000

|
)
)

11-12 IM 253710-01E



11.4 Measuring with the Cursor

When [Horizontal] is Selected
Selecting the waveform on which to place the H cursor
4.  Press the [Cursorl Trace] soft key to display the box used to select the
waveform on which to place the H cursor.
5. Turn the jog shuttle to select the waveform from [CH1] to [Math2].
6. Pressthe SELECT key to confirm the selection.

Moving the H cursor
¢ Moving H cursor 1
7.  Pressthe [Cursorl =/ Cursor2 =] soft key to set the jog shuttle control to
[Cursorl =].
8.  Turn the jog shuttle to move H cursor 1.

¢ Moving H cursor 2

9.  Press the [Cursorl =/ Cursor2 =] soft key to set the jog shuttle control to
[Cursor2 =].

10. Turn the jog shuttle to move H cursor 2.

¢ Moving H cursor 1 and 2 simultaneously

11. Press the [Cursorl =/ Cursor2 =] soft key to set the jog shuttle control to both
[Cursorl =] and [Cursor2 =].

12. Turn the jog shuttle to move H cursor 1 and 2 simultaneously. The distance
between them is kept constant.

Cursor,

(@ +Select: " Tupe

Horizontal

Cursor,
[ Tupe

Horizontal

CHz | Cursorl Trace [ Cursorl Trace

CH3 CH1 CH1

CH4

CHo

CH6 & Cursorl ==
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@ Cursorl ==
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CH? ) Cursorz = ) Cursorz =
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BRinnnnini
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|
|
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11.4 Measuring with the Cursor

When [Vertical] is Selected
Selecting the waveform on which to place the V cursor
4.  Press the [Cursorl Trace] soft key to display the box used to select the
waveform on which to place the V cursor.
5. Turn the jog shuttle to select the waveform from [CH1] to [Math2].
6. Pressthe SELECT key to confirm the selection.

Moving the V cursor
¢ Moving V cursor 1
7. Pressthe [Cursorl | |/ Cursor2 | 1] soft key to set the jog shuttle control to
[Cursorl 1 1].
8.  Turn the jog shuttle to move V cursor 1.

e Moving V cursor 2

9. Pressthe [Cursorl | |/ Cursor2 | 1] soft key to set the jog shuttle control to
[Cursor2 11].

10. Turn the jog shuttle to move V cursor 2.

¢ Moving V cursor 1 and 2 simultaneously

11. Pressthe [Cursorl | |/ Cursor2 | 1] soft key to set the jog shuttle control to both
[Cursorl I I] and [Cursor2 1 1].

12. Turn the jog shuttle to move V cursor 1 and 2 simultaneously. The distance
between them is kept constant.

Cursor, Cursor,

[@+Select I Tupe [ Tupe
EHY vertical vertical
chz [ Cursorl Trace [ Cursorl Trace
CH3 CH1 CH1
CH4
CHY
CHE & Cursorl %} @ Cursorl Ei:
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11.4 Measuring with the Cursor

When [H & V] is Selected
Selecting the waveform on which to place the H and V cursors
4.  Press the [Cursorl Trace] soft key to display the box used to select the
waveform on which to place the V cursor.
5. Turn the jog shuttle to select the waveform from [CH1] to [Math2].
6. Pressthe SELECT key to confirm the selection.

Moving the H cursor
¢ Moving H cursor 1
7.  Pressthe [Cursorl =/ Cursor2 =] soft key to set the jog shuttle control to
[Cursorl =].
8.  Turn the jog shuttle to move H cursor 1.

¢ Moving H cursor 2

9.  Press the [Cursorl =/ Cursor2 =] soft key to set the jog shuttle control to
[Cursor2 =].

10. Turn the jog shuttle to move H cursor 2.

¢ Moving H cursor 1 and 2 simultaneously

11. Press the [Cursorl =/ Cursor2 =] soft key to set the jog shuttle control to both
[Cursorl =] and [Cursor2 =].

12. Turn the jog shuttle to move H cursor 1 and 2 simultaneously. The distance
between them is kept constant.

Moving the V cursor
¢ Moving V cursor 1 (Cursor3 1 1)
13. Pressthe [Cursor3 | |/ Cursor4 | 1] soft key to set the jog shuttle control to
[Cursor3 11].
14. Turn the jog shuttle to move V cursor 1.

¢ Moving V cursor 2 (Cursor4 | 1)

15. Press the [Cursor3 11/ Cursor4 | 1] soft key to set the jog shuttle control to
[Cursord 1 1].

16. Turn the jog shuttle to move V cursor 2.

¢ Moving V cursor 1 and 2 simultaneously

17. Pressthe [Cursor3 |1/ Cursor4 | 1] soft key to set the jog shuttle control to both
[Cursor3 1 1] and [Cursor4 | 1].

18. Turn the jog shuttle to move V cursor 1 and 2 simultaneously. The distance
between them is kept constant.
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11.4 Measuring with the Cursor

Explanation

By placing markers or cursors on the displayed waveform, the data defined by that point
can be measured and displayed. It can be used to measure the voltage and current for
various sections of the waveform or the corresponding horizontal axis (X axis) data.

Waveforms that can be measured
Select the waveform to be measured using the cursor from the following choices.
CH1 to CH8, Math1, Math2

Marker and cursor types and measured items
e Marker

“+” and “x” marks are displayed on the specified waveform. The vertical value (Y-
axis value) and the horizontal value from the left edge of the screen (X-axis value)
of each marker can be measured. The differences between the Y-axis values and
between the X-axis values can also be measured. The marker moves along the
waveform and measures the value of the waveform data.
+ marker (Cursorl) and x marker (Cursor2) can be set on different waveforms.
Y+ : Y-axis value of Cursorl
Yx : Y-axis value of Cursor2
AY : The difference between the Y-axis values of Cursorl and Cursor2
X+ : X-axis value of Cursorl
Xx : X-axis value of Cursor2
AX : The difference between the X-axis values of Cursorl and Cursor2
1/AX : The inverse of the difference between the X-axis values of Cursorl and Cursor2

e H cursor (Horizontal)
Two H cursors are displayed horizontally. The vertical value (Y-axis value) at the
cross point between the H cursor and the waveform and the difference in the Y-
axis values of the H cursors can be measured. The two H cursors are set on the
same waveform.
Y1 : Y-axis value of Cursorl
Y2 : Y-axis value of Cursor2
AY : The difference between the Y-axis values of Cursorl and Cursor2

e V cursor (Vertical)
Two V cursors are displayed vertically. The horizontal value from the left edge of
the screen to each V cursor (X-axis value) and the difference in the X-axis values
of the V cursors can be measured. The two V cursors are set on the same
waveform.
X1 : X-axis value of Cursorl
X2 : X-axis value of Cursor2
AX : The difference between the X-axis values of Cursorl and Cursor2
1/AX : The inverse of the difference between the X-axis values of Cursorl and Cursor2
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11.4 Measuring with the Cursor

e H&V cursor (H&V)
H cursors (Cursorl, Cursor2) and V cursors (Cursor3, Cursor4) are displayed. The
X-axis values and Y-axis values of each cursor can be measured. The four cursors
are set on the same waveform.
Y1 : Y-axis value of Cursorl
Y2 : Y-axis value of Cursor2
AY : The difference between the Y-axis values of Cursorl and Cursor2
X1 : X-axis value of Cursor3
X2 : X-axis value of Cursor4
AX : The difference between the X-axis values of Cursor3 and Cursor4
1/AX : The inverse of the difference between the X-axis values of Cursor3 and Cursor4

Note
* When the measurement mode is harmonic and the time base is set to internal clock,
the unit of the horizontal axis becomes frequency (Hz) if the waveform on which to
place the marker is set to Mathl or Math2 that is computing FFTs. The converting
equation is as follows:
f[Hz] = fs x N/(Max Order) where fs is the sampling rate (see appendix 1), N the
harmonic order, and Max Order the maximum harmonic
order under analysis (see section 10.7).
¢ When the measurement mode is normal or harmonic and the time base is set to
external clock, the unit of the horizontal axis becomes harmonic order if the waveform
on which to place the marker is set to Mathl or Math2 that is computing FFTSs.
e AY, AX, and 1/AX are computed when the units for Cursorl and Cursor2 are the same
(time or frequency, for example).
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11.4 Measuring with the Cursor

Movement range of the marker

The markers move along the selected waveform. When the measurement mode is
normal and the time base is set to internal clock, the marker can be moved in the
range from O s (the left end of the screen) to the observation time (the right end of
the screen). When the time base is set to external clock or when the measurement
mode is harmonic, the marker can be moved in the range defined by the number of
data points in the record length. For example, if the record length is 100 k-words,
then the range is from data point O (the left end of the screen) to data point 100 k
(the right end of the screen).

When the measurement mode is normal and the time base is set to internal clock,
the marker can be set in steps of (observation time + display record length). When
the time base is set to external clock or when the measurement mode is harmonic,
the marker can be set in steps of one data point.

To move the two markers while keeping the distance between them constant, the
jog shuttle must be set to control both markers.

When two values, maximum and minimum values, are displayed on the same time
axis, the points are measured in the order of the sampled data as shown in the
diagram below.

< Sampled data
|

[
IERNEE

7

I The numbers are in the order of the measurement

SIxe [edIlJaA
(S!XE A) B —

Horizontal axis (X axis)

Movement range of the H cursor

With the center of the waveform display frame set as the zero amplitude line, the
range is from the top (100.0%) to the bottom (—100.0%) of the screen.

The H cursor position can be set in steps of 0.1%.

To move the two cursors while keeping the distance between them constant, the
jog shuttle must be set to control both cursors.

Movement range of the V cursor

When the measurement mode is normal and the time base is set to internal clock,
the V cursor can be moved in the range from O s (the left end of the screen) to the
observation time (the right end of the screen). When the time base is set to
external clock or when the measurement mode is harmonic, the V cursor can be
moved in the range defined by the number of data points in the record length. For
example, if the record length is 100 k-words, then the range is from data point O
(the left end of the screen) to data point 100 k (the right end of the screen).

When the measurement mode is normal and the time base is set to internal clock,
the V cursor can be set in steps of (observation time + display record length).
When the time base is set to external clock or when the measurement mode is
harmonic, the V cursor can be set in steps of one data point.

To move the two cursors while keeping the distance between them constant, the
jog shuttle must be set to control both cursors.
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11.4 Measuring with the Cursor

Making the marker jump inside the main or zoom waveform display frame

When displaying the zoomed waveform or when the display record length is shorter
than the record length, the marker sometimes goes out of the waveform display
frame. In such cases, the marker can be jumped back to the center of the display
frame. The markers can be jumped in the following ways.
e +to Main

Jump marker + (Cursor 1) to the center of the main waveform display frame.
e +t0Z1

Jump marker + (Cursor 1) to the center of the Z1 zoom waveform display frame.
e +t0Z2

Jump marker + (Cursor 1) to the center of the Z2 zoom waveform display frame.
e xto Main

Jump marker x (Cursor 2) to the center of the main waveform display frame.
e xtoZ1

Jump marker x (Cursor 2) to the center of the Z1 zoom waveform display frame.
e XtoZ2

Jump marker x (Cursor 2) to the center of the Z2 zoom waveform display frame.

Cursor measurements of X-Y waveforms

¢ The types of markers and cursors and the measurement items are the same as the
T-Y waveform (normal waveform).

« The movement range of markers and H cursors are the same as the T-Y
waveform.

« The range of the V cursor is from the right edge (100.0%) to the left edge (—100.0%)
of the screen with the center of the X-Y waveform display frame set as zero. The
selectable steps and the procedure to move the two cursors are the same as for the
T-Y waveform.

« Cursor measurements can be performed on the active display format of the X-Y
waveform. However, when the display format is [Wave+X-Y], the V cursor on the
X-Y waveform cannot be moved. This is because the unit of the V cursor on the T-
Y waveform (time) is different from that of the V cursor on the X-Y waveform
(voltage, current, etc.).

« When the marker is set to a waveform trace that is assigned to the X-axis (set
using the [Cursorl Trace] menu), the marker will not be displayed because the
waveform on which to move the cursor cannot be uniquely determined.

« When the H cursor is set to a waveform trace that is assigned to the X-axis (set
using the [Cursorl Trace] menu), the cursor will not be displayed because there
are no data along the Y-axis.

* When the V cursor is set to a waveform trace that is assigned to the X-axis (set
using the [Cursorl Trace] menu), the cursor will not be displayed because there
are no data along the Y-axis.

« The waveform on which the V cursor is placed is fixed to the waveform trace that is
assigned to the X-axis.

Note

« The cursors can be set when only the numerical data are being displayed. However, since
the original T-Y waveform is not displayed, the positions cannot be confirmed. Change the
display format in order to check the cursor positions. However, for X-Y waveforms, the V
cursor on the X-Y waveform will not move when the T-Y waveform is also displayed.

¢ Cursors cannot be placed on waveforms corresponding to a channel of an element that has
no module installed.

¢ The time axis value is measured from the left edge of the screen.

* When there are data that cannot be measured, “***" is displayed in the measured value
display area.

* When the marker is outside the waveform display frame, only the values related to the time
axis are displayed.
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Chapter 12 Saving and Loading the Data

12.1 Precautions on the Use of the Floppy Drive

Floppy Disks that can be Used
The following types of 3.5-inch floppy disks can be used. The floppy disk can be
formatted using the instrument.
e 2HD: 1.2 MB or 1.44 MB (MS-DOS format)
+ 2DD: 640 KB or 720 KB (MS-DOS format)

Inserting the Floppy Disk into the Drive
With the label side facing left, insert the floppy disk into the floppy disk drive. Insert the
disk until the eject button pops up.

Removing the Floppy Disk from the Drive
Check that the access indicator is OFF, then press the eject button.

Eject button

Access indicator

CAUTION

Removing the floppy disk while the access indicator is blinking can damage the
magnetic head of the drive and destroy the data on the floppy disk.

General Handling Precautions of the Floppy Disk
For the general handling precautions of the floppy disk, see the instructions that came
with the floppy disk.
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12.2 Connecting SCSI Devices

SCSI Specifications (Option)

Item Specifications
Interface standard SCSI(Small Computer System Interface), ANSI X3.131-1986
Connector type 50-pin half pitch (pin type)

Electrical specifications  Single-ended. See the chart below for pin assignments.
A terminator is built-in.

Pin No. Signal Name  Pin No. Signal Name Pin No. @
1to12 GND 38 TERMPWR | |=3

13 NC 39, 40 GND 1](g2)] 28
1410 25 GND a1 -ATN 2|88 ||
26 -DBO 42 GND 3|[38]]28
27 -DB1 43 -BSY clleel]
28 -DB2 44 -ACK . E E . (Back side)
29 -DB3 45 -RST IR
30 -DB4 46 -MSG cllge]
31 -DB5 47 -SEL 23] 85|48
32 -DB6 48 -CID 24155 1]49
33 -DB7 49 -REQ (2] %0
34 -DBP 50 -I0 LI

35 to 37 GND - - @

Necessities when connecting a SCSI device
SCSI cable
Use a commercially sold cable that is 3 m or less in length, that has a ferrite core on
each end of the cable, and that has a characteristic impedance between 90 and 132
Q.

Connection Procedure
1. Connect the SCSI cable to the SCSI connector on the back of the instrument.
2. Turn ON the SCSI device and this instrument.
To format a medium, follow the steps given in section 12.4, “Formatting the
Disk.”

SCSiI devices that can be connected
Most SCSI devices (MO disk drive, hard disk, and ZIP) can be connected to the
instrument, but there are some exceptions. For example, the maximum number of
partitions that can be selected is ten™ and each partition cannot exceed 2 GB. If the
total capacity of all partitions exceeds 20 GB™, the hard disk cannot be formatted.
For general handling precautions for the connected SCSI device, see the instruction
manual that is provided with the device.
*1 “5” for products (PZ4000) with firmware version before 2.01.
*2 “10GB” for products (PZ4000) with firmware version before 2.01.

Note

When connecting multiple SCSI devices in a chain, attach a SCSI terminator to the device at
the other end of the chain.
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12.3 Changing the SCSI ID Number

CONFIGURATION @
= TRIG'D SET |SELg,

. . RE Cry
SETUP| INPUT MEASURETR/GGER

- § ACQ —

e o o oon]

m)
o)
O

N — /

MENU @

ELEMENT;

SINGLE | =,
] START/STOP

ABORT

0 o i [
A O
EaEn EnEn
| SN | S S | S—

« The ] mark indicates the keys that are used for the operation.
* To exit the menu during operation, press the ESC key.

0oooooo

Procedure

Press the MISC key to display the Misc setting menu.

Press the [SCSI ID] soft key to display the SCSI number setting menu.

Press the [Own ID] soft key.

Turn the jog shuttle to select the ID from [0] to [7].

Press the [Initialize SCSI] soft key to change the SCSI ID to the selected ID
number.

An .% icon blinks in the upper right corner of the screen while the ID is being
changed. The icon disappears when the changes are complete.

IS

Hisc I SCST 1D, | I
P Oun TD
Information
]
M
e D C]
o B C]
T D B
Config Initialize
SCSI
e C] D
Next
1.2
PR N N

IM 253710-01E 12-3

elreq ay) Buipeo pue Buines H



12.3 Changing the SCSI ID Number

Explanation

The SCSI ID number is used to distinguish between the various devices connected to
the SCSI chain. Make sure not use duplicate ID numbers on any of the connected
devices. SCSil is an option.

Range of SCSI ID numbers
Select the OWN ID (PZ4000) in the range from 0 to 7. The default value is 6.

Note
« Assign numbers that are different from the ID number of the instrument for the external SCSI
devices.
¢ When changing the SCSI ID number, make sure to press the [Initialize SCSI] soft key.
* The ID numbers of the external SCSI devices are automatically identified.

Procedure to connect the PZ4000, SCSI device, and PC via SCSI

1. Check that the power switch of the PZ4000, SCSI device, and PC are OFF.

2. Connect the PZ4000 and the SCSI device and connect the SCSI device and the
PC using SCSI cables.

3. Turn ON the SCSI device and then the PZ4000.

4, After the PZ4000 boots up, check that the PZ4000 detects the connected SCSI
device.
(Press the keys in the following sequence: File key, [Utility] soft key, [Function]
soft key, and [Delete] soft key. The File List dialog box appears.) Check that the
name of the medium inserted in the SCSI device appears in the File List dialog
box.)

5. Turn ON the PC.

PC
== © SCSl device Al
PZ4000 H o
==l ] —

Note

Note that the PZ4000 will not operate properly, if the PZ4000 is connected directly to a PC via
SCSI cable without going through a SCSI device.

About the files created using the PZ4000 over the SCSI connection
In some cases, the PC will not recognize a new file that is created by the PZ4000 on
the SCSI device while the PZ4000, SCSI device, and PC are connected. In such
case, reconnect the devices according to the procedures given in “Procedure to
connect the PZ4000, SCSI device, and PC via SCSI” (see above).
However, if the PC is running Windows 95/98, the files will be recognized by taking
the following steps.
1. On Windows 95/98, open the [Settings] tab in the [Properties] dialog box for the

connected drive, and select the [Removable’] check box.

* Select [My Computer] - [Control Panel] - [System] - [Device Manager] - [Disk
Drive]. Select the relevant drive from the drive list that appears when [Disk Drive] is
opened. Open the [Properties] dialog box of the selected drive and select the
[Settings] tab. A dialog box containing the [Removable] check box appears. The drive
letter of the selected drive is displayed under [Current Drive] in the dialog box.

2.  Reboot the PC.
3. After creating a new file with the PZ4000, select “Refresh” in the file list window

(Explorer, for example).
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12.4 Formatting the Disk

CONFIGURATION

] ] =TRIG'D ReSET ISELacy
SETUP| INPUT MEASURETR/GGER
o) [ oo Jesvelmece] —
D/SPLAY MATH | CURSOR | ZOOM

= 7
7

MENU <

ELEMENT:
SINGLE | =,
] START/STOP
ABORT

(0BSERVATION TIME)

—~
A
| SN | S S | S—

« The ] mark indicates the keys that are used for the operation.
* To exit the menu during operation, press the ESC key.

0oooooo

Procedure

=

Press the FILE key to display the File setting menu.

2. Press the [Utility] soft key to display the Utility setting menu and the File List
dialog box.

3. Press the [Function] soft key to display the file function selection menu.

File, E File List Format, [] E
[M  File Iten File Name, Size, 3pace, [ Function
]
Setup D FDo 1457664 1387008 Format [:
sce 2146009088 2012315648
D . D
"
- D i D
d
o [:] . B
"
e D D
L N -
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12.4 Formatting the Disk

4.

box.

5. Turn the jog shuttle to select the medium to be formatted.

Selecting the medium to be formatted
Press the [Format] soft key. A list of media is displayed in the File List dialog

If no external SCSI devices are identified and a floppy disk is inserted in the floppy disk
drive, only [FDOQ] is displayed.

Function, T

Delete

Copy

Rename

HakeDir

=

|

Selecting the FD format
6.  Press the [Format] soft key to display the format selection menu.

JUobbodd

File List Fornat []

File Name, Size,
FDo 1457664
Sco 2146009088

Function

Format

u
Media Info

Fornat

7.  Turn the jog shuttle to select the format from [2DD 640K] to [2HD 1.44M].

Go to step 9.

Fornat, []
4 Function

Format

Hedia Info

Fornat

LUUBLLO

|

Format, L
'@ FD Format

Format, ]
4 Function

Format

Media Info

ZHD 1.44M

JUubbudd

I Format Exec |

L
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12.4 Formatting the Disk

Selecting the format type for the SCSI device
6.  Press the [Format] soft key to display the format selection menu.

Selecting the number of partitions
7. Turn the jog shuttle to select the number from [1] to [10]".
* “5” for products (PZ4000) with firmware version before 2.01.

.

Selecting the format type
8.  Press the [Format Type] soft key to select [Normal] or [Quick].

Fornat,

] Format,
| Function

[ Function |[|

Fornat Format

" I

Media Info Media Info

Format L1
@ partition

1

Fornat

Format Type 1]

Formal] Quick

Format Exec |

Executing and Canceling the format operation
9.  Press the [Format Exec] soft key. An Alert dialog box is displayed.
10. Turn the jog shuttle to select [OK] or [Cancel].
11. Selecting [OK] and pressing the SELECT key executes the format operation.
Selecting [Cancel] and pressing the SELECT key will not format the medium.

10000000

LUUODUOL

t
I
L
I

Fornat []
{ Function

Fornat

Media Info

Alert,

Really
Fornat, |1}
@ FD Format [[]

ZHD 1.44M

FIO will be formatted by ZHD 1.44M format.

1] I cancel I

uubbogl

| Format Exec

Viewing the information about the medium
6.  Press the [Media Info] soft key to display the information about the medium that
was selected in step 5.

L
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12.4 Formatting the Disk

Explanation

CAUTION
¢ Never remove th medium (disk) or turn OFF the power while the access
indicator or the mark is blinking. It can damage the medium or destroy the

data on the medium.

« When the instrument cannot read a pre-formatted medium, reformat the medium
on the instrument. Make sure to back up important data before formatting the
medium. All data will be erased.

Formatting a floppy disk
When using a new floppy disk, you must format it first. Select the appropriate format
for the floppy disk from the following choices.
« 2DD 640K
Formats the 2DD floppy disk to 640 KB/8 sectors.
e 2DD 720K
Formats the 2DD floppy disk to 720 KB/9 sectors.
e 2HD 1.2M
Formats the 2HD floppy disk to 1.2 MB/8 sectors.
e 2HD 1.44M
Formats the 2HD floppy disk to 1.44 MB/18 sectors.

Formatting a disk
The formats of media connected via SCSI (option) are as follows.
 MO/PD
Semi-IBM format. Handled as removable disk.
e ZIPIJAZ
Hard disk format. Handled as fixed disk.

Hard disk format
The hard disk format is IBM compatible format.

Selecting the format mode
When formatting a medium in an external SCSI device, the following two format
modes are available.
e Normal
Executes physical format and logical format.
¢ Quick
Executes only the logical format.

The estimated time it takes to format a medium is as follows. (The time varies
depending on the SCSI device.)

Medium Normal Quick
MO (128 MB) Approx. 10 min Approx. 15 s
MO (230 MB) Approx. 10 min Approx. 15 s

External HDD (1 GB)  Approx. 20 min Approx. 15 s

12-8
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12.4 Formatting the Disk

Selecting the number of partitions

.

The external hard disk can be divided into several partitions for use.

Select the number of partitions in the range from 1 to 10". If the number of
partitions is set to “2,” the hard disk is divided into two partitions named “SC0” and
“SC1.”

* “5” for products (PZ4000) with firmware version before 2.01.

When formatting a large hard disk, select the number of partitions so that each
partition does not exceed 2 GB.

If the total capacity of all partitions exceeds 20 GB”, the hard disk cannot be
formatted.

* “10GB” for products (PZ4000) with firmware version before 2.01.

The selection of the number of partitions only applies to hard disk storage devices.
For all other devices, it is handled as one partition.

Information about the medium
The following information is listed for the selected medium.

.

.

Media Name : Name of the medium
Media Size . Total capacity

Used Space : Used space

Vacant Space : Free space

Partition Size : Number of partitions

If you press the [Media Info] soft key when an MS-DOS formatted floppy disk is
inserted in the floppy disk drive, the information about the floppy disk is displayed.

Note

Formatting a medium containing data erases the data completely.

The time it takes to format a floppy disk is approximately one and a half minutes.

A floppy disk cannot be formatted if it is write protected.

Never format when the instrument is connected to a PC via a SCSI cable.

Floppy disks having a format other than the ones listed in this section cannot be used.

If an error message appears after the format operation, the floppy disk may be damaged.
Disks formatted to MS-DOS format on a PC can also be used.

The Quick (logical) format only clears (initializes) the directory entry and FAT information. If
you need to check for bad tracks, do a physical format (Normal).

When data are written to an external SCSI device that has bad tracks, an access error (604
Media failure) may occur in which case no more data can be written. When you are using a
medium for the first time or if the medium can no longer be read, do a “Normal” format. If you
want to format a disk that you have been using before, do a “Quick” format.

On products (PZ4000) with firmware version 2.01 or later, quick format of DVD-RAM is
possible. Physical format (Normal) is not possible.

IM 253710-01E
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12.5 Saving and Loading Setup Parameters

CONFIGURATION
_ _=TRIG'D gEsET 551507
SETUF’ INPUT |MEASURE|TRIGGER

ACQ
e o]

_=REMOTE

LOCAL
WENU Q@
SINGLE |[ =

[ START/STOP

00000008
E
%

ABORT

S| S S |

[ cr2] cra]cn6 [ cH |curent e

SN | S| S ) S—
« The ] mark indicates the keys that are used for the operation.
* To exit the menu during operation, press the ESC key.

Procedure

1.  Pressthe FILE key to display the File setting menu.
2. Press the [File Item] soft key to display the File Item setting menu.
3.  Press the [Setup] soft key.

Fide, E File Ttem_T] | I
[ File Iten
Setup
Setup
B - D
B e D
[
o B - D
[
Save D Save D
[
. D - D
A N e N e
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12.5 Saving and Loading Setup Parameters

Saving the Setup Parameters
4.  Press the [Save] soft key to display the save setting menu.

Selecting the destination medium
5.  Press the [File List] soft key to display the File List dialog box.
6.  Turn the jog shuttle to select the destination medium (displayed with [ ]).
7. Pressthe SELECT key to confirm the selection.

Selecting the destination directory
(When there are directories on the medium)
8.  Turn the jog shuttle to select the destination directory (displayed with < >).
9.  Pressthe SELECT key to confirm the selection.

The [Path=......] box on the top left corner of the File List dialog box displays the
selected medium and directory.

File,

[_Save Hemu__[]
M TFile Tten

File List
setup

File List,

File Name Path = SCO

[Space 2012315648 byte

File Nane, Jize, Date, Attributy

[a]
[FD6 1
[sce 1
<DIR1 > 9 1999/01,01 00:52 R-U
<PZ > 0 1999-01-13 ©9:54 R-U

Load

Save

Utility

10000000
LUUbbud

| Save Exec |

Setting the file name and comment
10. Press the [File Name] soft key to display the file name setting dialog box.
11. Turn the jog shuttle to select [Auto Naming].
12. Pressthe SELECT key to select [ON] or [OFF].
13. Turn the jog shuttle to select [File Name].
14. Pressthe SELECT key. A keyboard appeatrs.
15. Use the keyboard to enter the file name.
For keyboard operation, see section 4.1, “Entering Values and Strings.”
16. Similarly, enter the [Comment].
17. Press the ESC key to close the file name setting dialog box.

|
L

Save Henu__J]

"
Save, File Name

futo Kaning
File Nane
Comment Normal

"
—{ Property

Filter

All

| Save Exec |

LUUUDOUL

L
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12.5 Saving and Loading Setup Parameters

Saving the file
18. Press the [Save Exec] soft key to save the file to the directory indicated in
[Path=......]. The name of the [Save Exec] soft key changes to [Abort].

Canceling the saving operation
19. Press the [Abort] soft key to cancel the save operation. The name of the [Abort]
soft key changes to [Save Exec].

Save Menu__T]

{
File Name
SET1

Property

Filter

ALl

Save Exec |

Specifying the file to be displayed in the File List dialog box
10. Press the [Filter] soft key to select [Item] or [All].

uubbudd

L

Viewing the properties
10. In the File List dialog box, turn the jog shuttle to select the desired file.
11. Press the [Property] soft key to display the property window of the file.
12. Press the ESC key to close the property window.

Save Henu__]] Save Henu__J]

Froperty,

File Name : SET1660.SET u
File Name File Size i 8825 File Name
SET1 Date,Tine © 1999-03,18 12:23 SET1
Attribute : RA

Conment

H
Property (— Property
Filter Filter
At a1

JUobbuU
LUUoboUl

Save Exec | I Save Exec |

|
|
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12.5 Saving and Loading Setup Parameters

Loading the Setup Parameters.
4.  Press the [Load] soft key to display the load setting menu and the File List
dialog box.

Selecting the source medium
5. Turn the jog shuttle to select the source medium (displayed with [ ]).
6. Pressthe SELECT key to confirm the selection.

Selecting the source directory
(When there are directories on the medium)
7.  Turn the jog shuttle to select the source directory (displayed with < >).
8.  Pressthe SELECT key to confirm the selection.

The [Path=......] box on the top left corner of the File List dialog box displays the
selected medium/directory.

File,
[ File Item

Setup

File List

Path = FDO,
Space 1192448 hyte

File Name Size Date Attribute
[«

[FD6 1

[sce 1
SETUP6GO . SET 8825 1999-01,03 17:31 R/

Load

Save

Utility

Hininnnnini

|

Selecting the file to be loaded
9.  Turn the jog shuttle to select the file.

Loading the file
10. Press the [Load Exec] soft key to load the file from the directory indicated in
[Path=......]. The name of the [Load Exec] soft key changes to [Abort].

Canceling the loading operation
11. Press the [Abort] soft key to cancel the loading operation. The name of the
[Abort] soft key changes to [Load Exec].

[Load Henu__[]

Property

Filter

ant

I Load Exec |

uubbogl

L
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12.5 Saving and Loading Setup Parameters

Specifying the file to be displayed in the File List dialog box
The procedures are the same as “Specifying the file to be displayed in the File List
dialog box” on page 12-12.

Viewing the properties
The procedures are the same as “Viewing the properties” on page 12-12.

Explanation

CAUTION
Never remove th medium (disk) or turn OFF the power while the access
indicator or the mark is blinking. It can damage the medium or destroy the

data on the medium.

Setup Parameters that are saved
The setup parameters of each key existing at the time of the saving operation are
saved. However, date and time, communication parameters, and SCSI ID numbers
are not saved.

Selecting the medium and directory
The media that are available are displayed in the File List dialog box.

Examples
[FDO] . Floppy disk
[SC5] . SCSI device with an ID number of 5

[SC5_1] : The first partition of a SCSI device with an ID number of 5

Data size
The data size corresponding to one set of setup parameters is approximately 20 KB.

File name and comment
* You must specify a file name. Comment can be omitted.
¢ You cannot save to a file name that is already in use in the same directory (no
overwriting).

Number and types of characters that can be used

Item Number of chars ~ Characters that can be used

File name 1to 8 chars 0t09,Ato Z, %, _, () (parenthesis), —(minus sign)

Comment 0to 25 chars All characters (including spaces),
The maximum length of the comment when saving a file is 20
characters.

File extension
The File extension .set is automatically appended to the file.

Auto naming function
When [Auto Naming] is turned ON, files with three digit numbers from 000 to 999 are
automatically created. Specify the common name (maximum of five characters,
specify at the Filename item) that is placed before the three digit number.
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12.5 Saving and Loading Setup Parameters

Specifying the files to display in the File List dialog box
You can specify the type of files to display.

Item

Displays only setup parameter files.
All

Displays all files on the medium.

Properties
Lists the file name, extension, file size, the date it was saved, the attribute, and the
comment for the selected file.

Note

You cannot save or load while the data acquisition is in progress (START/STOP indicator is
ON).

If you change the file extension on a PC, for an example, you will not be able to load that file.
A maximum of 36 characters can be displayed in [Path].

For file names, upper and lower case letters are not distinguished. For comments, they are
distinguished. In addition, the following file names cannot be used due to limitations of MS-
DOS.

AUX, CON, PRN, NUL, CLOCK

When using the GP-IB or serial interface commands to enter a file name, the following
symbols that do not exist on the keyboard of this instrument can be used.

{}

When the setup parameters are loaded from a file, the setup parameters of each key are
overwritten with the loaded settings and cannot be set back to their previous settings. Itis
recommended that the current setup parameters be saved before loading setup parameters
from a file.

The date and time, communication parameters and SCSI ID numbers are not saved.
Therefore, when setup parameters are loaded from a file, these parameters do not change.
The setup parameters cannot be loaded, if the record length or the module configuration
differs from the setting that existed at the time the setup parameters were saved. This is also
true if the setup parameters were saved using an incompatible version of firmware.

IM 253710-01E
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12.6 Saving and Loading Waveform Data

Procedure

0000000k

« The ] mark indicates the keys that are used for the operation.

CONFIGURATION

= TRIG'D

MENU

esET Iseany

N\Sr’
&
SINGLE|[ =,

[ START/STOP

ABORT

(OBSERVATION TIME)

7 N
N 7|

* To exit the menu during operation, press the ESC key.

1.  Pressthe FILE key to display the File setting menu.
2. Press the [File Item] soft key to display the File Item setting menu.
3.  Press the [Wave] soft key to select waveform data.

File,

Setup

[( File Ttem

Load

Save

Utility

|

0000000

Fiie Item__]]

setup

|

Numeric

Load

Save

Utility

|

0do0oo0n
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12.6 Saving and Loading Waveform Data

Saving the Waveform Data
Selecting the data type
4.  Press the [Data Type] soft key to display the data type selection menu.
5.  Press one of the keys from [Binary] to [Float] to select the data type.
* Only the data that are saved in [Binary] can be loaded as described later.

File,

File,
4 File Iten

[ File Item

Uave

Wave
[_Data Tupe_1|

Binary

4 TData Type

Binary

ASCII

Load Float

Save Save

utility Utility

JUubbou
Hninnnnini

|
|

Selecting the waveform to be saved
The waveform selection menu ([CH1] to [MATHZ2]) is displayed only when [Float]
is selected in step 5. (If the data type is [Binary] or [ASCII], the displayed
waveform is saved.)
6.  Press the [Save] soft key to display the save setting menu.
7.  Press the [Trace] soft key to display the waveform selection menu.
8.  Press one of the soft keys from [CH1] to [Math2] to select the waveform to be
saved.

Only for [Float]

File

Save Henu__[]
[ TFile Item

File List
Wave

[ Data Type +Select
-

File Name

Float CHe

CH? 0 Trace

EE CH1
Mathi [ Tange  [|

Mathz Main

Saue

Utility

1000000

LUobboU

| Save Exec

|
|
I
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12.6 Saving and Loading Waveform Data

Selecting the range of the waveform to be saved
9.  Press the [Range] soft key to display the save range selection menu.
10. Press one of the soft keys from [Main] to [Z2] to select the range of the
waveform to be saved.
* Only the data that are saved for [Main] can be loaded as described later.

Save Henu__J] Save Henu__T]

File List File List

File Name File Name

] Trace ] Trace

CH1 CH1

Range,

Il

21

i« Range I

Hain

2z

| Save Exec | | Save Exec
R\

Selecting the destination medium and directory
11. The procedures are the same as “Selecting the destination medium” and
“Selecting the destination directory” in section 12.5.

LUOO0LO

000000

|

Setting the file name and comment
12. The procedures are the same as “Setting the file name and comment” in section
12.5.

Saving the file
13. Press the [Save Exec] soft key to save the file to the directory indicated in
[Path=......]. The name of the [Save Exec] soft key changes to [Abort].

Canceling the saving operation
14. Press the [Abort] soft key to cancel the saving operation. The name of the
[Abort] soft key changes to [Save Exec].

File List, [_Save Henu__]J

Path = FDO,
Space 74635Z bhyte

File Name, Size, Date, Attribute
N

[FI® 1
File Name
WAVE

" Trace
CH1
] Fange ||

Main

Filter

an

Property

I Save Exec |

Specifying the file to be displayed in the File List dialog box, viewing the

properties
The procedures are the same as “Specifying the file to be displayed in the File List
dialog box” and “Viewing the properties” in section 12.5.

x
00000000

|
l
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12.6 Saving and Loading Waveform Data

Loading the Waveform Data
Set the data type to [Binary]. For the procedures, see steps 4 and 5 in the
paragraph “Saving the Waveform Data.”

4.  Check that the [Data Type] is set to [Binary].

5.  Press the [Load] soft key to display the load setting menu and the File List

dialog box.

File
[ File Ttem

Wave
[ Data Type

Binary

Load

Save

Utility

LUooboud

|

File List

Load Henu__[]

[Path - FIo

|_Space 861184 byte

File Name, Size, Tate,

attribute

[Foe 1
WAUEGOO .WUF 413593 1999-03-18 17:55 RAJ

[a

Property

Selecting the source medium and directory
6. The procedures are the same as “Selecting the source medium” and “Selecting
the source directory” in section 12.5.

Selecting the file to be loaded

7.  Turn the jog shuttle to select the file.

Loading the file

Filter

a1l

Load Exec

8.  Press the [Load Exec] soft key to load the file from the directory indicated in
[Path=......]. The name of the [load Exec] soft key changes to [Abort].

Canceling the loading operation

9.  Press the [Abort] soft key to cancel the loading operation. The name of the
[Abort] soft key changes to [Load Exec].

File List

[_Toad Menu__]]

[CPath = F10

Space 861184 byte

File Name, Size, Date,

Attribute

[FDe 1

WAVEDOO .WUF 413593 1999-03-18 17:55 R/U

[~

———  Property

Specifying the file to be displayed in the File List dialog box, viewing the

properties

Filter

it

I Load Exec |

uubbogl

L

The procedures are the same as “Specifying the file to be displayed in the File List
dialog box” and “Viewing the properties” in section 12.5.
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12.6 Saving and Loading Waveform Data

Explanation

CAUTION
Never remove th medium (disk) or turn OFF the power while the access
indicator or the mark is blinking. It can damage the medium or destroy the

data on the medium.

Selecting the data type, file extension, data size
Select the data type from the following list of choices. The file extension is
automatically attached to the file name.

Binary

« The sampled data in the acquisition memory are saved in binary format.

« The data that are saved by selecting [Main] in “Selecting the range of the
waveform to be saved” (described later) can be loaded to display the waveform
and calculate numerical data.

* A header file is automatically created. The header file is used when analyzing
the waveform on a PC. The header file cannot be opened using this instrument.
For the header file format, see Appendix 5, “ASCIl Header File Format.”

ASCII

* The sampled data in the acquisition memory are saved in ASCII format. The
data can be used to analyze the waveform on a PC.

« Data in this format cannot be loaded on this instrument.

Float

« The sampled data in the acquisition memory are saved in 32-bit floating point
format. The data can be used to analyze the waveform on a PC.

« Data in this format cannot be loaded on this instrument.

Data size

For the normal measurement mode

The following table shows the data size when the waveform data of CH1 to CH8
are saved with a record length of 100 k-words, observation time of 100 ms, and
MATH1 and MATH2 turned OFF.

Data Type  Extension Data Size (Bytes)

Binary WVF Approx. 1.7 M (100 k-words x 8 channels x 2)
.HDR Approx. 7 K (approx. 8 K when Math1 and Math2 are ON)
ASCII .CSV Approx. 9 M (depends on the input signal conditions)

Takes tens of minutes to save the data.

Float .FLD Approx. 400 K (100 k x 4)

For the harmonic measurement mode
Same as in the normal measurement mode.

Waveforms that are saved

When the data type is [Binary] or [ASCII], the displayed waveform is saved.
When the data type is [Float], the selected waveform from CH1 to CH8, MATH1,
and MATH2 can be saved.

The setup parameters of the waveform, such as the vertical axis, the horizontal
axis, and the trigger are also saved.

To reproduce the computation result, [Binary] data of all channels are necessary.
Save the data with the display of all channels turned ON.
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12.6 Saving and Loading Waveform Data

Selecting the range of the waveform to be saved
Select the range (region) of the waveform from the following choices. The only data
that can be loaded are those data that are saved by specifying [Binary] in “Selecting
the data type, file extension, data size” (described earlier) and [Main] for the range.
¢ Main
The range of the Main waveform. It is the range defined by the display record
length (range displayed on the screen).
e Z1
The range of zoom waveform Z1.
e 72
The range of zoom waveform Z2.

Selecting the medium and directory
See the explanation given in “Selecting the medium and directory” in section 12.5.

File name and comment
See the explanation given in “File name and comment” in section 12.5.

Auto naming function
See the explanation given in “Auto naming function” in section 12.5.

Specifying the file to be displayed in the File List dialog box
You can specify the type of files to display.
e ltem
Displays only the waveform data files (Binary, ASCII, or Float).
e All
Displays all the files on the medium.

Properties
See the explanation given in “Properties” in section 12.5.

Note

* You cannot save or load while the data acquisition is in progress (START/STOP indicator is
ON).

« If you change the file extension on a PC, for a example, you will not be able to load that file.

« A maximum of 36 characters can be displayed in [Path].

« For file names, upper and lower case letters are not distinguished. For comments, they are
distinguished. In addition, the following file names cannot be used due to limitations of MS-
DOS.

AUX, CON, PRN, NUL, CLOCK

* When using the GP-IB or serial interface commands to enter a file name, the following
symbols that do not exist on the keyboard of this instrument can be used.
{}

« The waveform data loaded from a file overwrites the data in the acquisition memory. Once
the memory is overwritten, the old data cannot be recovered. It is recommended that the
current waveform data be saved before loading data from a file.

« Even when the data type was set to [Binary], data cannot be loaded if the range of the
waveform that was saved was [Z1] or [Z22].

« Waveform data cannot be loaded, if the record length or the module configuration differs from
the setting that existed at the time the data were saved. This is also true if the waveform data
were saved using an incompatible version of firmware.
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12.7 Saving Numerical Data

Procedure

CONFIGURATION

_ _=TRIG'D gEsET 551507
SETUF’ INPUT |MEASURE|TRIGGER

ACQ
e o]

_=REMOTE

N—
VENU @
SINGLE |[ =
(cte] =smarmsrop

ABORT

(OBSERVATION TIME)

0000000k

7 N

N 7|

« The ] mark indicates the keys that are used for the operation.
* To exit the menu during operation, press the ESC key.

1.  Pressthe FILE key to display the File setting menu.

2. Press the [File Item] soft key to display the File Item setting menu.

3. Press the [Numeric] soft key to select numerical data.

File E File Ttem__]] I
4 File Tien
setup
setup
D " D
B I - | B
i
Lnad D D
K
" B " B
i
e D o D
I —_— N
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12.7 Saving Numerical Data

Selecting the data type

4.  Press the [Data Type] soft key to display the data type selection menu.
5.  Press the [ASCII] or [Float] soft key to select the data type.

File
M TFile Iten

Numeric
Data Type

ASCII] Float

M List Item

Save

0
Utility

LUUobogl

|

Selecting the numerical data to be saved

(The menu appears during the harmonic measurement mode. If the
measurement mode is set to normal measurement, go to step 14. For the
procedure related to setting the measurement mode, see section 5.1, “Setting

the Measurement Mode.”)

6.  Pressthe SETUP key to display the Setup menu. Confirm that [Mode] is set to

[Harmonics].

7.  Press the FILE key to display the File setting menu.
8.  Press the [List Item] soft key to display the numerical data selection dialog box.

i

File Iten

File,

Numeric

Data Type

Float
List Tfem, M List Tien
Element (@) Element 1(c) Element 2(z) Element 3(z) Element ¢
Function ] ] 1 ] P s
[CR [N G ¢ @
o) oI o) 2 o) Rs (o) Xs
=) Rp =) Xp [o) = List
Save
Utility

JUD000Od
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12.7 Saving Numerical Data

9.

10.

11.

12.

13.

Selecting the element

Turn the jog shuttle to select the desired element from [Element1] to [Element4].
[Element4] cannot be selected when the motor module is installed in the
element number 4 slot.

Press the SELECT key. When the button to the left of the element in the
numerical data selection dialog box is highlighted, the numerical data of that
element will be saved. If the button is not highlighted, the numerical data of that
element will not be saved.

Selecting the measurement function

Turn the jog shuttle to select the desired measurement function that is to be
saved from [U] to [Z List]. [Torque] can also be selected when the motor module
is installed in the element number 4 slot.

Press the SELECT key. When the button to the left of the measurement
function in the numerical data selection dialog box is highlighted, the numerical
data of that function will be saved. If the button is not highlighted, the numerical
data of that measurement function will not be saved.

The numerical data of the measurement function that was highlighted in steps
11 and 12 of the element that was highlighted in steps 9 and 10, are saved.

Press the ESC key to close the numerical data selection dialog box.

Tist Iten |

Element (# Element 1(o) Element 2(o) Element 3() Element 4
Function u 1 (B} P @ s

&

Q
Rp

A [ @ e
4 [G] Rs @ Xs
Xp [0) = List

BEEE

O]
@ el
©

Displaying the save setting menu

14. Press the [Save] soft key to display the save setting menu.
[_TFile :] [_save Henu__[]
i« File Ttem
D File List
Numeric
File Name
Float B
N List Item | B
"
Utility D I Save Exec |
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12.7 Saving Numerical Data

Selecting the destination medium and directory

15. The procedures are the same as “Selecting the destination medium” and
“Selecting the destination directory” in section 12.5.

Setting the file name and comment

16. The procedures are the same as “Setting the file name and comment” in section

12.5.

Saving the file
17. Press the [Save Exec] soft key to save the file to the directory indicated in
[Path=......]. The name of the [Save Exec] soft key changes to [Abort].

Canceling the saving operation

18. Press the [Abort] soft key to cancel the saving operation. The name of the

[Abort] soft key changes to [Save Exec].

File List

Save Henu__[]

[Fath = FI0,

Space 895488 byte

File Name

Size,

Date,

Attribute
[«

[FDo 1

File Name
HUH

Property

Specifying the file to be displayed in the File List dialog box, viewing the

properties

Filter

an1

00000000

| Save Exec |

|
I

The procedures are the same as “Specifying the file to be displayed in the File List

dialog box” and “Viewing the properties” in section 12.5.
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12.7 Saving Numerical Data

Explanation

CAUTION
Never remove th medium (disk) or turn OFF the power while the access
indicator or the mark is blinking. It can damage the medium or destroy the

data on the medium.

Selecting the data type, file extension, data size
Select the data type from the following list of choices. The file extension is
automatically attached to the file name.
* ASCI
* The sampled data in the acquisition memory are saved in ASCII format. The
data can be used to analyze the waveform on a PC.
« Data in this format cannot be loaded on this instrument.
e Float
* The sampled data in the acquisition memory are saved in 32-bit floating point
format. The data can be used to analyze the waveform on a PC.
« Data in this format cannot be loaded on this instrument.

Data size

The following table shows the data size when the numerical data of CH1 to CH8 are
saved with a record length of 100 k-words, observation time of 100 ms, and MATH1
and MATH2 turned OFF.

¢ For the normal measurement mode

Data Type  Extension Data Size (Bytes)

ASCII .CSV Approx. 6 K (depends on the input signal conditions)
Float .FLD Approx. 1 K (43 functions x 6 elements x 4)

¢ For the harmonic measurement mode

Data Type  Extension Data Size (Bytes)

ASCII .Csv Approx. 50 K (when there is one measurement function for each
element) (depends on the input signal conditions)
Float .FLD * When the measurement function is U, |, or P: Approx. 4 K ((502 +
501) x 4)
« When the measurement function is other than U, I, or P: Approx.
2K (502 x 4)

Numerical data to be saved
For the meanings of the measurement function symbols, see section 1.2,
“Measurement Modes and Measurement/Computation Periods,” 1.7 “Numerical
Computation,” appendix 2 “Symbols and Determination of Measurement Functions,”
and appendix 3 “Determination of Delta Functions.” For the wiring methods of A and
B, see section 5.2, “Selecting the Wiring Method.”

¢ For normal measurement mode
Data of all measurement functions are saved. The numerical data of delta
computation and of user-defined functions are also saved.

12-26 IM 253710-01E



12.7 Saving Numerical Data

.

For harmonic measurement mode
e The data in the range from Total or dc (Oth order) up to 500th order of the
selected elements and measurement functions are saved.
» Select the element from [Element1], [Element2], [Element3], and [Element4].
« Select the measurement function from U, I, P, S, Q, A, ¢, @U, @I, Z, Rs, Xs,
Rp, Xp, Torque”, and X List (all Zfunctions).
* This is applicable to products (PZ4000) with firmware version 2.01 or later when the
motor module is installed in the element number 4 slot.
e The numerical data of the measurement functions, fU (or fl), Uthd, Ithd, Pthd,

Uthf, Ithf, Utif, Itif, hvf, and hcf, are saved regardless of the selection made in the

previous section.

Selecting the medium and directory
See the explanation given in “Selecting the medium and directory” in section 12.5.

File name and comment
See the explanation given in “File name and comment” in section 12.5.

Auto naming function
See the explanation given in “Auto naming function” in section 12.5.

Specifying the file to be displayed in the File List dialog box
You can specify the type of files to display.

Item

Displays only the numerical data files.
All

Displays all the files on the medium.

Properties
See the explanation given in “Properties” in section 12.5.

Note

You cannot save or load while the data acquisition is in progress (START/STOP indicator is
ON).

For the meanings of the measurement function symbols, see section 1.2, “Measurement
Modes and Measurement/Computation Periods,” 1.7 “Numerical Computation,” appendix 2
“Symbols and Determination of Measurement Functions,” and appendix 3 “Determination of
Delta Functions.”

For details regarding the wiring methods, A and B, see section 5.2, “Selecting the Wiring
Method.”

In the places where a measurement function is not selected or where there is no numerical
data, the following data are saved:

¢ For ASCII files: A character string “NAN.”

* For Float files: 0Ox7FC00000

If you change the file extension on a PC, for an example, you will not be able to load that file.
A maximum of 36 characters can be displayed in [Path].

For file names, upper and lower case letters are not distinguished. For comments, they are
distinguished. In addition, the following file names cannot be used due to limitations of MS-
DOS.

AUX, CON, PRN, NUL, CLOCK

When using the GP-IB or serial interface commands to enter a file name, the following
symbols that do not exist on the keyboard of this instrument can be used.

{}
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12.8 Changing the File Attribute, Deleting Files

= TRIG'D.
[servr] ]

ACQ

CONFIGURATION
) K eseT Iseeny
UP|| INPUT |MEASURE {TRIGGER
7

) f

:”f’/“
7

SINGLE || =,
[ START/STOP

Al
ABORT

(OBSERVATION TIME)

00000008

[cri]cr3]ens]ent
S S | S
[cr2] cnalcne|cHs e

SN | S| S ) S—

« The ] mark indicates the keys that are used for the operation.
* To exit the menu during operation, press the ESC key.

Procedure

=

Press the FILE key to display the File setting menu.

2. Press the [Utility] soft key to display the Utility setting menu and the File List
dialog box.

3. Press the [Function] soft key to display the file function selection menu.

4.  Press the [Delete] soft key to display the delete setting menu.

—rm—y ) o | (] e | )
4 TFile Item 4 Function
Delete
setup Format
D e B - D
D D o D
]
- D o D - D
N
- [:] C] I - | D
]
o D B D
—_— N [ N o \—
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12.8 Changing the File Attribute, Deleting Files

Selecting the medium and directory
5.  The procedures are the same as “Selecting the source medium” and “Selecting
the source directory” in section 12.5.

Changing the file attribute
6.  Turn the jog shuttle to select a file
7.  Press the [Attribute] soft key. The attribute of the selected file changes to [R] or

[RIW].

Attribute

Delete Exec

File List [__Delete, [ :]
Path = SCONPZ M Function []
Space 2012315648 byte
File Mame, Size, Date, Attribute Delete
[a]

[FDO 1
[sce 1 Set/Reset
<an > 0 1999-61-13 ©9:5¢ RA
B .HOR 6330 19990108 ©5:27 R
B -WUF 1617305 1999-01-08 05:27 R/
C -HDR 6330 1999-01,10 63:47 R/ All set
C -WUF 1617305 1999,01-10 03:47 R
il .HOR 5786 19990110 94:15 R U
] . 1416365 1999/01-10 04:15 RA q
NUMER©0O . CSV 4319 19990103 17:46 R Property
WAVEBOO .HDR 6330 1999-01-03 17:39 R
WAUEBOO .WUF 26681 1999,01-03 17:39 R/

Filter

v
Iten

!

L

Selecting the file to be deleted one at a time
8.  Turn the jog shuttle to select a file.
9.  Press the [Set/Reset] soft key. If an [[] mark is displayed to the left of the file
name in the File List dialog box, the file will be deleted. If the [ is not
displayed, the file will not be deleted.

Go to step 11.

Attribute

Delete Exec

!

File List [__Delete, [ :]

Path = SCONPZ M Function []
Space 2012315648 byte

File Mame, Size, Date, Attribute Delete

[a]

[FDO 1

[sce 1 Set/Reset 12

< > 0 1999-61-13 ©9:5¢ RA
=B .HOR 6330 19990108 ©5:27 R

B -WUF 1617305 1999-01-08 05:27 R

C -HDR 6330 1999-01,10 63:47 R/ All set

C -WUF 1617305 1999-01-10 03:47 R

il .HOR 5786 19990110 94:15 R U

] . 1416365 1999-01-10 04:15 RA q

NUMER©0O . CSV 4319 19990103 17:46 R Property

WAVEBOO .HDR 6330 1999-01-03 17:39 R

WAUEBOO .WUF 26681 1999-01-03 17:39 R/

Filter
v
Iten
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12.8 Changing the File Attribute, Deleting Files

Selecting all files to be deleted

Attribute

Delete Exec

HE

L

Deleting the files
Press the [Delete Exec] soft key. All files with the [ marks are deleted.

11.

=

Telete []
Function

Delete

Set Reset

All Set

BE

Property

Filter

=
T
g

B

Attribute

Delete Exec

B

00000000

Telete 1

=

Function

Delete

Set/Reset

All Reset

Property

B

Filter

Item  pId]

attribute

Delete Exec

L

Specifying the file to be displayed in the File List dialog box, viewing the
properties
The procedures are the same as “Specifying the file to be displayed in the File List
dialog box” and “Viewing the properties” in section 12.5.

HE

8.  Turn the jog shuttle to select a file, directory, or a medium.

9.  Press the [All Set] soft key. Depending on whether a file, directory or medium is
selected before pressing the [All Set] key, the [[] marks are either displayed to
the left of the directory containing the selected file and all files in that directory,
displayed next to the selected directory and all files in that directory, or
displayed next to all directories and files on the selected medium (see the
Explanation). These directories and files will be deleted. The name of the [All
Set] soft key changes to [All Reset].

10. Press the [All Reset] soft key. The previously set [(] marks are removed. The
directories and files will not be deleted. The name of the [All Reset] soft key
changes to [All Set].

File List [__Delete [] | I File List
[_Path = SCONPZ. M Function [_Path = SCONPZ.
Space 2012315648 byte I I Space 2012315648 byte
File Hame, S Date, Attribute Delete File Name, Siz Date, Attribute
[FDe 1 B [FDo 1 “
[sce 1 SetsReset [sce 1
<. > 0 1999-01-13 €9:54 R | | :] * <L > 0 1999-01-13 09:54 R-AUY
B .HOR 6330 1999-01-08 05:27 RAU =B .HDR 6330 1999-01-08 05:27 R
B WUF 1617305 1999-01-08 05:27 R/MU = B JWUF 1617305 1999-€1,08 05:27 R/W
C .HDR 6330 1999-/01-10 63:4?7 R | All set I B ® C -HDR 6330 199961/10 03:47 R/
C JWUF 1617305 1999-01/10 63:47 R/U ® C -WUF 1617305 1999-01/10 03:47 R/U
o .HDR 5786 1999-01,10 ©4:15 R/ =D -HDR 5786 1999-61-/10 04:15 R/U
)] . 1416305 1999-01-106 04:15 R H =D . 1416305 1999-01-10 04:15 R
NUMERG®8 .CSU 4319 19990103 17:46 RAI Property |:] = NUMER00® .CSU 4319 1999.01,03 17:46 R
UAVEGGE® .HDR 6330 1999-01-03 17:39 R = WAVE®GO .HDR 6330 1999-€1,03 17:39 R
WAVEBBO .UUF 26681 1999-01,03 17:39 RAJ * WAVEGO® .WUF 26681 1999-01/03 17:39 R/U
Filter
T m || ”

10000000
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12.8 Changing the File Attribute, Deleting Files

Explanation

CAUTION
Never remove th medium (disk) or turn OFF the power while the access
indicator or the mark is blinking. It can damage the medium or destroy the

data on the medium.

Selecting the medium and directory
See the explanation given in “Selecting the medium and directory” in section 12.5.

Selecting the file attribute
Select the attribute for each file from the following choices.
« RIW
Read and write possible.
* R
Read only. Cannot write to the file or delete the file.

Selecting the files to be deleted
You can delete all files that have a [[] mark to the left of the file name. There are two
methods available to select the files that are to be deleted.

« Selecting the files one at a time
Place [0 marks to the left of the file names one at a time, using the [Set/Reset] soft
key.

« Selecting all files at once

Place [0 marks to the left of the file names all at once, using the [All Set] soft key.

There are three methods to place the marks all at once.

« Selecting a file and pressing the [All Set] soft key places [[] marks on the
directory containing the selected file and all files in that directory.

¢ Selecting a directory and pressing the [All Set] soft key places [[J marks on the
selected directory and all files in that directory.

« Selecting a medium and pressing the [All Set] soft key places [[J marks on all
the directories and files on the selected medium.

Specifying the file to be displayed in the File List dialog box
You can specify the type of files to display.
e ltem
Displays only the data file that was selected in the File Item selection menu and the
data type selection menu.
o All
Displays all the files on the medium.
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12.8 Changing the File Attribute, Deleting Files

Properties
See the explanation given in “Properties” in section 12.5.

Note
¢ You cannot delete files while data acquisition is in progress (START/STOP indicator is ON).

« Deleted data cannot be recovered. Make sure not to erase the wrong files.

« Directories can be deleted if there are not files in them.

« If an error occurs while deleting multiple files, the files after the error will not be deleted.

« Directory attributes cannot be changed.

« When [File Item] is [Wave], [Data Type] is [Binary], and [Filter] is [Item], deleting a file with a
\WVF extension that has a [[] mark causes the file with the same name with the .HDR
extension to be deleted. When [Filter] is [All], only the files that have the [[] marks are
deleted.
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12.9 Copying Files

CONFIGURATION @
= TRIG'D SET |SELg,
. . RE Cry
SETUP| INPUT MEASURETR/GGER
= [ oo Jesvelmece] —

||i|

o [ oon]

=REMOTE
i Jwse e Jiooa] \
B =
MENU

= 7
Z

ELEMENT;

SINGLE | =,
] START/STOP

ABORT

0 o i [
A O
EaEn EnEn
| SN | S S | S—

« The ] mark indicates the keys that are used for the operation.
* To exit the menu during operation, press the ESC key.

0oooooo

Procedure

=

Press the FILE key to display the File setting menu.

2. Press the [Utility] soft key to display the Utility setting menu and the File List
dialog box.

3. Press the [Function] soft key to display the file function selection menu.

4.  Press the [Copy] soft key to display the copy setting menu.

File, Function 1]

Fornat,
W File Iten

f Function ||

Delete

Setup Fornat

]
Media Info Copy

Renane

MakeDir

=

Load Fornat

Save

Utility

0ioooooo
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12.9 Copying Files

Selecting the source medium and directory

5.

The procedures are the same as “Selecting the source medium” and “Selecting
the source directory” in section 12.5.

Changing the file attribute

6.

The procedures are the same as “Changing the file attribute” in section 12.8.

Selecting the source file one at a time

7.
8.

Turn the jog shuttle to select a file.

Press the [Set/Reset] soft key. If an [(] mark is displayed to the left of the file
name in the File List dialog box, the file will be copied. If the [ is not displayed,
the file will not be copied.

Go to step 12.

Selecting all copy source files at once

9.  Turn the jog shuttle to select a file, directory, or a medium.

10. Press the [All Set] soft key. Depending on whether a file, directory or medium is
selected before pressing the [All Set] key, the [[] marks are either displayed to
the left of the directory containing the selected file and all files in that directory,
displayed next to the selected directory and all files in that directory, or
displayed next to all directories and files on the selected medium (see the
Explanation). These directories and files will be copied. The name of the [All
Set] soft key changes to [All Reset].

11. Press the [All Reset] soft key. The previously set [[] marks are removed. The
directories and files will not be copied. The name of the [All Reset] soft key
changes to [All Set].

Path - SCONPZ — frﬁ# Fath - SCONPZ —— 1_1-“5%: E
Space 2012315640 bute I I Space 2012315698 bute B
File Nane Size Date Attribute Copy File Name, Size, Date, Attribute Ccopy
[Fpo 1 B [FD8 1 B
1sco 1 | SetReset D rsce 1 I Set Reset | D
<o > 8 1999-01-13 69:54 RA = <., > 0 1999-01-13 €9:54 R
* B .HDR 6330 19990168 05:27 RA *B .HOR 6330 1999-01-08 05:27 R/
B -WUF 1617305 19990108 05:27 R =B .WUF 1617305 1999-01,08 65:27 R/U
c “HDR 6330 19990110 03:47 RAI All set D %C “HOR 6330 1999,0110 63:47 RAI a1l Reset | D
C WUF 1617305 1999-01-10 03:47 RA = C .Uur 1617305 1999-01,/10 ©3:47 R/U
) .HDR 5786 1999-01-16 64:15 R =D .HOR 5786 1999-01-10 04:15 R U
D .WUF 1416365 1999-01-16 64:15 RA [ =D WUF 1416305 1999-01-106 04:15 R/ ]
NUMER0® .CSV 4319 19998103 17146 RA Property D » NUHER00O CSU 4319 1999,01.03 17:46 RA Property D
WAVEGOO .HDR 63360 1999-01,03 17:39 R = WAVEGOO .HOR 6330 1999-01,03 17:39 R
WAVEQOO .WUF 26681 1999-01-03 17:39 RA = WAUEBOO .UUF 26681 1999,01,03 17:39 R/
Filter Filter
T w3 1 e[|
I Attribute B | attribute | B
W [ 1
Dest Dir D Dest Dir D
" —
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12.9 Copying Files

Selecting the copy destination

12. Press the [Dest Dir] soft key to display the copy execution menu and the copy
destination file list dialog box.

Copy

R Fuanction ||

Capy

| Set/Reset |
all Set |

Property

u

Filter

Iten pIq

I Attribute |

u

Dest Dir

00000000

|

File List

Path = SCONPZ

File Name

[CSpace 2012315648 byte
5

ize, Date,

[F0o 1

[sce 1

<. >
* B .HDR

6330 1999-91,08 05:27 R

Attribute
fa

0 19990113 09:54 R/W

Copy,

Copy

[ Function |[|

| set/Reset

Selecting the destination medium and directory
13. The procedures are the same as “Selecting the destination medium” and
“Selecting the destination directory” in section 12.5.

Executing the copy operation

File List,
Path = SCONPZNDIRPZ, All Reset
Path = SCONPZNDIRPZ,
File Name Size Date Attribute
[a] W
[FI® 1 Property
[sce 1
<. > 0 19996108 18:38 RA
Filter
Item BIq]
Attribute
[——Copy.
Copy Exec
v

14. Press the [Copy Exec] soft key to copy all source files that have [[] marks.

File List Copy, ]

Path = SCONPZ N Function [J
Space Z012315648 byte

File Name, Size, Date, Attribute Copy

M

[FDO 1

[sCe 1 Set-Reset

<. > 0 1999-01-13 09:94 RA
=B -HIR 6330 19990168 05:2? R

File List,

Path = SCONPZNDIRPZ,

Path = SCONPZNDIRPZ,

I All Reset |
Atiribute

File Nane Size Date
[] |
[Foo 1 Property
[sco 1
<. > 0 1999.61,68 18:38 RAl
Filter
Iten BIq]
Attribute

L0000

Specifying the file to be displayed in the File List dialog box, viewing the

properties

The procedures are the same as “Specifying the file to be displayed in the File List
dialog box” and “Viewing the properties” in section 12.5.
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12.9 Copying Files

Explanation

CAUTION
Never remove th medium (disk) or turn OFF the power while the access
indicator or the mark is blinking. It can damage the medium or destroy the

data on the medium.

Selecting the medium and directory of the copy source and copy destination
See the explanation given in “Selecting the medium and directory” in section 12.5.

Selecting the file attribute
See the explanation given in “Selecting the file attribute” in section 12.8.

Selecting the copy source files
You can copy all files that have a [[] mark to the left of the file name. There are two
methods available to select the files that are to be copied.

¢ Selecting the file one at a time
Place [0 marks to the left of the file names one at a time, using the [Set/Reset] soft
key.

« Selecting all files at once

Place [0 marks to the left of the file names all at once, using the [All Set] soft key.

There are three methods to place the marks all at once.

« Selecting a file and pressing the [All Set] soft key places [[] marks on the
directory containing the selected file and all files in that directory.

« Selecting a directory and pressing the [All Set] soft key places [[J marks on the
selected directory and all files in that directory.

« Selecting a medium and pressing the [All Set] soft key places [0 marks on all
the directories and files on the selected medium.

Specifying the file to be displayed in the File List dialog box
See the explanation given in “Specifying the file to be displayed in the File List dialog
box” in section 12.8.

Properties
See the explanation given in “Properties” in section 12.5.

Note

* You cannot copy files while the data acquisition is in progress (START/STOP indicator is
ON).

« If an error occurs while copying multiple files, the files after the error will not be copied.

« Directory attributes cannot be changed.

« If a file with the same name exists at the destination, copying is not allowed.

* You cannot copy the same files to another directory immediately after copying those files.
You must again select the files you wish to copy.

« When [File Item] is [Wave], [Data Type] is [Binary], and [Filter] is [Item], copying a file with a
\WVF extension that has a [[] mark causes the file with the same name with the .HDR
extension to be copied. When [Filter] is [All], only the files that have the [(J marks are copied.
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12.10 Changing the Directory/File Name, Creating a
Directory

m
%
o

ACQ

CONFIGURATION
_ _ =TRIG'D. VLESET 35[507.
] - NPT ) RIGGER

= REMOTE

N—
WENU i " @

ELEMENTS

SINGLE |[ =
] START/STOP
ABORT

(OBSERVATION TIME)

0oooood

o1 3] cr5 ] cn7 |voumee 7N\

C L[ 1]

CURRENT et

C———JC _—JC _—JC 7

« The ] mark indicates the keys that are used for the operation.
* To exit the menu during operation, press the ESC key.

Procedure

1.  Press the FILE key to display the File setting menu.

2. Press the [Utility] soft key to display the Utility setting menu and the File List
dialog box.

3.  Press the [Function] soft key to display the file function selection menu.

—re | ] | | B
[ File Iten [ Function
Setup D Fornat D
D o D
o D o D
[
e B D
e B D
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12.10 Changing the Directory/File Name, Creating a Directory

Changing the Directory/File Name
4.  Press the [Rename] soft key to display the rename menu.

Function 1]

Delete

Copy

Renane

MakeDir

I Fornat |

|

JUb0oo0d

File List,
Path = SCONPZ,
Space 2612315648 hyte
File Name Size Date Attribute
P
[FDo 1
[3co 1
<o > @ 1999.61/13 09:54 RA
B -HDR 6330 1999.61/08 05:27 RAJ
B -WUF 1617365 1999-01,08 05:27 R-/U
C .HDR 6330 1999-01-10 03:47 R
C WUF 1617365 1999.01,16 03:47 RAI
il -HDR 5786 1999.01-10 04:15 R-U
o -WUF 1416305 1999.61/16 04:15 RA
NUMER0G0 .CSV 4319 1999.61/03 17:46 RAJ
UAVEOOO® .HDR 6330 1999.91-/03 17:39 R
WAVEGGO .WUF 26681 19990103 17:39 RA
-

Selecting the medium/directory
5.  The procedures are the same as “Selecting the source medium” and “Selecting
the source directory” in section 12.5.

Changing the file attribute
6. The procedures are the same as “Changing the file attribute” in section 12.8.

Changing the directory/file name
7.  Turn the jog shuttle to select a directory or a file.

8.  Press the [File Name] soft key. A keyboard appears. The name of the
directory/file is displayed in the entry box of the keyboard.

9.  Use the keyboard to enter the directory/file name.
For keyboard operation, see section 4.1, “Entering Values and Strings.”

File List

Path = SCO\FZ,

Space 2012315648 byte

File Name,

Size,

Date,

Attribute

[FDe 1
[sce 1

[a

Renane, []
4 Function

Rename

DEmoommA
=
=]
=

NUMER©0O .CSV
WAVEGBO .HDR

I WAUEBOO . WUF

- IsERT

UAUEBBO .UUF

Specifying the file to be displayed in the File List dialog box, viewing the

properties

File Nanme

Property

Iten

Filter

| Attribute |

|

JUDDOOOOE

Renane ]
4 Function

Rename

File Name

Property

Filter

Item

| Attribute |

The procedures are the same as “Specifying the file to be displayed in the File List
dialog box” and “Viewing the properties” in section 12.5.
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12.10 Changing the Directory/File Name, Creating a Directory

Creating a Directory
4.  Press the [MakeDir] soft key to display the menu for creating a directory.

| attribute |

Function, 1] | File List [_TakeDir___[J
Path = SCONFZ M Function [}
Delete Space 2012315648 byte
File Name Size, Date, Attribute MakeDir
4]
[FDO 1 u
Copy [sco 1 Dir Name
<o > @ 1999-01-13 09:5¢ RA
B -HDR 6330 1999.01,08 05:27 R/
B -WUF 1617305 1999-01/08 05:27 R/
Rename C -HDR 6330 1999-01,10 03:47 R/
c -Uur 1617305 1999-01,10 03:47 R/
b -HDR 5786 1999-01-10 04:15 R
n WUF 1416305 1999/61,16 04:15 RA u
MakeDir NUMER©006 . C3U 4319 1999-01,03 17:46 R/ Property
UAVEGGO .HDR 6330 1999-01/03 17:39 R
UAVEGOGO .UWUF 26681 1999-01,03 17:39 R/U
Filter
Format I~
Iten pIq)

Selecting the medium and directory
5.  The procedures are the same as “Selecting the source medium” and “Selecting
the source directory” in section 12.5.

Changing the file attribute
6. The procedures are the same as “Changing the file attribute” in section 12.8.

Creating the directory
7.  Turn the jog shuttle to select a medium or a directory.
8.  Press the [Dir Name] soft key. A keyboard appears.
9.  Use the keyboard to enter a directory name.
For keyboard operation, see section 4.1, “Entering Values and Strings.”

Attribute I

File List [_Fakedir__]] E
[_Path = SCONPZ. [ Function ||
Space Z012315648 buyte
File Nane, Size, Date, Attribute MakeDir
&
[FDO 1 [
[sce 1 Dir Name
Sae >
B .HDR
B WUF
C HDR
C -WUF
il .HDR
] WUF
NUMERGGO . CSV Property
WAVEGOO .HDR
WAVEDOO .WUF
Filter
o || [

Specifying the file to be displayed in the File List dialog box, viewing the

properties
The procedures are the same as “Specifying the file to be displayed in the File List
dialog box” and “Viewing the properties” in section 12.5.
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12.10 Changing the Directory/File Name, Creating a Directory

Explanation

CAUTION
Never remove th medium (disk) or turn OFF the power while the access
indicator or the mark is blinking. It can damage the medium or destroy the

data on the medium.
. _________________________________________________________________________________________________________________________|

Selecting the medium and directory
See the explanation given in “Selecting the medium and directory” in section 12.5.

Selecting the file attribute
See the explanation given in “Selecting the file attribute” in section 12.8.

Changing the medium/directory/file name
The assignment of names when changing the medium/directory/file name is the same
as the explanation given in “File name/comment” in section 12.5.

Creating a directory
A new directory can be created on a medium. The assignment of the directory when
creating a new directory is the same as the explanation given in “File nhame/comment”
in section 12.5.

Specifying the file to be displayed in the File List dialog box
See the explanation given in “Specifying the file to be displayed in the File List dialog
box” in section 12.8.

Properties
See the explanation given in “Properties” in section 12.5.

Note

* You cannot rename a directory/file or create a new directory while the data acquisition is in
progress (START/STOP indicator is ON).

« Directory attributes cannot be changed.

« If afile with the same name exists in the same directory, renaming is not allowed.

« If a directory with the same name exists in the same directory, the directory cannot be
created.

«  When [File Item] is [Wave], [Data Type] is [Binary], and [Filter] is [Item], renaming the name of
the selected file with a .WVF extension causes the file with the same name with the .HDR
extension to be changed. When [Filter] is [All], only the selected files are changed.
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Chapter 13 Outputting Screen Image Data

13.1 Installing the Paper Roll into the Built-in Printer

(Option),

Paper Roll for Printing

Paper Feeding

The printer uses a dedicated roll of paper provided by YOKOGAWA. Do not use any
other type of paper roll. When using the printer for the first time, use the roll of paper
that is included in the package. Order extra rolls from your nearest YOKOGAWA dealer
as listed on the back cover of this manual.

Part No. : B9850NX

Specifications : Thermal-sensitive paper, 30 m

Sold in Packs of : 5rolls

Handling the Roll of Paper
The paper is a thermal-sensitive paper that changes color with the application of heat.
Take note of the following points.

Storage precautions
The paper starts changing color at around 70°C. It is affected by heat, humidity, light,
and chemicals regardless of whether the paper has been used of not. Note the
following points.

Store the paper in a cool, dry, and dark place.

After opening the package, use it quickly.

If the paper is left in contact for long periods of time with plastic film (such as a vinyl
chloride film or Scotch tape) containing plasticizers, the paper will lose some of its
ability to reproduce color. As a result, for example, if you are going to store the
paper in a folder, use a folder made of polypropylene.

When using glue on the paper, do not use a glue containing organic solvents such
as alcohol or ether, as they will change the color of the paper.

For prolonged storage, we suggest you copy the roll chart. Due to the
characteristics of the thermal-sensitive paper, the recording section may lose color
over time.

Precautions on use

Use only rolls of paper provided by YOKOGAWA.

Touching the paper with sweaty hands can leave finger print marks or blur the
printing.

Rubbing the surface with a hard object can cause the paper to change color due to
the heat caused by friction.

If chemicals, oil, or other liquids come in contact with the paper, the paper may
change color or the printing may fade.

IM 253710-01E
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13.1 Installing the Paper Roll into the Built-in Printer (Option), Paper Feeding

Installing the Paper Roll

1.

Open the printer cover by pulling up on the handle on the left side of the printer
while pressing the lock release lever towards the arrow indicated by “OPEN.”

Handle—l Printer cover

Lock release lever

Move the release arm located near the right front to the “MAN FEED” position.
Hold the roll of paper so that the inside of the paper (not the glossy side) is
facing up. While pressing the movable holder on the left side of the roll storage
space to the left, set the core in the right holder. Then, release the movable
holder.

Insert the tip of the roll chart evenly in the space between the roller and the
black guide and turn the feed knob away from you until 10 cm of the roll chart is
showing at the top of the roller.

Release arm

MAN FEEDJ Turn the feed knob

Roll paper

T
Roller Guide

13-2
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13.1 Installing the Paper Roll into the Built-in Printer (Option), Paper Feeding

4.  Move the release arm to the “Free” position and straighten the roll chart. Then,
move the release arm to the “HOLD” position. If the release arm is not in the
“HOLD?” position, an error message will be displayed at the time of printing. In
this case, you will not be able to print.

5.  Move the printer cover from the back to the front and close the cover. Make
sure that the tip of the roll sheet is showing from the opening in the printer cover.
When closing the printer cover, press the cover firmly until it clicks.

Note

After the paper roll is installed, follow the steps on the next page to check that the paper is
feeding properly. If it is not feeding evenly, continue to feed the paper for another 30 cm.
The paper will straighten out.

IM 253710-01E
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13.1 Installing the Paper Roll into the Built-in Printer (Option), Paper Feeding

Paper Feeding

CONFIGURATION

= TRIG'D.

inpuT [iessure [rriceeR
J | L

ﬁ MATH cu»?so»? Zoom
@ = REMOTE

— = [SHIFT]
@ copy [ nuce | car

MENU
ﬁ FLEMENTS

[=FILTER| [=FILTER| [=FILTER| [=FILTER]|
D l =START/STOP

1 2 3 4 ABORT

[: IS | S | |

CH1||CH3|CH5 |CHT |VOLTAGE

cH2| cHa|cH6 | cH8 |current N
« The ] mark indicates the keys that are used for the operation.
* To exit the menu during operation, press the ESC key.

Procedure

Press the SHIFT+COPY(MENU) to display the Copy setting menu.

Press the [Copy to] soft key to display the output medium selection menu.
Press the [Printer] soft key.

Press the [Paper Feed] soft key. The paper is fed while the [Paper Feed] soft
key is being pressed.

PO bdPE

[—Copy
[« Copy to

Copy to

Printer
Printer

Centro

Connent Connent

Paper Feed Paper Feed

Abort Abort

Ik

00000000
Ik I
00000000

|
l
|
I

Explanation

You can feed the chart when checking to see whether the roll of paper is properly
installed or when you want to skip over a dirty section.

Note

You cannot feed the paper while the data acquisition is in progress (START/STOP indicator is
ON).
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13.2 Printing to the Built-in Printer (Option)

Procedure

CONFIGURATION

R o i s
o [ oon]

-
D ) = REMOTE
@ FILE M/SC HeLP [LocaL

M = [SHIFT]
:] copy [ wut | ca

MENU I
g ELEMENT:

[=FILTER|[=FILTER||=FILTER||=FILTER|
@ =START/STOP

1 20 5| 4
ABORT

D - | -

CH1|CH3|CH5 | CHT |VOLTAGE

CcH2| cHA|cHG | CcH8 |current N

« The ] mark indicates the keys that are used for the operation.
« To exit the menu during operation, press the ESC key.

1.  Pressthe SHIFT+COPY(MENU) to display the Copy setting menu.

2. Press the [Copy to] soft key to display the output medium selection menu.

3.  Press the [Printer] soft key.

Outputting screen image data
¢ Setting comment
4.  Press the [Comment] soft key. A keyboard appears.
5.  Use the keyboard to enter a comment.
For keyboard operation, see section 4.1, “Entering Values and Strings.”

[____Copy

Copy_to,
" Copy to

I Printer |

centro

[___Copy
(] Copy to

Printer Printer

File

Connent Comment Connent

| Paper Feed |
| Abort |

Paper Feed Paper Feed

Abort Abort

LUobbudd

ereq abew| usaids Bumndino E

JUubbudd

10000000

LE
[

|
|
|
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13.2 Printing to the Built-in Printer (Option)

e Printing

6. Display the screen that you wish to print.

7. Pressthe START/STOP key to stop the data acquisition.
Check that the START/STOP indicator is OFF.

8.  Press the COPY key to print the screen image.

e Canceling the printing operation
9.  Press the [Abort] soft key in the Copy setting menu.

—Copy,
" Copy to

Printer

"
Comment

Paper Feed

Abort

00000000

[

)

Outputting numerical data lists (applicable to products (PZ4000) with firmware
version 2.01 or later)
¢ Outputting the list
4.  Press the START/STOP key to stop the data acquisition.
Check that the indicator above the START/STOP key is turned OFF.
5.  Press the [Print Data List Exec] soft key to output the numerical data list.

—Copy,
" Copy to

Printer

Print Data
List Exec

Comment.

Paper Feed

Abort

(0000000

[

)

¢ Canceling the output operation
6.  Press the [Abort] soft key in the Copy setting menu.
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13.2 Printing to the Built-in Printer (Option)

Explanation

Outputting screen image data
Setting comment
The comments appear at the bottom of the screen. The comments are also output as
screen image data.

Number and types of characters that can be used

Item Number of characters Characters that can be used

Comment 0 to 25 characters All characters (including spaces)

Outputting numerical data list
Outputs the numerical data according to the specified number of displayed digits (see
section 8.1). This is applicable to products (PZ4000) with firmware version 2.01 or
later.

Note

Data list of normal measurement

¢ OQutput when the measurement mode is hormal.

« Elements are listed horizontally and measurement functions are listed vertically.

* When the number of displayed digits is 6, the elements are printed using two
columns. Accordingly, the measurement function list is also printed using two
columns.

Data list of harmonic measurement

¢ Output when the measurement mode is harmonic.

« Elements and measurement functions of the [Dual List] specified in section 8.5
are listed horizontally and the harmonic order is listed vertically.

* The range of harmonic order is the range specified by [Min Order] and [Max
Order] in section 10.7.

Header

Outputs the observation time (------ is printed during the harmonic measurement

mode), sampling rate, date, time, and the measurement range of each element.

You cannot print while the data acquisition is in progress (START/STOP indicator is ON).
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13.3 Printing to an External Centronics Printer

CONFIGURATION

[ L [

T ACQ

=REMOTE

FILE | MISC | HELP |LOCAL

= [SHIFT]

'
=
B
o

%

| [
B

copy [ wuLe || caL

MENU
ELEMENT:
R|

SINGLE || =,
] START/STOP
ABORT

|. CH5 ‘ VOLTAGE 7 Q
S S |

00000008

« The ] mark indicates the keys that are used for the operation.
* To exit the menu during operation, press the ESC key.

Procedure

1.  Pressthe SHIFT+COPY(MENU) to display the Copy setting menu.
2. Press the [Copy to] soft key to display the output medium selection menu.
3.  Press the [Centro] soft key.

Selecting output command type
4.  Press the [Format] soft key to display the output command selection menu.
5.  Press one of the keys from [ESC-P] to [PR201] to select the output command
type.
If you select [ESC-P], [ESC-P2], [BJ], or [PCL5], go to step 6.
If you select [LIPS3] or [PR201], go to step 7.

Format,

.

ESC-PZ

Copy to,

I Printer |

centro

[___Copy
" Copy to

L__Copy
" Copy to

Printer Centro

] Fornat
File
ESC-P

Color

DFF|  ON

PCLS

Comnent Conment Connent LIPS3

PRzO1

=]

Paper Feed Paper Feed

Abort Abort

Loobbod

LUUUOLO0

LUUUDBO0

10000000

LR
EE

=

|
L(
*
|

13-8 IM 253710-01E



13.3 Printing to an External Centronics Printer

Select whether or not to print in color (ON/OFF)
(This step applies if you selected [ESC-P], [ESC-PZ2], [BJ], or [PCL5] in step 5.)
6.  Press the [Color] soft key to select [ON] or [OFF].

Setting comment
7.  Press the [Comment] soft key. A keyboard appears.
8.  Use the keyboard to enter a comment.
For keyboard operation, see section 4.1, “Entering Values and Strings.”

Cop!

0py,
" Copy to

Centro

H Fornat

ESC-P

Color

DFF|  ON

Comnent

0000000

=

Printing
9. Display the screen that you wish to print.
10. Pressthe START/STOP key to stop the data acquisition.
Check that the START/STOP indicator is OFF.
11. Pressthe COPY key to print the screen image.

L

Canceling the printing operation
12. Press the [Abort] soft key in the Copy setting menu.

[Copy,
" Copy to

centro

il Fornat

ESC-P

Color

@ ON

Conment

uubbogl

=

|
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13.3 Printing to an External Centronics Printer

Explanation

>

)

14
15
16

23
24
25

0O0O0O00000O0O0O0O0O0
0000000000 O0O0

\

\ @ |

S ——

(Back side)

You can send the screen image data to an external printer via the Centronics interface.
. _______________________________________________________________________________________________________|

CAUTION

Use a 25-pin D-Sub cable for connecting the external printer and this
instrument. If the cable is not connected properly, damage to this instrument

and to other connected devices may result.

Centronics interface specifications

Pin No.  Signal Pin No.  Signal

1 STROBE 10 ACK (acknowledge)

2 DATAO (Print data bit 0) 11 BUSY

3 DATAZ1 (Print data bit 1) 12 PE (Paper end)

4 DATAZ2 (Print data bit 2) 13 SLCT (select)

5 DATA3 (Print data bit 3) 14 AFDXT (auto feed transfer)
6 DATA4 (Print data bit 4) 15 Error (Printer error)

7 DATAS (Print data bit 5) 16 INIT (initializing of printer)
8 DATAG (Print data bit 6) 17 SLCTIN (select in)

9 DATAY (Print data bit 7) 18to 25 GND

Selecting the output command type

Select the output command type for the external printer from the following list of
choices.

ESC-P

ESC-P2 (for printers that support ESC/P raster commands)

BJ
PCL5
LIPS3
PR201 (PC-PR201)

Turning ON/OFF the color output
When the output command type is [ESC-P], [ESC-P2], [BJ], or [PCL5], select whether
or not to print in color.

OFF

Prints the waveforms in black and white.

ON

Prints the waveforms in color (256 colors).

Setting comment
See the explanation given in “Setting Comment” in section 13.2.

Note

You cannot print while the data acquisition is in progress (START/STOP indicator is ON).
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13.4 Saving Screen Images to Floppy Disk and SCSI
Device

ACQ

= REMOTE
| HELP |LoCAL I
e —
copy [{nue | cac

h—
ELEMENTS.

[=FILTER| (=FILTER] [=FILTER|[=FILTER|
I “START/STOP
2 3 4

CONFIGURATION T—
) - —TRIG D
5 SETUP INPUT MEASURETRIGGER

\\

[N

ABORT

-

CH1|CH3|CH5 | CHT |VOLTAGE

cH2| cH4|cH6 | cH8 |current N

« The ] mark indicates the keys that are used for the operation.
« To exit the menu during operation, press the ESC key.

0000000

Procedure

1.  Press the SHIFT+COPY(MENU) to display the Copy setting menu.
2. Press the [Copy to] soft key to display the output medium selection menu.
3.  Press the [File] soft key.

v | I | ) o || S
] Copy to [ Copy to
Printer
Printer File
[
D o D e D
d Format
File
TIFF
©3 Color
D B " C]
Comment D Comment D File Name D
| e | D o B D
| - I D - D | - | D

|
|
|

Selecting the destination medium and directory
4.  Press the [File List] soft key to display the File List dialog box.
5.  The procedures are the same as “Selecting the source medium” and “Selecting
the source directory” in section 12.5.
6. Press the ESC key to close the File List dialog box.

File List,
Path = FI9,
Path = FD9,
File Nane, Size Date, Attribute
Y
[Fpo 1
TA_600 .TIF 36574 1999-03-02 16:31 RA
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13.4 Saving Screen Images to Floppy Disk and SCSI Device

Selecting the data format
7.  Press the [Format] soft key to display the data format selection menu.
8.  Press one of the keys from [TIFF] to [Post Script] to select the data format.
If you select [TIFF] or [BMP], go to step 9.
If you select [Post Script], go to step 11.

Selecting color output
(This step applies if [TIFF] or [BMP] was selected in step 8.)
9.  Turn the jog shuttle to select from [Color] to [OFF].
If you select [Color] or [Reverse], go to step 10.
If you select [OFF], go to step 11.

Select whether or not to compress the data (ON/OFF)
(This step applies if [Color] was selected in step 9.)
10. Press the [Compression] soft key to select [ON] or [OFF].

Copy,

D) Copy,
[ Copy to

Copy to

Copy,

D)
[ Copy to

File File File

File List File List File List

Fornat,

[

BHP

[ Format { Format
TIFF

E) Color
OFF

TIFF

£ Color

Color

Compression
OFF, N

File Name Post Script File Name

10000000

LUUbbuUl
Luobbodd

= =

Setting the file name and comment
11. The procedures are the same as “Setting the file name and comment” in section
12.5.

=

|
|
|

Printing
12. Display the screen that you wish to save.
13. Press the START/STOP key to stop the data acquisition.
Check that the START/STOP indicator is OFF.
14. Press the COPY key to save the screen image.

Canceling the save operation
15. Press the [Abort] soft key in the Copy setting menu.

[—Copy
[ Copy to

File

File List

" Format
TIFF

@  Color
Color
Compression
OFF, N|

File Name

uubbudd

=

|
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13.4 Saving Screen Images to Floppy Disk and SCSI Device

Explanation

The screen image can be saved to a floppy disk or to a SCSI device.

Selecting the destination medium and directory.
See the explanation given in “Selecting the medium and directory” in section 12.5.

Selecting the data format, file extension, and data size
Select the data format from the following list of choices. The file extension is
automatically attached to the file name.

Data Type Extension Data Size (Bytes)

TIFF TIF Approx. 350 K (Color, data compression OFF)

BMP .BMP Approx. 50 K (Color, data compression ON)

PostScript .PS Approx. 80 K

* These are reference values. For PostScript, there are no color and data compression
selections.

Selecting color output
When the data format is [TIFF] or [BMP], select from the following list of choices
e Color
Saves the screen image data in color (256 colors).
* Reverse
Saves the screen image in color with the background and text set to white and
black, respectively.
e OFF
Saves the screen image data in black and white.

Turning ON/OFF the data compression
When the data format is [TIFF] or [BMP], select from the following list of choices.
* OFF
Saves without compressing the data.
« ON
Saves by compressing the data using LZW and RLE for TIFF and BMP formats,
respectively.

File name and comment
See the explanation given in “File name and comment” in section 12.5.

Auto naming function
See the explanation given in “Auto naming function” in section 12.5.

Note

You cannot save while the data acquisition is in progress (START/STOP indicator is ON).

IM 253710-01E
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Chapter 14 External Trigger Output and Other Operations

14.1 External Trigger Output

A CAUTION

Do not apply an external voltage to the external trigger output connector. It may
damage the instrument.

Trigger output terminal
A CMOS level signal is output when a trigger occurs. The level is normally high, but
goes low when a trigger occurs.

EXT TRIG OUT

Specifications

Item Specification

Connector type BNC connector

Output level CMOS

Output logic LI (negative logic)

Output delay time  within (1 ps+1 sampling period)
Output hold time 200 ns or more at low level

Output Circuit Diagram/Timing Chart

z MA—O

Trigger output signal

Trigger activated (time at the trigger position)

'

! Outpl‘Jt delay time

Internal trigger

l«—>
Trigger output signal | |

I s——

Output hold time

Note

For the handling of the external trigger input, see section 7.2, “Selecting the Trigger Source.”
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14.2 Selecting the Message Language/Setting the
Brightness of the Screen

Procedure

Hisc,

Infornation

e
GPIB/RS232

N

8CSI 1D

Date Time

Conf ig

Selftest

Next
172

|

LUOULLO0

ACQ

CONFIGURATION
i} = TRIG D RESET ISELECS
SETUP INPUT |MEASURE |TRIGGER

SPLAY| MATH |CURSOR | ZOOM

=4
=
=1
=
fil
=
2
m

= N—
WENU ] " @

SINGLE |[ =
l START/STOP
ABORT

(OBSERVATION TIME

0000000k

[cni]cr3]cnson 7N\
A ()

[cH2]cra]cne]cns S

SN | S| S ) S—

« The ] mark indicates the keys that are used for the operation.
* To exit the menu during operation, press the ESC key.

1. Pressthe MISC key to display the Misc menu.
2. Press the [Config] soft key to display the configuration menu.

Selecting the message language
3.  Press the [Message] soft key to display the message language selection menu.
4.  Press [ENG] or [JPN] to select the language.

Setting the brightness of the screen
3. Turn the jog shuttle to select the [LCD Brightness] value from [-1] to [3].

‘_Canfiy [] D [Fessage__11] [ ] <_Cﬁ"“!l 1 E
essage essage
[ = =15
@ o [@ o
Brightness D ENG D Brightness D
[ [
S SE— — |
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14.2 Selecting the Message Language/Setting the Brightness of the Screen

Explanation

Selecting the message language
An error message is displayed when an error occurs. Select the language to use to
display the message from the following choices. The error codes for the error
messages are the same. For details on the error messages, see section 16.2.
« ENG
Displays the messages in English.
« JPN
Displays the messages in Japanese.

Setting the brightness of the screen
Set the brightness of the screen between —1 and 3. The darkest setting is [-1] and
the brightest is [3].

IM 253710-01E
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14.3 Setting the Display Colors of the Screen

CONFIGURATION

_ _=TRIG'D gEsET 551507
SETUF’ INPUT |MEASURE|TRIGGER

ACQ

e o]

=REMOTE
FILE § MISC | HELP |LOCAL

0000000k

N—
- . _= [SHiET] —
WENU ] " < 2
ELEMENT:
SINGLE |[ =
[ START/STOP
ABORT
(©8SERVATION TiME)
7 N
A /)

« The ] mark indicates the keys that are used for the operation.
* To exit the menu during operation, press the ESC key.

Procedure

1.  Pressthe MISC key to display the Misc menu.
2. Press the [Next 1/2] soft key to display the [Next 2/2] menu.

Hisc, Hisc,

Information Graph Color

GPIB/RSZ32 Text Color

SCSI 1D

M DatesTime

Conf ig

]
Selftest

Next

0uo0oooo

t
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14.3 Setting the Display Colors of the Screen

HisC,

Graph Color

T

Text Color

Next

JUobbudd

|

Setting the color of graphical items

.

3.
4.

.

© 0o N o g

Selecting default or user
Press the [Graph Color] soft key to display the graphics color setting menu.
Turn the jog shuttle to set the [Mode] to [Default] or [User].

Setting user colors
Press the [User Color] soft key to display the graphics color setting dialog box.
Turn the jog shuttle to select the item you wish to set.
Press the SELECT key. The color level setting box appears.
Turn the jog shuttle to select the color level from [0] to [7].
Press the SELECT key or the ESC key to close the setting box.

Graph Color
@  foae

Default

[_Graph Color_J[}
] Hode

Default

| User Color [ User Color

G B

Back ﬂRJ CH3

o101 e
Cursor CH5/Hathi
cHL CHE/Mathz
oHz a7
cHe

Grid

LUU0bUO
HEinEnnini

|
|
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14.3 Setting the Display Colors of the Screen

Setting the text color

« Selecting preset or user

Hisc,

Graph Color

Text Color

Explanation

Next

|

3.
4.
e Setting user colors
5.
6.
7.
8.
9.
— m o | —
D W User Color C]
] )
] ]
] )
) )
[ [ ]
N

[Text Color__]J

Press the [Text Color] soft key to display the text color setting menu.
Turn the jog shuttle to select the [Mode] from [Presetl] to [User].

Press the [User Color] soft key to display the text color setting dialog box.
Turn the jog shuttle to select the item you wish to set.

Press the SELECT key. The color level setting box appears.
Turn the jog shuttle to select the color level from [0] to [7].
Press the SELECT key or the ESC key to close the setting box.

Hode

Preset 1

j« User Color

R 6 B
Henu Fore ﬂJ [e]
Henu Back P [6]

Selected Key

select Box

Sub Menu

1000000

|
I

You can set the display color for different items on the screen. The color is set using

ratios (0 to 7) of red (R), green (G), and blue (B).

Setting the graphics color

Select either the default or user setting.

For the user setting, the display color can be set on the following items.

¢ Back

Sets the background color within the waveform display frame.

e Grid

Sets the color of the menu frame.

e Cursor

Sets the color of the marker and cursor.

e CH1ltoCHS8

Sets the colors of the waveform. The colors for Mathl and Math2 are set to the

same colors as CH5 and CHB6, respectively.

14-6
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14.3 Setting the Display Colors of the Screen

Setting the text color
Select the text color from presets 1 to 3 or the user setting.
For the user setting, the display color can be set on the following items.

Menu Fore

Sets the color of the menu, diglog box, window, and other text that is displayed on
the screen.

Menu Back

Sets the color of the waveform display frame and the background color for the text
on the screen.

Select Box

Sets the background color inside the selected menu frame or box.

Sub Menu

Sets the color of the selected dialog box and window.

Selected Key

Sets the color of the selected soft key.

IM 253710-01E
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14.4 Setting the Action-on-Trigger

ACQ

CONFIGURATION Y
i =TRGD
SETUP INPUT |MEASURE|TRIGGER

Z

[SHFT] —
WEND QT?
SINGLE|[ =,
[ 'START/STOP

Al
ABORT

(OBSERVATION TIME)

VOLTAGE 7 9

]

EnEnEH eH
| GNSS S S  S—

« The ] mark indicates the keys that are used for the operation.
* To exit the menu during operation, press the ESC key.

0000000k

Procedure

=

Press the MISC key to display the Misc menu.

2. Press the [Next 1/2] soft key to display the [Next 2/2] menu.

*  Action-on-trigger is applicable to products (PZ4000) with firmware version 2.01 or
later.)

Hisc, Hisc,

N
Information Graph Color

GPIB/RSZ32 Text Color

]
Action
on Trigger

SCSI 1D

M DatesTime

Conf ig

Selftest

Next
272

0uoo0oooo

|
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14.4 Setting the Action-on-Trigger

Turning ON/OFF the action used to save the numerical data, waveform data, and
setup parameters
3.  Press the [Save to File] soft key to select [ON] or [OFF].

Turning ON/OFF the action used to output (or save) the screen image data
4.  Press the [Hard Copy] soft key to select [ON] or [OFF].

Setting the number of times to perform the action
5. Turn the jog shuttle to set the action count.

ACtion, HisC,

Save to File

(]
Graph Color

O

Hard Copy

N

"
Text Color

{]
Action

Infinite on Trigger

0ooooooy

|

Executing/Stopping action-on-trigger
Press the START/STOP key to execute action-on-trigger. Action-on-trigger stops
when the START/STOP key is pressed again to stop the data acquisition or after
performing the action the specified number of times. When the SINGLE START key
is pressed, the action-on-trigger is carried out once.

IM 253710-01E
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14.4 Setting the Action-on-Trigger

Explanation

You can have a specified action to be carried out when a trigger occurs.

Saving the numerical data, waveform data, and setup parameters
You can select whether or not to save the data specified in chapter 12 (numerical
data, waveform data, or setup parameters) when a trigger occurs. The save
destination is the medium specified in chapter 12.

ON: Saves the data.
OFF: Does not save the data.

Outputting or saving screen image data
You can select whether or not to output (or save) the screen image data when a
trigger occurs. The output (save) destination is the destination specified in chapter
13.

ON: Outputs (or saves) the data.
ON: Does not output (or save) the data.

Action count

1 to 65536

Action-on-trigger terminates after performing the action the specified number of
times.

Infinite

The action is repeated until the data acquisition is stopped with the START/STOP
key.

The action count cannot be changed while action-on-trigger is in progress.

Executing/Stopping action-on-trigger

Executing action-on-trigger

Action-on-trigger is executed when waveform acquisition is started with the
START/STOP or SINGLE START key. When the SINGLE START key is pressed,
the action-on-trigger is carried out once.

Stopping action-on-trigger

Press the START/STOP key to stop the data acquisition.

Name of the file for saving data

Note

Files are automatically named with three digit numbers from 000 to 999. You can
specify a common name (up to five characters) that is placed before the three digit
number. The common name (up to five characters) is the file name that is
specified during the save operation of various data (see chapters 12 and 13).

If a file with the same name exists at the destination, an error message is displayed
and the file is not saved.

The number of files that can be saved varies depending on the data size of the file and the
free space at the save destination.

14-10
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Chapter 15 Motor Evaluation Function (Applicable to Motor Modules)

15.1 Inputting Signals of rotating speed and Torque

Signals from revolution sensors and torque meters can be input to channels 7 and 8 of
the PZ4000. For revolution sensors, the signal is the DC voltage (analog signal) or the
pulse count that are proportional to the rotating speed of the motor. For torque meters, it
is the DC voltage (analog signal) that is proportional to the torque of the motor. By using
the active power and frequency that are measured using the power measurement
module and the rotating speed and torque data input through the motor module, the
PZ4000 can compute parameters such as motor output, synchronous speed, slip, motor
efficiency, and total efficiency.

CAUTION

When the PZ4000 is ON, do not apply a voltage that exceeds the maximum
allowable input of 50 Vpk or 25 Vrms to the sensor input connector. When the
PZ4000 is OFF, turn off the power supplied to the sensor input connector.

Revolution Sensor Signal Input Channel (CH7)

Input the signal output from the revolution sensor (a DC voltage (analog signal) or a
pulse signal that is proportional to the rotating speed of the motor) according to the
following specifications.

DC voltage (analog input)

Item Specifications

Connector type BNC connector

Measurement range 50 Vpk, 20 Vpk, 10 Vpk, 5 Vpk, 2 Vpk, and 1 Vpk
Effective input range +100% of the measurement range

Input impedance Approx. 1 MQ and 17 pF

Maximum allowable input 50 Vpk or 25 Vrms, whichever is less

Continuous maximum common 600 Vrms (CAT II)
mode voltage

* For other specifications, see chapter 17.

Pulse input
Item Specifications
Connector type BNC connector
Frequency range 1 Hz to 200 kHz
Amplitude input range 5V
Effective amplitude 1V (Peak-to-Peak) or more
Input waveform 50% duty cycle square wave

Torque Meter Signal Input Channel (CH8)

Input the signal output from the torque meter (a DC voltage (analog signal) that is
proportional to the torque of the motor) according to the following specifications.

Item Specifications

Connector type BNC connector

Measurement range 50 Vpk, 20 Vpk, 10 Vpk, 5 Vpk, 2 Vpk, and 1 Vpk
Effective input range +100% of the measurement range

Input impedance Approx. 1 MQ and 17 pF

Maximum allowable input 50 Vpk or 25 Vrms, whichever is less

Continuous maximum common 600 Vrms (CAT II)
mode voltage

*  For other specifications, see chapter 17.
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15.1 Inputting Signals of rotating speed and Torque

Precautions when displaying the measurement functions of the motor module in the
harmonic measurement mode

For the meanings of the measurement function symbols used in the explanation below,
see section 15.2 and the following sections or appendix 2.

The numerical data of Speed, Torque, Sync, Slip, Pm, nmA, and nmB are Oth order
(DC) components. The default setting of the minimum order (Min Order) in the
harmonic measurement mode is 1. To display the numerical data of Speed, Torque,
Sync, Slip, Pm, nmA, and nmB, the minimum order must be set to 0.

The numerical data of Torque in the normal measurement mode are simple averaged
values. The numerical data of each harmonic component and the total of Torque in
the harmonic measurement mode are RMS values. The numerical data that
correspond to the same value as the normal measurement mode are displayed at
Trqg(dc).

The 0th (DC) component of Speed and Pm are displayed as total numerical data.
The numerical data of Sync and Slip are displayed only when the PLL source (PII
Source) and frequency synchronization source (Sync Speed Source) are set to the
same channel.

nmaA displays the ratio of Pm total with respect to PXA total; nmB displays the ratio of
Pm total with respect to PZB total.

15-2
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15.2 Setting the Input Range of Revolution Sensor
and Torque Meter Signals

CONFIGURATION
= TRIG'D.

e

Q

[orr e o]

m
)
o

=

S

DISPLAY|

1
=
&
<
=S
m

FILE

- = [GHFT]
COPY

[mEn
MENU

ELEMENTS

[=FILTER||=FILTER| [=FILTER||[=FILTER| ]
1 2 3 4 ABORT
= - = =
EREEEE B s
[cr2] cracHe] cHs feurrent N
C—JC _JC 3
« The ] mark indicates the keys that are used for the operation.
» To exit the menu during operation, press the ESC key.

0000000
4 [A

Procedure

Setting the Input Range Using the Full Screen Menu
1.  Pressthe INPUT key to display the Input setting menu.
2. Press the [Motor Module] soft key to display the motor module setting dialog
box.
On products (PZ4000) with firmware version before 2.01, only the [Power Module] soft
key appears and you cannot set the motor module. In addition, if the motor module is
not installed in the element number 4 slot, the [Motor Module] menu does not appear.

Selecting the input range of the revolution sensor signal
* When [Analog] is selected in the latter section “Selecting the revolution
sensor signal type”
Turn the jog shuttle to select [Range] under Speed(Ch7).
Press the SELECT key to display the input range selection box.
Turn the jog shuttle to select the range from [50Vpk] to [1Vpk] and [Auto].
Press the SELECT key to confirm the new input range.

ook w

* When [Pulse] is selected in the latter section “Selecting the revolution sensor
signal type”
The input range is fixed to [5Vpk].

THpit Selectable when the revolution Fixed to [5Vpk] when the revolution
pover Modute sensor signal type is [Analog]. sensor signal type is [Pulse].
¢ Each ) Tiotor Hodule,
‘Pnuer Module Speed(Ch?)  Torque(Ch8) Pnm Speed (Ch7) - Torgq
Cat1y Range [ 56Upk__J+Select: Range -
‘Hntnr‘ Module Sense Type [Jinatog] _Pui] sense Tupe [ fog_pulce [
Freq Range Zk-Z00KHZ] 20Upk

Line

Fitter 1oupk
Zero Cross

Firter supk
Scaling 1.0000 2Upk 1.0000 l
unit ST | —
Pulse N Auto

Pole Z.
Sunc Speed

source

LUUbbuU
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15.2 Setting the Input Range of Revolution Sensor and Torque Meter Signals

Selecting the input range of the torque meter signal
7.  Turn the jog shuttle to select [Range] under Torque(Ch8).
8.  Pressthe SELECT key to display the input range selection box.
9.  Turn the jog shuttle to select the range from [50Vpk] to [1Vpk] and [Auto].
10. Press the SELECT key to confirm the new input range.

Selecting the revolution sensor signal type
11. Turn the jog shuttle to select [Sense Type].
12. Press the SELECT key to select [Analog] or [Pulse].

Selecting the frequency input range of the revolution sensor signal
(The selection made here takes effect when [Pulse] is selected in the previous
section “Selecting the revolution sensor signal type”)
13. Turn the jog shuttle to select [Freq Range].
14. Press the SELECT key to display the frequency input range selection box.

15. Turn the jog shuttle to select the range from [2k-200kHz] to [1-40Hz] and [Auto].

16. Press the SELECT key to confirm the new frequency input range.

Motor Module, Motor Module,
Speed(Ch7)  Torque(Ch8) Pnm Speed(Ch7)  Torque(Ch8) Pn

Range 56Uk, S6Upk, [ +Select: Range SUpk, 50Upk,
Sense Type [fnafog] Puise ] Sense Type [Analoy_Puise J|
Freq Range 20Upk Freq Range [ Zk-ZOOKHZi@~Select
Line Line

Filter OFF. 1oupk Filter Zk—Z00KHZ]
Zero Cross Zero Cross

Filter 5Upk Filter 250 - BkHz
Scaling 20pk scaling T.0000]| 16 860 Hz 1.9000]
unit | we Uit 1-40 w2 [
Pulse N Auto Pulse N Auto
rote role z
Sync Speed Sync Speed

Source CHZ, Source
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15.2 Setting the Input Range of Revolution Sensor and Torque Meter Signals

Setting the Input Range of the Revolution Sensor Signal Using the Channel Setting
Menu
1. Pressthe CH7 key to display the channel setting menu.
On products (PZ4000) with firmware version before 2.01 or when the motor module is
not installed in the element number 4 slot, the revolution sensor input range setting
menu does not appear.

Selecting the revolution sensor signal type
2. Press the [Sense Type] key to select [Analog] or [Pulse].

Selecting the input range of the revolution sensor signal
* When [Analog] is selected in the previous section “Selecting the revolution
sensor signal type”

3.  Press the [Sensor Range] soft key to display the input range selection box.
4.  Turn the jog shuttle to select the range from [50VpkK] to [1VpKk] and [Auto].
5.  Press the SELECT key to confirm the new input range.

¢ When [Pulse] is selected in the previous section “Selecting the revolution
sensor signal type”
The input range is fixed to [5Vpk].

Selecting the frequency input range of the revolution sensor signal
(The menu appears when [Pulse] is selected in the previous section “Selecting
the revolution sensor signal type”)
6.  Press the [Freq Range] soft key to display the frequency input range selection
box.
7.  Turn the jog shuttle to select the range from [2k-200kHz] to [1-40Hz] and [Auto].
8.  Pressthe SELECT key to confirm the new frequency input range.

o

e || I ] e ||
Wave Display Wave Display Wave Display
o [ S o [
Sense Tupe P Select: [ Sense Tupe | @+Select: [ Sense Tupe |
Pulse B Enalug Pulse B pna log B
Sensor Range 20Upk [ Sensor Range | 250 - @kHz |[{ Sensor Range |
56Upk B 10Upk S0Upk B 16 800 Hz SUpk C]
SUpk 1 - 46 Hz | Freq Range |
C] 2upk C] Auto Zk-Z200kHZ C]
U Zoon 1upk [ U zoon | & U Zoom |
x D Auto x1 x1 D
[ Position | [ Position | [y Position |
9.0 D 0.0x D 0.06% G
M Label [ Label M Label
i (. ol [ il (.
— | — | —
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15.2 Setting the Input Range of Revolution Sensor and Torque Meter Signals

Setting the Input Range of the Torque Meter Signal Using the Channel Setting Menu
1. Pressthe CH8 key to display the channel setting menu.
On products (PZ4000) with firmware version before 2.01 or when the motor module is
not installed in the element number 4 slot, the torque meter input range setting menu
does not appear.

Selecting the input range of the torque meter signal
2. Press the [Sensor Range] soft key to display the input range selection box.
3. Turn the jog shuttle to select the range from [50Vpk] to [1Vpk] and [Auto].
4.  Press the SELECT key to confirm the new input range.

[__cm___1 E
Wave Display
o] [
[@+Setect:
]
20Upk H Sensor Range |
10Upk SUpk |:]
SUpk
)
1Upk [ v zoom |
Auto x1 D
[ Position |
0 Tabel
[ N

Explanation

Signals from revolution sensors and torque meters can be input to channels 7 and 8 of
the PZ4000 for making measurements. For revolution sensors, the signal is the DC
voltage (analog signal) or the pulse count that are proportional to the rotating speed of
the motor. For torque meters, it is the DC voltage (analog signal) that is proportional to
the torque of the motor.

Selecting the revolution sensor signal type
Select from the following list of choices:
* Analog
Select this when the revolution sensor signal type is a DC voltage (analog signal).
e Pulse
Select this when the revolution sensor signal type is a pulse signal.

Selecting the input range of the revolution sensor signal
Two types of range settings are available: fixed range and auto range.
« Fixed range
« When the revolution sensor signal type is [Analog]
Select from the following input ranges:
50Vpk, 20Vpk, 10Vpk, 5Vpk, 2Vpk, and 1Vpk.
* When the revolution sensor signal type is [Pulse]
Fixed to 5Vpk.

e Auto range
Select [Auto] for the input range setting to enable auto range. The range changes
automatically depending on the amplitude of the input signal. The switching
conditions and precautions are the same as the descriptions given in section 5.3,
“Setting the Measurement Range during Direct Input.” The different ranges used in
the auto mode are the same as those available for fixed range.
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15.2 Setting the Input Range of Revolution Sensor and Torque Meter Signals

Selecting the frequency input range of the revolution sensor signal
The selection made here takes effect when the revolution sensor signal type is set to
[Pulse]. Two types of range settings are available: fixed range and auto range.
« Fixed range
Select from the following frequency input ranges:
2k-200kHz, 250-8kHz, 16-800Hz, and 1-40Hz.

e Auto range
Select [Auto] for the frequency input range setting to enable auto range. The range
changes automatically depending on the frequency of the input signal. The
switching conditions and precautions are indicated below. The different ranges
used in the auto mode are the same as those available for fixed range.

Frequency Input Range Conditions for Stepping Up or Down the Range

2k-200kHz Stepping down
There is at least one data point that is less than or equal to 2
kHz within the observation time.
No change
All data points are greater than 2 kHz within the observation
time.

250-8kHz Stepping up
There is at least one data point that is greater than or equal
to 5 kHz within the observation time.
Stepping down
There is at least one data point that is less than or equal to
250 Hz within the observation time.
No change
» All data points are greater than 250 Hz and less than 5
kHz within the observation time.
or
e There is at least one data point that is less than or equal
to 250 Hz and another point that is greater than or equal
to 5 kHz within the observation time.

16-800Hz Stepping up
There is at least one data point that is greater than or equal
to 312.5 Hz within the observation time.
Stepping down
There is at least one data point that is less than or equal to
15.625 Hz within the observation time.
No change
» All data points are greater than 15.625 Hz and less than
312.5 Hz within the observation time.
or
» There is at least one data point that is less than or equal
to 15.625 Hz and another point that is greater than or
equal to 312.5 kHz within the observation time.

1-40Hz Stepping up
There is at least one data point that is greater than or equal
to 19.53125 Hz within the observation time.
No change
All data points are less than 19.53125 Hz within the
observation time.

Note
« When a frequency below the lower limit of each frequency input range (16 Hz of range [16-

800Hz], for example) is input, [-----] may be displayed. During cursor measurement, zero may
be displayed.

« When a signal with a frequency higher than the frequency input range is input, the frequency
cannot be measured correctly due to aliasing (see section 1.6). This may cause erroneous
operation to go undetected. Consequently, the measurement functions related to the
revolution sensor signal may not be determined correctly. Always input a signal within the
selected frequency input range.

IM 253710-01E
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15.2 Setting the Input Range of Revolution Sensor and Torque Meter Signals

Selecting the input range of the torque meter signal
Two types of range settings are available: fixed range and auto range.
« Fixed range
Select from the following input ranges:
50Vpk, 20Vpk, 10Vpk, 5Vpk, 2Vpk, and 1Vpk.

¢ Auto range
Select [Auto] for the input range setting to enable auto range. The range changes
automatically depending on the amplitude of the input signal. The switching
conditions and precautions are the same as the descriptions given in section 5.3,
“Setting the Measurement Range during Direct Input.” The different ranges used in
the auto mode are the same as those available for fixed range.
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15.3 Selecting the Input Filter

s

i

m)
o)
O

ACQ

CONFIGURATION
= TRIG'D RESET ISELEcy
SETUP[iNPUT NEASURET GGER.

_=REMOTE

= = [SHIFT]

o] ] <

MENU

FILE

= 2
7

ELENENT;

SINGLE | =,
] START/STOP
ABORT

« The 1 mark indicates the keys that are used for the operation.
* To exit the menu during operation, press the ESC key.

0oooooo
1 [

Procedure

1.  Pressthe INPUT key to display the Input setting menu.
2. Press the [Motor Module] soft key to display the motor module setting dialog
box.
On products (PZ4000) with firmware version before 2., only the [Power Module] soft
key appears and you cannot set the motor module. In addition, if the motor module is
not installed in the element number 4 slot, the [Motor Module] menu does not appear.

Selecting the line filter
3. Turn the jog shuttle to select [Line Filter].
4.  Press the SELECT key to display the line filter selection box.
5. Turn the jog shuttle to select the filter from [OFF] to [500HZ].
6.  Pressthe SELECT key to confirm the line filter. The same filter is set for CH7
and CH8.

Selecting the zero crossing filter
3. Turn the jog shuttle to select [Zero Cross Filter].
4.  Press the SELECT key to display the zero crossing filter selection box.
5. Turn the jog shuttle to select the filter from [OFF] to [500HZ].
6.  Pressthe SELECT key to confirm the zero crossing filter. The same filter is set
for CH7 and CHS8.

[_Tnput___] | I
K Motor Module, Hotor Hodule,
Pouer Module
¢ Each ) Speed(Ch?)  Torque(Ch8) Pm Speed (Ch?7) Torque(Chg8) Pn
] Range SUPK, SoUpK, Range SUPK, SOUpK,
Pouer Module
Catr) sense Type [AnaTog_PuTse sense Type [Paloy_PuTse ]
[ Freq Range [ 2k 200KHZ Freq Range [ Zk-ZOOKAZ,
Hotor Module Line Line
Fitter [ OFF__Jgvselect Fitter
Zero Cross Zero Cross
Filter o Fitter
D Scaling 1.0000, 100HZ 1.0000, Scaling 1.6606, 1.060060, l
Unit 500HzZ U Unit 100Hz 1] 1
D Pulse N 60, P — Pulse N 500HzZ
Pale Pole H
Sync Speed Sync Speed
Source Source

|
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15.3 Selecting the Input Filter

Explanation

The following two types of filters are available on the motor module.

Selecting the line filter
This filter is inserted into the circuit (CH7 and CH8) that measures the revolution
sensor and torque meter signals. It eliminates harmonic noise. The cutoff frequency
can be selected from the list of choices below. Selecting OFF disables the filter.
OFF, 100Hz, and 500Hz.

Selecting the zero crossing filter
This filter is inserted only into the frequency measurement circuit. Zero crossing
refers to the point at which the input signal crosses the center level of the amplitude.
This filter is used to accurately detect the zero cross point. This instrument detects
the zero crossing point with a hysteresis of approximately 3.5% of the specified input
range of the revolution sensor signal or torque meter signal (see section 15.2). The
cutoff frequency can be selected from the list of choices below. When the zero
crossing filter is OFF and the line filter (above) is ON, the cutoff frequency specified by
the line filter is used as a zero crossing filter.
OFF, 100Hz, and 500Hz.

Note
« The line filter and zero crossing filter functions of CH7 do not operate when the signal type of
the revolution sensor is set to [Pulse].
« The input filter can be used to remove the noise from the signal when the revolution sensor
signal or torque meter signal is used as a PLL source (see section 6.4) for harmonic
measurement.
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15.4 Setting the Scaling Factor, the Pulse Count,
and Unit Used to Measure the rotating speed

CONFIGURATION
= TRIG'D.

e

Q

[orr e o]

m
)
o

=
S

DISPLAY|

'
2

g
2|3
&

FILE

= = [SHIFT]

N— T
copy | nuLL
WENU } l < 2z
ELEMENTS
ER|[=FILTER|
SINGLE |[ =,
[Sucte] =smrssrop

ABORT

(OBSERVATION TIME)

| -CH 7 |voLTAGE . -

0000000

C
e ) e
IS | SN | S | S—

« The ] mark indicates the keys that are used for the operation.
* To exit the menu during operation, press the ESC key.

Procedure

1.  Pressthe INPUT key to display the Input setting menu.
2. Press the [Motor Module] soft key to display the motor module setting dialog
box.
On products (PZ4000) with firmware version before 2.01, only the [Power Module] soft
key appears and you cannot set the motor module. In addition, if the motor module is
not installed in the element number 4 slot, the [Motor Module] menu does not appear.

Setting the scaling factor used to transform the revolution sensor signal
3. Turn the jog shuttle to select [Scaling] under Speed(Ch7).
4.  Press the SELECT key to display the scaling factor setting box.
5. Turn the jog shuttle to set the scaling factor.
For the procedures related to entering values using the jog shuttle, see section 4.1,
“Entering Values and Strings.”
6. Pressthe SELECT key or the ESC key to close the setting box.

Input,

Hotor Hodule, ]

i
Pouer Module
( Each )

Speed (Ch?) Torque(Ch8) Pn
Range SOUDK SOUDK
Sense Type [Jiatog] Putse ]
Frey Range
Line
Filter

Zero Cross

Filter [_OFF__]
—
scaling I 1.0000
Unit PN, | N, W 1

Putse N
vote

Sync Speed

saurce

q
Pouer Module
CAll )

1
Hotor Module

LUUUDLOL

|
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15.4 Setting the Scaling Factor, the Pulse Count, and Unit Used to Measure the rotating speed

Setting the pulse count per rotation when the revolution sensor signal type is set

to [Pulse]
3. Turn the jog shuttle to select [Pulse N].
4.  Press the SELECT key to display the pulse count setting box.
5. Turn the jog shuttle to set the pulse count.

For the procedures related to entering values using the jog shuttle, see section 4.1,

“Entering Values and Strings.”
6. Pressthe SELECT key or the ESC key to close the setting box.

Hotor Hodule, ]

Speed (Ch?) Torque(Ch8) Pn
Range
Sense Type
Freq Range
Line

Filter OFF,
Zero Cross
Filter
scaling [ 1.60006] [ 1.0000] [ 1.0000]
omit o | —— | — —
>
Pulse N I 60
Pole 2,
Sync Speed
Source CHZ

Setting the unit of rotating speed
3. Turn the jog shuttle to select [Unit] under Speed(Ch7).
4.  Pressthe SELECT key. A keyboard appears.
5.  Use the keyboard to set the unit.

For keyboard operation, see section 4.1, “Entering Values and Strings.”

Hotor Hodule, |

Speed (Ch?) Torgue(Ch8) Pn

Range S0Upk, S0Upk

Sense Tyl

Freg Ran| TpH

Line
Filt

Zero Cro|| [L
Filt

Scaling

Unit

Pulse N

Pole
Sync Speed
Source CHZ,
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15.4 Setting the Scaling Factor, the Pulse Count, and Unit Used to Measure the rotating speed

Explanation

Setting the scaling factor
You can specify the scaling factor used to transform the revolution sensor signal.
Select the scaling factor in the range from 0.0001 to 99999.9999.
* When the revolution sensor signal type is [Analog]
By setting the number of rotations per volt of input voltage, the rotating speed is
derived from the following equation.

Speed (rotating speed)
= Scaling factor x Input voltage from the revolution sensor

« When the revolution sensor signal type is [Pulse]
The value is used as a scaling factor in the equation given in the next item “Setting
the pulse count.”

Setting the pulse count
Set the pulse count per rotation. Select the value in the range from 1 to 9999. This
takes effect when the revolution sensor signal type is set to [Pulse] in section 15.2.

Speed (rotating speed)

_ Number of input pulses from the revolution sensor*? . 2

= - x Scaling factor
Pulse count (pulse count per revolution)

*1 When the number of input pulses from the revolution sensor is measured in one minute
intervals, the unit of rotating speed is rpms.

*2 When the revolution sensor signal is a changed signal, you can set the scaling factor
(see previous item) to determine the rotating speed before the change.

Setting the unit of rotating speed
¢ Number of characters
Eight characters or less.
* Types of characters
Characters that are displayed on the keyboard or a space.

IM 253710-01E 15-13

(saInpon 1010 01 3|gealjddy) uonoun4 uonenjeAs J0J0N

=
H



15.5 Setting the Scaling Factor and Unit Used to
Measure the Torque

CONFIGURATION

= TRIG'D QESET SELgC}.
SETUP |/NPUT leASUPE [riGeER
ACQ —
oispLaY| maTH cu»?so»? Z00M / \

= REMOTE

—/
- = [SHFT] ——
[ S I =5
VENU ] < 2

ELEMENTS

SINGLE |[ =
l START/STOP
ABORT

(OBSERVATION TIME

7 N

0000000k

« The ] mark indicates the keys that are used for the operation.
* To exit the menu during operation, press the ESC key.

Procedure

1.  Pressthe INPUT key to display the Input setting menu.
2. Press the [Motor Module] soft key to display the motor module setting dialog
box.
On products (PZ4000) with firmware version before 2.01, only the [Power Module] soft
key appears and you cannot set the motor module. In addition, if the motor module is
not installed in the element number 4 slot, the [Motor Module] menu does not appear.

Setting the scaling factor used to transform the torque meter signal
3. Turn the jog shuttle to select [Scaling] under Torque(Ch8).
4.  Press the SELECT key to display the scaling factor setting box.
5. Turn the jog shuttle to set the scaling factor.
For the procedures related to entering values using the jog shuttle, see section 4.1,
“Entering Values and Strings.”
6. Pressthe SELECT key or the ESC key to close the setting box.

Input,

FMotor Module,

€
Pouer Hodule
C Each )

Speed(Ch?)  Torque(Ch8) Pn
Range
Sense Type
Freq Range
Line

[
Pouer Hodule
CAll )

[
Hotor Hodule

Filter OFF
Zero Cross

Fitter

g—
Scaling 1.0000, I 1.0000 11.6000
Unit Tpn. D ] 1
Butse N
Pote

sync Speed
Source CH2.

LUULo0L0

|
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15.5 Setting the Scaling Factor and Unit Used to Measure the Torque

Explanation

Note

Setting the unit of torque

3. Turn the jog shuttle to select [Unit] under Torque(Ch8).
4.  Pressthe SELECT key. A keyboard appears.
5.  Use the keyboard to set the unit.
For keyboard operation, see section 4.1, “Entering Values and Strings.”

Hotor Hodule, ]

Speed (Ch?) Torque(Ch8)  Pn

Range S0Upk S0Upk

Sense Tyl

Freg Ran|

Line
Filt

Zero Cro
Filt

Scaling

Unit

Pulse N

Pole
Sunc Speed

source

Setting the scaling factor

You can specify the scaling factor used to transform the torque meter signal to the
torque of the motor. Select the value in the range from 0.0001 to 99999.9999. By
setting the torque per volt of input voltage, the torque is derived from the following
equation.

Torque = Scaling factor x Input voltage from the torque meter

Setting the unit of torque

¢ Number of characters
Eight characters or less.
« Types of characters
Characters that are displayed on the keyboard or a space.

« To set the unit of the motor output that is determined in section 15.7 to “Q,” set the unit of
torque to Nm.

« When the unit of torque is set to “Nm” (see section 15.5), the motor output is determined in
terms of “Q.” If the unit of torque is set to some other unit, the unit of motor output can be
converted to “Q” by multiplying the conversion value in the table below.

Unit of Torque  Conversion Value

Nm 1.0000
kgfm 9.80665
ftlb 1.35582
ozin 0.00706155
Ibin 0.112985
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15.6 Setting the Motor’'s Number of Poles Used to
Compute the Synchronous Speed and the Slip

CONFIGURATION
= TRIG'D.

SETUP'/NPUT leASUPE TRIGGER
ACQ
DISPLAY| MATH CURSOR ZOoM

= REMOTE

- = [SHIFT]

) f

\ :":::f//-‘
[corr e cac T30
WEND l < 2z

ELEMENTS

l “START/STOP
ABORT
- S|
[cn1] cr3]cns [cn7]vormee 7N\
[ cr2] cra]cn6 [ cn |current e
C JC __—JC __JC 17
« The ] mark indicates the keys that are used for the operation.
* To exit the menu during operation, press the ESC key.

0000000k

Procedure

1.  Pressthe INPUT key to display the Input setting menu.
2. Press the [Motor Module] soft key to display the motor module setting dialog
box.
On products (PZ4000) with firmware version before 2.01, only the [Power Module] soft
key appears and you cannot set the motor module. In addition, if the motor module is
not installed in the element number 4 slot, the [Motor Module] menu does not appear.

Setting the motor's number of poles
3. Turn the jog shuttle to select [Pole].
4.  Press the SELECT key to display the motor's number of poles selection box.
5. Turn the jog shuttle to set the number of poles.
For the procedures related to entering values using the jog shuttle, see section 4.1,
“Entering Values and Strings.”
6. Pressthe SELECT key or the ESC key to close the setting box.

Input,

Fiotor Module,

i
Pouer Module
( Each )

Speed(Ch?)  Torque(Ch8) Pn
range
sense e
Freq Range Zk-ZO0KHZ
Line

Fister

Zero Cross

Filter [ OFF___]
Scaling [ 1.0000] [ 1.0000] [ 1.0000]

O e s |

Pulse N
—
Pole I z I
Sync Speed
source [_Ciz__]

q
Pouer Module
ALl

1
Hotor Module

LUOUOLOL

|
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15.6 Setting the Motor's Number of Poles Used to Compute the Synchronous Speed and the Slip

Setting the frequency measurement source (input channel for the voltage or
current supplied by the motor)
3. Turn the jog shuttle to select [Sync Speed Source].
4.  Press the SELECT key to display the frequency measurement source setting
box.
5.  Turn the jog shuttle to select the channel from [CH1] to [CH8].
6. Pressthe SELECT key to confirm the new frequency measurement source.

Hotor Hodule, |

Speed(Ch?)  Torque(Ch8) Pn
range  [SoUpk__J@select
Sense Type [fnalog] Pui| CH1

Freq Range Zk-280KkHz|
Line

Filter OFF CH3
2ero Cross

Filter CHa
Scaling CUI | v |
Unit TP CHE " — |
Pulse N CH?

rate C—z_| o
Sync Speed
Source CHZ,

Explanation

Setting the motor’s number of poles
Select the value in the range from 1 to 99. This sets the number of poles for the
motor being measured.

Setting the frequency measurement source

Select from the following list of choices:

¢ CH1to CH6
Normally, set the input channel for the voltage or current supplied by the motor. If
a frequency other than that of the voltage and current supplied by the motor is
specified, the synchronous speed may not be determined correctly.

e CH7 or CH8
Normally, the rotating speed and torque signals are input to CH7 and CH8. You
can select the signal input to these channels as the frequency measurement
source, but the synchronous speed will not be determined correctly.

Equation for deriving the synchronous speed
The equation when the unit of synchronous speed (Sync) is rpms is indicated below.

120 x Frequency of the frequency measurement source (Hz)
Motor’s number of poles

Sync (rpm) =

Equation for deriving the slip
The equation when the unit of rotating speed or synchronous speed is rpms is
indicated below.

Synchronous speed (rpm) — Rotating speed” (rmp)

Slip (%) =
) Synchronous speed (rpm)

x 100

* Rotating speed derived in section 15.4.

Note

Please select a stable voltage or current (supplied by the motor) with small distortion or noise
for the frequency measurement source. Set the zero crossing filter (see section 5.6) as
necessary.
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15.7 Setting the Scaling Factor and Unit Used to
Compute the Motor Output

CONFIGURATION
= TRIG'D.

SETUP'/NPUT leASUPE TRIGGER
ACQ
DISPLAY| MATH CURSOR ZOoM

= REMOTE

- = [SHIFT]

) f

‘x\\ :";if/;x
[corr e cac T30
WEND l < 2

ELEMENTS

l “START/STOP
ABORT
- S|
[cn1] cr3]cns [cn7]vormee 7N\
[ cr2] cra]cn6 [ cn |current e
C JC __—JC __JC 17
« The ] mark indicates the keys that are used for the operation.
* To exit the menu during operation, press the ESC key.

0000000k

Procedure

1.  Pressthe INPUT key to display the Input setting menu.
2. Press the [Motor Module] soft key to display the motor module setting dialog
box.
On products (PZ4000) with firmware version before 2.01, only the [Power Module] soft
key appears and you cannot set the motor module. In addition, if the motor module is
not installed in the element number 4 slot, the [Motor Module] menu does not appear.

Setting the Scaling Factor Used to Compute the Motor Output
3. Turn the jog shuttle to select [Scaling] under Pm.
4.  Press the SELECT key to display the scaling factor setting box.
5. Turn the jog shuttle to set the scaling factor.
For the procedures related to entering values using the jog shuttle, see section 4.1,
“Entering Values and Strings.”
6. Pressthe SELECT key or the ESC key to close the setting box.

Input,

Motor Module,

i
Pouer Module
( Each )

Speed(Ch?)  Torque(Ch8) Pn
Range S6Upk. S6Upk,
Sense Type [ratog] Pulse ]
Freq Range [ 2k—Z0OKHz,
Line
Fitter
Zero Cross
Fitter
—
Scaling 1.0000, 1.0000| I 1.06000
Unit Tpn | Wn | ) |
Buise N
Pote

sync Speed
Source CH2.

q
Pouer Module
ALl

1
Hotor Module

LUOUOLOL

|
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15.7 Setting the Scaling Factor and Unit Used to Compute the Motor Output

Explanation

Setting the unit of motor output
3. Turn the jog shuttle to select [Unit] under Pm.
4.  Pressthe SELECT key. A keyboard appears.
5.  Use the keyboard to set the unit.

For keyboard operation, see section 4.1, “Entering Values and Strings.”

Motor Hodule,

Range

Speed (Ch?) Torque(Ch8)  Pn

SOUpK SOUpK

sense Tyl

Freq Ran|

Line
Filt

2ero Cro
Filt

Scaling

P ]

= INSERT

Unit
Pulse N
Pole

Sync Speed
Source

Setting the scaling factor
You can specify the scaling factor used to compute the motor output (mechanical
power) from the rotating speed and torque. Select the value in the range from 0.0001
t0 99999.9999. The equation is indicated below. When the scaling factor is “1” in the
following equation, the normal motor output is determined.

Motor output Pm(W)

= Scaling factor x Torque™ (N-m) x

2 x 11 x Rotating speed™? (rmp)
60

*1 Torque derived in section 15.5.
*2 Rotating speed derived in section 15.4.

Setting the unit of motor output
¢ Number of characters
Eight characters or less.
« Types of characters
Characters that are displayed on the keyboard or a space.

Note

« To set the unit of the motor output that is determined in section 15.7 to “Q,” set the unit of
torque to Nm.

« When the unit of torque is set to “Nm” (see section 15.5), the motor output is determined in
terms of “Q.” If the unit of torque is set to some other unit, the unit of motor output can be
converted to “Q” by multiplying the conversion value in the table below.

Unit of Torque  Conversion Value
Nm 1.0000

kgfm 9.80665

ftib 1.35582

ozin 0.00706155

Ibin 0.112985
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15.8 Computing the Motor Efficiency and Total
Efficiency

From the active power measured by the power measurement module and the motor
output determined in section 15.7, the PZ4000 can compute the motor efficiency (ratio of
the motor output versus the power consumption by the motor) and total efficiency (ratio
of the motor output versus the power consumption by the motor as well as the converter
through which power is fed to the motor). Computation examples are indicated below.

When the Motor Input Is a Three-Phase Four-Wire System (3P4W)
* Wire (see chapter 3) the motor input to elements 1, 2, and 3.
« Select [3P4W] for the wiring method (see sections 3.7 and 5.2).

Motor output” (W)
ZA(W)

x 100

Motor efficiency nmA(%) =

* Motor output derived in section 15.7.

SA=Pl1+P2+P3
- Motor Motor output
Power consumption

by the motor

When the Converter Input and Motor Input Are Both Single-Phase Two-Wire Systems
aP2w)

* Wire the converter input to element 1 and the motor input to element 2.
» Select [1P2W-1P2W] for the wiring method.

Motor output” (W)

Motor efficiency nmB(%) = x 100
>B(W)
" Motor output” (W
Total efficiency nmA(%) = put (W) x 100
ZA(W)
* Motor output derived in section 15.7.
SA=P1 B = P2
- Converter - Motor :I Motor output
Power consumption Power consumption
by the motor and by the motor

converter

When the Converter Input Is a Single-Phase Two-Wire System (1P2W) and the Motor
Input Is a Three-Phase Three-Wire System (3P3W)
* Wire the converter input to element 1 and the motor input to elements 2 and 3.
» Select [1P2W-3P3W] for the wiring method.

Motor output” (W) 8

Motor efficiency nmB(%) = 100
>B(W)
- Motor output” (W
Total efficiency nmA(%) = put (W) x 100
ZA(W)
* Motor output derived in section 15.7.
ZA=P1 2B =P2+P3 :I
- Converter - Motor Motor output
Power consumption Power consumption
by the motor and by the motor

converter
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15.8 Computing the Motor Efficiency and Total Efficiency

When the Converter Input Is a Single-Phase Two-Wire System (1P2W) and the Motor
Input Is a Three-Phase Three-Wire System (3P3W)
* Wire the motor input to elements 1 and 2 and the converter input to element 3.
e Select [3P3W-1P2W] for the wiring method.

Motor output” (W) N

Motor efficiency nmA(%) = 100
ZA(W)
- Motor output” (W
Total efficiency nmA(%) = put’ (W) x 100
2B(W)
* Motor output derived in section 15.7.
2B =P3 ZA=P1+P2
- Converter - Motor :I Motor output
Power consumption Power consumption
by the motor and by the motor
converter
Note

With this wiring method, delta computation function (see section 10.2) can be used to carry

out 3P3W>3V3A transformation or Delta>Star transformation.

* From the 3P3W>3V3A transformation, you can determine one set of line voltage and
common mode current that is not being measured.

* From the Delta>Star transformation, three common mode voltages can be determined
from three line voltages.

When the Converter Input Is a Three-Phase Three-Wire System (3P3W) and the Motor
Input Is a Single-Phase Two-Wire System (1P2W)
* Wire the converter input to elements 1 and 2 and the motor input to element 3.
e Select [3P3W-1P2W] for the wiring method.

Motor output” (W) N

Motor efficiency nmB(%) = 100
>B(W)
- Motor output” (W
Total efficiency nmA(%) = put’ (W) x 100
ZA(W)
* Motor output derived in section 15.7.
ZA=P1+P2 3B =P3 :I
- Converter - Motor Motor output
Power consumption Power consumption
by the motor and by the motor

converter
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Chapter 16 Troubleshooting, Maintenance, and Inspection

16.1 Troubleshooting

Troubleshooting

« For the appropriate corrective actions when a message appears on the screen, see

the following pages.

« If servicing is required or if the instrument does not operate properly after taking the

following corrective actions, contact your nearest YOKOGAWA dealer.

Problem and Corrective Action Sections
Nothing is displayed when the power is turned ON.
Securely connect the power cord to the power connector of the instrument and the power outlet. 3.6
Set supply voltage within the permitted range. 3.6
Check the display settings. 14.3
Check that the fuse is not blown. 15.5
The displayed data are not correct.
Check that the ambient temperature and humidity are within the specifications. 3.2
Check that noise is not affecting the measurement. 3.1,34
Check the wiring of the measurement cable. 3.4t03.10
Check the wiring method. 3.7 t0 3.10,
5.3
Check that the line filter is turned OFF. 5.7
Check the measurement/computation period settings. 10.1
Reboot the instrument. 3.11
Keys do not work.
Check the REMOTE indicator. If the REMOTE indicator is ON, press the LOCAL key to turn it OFF. —
Do a key test. If it is abnormal, the instrument needs servicing. 15.3
Triggering does not occur.
Check the trigger conditions. chap. 7
Check that the trigger source is being applied. 7.2
Cannot make harmonic measurements.
Check the PLL source settings. 6.4
Check that the PLL source input signal is within the specifications. 6.4,
chap. 17
Cannot print.
The printer head may be damaged or worn out. —
The instrument needs servicing.
Cannot recognize the medium.
Check that the cables are properly connected. 12.2
Check the format of the medium. If necessary, format the medium. 12.4
The medium may be damaged. —
Cannot save data to the selected medium.
Check the format of the medium. If necessary, format the medium. 12.4
Check that the write-protect is disabled. —
Check the free space on the medium. Remove unnecessary files as necessary or use a new medium. 12.4
Cannot set or control the instrument via the communication interface.
Check that the GP-IB address or the parameter settings of the serial interface satisfy the specifications. —
Check that the interface satisfies the electrical and mechanical specifications. -
* See the Communication Interface User's Manual, IM253710-11E.
IM 253710-01E 16-1

uonosadsu| pue ‘aaueusjurey ‘BunooysaignolL

=
H



16.2 Error Messages and Corrective Actions

Error Messages

There are cases in which error messages are displayed on the screen during operation.
This section describes the meanings of the messages and the appropriate corrective
actions. The messages can be displayed in English or Japanese (see section 15.2). If
the corrective action indicates servicing, contact your nearest YOKOGAWA dealer for

repairs.

In addition to the error messages listed in this section, there are also communication
related error messages. These messages are described in the Communication Interface
User’'s Manual (IM253710-11E).

Error in Execution

Codes Messages Actions Sections

601 Invalid file name or SCSI ID. Check file name or SCSI ID. 12.3,12.5

602 No media inserted or no SCSI device. Make sure that the storage medium is 12.1t012.3
inserted (if applicable), and check the SCSI
device connection and the SCSI ID.

603 No SCSI device or no media inserted. Check the SCSI device connection and the SCSI 12.1t012.3
ID, and make sure that the storage medium is
inserted (if applicable).

604 Media failure. Check the storage medium. —

605 File not found. Check the file name and the storage medium. —

606 Media is protected. Set the disk’s (medium’s) write protect switch to OFF. —

607 Media was removed while accessing. Check the storage medium. —

608, File already exists. — 12.5

609

610 Contains invalid characters. — 12.5

611, Media full. Delete unnecessary file(s) or use another disk. 12.4t0 12.7

612

613 File system failure. Check using another disk. If the same message —
still appears, maintenance service is required.

614 File is protected. — 12.8

615 Physical format error. Reformat the medium. If the same error occurs, the 12.4
instrument is probably unable to execute a
format on this medium.

616 File system failure. Check using another disk. If the same message —

to 620 still appears, maintenance service is required.

621 File is damaged. Check the file. —

622 File system failure. Check using another disk. If the same message —

to 641 still appears, maintenance service is required.

642 No media exists in SCSI device. Check that the storage medium is correctly inserted —
in the SCSI device.

643 Media failure. Check the medium. —

to 653

654 Media failure. Check the format type of the floppy disk. —

656 File system failure. Check using another disk. If the same message —

to 664 still appears, maintenance service is required.

665 Cannot load this file format. File was stored — —

on other models or other versions.

666 File is now being accessed. Execute after access is made. —

667 Cannot be executed while running. Press START/STOP key to stop acquisition. 4.3

668 Cannot find ‘.HDR'’ file. Check the file. 12.6

16-2
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16.2 Error Messages and Corrective Actions

Codes Messages Actions Sections
669 Cannot find “.INF’ file. Check the file. —
670 No ch is displayed. Turn ON the display of the appropriate channel. 9.1
671 Save data not found. Check for presence of data. 12.5t0 12.7
672 This model does not have the SCSI interface. — page ii
673 SCSiI controller failure. Maintenance service is required. —
674 Initializing file system. Please wait. —
675 Cannot load this file. — —
679 Printer error. Maintenance service is required. —
680 Move the release arm to the “HOLD” position. — 13.1
681 Paper empty. Load a roll chart. 13.1
682, Printer over heat. Power off immediately. —
683
684 No built-in printer on this model. Check the specifications to see whether or not the page ii
optional printer is provided.
685 Printer time out. Maintenance service is required. —
686 Centronics printer error. Turn the power of the printer from OFF to ON. —
687 Centronics printer off-line. — —
688 No paper. — —
689 Centronics interface in use. — —
690 Can't detect printer. Turn ON the printer. Check connectors. —
701, Cannot be executed while running. Press START/STOP key to stop acquisition. 4.3
702
703 There is no undo-data. Undo is not possible since data which was —
present before initialization and auto set-up is now
not available.
704 Can not be executed while running. Press START/STOP key to stop acquisition. 43
705 Can not operate while accessing medium. Wait until access has completed. —
706 Can not operate during hard copy. Wait until output has completed. —
707 Can not Start while data out. Wait until output is completed. —
708 Can not data out while running. Press START/STOP key to stop acquisition. 43
709 Unable to start. Accessing the medium. Wait until the access to the medium completes. —
710 File not found. Check the file. —
711 File operation not allowed during hard copy. Wait until the hard copy completes. —
712 Can not compress this hardcopy image. Turn off compression switch. 13.4
713 Not enough data points for taking the FFT. Make the observation time longer or widen the 11.1,11.3
computation region.
Error in Setting
Codes Messages Actions Sections
800 lllegal date-time. Set the correct date and time. 3.12
801 lllegal file name. The file name contains characters which are not 12.5
allowed or the file name is not a valid MS-DOS file
name. Enter another file name.
802 Cannot be set in the normal measurement mode. Set the measurement mode to harmonic. 5.1
803 Cannot be set in the harmonic measurement Set the measurement mode to normal. 5.1
mode.
804 Cannot change this parameter while running. Press the START/STOP key to stop acquisition. 4.3
805 Cannot change this parameter when averaging Turn OFF the averaging function. 10.5
is ON.
806 Cannot change this parameter when any of Turn OFF all user-defined functions. 10.3
the user-defined functions is ON.
807 Cannot change this parameter when either Turn OFF both MATH1 and MATH2. 11.2
MATH1 or MATH2 is ON.
IM 253710-01E 16-3
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16.2 Error Messages and Corrective Actions

Codes Messages Actions Sections
808 Cannot change this parameter during — —
numerical display.
809 Cannot change this parameter during — —
vector display.
810 Cannot change this parameter during — —
bar graph display.
814 Duplicated Name. Change the label string. 9.7
817 Cannot change. Please change X Trace in the X-Y menu. 9.11
819 Cannot change when Channel Display is OFF Set the channel display ON or make appropriate 9.1
or Math settings are invalid. Math settings.
823 Cannot change when started. — —
827 lllegal math expression. Input a correct computing equation. 10.3,11.2
834 Duplicate SCSI ID. Set different ID numbers. 12.3
840 lllegal input value. — —
Error in System Operation
Codes Messages Actions Sections
901 Failed to backup setup data. Will initialize. 3.11
902 System RAM failure. Maintenance service is required. —
903 System ROM failure. Maintenance service is required. —
904 System RAM failure. Maintenance service is required —
905 System failure. Install the input modules correctly. 3.3
906 Fan stopped. Power off immediately. Maintenance service is —
required.
907 Backup battery is flat. Maintenance service is required to replace the —
backup battery.
908 Internal temperature is too high. Power off immediately. Maintenance service is —
required.
909 lllegal SUM value. Maintenance service is required. —
910 RAM read/write error. Maintenance service is required. —
911 Memory bus error. Maintenance service is required. —
912 Fatal error in Communication-driver. Maintenance service is required. —
914 Time out occurs in Communications. — —
915 EEPROM SUM error. EEPROM may be damaged. Maintenance serviceis —
required.
917 No module installed. Install the module. 3.3

919 Module installation condition and
setup parameters do not match.

The instrument is initialized.

920 SUM error of NULL value.

The Null value is reset to 0.

Note

If the corrective action indicates maintenance service, try initializing the instrument. It may

recover from the error.
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16.3 Performing a Self-test

Procedure

CONFIGURATION
= TRIG'D.

[ I (s e

ACQ

m
%
O

MENU

ELEMENT;

0oooooo

C——JC __JC __—JC 7

« The ] mark indicates the keys that are used for the operation.

SINGLE | =,
] START/STOP
ABORT

(0BSERVATION TIME)

7 Q)

N 4

* To exit the menu during operation, press the ESC key.

PO bdPE

Press the MISC key to display the Misc menu.

Press the [Selftest] soft key to display the self-test menu.

Press the [Test Iltem] soft key to display the test item selection menu.
Press the [Memory] or [Key Board] soft key to select the test item.

If you selected [Memory], go to paragraph “Testing the memory” on the next

page.

If you selected [Key Board], go to paragraph “Testing the keys and the
keyboard” on the next page.

HisC,

Information

GPIB/RSZ32

3CSI 1D

4 DatesTime

conf ig

Selftest

Next

LOUUDOOL

|

[_Seiftest, ]
4 Test Item

Menory
{4 HMemory Test I

System

JUubbudd

| Test Exec |

|

Test Itenm,

]

key Board

| Test Exec |

L

10000000

IM 253710-01E
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16.3 Performing a Self-test

[_Seiftest, []
[ Test Item |[|

Memory
[( Hemory Test I

System

LUUUUBO

Test Exec

|
I

[_Selftest, ]

Testing the memory
5.  Press the [Memory Test] soft key to display the memory selection menu.
6.  Press one of the soft keys from [System] to [VRAM] to select the memory.
7.  Press the [Test Exec] soft key to execute the test.

Selftest___] Seiftest__]]

Test Tten Selftest, [{ Test Item
Memory <<<<<< Hemory Test >>>>>> Henory
[Tenory Test_11| |

Test Item: System Memory [ HMenory Test[]
Systen
Main Hemory: Pass Systen
Backup Memory:  Pass
ROM: Pass Sun = 1234H
ACQ RAM

Test Completed.

Register

Sub CPU

VRAH

| Test Exec |

Testing the keys and the keyboard
¢ Testing the keys
Press the [Test Exec] soft key.
Press the keys on the front panel to test them.
Press the arrow keys (< or >). The indicator lights one by one each time an
arrow key is pressed.
8.  Press the ESC key twice to exit from the key test.

uubbodl

Luobboul

I Test Exec |

|
|

N o’

e Testing the keyboard
9.  Press the [Soft Key] soft key. A keyboard is displayed.
10. Operate the keyboard. Check that the characters entered on the keyboard are
correctly displayed in the entry box of the keyboard.
For keyboard operation, see section 4.1, “Entering Values and Strings.”

Seiftest__]]

[(  Test Item Selftest Seiftest, [« Test Item
Key Board <¢<<< KeyBoard Test »>>>> <<<<< KeyBoard Test >>>>> Key Board
Key Code: INPUT
Exit --> Push ESC Key tuwice. I I
LED Test —> Push < or > Key. = INSERT

LUUULLOL

| Test Exec

Luubobogd

| Test Exec |

|

|
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16.3 Performing a Self-test

Explanation

Testing the memory
Tests whether or not the internal ROM or RAM is operating correctly. If [Pass] is
displayed, it is operating correctly. If [Failed] is displayed, contact your nearest
YOKOGAWA dealer.

Testing the keys and the keyboard

Tests whether or not the front panel keys are operating properly. If the name of the
key being pressed appears on the screen, it is operating correctly.

If the indicator turns ON/OFF when the arrow keys (< or >) are pressed, the keys
are operating correctly.

To exit from the key test, press the ESC key twice.

If the keys are not operating correctly, contact your nearest YOKOGAWA dealer.

IM 253710-01E
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16.4 Checking the System Conditions

ACQ

CONFIGURATION v
. = TRIG'D
SETUP INPUT |MEASURE|TRIGGER

]

= [SHIFT]

N—

copy | nuLL
WENU ] "
ELEMENT:
SINGLE|[ =,
[ 'START/STOP

ABORT

« The ] mark indicates the keys that are used for the operation.
* To exit the menu during operation, press the ESC key.

0000000k

Procedure

1.  Pressthe MISC key to display the Misc menu.
2. Press the[Information] soft key to display the information window.

Hisc, | I
Information,
Information
Hodel: PZ4000
version: 1.00
[
sexsse Module Configuration seeee GPIB-RS232
Hodel Calibration Date Status
Elementl: 253752(20A Shunt) 99,0225 11:52:00 0K
ElementZ: 253752(20n Shunt) 99,02,25 11: 00 0K [
Element3: 253752(Z0A Shunt) 99,02,25 11: 00 0K SCs1 ID
Elementa: 253752(20A Shunt) 99,02-25 11: 0K
Options [ Date Tine
ACQH Memory: 4MWord/CH
Printer: Yes
SCSI: No
Conf ig
Link Date: 99.02-25 Thu 11:39
o D
Next
1.2
N

Explanation

Displaying the system conditions
You can check the model, ROM version, module configuration, and the existence of
options.
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16.5 Replacing the Power Fuse

A WARNING

* To prevent the possibility of fire, use only a fuse having the specified rating
(voltage, current, and type).

* Make sure to turn OFF the instrument and unplug the power cord before
replacing the fuse.

* Never short the fuse holder.

Specified Rating
The power fuse used on this instrument is specified as follows.
¢ Maximum rated voltage : 250 V
e Maximum rated current: 6.3 A
e Type:Time lag
e Standard : UL/VDE certified
¢ Part number : A1354EF

Replacement Procedures
Follow the procedures below to replace the power fuse.

1.  Turn OFF the power switch.

2. Unplug the power cord from the power outlet.

3.  Place the tip of a Philips screwdriver in the dented section of the fuse holder on
the power connector side and move the driver in the direction of the arrow to
remove the fuse holder.

4.  Take out the shortened fuse that is attached to the tip of the fuse holder.

5.  Attach a new fuse to the holder and then place the fuse holder back in its
original position.

Fuse holder

Note

The user cannot replace the fuse that is located inside the case. If you believe the fuse inside
the case is blown, contact your nearest YOKOGAWA dealer.
The ratings of the fuse that is used inside the case are shown below.

Location Max. Rated Voltage Max. Rated Current Type Standard
SCSl board 250V 800 mA Time lag VDE/SEMKO certified

IM 253710-01E 16-9
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16.6 Recommended Replacement Parts

The three-year warranty applies only to the main unit of the instrument (starting from the
day of delivery) and does not cover any other items nor expendable items (items which
wear out). The replacement period for expendable items varies depending on the
conditions of use. Refer to the table below as a general guideline. Contact your nearest
YOKOGAWA dealer for replacement parts.

Part Name Recommended Replacement Period

Built-in printer Under normal usage, 120 rolls of paper (part No. : B9850NX)
Cooling fan 10000 hours

LCD backlight 3 years

Backup battery (Lithium battery) 3 years

16-10
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Chapter 17 Specifications

17.1 Input

Item Specification
Input type Plug-in input
Number of slots 4

Maximum record length

100 k word/CH
1 M word/CH (option)
4 M word/CH (option)

17.2 Display

Item

Specification

Display

6.4" color TFT LCD monitor

Display resolution of entire
screen*

640 (H) x 480 (V) dots

Display resolution
waveform display*

501 (H) x 432 (V) dots

Display update rate

Depends on the observation time and record length.

Approx. 2 s when the observation time is 100 ms, record length is 100 k-word, number of channels
is eight, numerical computation is ON, and waveform computation is OFF in normal measurement
mode.

Approx. 2 s when the observation time is 100 ms, record length is 100 k-word, number of channels
is eight, numerical computation is ON, and waveform computation is OFF in harmonic measurement
mode.

* In some cases, up to 0.02% of the total number of pixels of the LCD can be defective.

17.3 Time Axis

Item

Specification

Observation time

Normal measurement mode
10 ps to 1 ks (1, 2, 4 and their ten-fold multiples)
Harmonic measurement mode
Approx. 0.5 to 1.6 s when the record length is 100 k-word.
Approx. 4.9 to 16.3 s when the record length is 1 M-word.
Approx. 19.5 to 65.1 s when the record length is 4 M-word.

Time axis accuracy*

+0.005%

External clock input
(EXT CLK IN)

connector type : BNC connector

Frequency range : 1 kHz to 250 kHz

Input level : CMOS

Minimum pulse width : 1 ps for both High and Low.

* Measured value under standard operating conditions (see section 17.13).

IM 253710-01E
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17.4 Measurement Function (Measurement ltem)

Measurement function in the normal measurement mode

Measurement functions that are determined for each element (power measurement
module).

(For details related to the determination of and the equations of measurement
functions, see “Appendix 2.”)

Item

Symbol and Meaning

Voltage (V)

Urms : true rms value, Umn : rectified mean value calibrated to the rms value, Udc : simple average,
Uac : AC component

Current (A)

Irms : true rms value, Imn : rectified mean value calibrated to the rms value, Idc : simple average,
lac : AC component

Active power (W) P
Apparent power (VA) S
Reactive power(var) Q
Power factor A
Phase difference (°) [0)

Frequency (Hz)

fU : voltage frequency, fl : current frequency

Voltage max. and min. (V)

U+pk : Voltage maximum, U-pk : Voltage minimum

Current max. and min. (A)

I+pk : Current maximum, I-pk : Current minimum

Crest factor

CfU : Voltage crest factor, Cfl : Current crest factor

Form factor

FfU : Voltage form factor, Ffl : Current form factor

Impedance (Q) of the load
circuit

z

Resistance and reactance
(Q) of the load circuit

Rs : Resistance of the load circuit that has a resistor R, inductor L, and capacitor C connected in series
Xs : Reactance of the load circuit that has a resistor R, inductor L, and capacitor C connected in series
Rp : Resistance of the load circuit that has a R, L, and C connected in parallel
Xp : Reactance of the load circuit that has a R, L, and C connected in parallel

Corrected Power (W)

Pc

(Applicable standard IEC76-1(1976), IEEE C57.12.90-1993, IEC76-1(1993))

Measurement functions ( Zfunctions) that are determined for each selected wiring
method (A, B)

(For details related to the determination of and the equations of >functions, see
“Appendix 2.”)

Item Symbol and Meaning

Voltage (V) UrmszZ : true rms value, UmnZX : rectified mean value calibrated to the rms value, UdcX : simple

average, UacZ : AC component

Current (A)

IrmsZ : true rms value, ImnZX : rectified mean value calibrated to the rms value, IdcX : simple
average, lacz : AC component

Active power (W) Px
Apparent power (VA) S
Reactive power (var) Qz
Power factor AZ
Phase difference(®) (DX
Impedance (Q) of the load ZX%

circuit

Resistance and reactance
(Q) of the load circuit

RsZ : Resistance of the load circuit that has a resistor R, inductor L, and capacitor C connected in series
XsZ : Reactance of the load circuit that has a resistor R, inductor L, and capacitor C connected in series
RpZ : Resistance of the load circuit that has a R, L, and C connected in parallel
XpZ : Reactance of the load circuit that has a R, L, and C connected in parallel

Corrected Power (W)

Pcx

(Applicable standard IEC76-1(1976), IEEE C57.12.90-1993, IEC76-1(1993))

Efficiency 1 n : Efficiency of wiring B with respect to wiring A
Efficiency 2 1/n : Efficiency of wiring A with respect to wiring B
17-2 IM 253710-01E



17.4 Measurement Function (Measurement Item)

Measurement function of the motor module

(For details related to the determination and equations of measurement functions,
see “Chapter 15.”)

Motor modules can be used on only products (PZ4000) with firmware version 2.01 or
later.

Item

Symbol and Meaning

Rotating speed

Speed: Motor’s rotating speed

Torque Torque: Motor’s torque
Synchronous speed Sync
Slip Slip

Motor output

Pm: Motor’s mechanical output (mechanical power)

Motor efficiency”

nmA or nmB: Ratio of the motor output versus the power consumption of the motor

Total efficiency”

nmA or nmB: Ratio of the motor output versus the power consumed by the motor as well as the
converter through which power is fed to the motor

*  The symbols nmA and nmB are assigned to either the motor efficiency or total efficiency depending on the circuit wiring to
elements 1, 2, and 3, and the selected wiring method (A-B). For details, see section 15.8.

IM 253710-01E
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17.4 Measurement Function (Measurement Iltem)

Measurement function in the harmonic measurement mode
Measurement functions that are determined for each element (power measurement
module).
(For details related to the determination of and the equations of measurement
functions, see “Appendix 2.”)

Item Symbol and Meaning

Voltage (V) U(k) : rms value of the harmonic voltage of order k'™, U : Total rms value of the voltage signal

Current (A) I(k) : rms value of the harmonic current of order k, | : Total rms value of the current signal

Active power (W) P(K) : Active power of the harmonic signal of order k, Total active power

Apparent power (VA) S(k) : Apparent power of the harmonic signal of order k, S : Total apparent power

Reactive power (var) Q(K) : Reactive power of the harmonic signal of order k, Q : Total reactive power

Power factor A(K) : Power factor of the harmonic signal of order k, A : Total power factor

Phase difference (°) @Kk) : Phase difference between the harmonic voltage and current of order k, @ : Total phase
difference

@Kk) : Phase difference of each harmonic voltage U(k) with respect to the fundamental signal U(1)
@l(k) : Phase difference of each harmonic current I(k) with respect to the fundamental signal 1(1)

Impedance (Q) of the load Z(k) : Impedance of the load circuit observed by the kth order harmonic signal.
circuit

Resistance and reactance Rs(k) : Resistance observed by the kth order harmonic signal of the load circuit that has a resistor
(Q) of the load circuit R, inductor L, and capacitor C connected in series
Xs(k) : Reactance observed by the kth order harmonic signal of the load circuit that has a resistor R,
inductor L, and capacitor C connected in series
Rp(k) : Resistance observed by the kth order harmonic signal of the load circuit that has a resistor
R, inductor L, and capacitor C connected in parallel
Xp(Kk) : Reactance observed by the kth order harmonic signal of the load circuit that has a resistor R,
inductor L, and capacitor C connected in parallel

Harmonic distortion factor Uhdf(k) : The ratio of the harmonic voltage U(k) to U(1) or U expressed as a percentage.

[%] Ihdf(k) : The ratio of the harmonic current I(k) to I(1) or | expressed as a percentage.
Phdf(k) : The ratio of the active power P(k) of the harmonic signal to P(1) or P expressed as a
percentage.

Total harmonic distortion ~ Uthd : The ratio of the total harmonic voltage to U(1) or U expressed as a percentage.

[%] Ithd : The ratio of the total harmonic current to I(1) or | expressed as a percentage.
Pthd : The ratio of the active power of the total harmonic signal to P(1) or P expressed as a
percentage.

Telephone harmonic Uthf : Telephone harmonic factor of voltage, Ithf : Telephone harmonic factor of current

factor™ (Applicable standard IEC34-1(1996))

Telephone influence Utif : Telephone influence factor of voltage, Itif : Telephone influence factor of current

factor™ (Applicable standard IEEE Std 100(1996))

Harmonic voltage factor  hvf
(Applicable standard IEC34-1(1996))

Harmonic current factor®  hcf
(Determined in the same way as hvf)

PLL source frequency fU or fl. Displays the frequency of the signal selected for the PLL source. The unselected signal
displays no data [------- ].

*1 kis an integer in the range from 0 to the upper limit of the harmonic analysis. Oth order is the DC component. The upper
limit is determined automatically (maximum is 500) by the frequency of the PLL source.

*2 Total is a value determined according to the equation given in “Appendix 2” from the fundamental signal (1st order) and all
harmonic components (2nd to the upper limit). The DC component can also be included.

*3 Total harmonic is a value determined according to the equation given in “Appendix 2” from all harmonic components (2nd to
the upper limit).

*4 Measurement functions specific to the IEC or IEEE standard. For details, see “Appendix 2.”
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17.4 Measurement Function (Measurement Item)

Measurement function indicating the phase difference of the fundamental voltage
and current between elements 1 to 3

Item

Symbol and Meaning

Phase difference U1-U2 (°) @U1-U2 : Phase difference of the fundamental voltage (U2(1)) of element 2 with respect to the

fundamental voltage (U1(1)) of element 1.

Phase difference U1-U3 (°) @U1-U3 : Phase difference of the fundamental voltage (U3(1)) of element 3 with respect to U1(1).

Phase difference U1-11 (°) @U1-I1 : Phase difference of the fundamental current (11(1)) of element 1 with respect to U1(1).

Phase difference U1-12 (°) @U1-12 : Phase difference of the fundamental current (12(1)) of element 2 with respect to U1(1).

Phase difference U1-13 (°) @U1-13 : Phase difference of the fundamental current (13(1)) of element 3 with respect to U1(1).

Measurement functions ( Zfunctions) that are determined for each selected wiring
method (A, B)

(For details related to the determination of and the equations of >functions, see

“Appendix 2.")
Item Symbol and Meaning
Voltage (V) U= (k) : rms value of the order harmonic voltage of order k™, US : Total rms value of the voltage

signal?

Current (A)

IZ(k) : rms value of the harmonic current of order k, I1Z : Total rms value of the current signal

Active power (W)

PX(k) : Active power of the harmonic signal of order k, PX : Total active power

Apparent power (VA)

S>(k) : Apparent power of the harmonic signal of order k, S : Total apparent power

Reactive power (var)

QZX(k) : Reactive power of the harmonic signal of order k, QX : Total reactive power

Power factor

AZ(k) : Power factor of the harmonic signal of order k, A : Total power factor

*1 kis an integer in the range from 0 to the upper limit of the harmonic analysis. Oth order is the DC component. The upper
limit is determined automatically (maximum is 500) by the frequency of the PLL source.

*2 Total is a value determined according to the equation given in “Appendix 2” from the fundamental signal (1st order) and all
harmonic components (2nd to the upper limit). The DC component can also be included.

Measurement function of the motor module

(For details related to the determination and equations of measurement functions,
see “Chapter 15.”)

Motor modules can be used on only products (PZ4000) with firmware version 2.01 or
later.

Item

Symbol and Meaning

Rotating speed

Speed: Motor’s rotating speed

Torque Trq(k): Motor’s torque of harmonic order k™, U: Total" torque of the motor
Synchronous speed Sync
Slip Slip

Motor output

Pm: Motor’s mechanical output (mechanical power)

Motor efficiency™

nmA or nmB: Ratio of the motor output versus the power consumption of the motor

Total efficiency™

nmA or nmB: Ratio of the motor output versus the power consumed by the motor as well as the
converter through which power is fed to the motor

*1 kis an integer in the range from 0 to the upper limit of the harmonic analysis. Oth order is the DC component. The upper
limit is determined automatically (maximum is 500) by the frequency of the PLL source.

*2 Total is a value determined according to the equation given in “Appendix 2” from the fundamental signal (1st order) and all
harmonic components (2nd to the upper limit). The DC component can also be included.

*3 The symbols nmA and nmB are assigned to either the motor efficiency or total efficiency depending on the circuit wiring to
elements 1, 2, and 3 and the selected wiring method (A-B). For details, see section 15.8.

IM 253710-01E
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17.5 Functions

Measurement Mode and Wiring Method

Item

Specification

Measurement mode

Select either normal measurement or harmonic measurement mode.

Wiring method

Select one or two from 1P2W (single-phase two-wire), 1P3W (single-phase three-wire), 3P3W
(three-phase three-wire), 3V3A (three-voltage, three-current), and 3P4W (three-phase four-wire).

Motor Evaluation

This is applicable to products (PZ4000) with firmware version 2.01 or later when the
motor module is installed in the element number 4 slot.

Item

Specifications

Measurement function

Speed (rotating speed), Torque, Sync (synchronous speed), Slip, Pm (motor output or mechanical
power), motor efficiency, and total efficiency.

Data Acquisition

Item

Specification

Observation time

See section 17.3, “Time Axis”

Record length

Select the record length of the acquisition memory from 100 k-word, 1 M-word (option), and 4 M-
word (option).

Dividing record length

The acquisition memory can be divided in half. The sampled data can be acquired to each half.

Measurement range

Depends on the input module. See the specifications of each input module.

Scaling Set the PT ratio, CT ratio, and power coefficient in the range from 0.0001 to 99999.9999 when
applying the output from an external current sensor, PT, or CT to the instrument.
Time base External clock can be selected. See 17.3 “Time Axis” for the specifications of the external clock.

Zero level compensation / Compensates the zero level.

NULL

Frequency Measurement

Item

Specification

Method

Reciprocal method

Measured item

Normal measurement mode

Voltage and current of all power measurement modules that are installed.
Harmonic measurement mode

Voltage or current that is selected for the PLL source.

Display resolution 99999
Max. display 2.5000 MHz
Accuracy +0.1% of the reading + 1 digit

When the input signal is a sinusoid that has an observation time of 2 ms or more, 10 Hz < f < 10 kHz
(f is the frequency), and an input level that is greater than or equal to 15% of the measurement
range; there are at least 5 periods within the observation time; and the frequency of the signal being
measured is less than or equal to (1/2.5) of the sampling rate.

Filter for measuring
frequency

Zero crossing filter

17-6
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17.5 Functions

Trigger
Item Specification
Edge trigger
Trigger mode Select from OFF, auto, auto level, normal, HF auto, and HF normal.
Trigger source Select from CH1 to CH8, and Ext (external trigger input).
Trigger level « When the trigger source is CH1 to CH8 :
Set the level in terms of a percentage (£100%) from the center of the screen.
The resolution is 0.1%.
« When the trigger source is External trigger :
CMOS level. For the specifications related to the external trigger, see
“External Trigger Input” in section 17.6, “External Trigger I/O Section.”
« When the trigger source is HF auto or HF normal, the trigger level is approx.
3.5% of the measurement range.
Trigger slope  Select from £ (rising), ¥ (falling), and £ ¥ (rising/falling).
Window trigger
Trigger mode Select from OFF, auto, and normal.
Trigger source Select from CH1 to CH8.
Window Select whether to activate the trigger when the trigger source level enters or
leaves the specified window.
Trigger position Set in the range from 0 to 100% where the entire display screen represents 100%. The resolution is
1%.
Trigger delay Set in the range from 0.0 to 1000000.0 ps. The resolution is 0.5 ps.
Numerical Display
Item Specification
Displayed items Displays the numerical data of the measurement functions described in section 17.4.

Number of displayed digits Select five (display resolution 99999) or six (display resolution 999999) for the maximum number of

displayed digits for the numerical data. However, the displayed resolution of frequency, phase
difference, and cursor measurement are 99999, 360.00, and 99999, respectively, regardless of
selection. In addition, the display resolution of maximum and minimum values (peak) is 99999.

the

Number of displayed items Normal measurement mode
of numerical data Select from 8, 16, 42, 78, and All.
Harmonic measurement mode
8, 16, single list, dual list, and X list.

Scrolling of displayed items Normal measurement mode

Scroll to display the numerical data of measurement functions that cannot be displayed on one

screen.
Harmonic measurement mode

Scroll to display the numerical data of measurement functions that cannot be displayed on one

screen. Page scrolling of single and dual lists is possible.

Reset numerical data Reset the display order of the numerical data to default.
display

Waveform Display

Item Specification

Waveform display ON/OFF Turn OFF CH1 to CH8 individually.

Waveform display format 1, 2, 3, and 4 split window displays are possible.

Display Interpolation of the Select dot or linear display.

waveform

Vertical zoom on the Zoom in/out vertically for each channel. Set a zoom factor in the range from 0.1 to 100.
waveform

Horizontal zoom on the Zoom in/out horizontally. The maximum zoom factor depends on the display record length and
waveform observation time (see section 9.8). Select up to two positions to be zoomed.

Graticule Select the display of grid and scales.

Auxiliary display ON/OFF  Turn ON/OFF the upper and lower limits (scale value) and the waveform label.

IM 253710-01E
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17.5 Functions

Vector/Bar Graph Displays

Item

Specification

Vector display

Applicable during the harmonic measurement mode. Displays vectors of the phase difference of the
fundamental signals.

Bar graph display

Applicable during the harmonic measurement mode. Displays the bar graph of the amplitude of
each harmonic.

Simultaneous display

Displays a combination of two displays from numerical, waveform, and bar graph, in the top and bottom halves of the divided

screen.

Numerical computation

Item

Specification

Measurement/computation
period

Set the period over which the measurement function or numerical computation is performed.
Select the method from zero crossing, cursor, and external trigger and set period for each.
However, cursor can only be used during the harmonic measurement mode. For the specifications
on the external trigger input, see section 17.6, “External Trigger I/O Section.”

Delta computation

Applicable only during the normal measurement mode. Compute other numerical data of the
measured circuit from the computed results of the difference of the instantaneous values.

User-defined function

Compute numerical data of equations (up to four equations) that are created by combining the
measurement function symbols and operators.

Equation for the apparent
power

Applicable only during the normal measurement mode. Select the equation from Urms x Irms,
Umn x Imn, and Udc x Idc.

Averaging

Exponential averaging. Select the attenuation constant from 2, 4, 8, 16, 32, and 64.

Phase difference display

Select whether to display using lead and lag format or 360° format.

Equation for the distortion
factor

Set the denominator of the equation to the total waveform or fundamental waveform.

Corrected Power

Correction of active power as defined by the applicable standard IEC76-1(1976), IEEE C57.12.90-
1993, and IEC76-1(1993).

Re-computing of numerical
data

The measurement/computation region can be reset and the measurement function and equation
can be recomputed (except for averaging).

Waveform Analysis

Item

Specification

Waveform computation
region

Set the region for waveform computation using the cursor. Set up to 100 k-words.

Waveform computation

Computes the waveforms of equations (up to two equations) that are created by combining the
waveform symbols and operators.

Display scaling

Set and display the upper and lower limits of the computed waveform. Auto configuration is
possible.

FFT

Determines and displays the power spectrum using fast Fourier Transform. Select the number of
computation points from 1000, 2000, and 10000.

Cursor measurement

Place markers, horizontal and vertical cursors on the waveform and measure the values at those
points.

The accuracy of one sampled data point is +2% of range (designed value) and does not include
sampling resolution and analog bandwidth errors.

Re-computing the
waveform / FFT

Reset the computation region and re-compute the waveform and FFT.

17-8
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17.5 Functions

Harmonic Measurement

Item Specification

Method PLL synchronization method

Frequency range Fundamental frequency between 20 Hz and 6.4 kHz.
Measurement function See section 17.4 “Measurement Functions.”

Record length Same as for the normal measurement mode.

Number of points for the ~ 8192. Arbitrarily set the start point of analysis in the acquisition memory.
FFT

FFT processing word 32 bit

length

Window function Rectangular

PLL source Select the voltage or current of an element that has a power measurement module installed or an

external clock input. The frequency range of the external clock when used as a PLL source is 20 Hz
to 6.4 kHz. For other specifications, see section 17.3, “Time Axis.”

External clock operation without using the PLL is also possible.

1/4096 of the external clock frequency is the fundamental frequency.

PLL source filter zero crossing filter

Antialiasing filter Line filter

Relationship between the sampling rate, window width, and harmonic order being analyzed (with hysteresis)

Fundamental Sampling Window width Upper limit of Maximum harmonic "2
frequency " of rate [S/s] (Number of cycles harmonic order order having the same
the PLL of the fundamental under analysis  accuracy as the normal
source f [Hz] wave) measurement mode
20-40 f x 4096 2 500 50
40 - 80 fx 2048 4 500 50
80 - 160 fx 1024 8 500 50
160 -320 fx512 16 200 25
320 - 640 fx 256 32 100 25
640 - 1280 fx 128 64 50 10
1280 - 2560 fx 64 128 30 10
2560 - 6400 fx32 256 15 -

Accuracy? For the accuracy corresponding to bandwidths for which the accuracy of the normal measurement

mode does not apply, add 0.001 x f x (harmonic order)% of reading (designed spec), f is the
frequency (kHz) of the harmonic order being measured.

*1 The items of the fundamental frequency of the PLL source have hysteresis band widths.
*2 When the PLL source is set to a channel between CH1 and CH8. For the accuracy during the normal measurement mode,
see the specifications of each input module.

Save and Load data
Save setup parameters, waveform data, and numerical data to floppy disk or external SCSI device*.

Load the setup parameters or waveforms from the floppy disk or external SCSI device*.

* SCSl is an option.

Output Screen Image Data
Output the screen image data to the built-in printer*, external Centronics printer, or floppy disk or external SCSI device*.

* Built-in printer and SCSI are options.
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17.6 External Trigger I/O Section

Item Specification
External trigger input Connector type : BNC connector
(EXT TRIG IN) Input level : CMOS

Minimum pulse width : 1 ps
Logic : £ (rising edge), t (falling edge), ¥ (rising/falling edge)
Trigger delay time : Within (2 ps + 1 sampling period)

External trigger output Connector type : BNC connector

(EXT TRIG OUT) Output level : CMOS
Output logic format : 1[ Negative logic
Qutput delay time : Within (1 pus + 1 sampling period)
Output hold time : Low level 200 ns or more

For the specifications of external clock input, see section 17.3, “Time Axis.”

17.7 Internal Floppy Disk Drive

Item Specification

Number of drives 1

Size 3.5" floppy disk

Capacity 640 KB/720 KB/1.2 MB/1.44 MB

17.8 GP-IB Interface

Item Specification

Electrical and mechanical Conforms to IEEE St'd 488-1978.

specifications

Functional specifications  SH1, AH1, T6, L4, SR1, RL1, PPO, DC1, DTO, CO

Protocol Complies with IEEE St'd 488.2-1987.

Used code ISO (ASCII) code

Mode Addressable mode

Address 0to 30

Clear remote mode Clear remote mode using LOCAL key (except during Local Lockout).

For detailed specifications of the GP-IB interface, see the Communication Interface User's Manual (IM253710-11E).
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17.9 Serial (RS-232) Interface

Item Specification

Connector type D-Sub9 pin plug

Electrical specification Complies with EIA-574 Standard (EIA-232 (RS-232) Standard for 9 pin)
Connection format Point to point

Communication format Full-duplex

Synchronizing format Start-stop asynchronous transmission

Baud rate Select from the following rates:

1200, 2400, 4800, 9600, 19200 bps
For detailed specifications related to the serial interface, see the Communication Interface User's Manual (IM253710-11E).

17.10 Centronics Interface

Item Specification

Connector type D-Sub25 pin receptacle

Electrical specifications Conforms to Centronics specifications.
Supported printers ESC/P, printers that support ESC/P raster commands, BJC-80V, PCL5, LIPS3, PC-PR201

17.11 SCSI (Option)

Item Specification
Standard type SCSI (Small Computer System Interface) ANSI X3.131-1986
Connector Half-pitch 50-pin (pin type)
Connector pin assignments Unbalanced (single end), built-in terminator
SCSi devices that are HD drive : MS-DOS ver3.3 or later, or SCSI HD drive that can be formatted using EZ-SCSI.
supported” MO drive : 128/230/640 MB drive, MO medium uses semi-IBM format.
ZIP drive
PD drive

*  For further information, please contact your nearest YOKOGAWA dealer.

17.12 Built-in Printer (Option)

Item Specification

Printing system Thermal line dot method
Dot density 8 dots/mm

Paper width 112 mm

Printing width 104 mm
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17.13 General Specifications

Item

Specification

Standard operating
conditions

Ambient temperature : 23+3°C

Ambient humidity : 50+10% RH

Power voltage and frequency : Less than 5% of the rated voltage/frequency

After performing zero level compensation after the warm-up time (at least 30 min.) has passed.

Operating conditions

Temperature : 5 to 40°C
Humidity : 20 to 85% RH when not using the printer, 35 to 80% RH when using the printer.

Operating altitude

2000 m or less

Storage environment

Temperature : —25 to 60°C
Humidity : 20 to 80% RH (no condensation)

Rated supply voltage

100 to 120 VAC, 200 to 240 VAC

Permitted supply voltage

90 to 132 VAC, 180 to 264 VAC

range

Rated supply voltage 50/60 Hz
frequency

Permitted supply voltage 48 to 63 Hz

frequency range

Power consumption

200 VA (when using the printer)

Insulation resistance

Between power plug and case : 50 MQ or more at 500 VDC

Withstanding voltage

Between power plug and case : 1500 VAC (50/60 Hz) for one minute

External dimensions
(For details, see page
17-14.)

Approx. 426 mm(W) x 177 mm(H) x 450 mm(D)
(when the printer cover is closed, excludes the handle and other projections.)

Weight

Main unit only (253710) : Approx. 10 kg
Main unit when four power measurement modules (253752) are installed : Approx. 15 kg

Cooling method

Forced air cooling

Installation position

Horizontal (except the stand can be used). Vertical position and stacking not allowed.

Battery backup Setup parameters and internal time clock are backed up with lithium batteries.

Fuse
Location Max. rated voltage ~ Max. rated current  Type Standard
Power supply 250 V 6.3A Time lag  UL/VDE certified
SCSl board* 250V 800 mA Timelag VDE/SEMKO certified
* The user cannot replace this fuse, because it is located inside the case. If you believe the

fuse is blown, contact your nearest YOKOGAWA dealer.
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17.13 General Specifications

Item Specification

Accessories Power cord : 1 piece
Spare power fuse : 1 piece (Attached to the fuse holder)
Cover plate: 4 pieces (Attach cover plates on unused slots using screws (see below).)
Current input protective cover: 1 piece.
Screw: 20 pieces (M3, length: 5mm, for fixing cover plates and current input protective covers in
place).
Printer roll paper : 1 roll, only provided with option /B5
Rubber feet : 2 sets
User's manual : 1 piece, this manual
Communication Interface User's Manual : 1 piece

Safety standard™ Complying standard EN61010-1 (apply for 253710, 253751, 253752)
Overvoltage category (Installation category) 11”2
Pollution degree 2

Emission” Complying standard ~ « EN55011-Groupl Class A(apply for 253710, 253751, 253752)

This product is a Class A (for commercial environment) product.
Operation of this product in a residential area may cause radio
interference in which case the user is required to correct the interference.
EN61000-3-2 (apply for 253710, 253751, 253752)

Measuring Input

To bundle the wires between source and load for each phase and to
separate the input signal wires by less than 50 mm between each phase
and neutral line.

Attach a ferrite core (YOKOGAWA: A1179MN) on the cable near the
terminal.

External trigger input terminal

Use a 3D2W BNC cable.”

Trigger output terminal

Same as the above external trigger input terminal.

External clock input terminal

Same as the above external trigger input terminal.

RS-232 connector

Use an RS-232 shielded cable.™

Centronics interface connector

Use a shielded cable** for the connection.

SCSI connector

Use a SCSI shielded cable.™

GPIB connector

Use a GPIB shielded cable™ and attach a ferrite core (YOKOGAWA:
A1179MN) on the cable near the terminal.

Cable requirement

Tests 1. Main terminal disturbance voltage (EN55011) class A
2. Electromagnetic radiation disturbance (EN55011) class A
3. Main terminal harmonic current emission (EN61000-3-2)
Immunity™ Complying standard ~ EN50082-2:1995(apply for 253710, 253751, 253752)
Cable requirement Same as the above cable requirement about emission.
Tests 1.Electrostatic discharge(IEC1000-4-2) : 8 kV(air discharge), 4 kV(contact
discharge)

2.EM-field immunity (IEC1000-4-3) :80 MHz to 1 GHz, 10 V/m

3.Electrical fast transient/burst(IEC1000-4-4) : 2 kV(AC line and voltage and
current Input)

4.HF conducted immunity (IEC1000-4-6) : 0.15 to 80 MHz, 10 Vrms

5.Power frequency magnetic field (IEC1000-4-8) : 50 Hz, 30 A/m

*1 Emission, immunity and safety standards apply to products having the CE Mark. For all other products, please contact your
nearest YOKOGAWA representative as listed on the back cover of this manual.

*2 Overvoltage Categories define transient overvoltage levels, including impulse withstand voltage levels. Overvoltage
Category I: Applies to equipment supplied with electricity from a circuit containing an overvoltage control device.
Overvoltage Category II: Applies to equipment supplied with electricity from fixed installations like a distribution board.

*3 Pollution Degree: Applies to the degree of adhesion of a solid, liquid, or gas which deteriorates withstand voltage or surface
resistivity. Pollution Degree 1: Applies to closed atmospheres (with no, or only dry, non-conductive pollution). Pollution
Degree 2: Applies to normal indoor atmospheres (with only non-conductive pollution).

*4 The cable length is less than 3 m.
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I 17.14 External Dimensions (253710)

Unit : mm
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17.15 Power Measurement Module (253751)

Item Specification
Number of input channels 2
Voltage : 1

Current : 1 (Select Direct input (5 A) terminal or current sensor input connector)

Insulation resistance

Between voltage input terminals and case : 50 MQ or more at 500 VDC
Between current input terminals and case : 50 MQ or more at 500 VDC
Between voltage input terminals and current input terminals : 50 MQ or more at 500 VDC

Withstanding voltage

Between voltage input terminals and case : 2200 VAC (50/60 Hz) for one minute
Between current input terminals and case : 2200 VAC (50/60 Hz) for one minute
Between voltage input terminals and current input terminals : 3700 VAC (50/60 Hz) for one minute

Weight

Approx. 0.9 kg

Voltage input

Input terminal type Plug-in terminal
Input format Floating input, resistive voltage divider
Input impedance Input resistance : Approx. 1 MQ, Input capacitance : Approx. 5 pF

Measurement range Select from Auto, 2000 Vpk, 1200 Vpk, 600 Vpk, 300 Vpk, 200 Vpk,
120 Vpk, 60 Vpk, 30 Vpk.

Frequency range DC to 2 MHz

Instantaneous maximum 2000 Vpk or 1000 Vrms, whichever is less. (CAT II)
allowable input (1 s)

Continuous maximum Same as the instantaneous maximum allowable input.
allowable input

Continuous maximum 600 Vrms (50/60 Hz) (CAT II)
common mode voltage

CMRR Short input terminals, apply 600 Vrms (50/60 Hz) between input
(Influence from terminals and case.
common mode voltage) 0.005% of range or less at 10 Hz < f <1 kHz.
(Maximum range / measurement range) x 0.0002 x f% of range or less
for other frequencies (designed value). fis the frequency in kHz.

Line filter Select from OFF, 500 Hz, 20 kHz, and 1 MHz.
Zero crossing filter Select from OFF, 500 Hz, and 20 kHz.

A/D converter 12 bit

Sampling rate 5 MS/s maximum

IM 253710-01E
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17.15 Power Measurement Module (253751)

Item

Specification

Current input

Input terminal type

Direct input : large binding post
Current sensor input : BNC connector

Input format

Floating input, shunt input method

Input impedance

Direct input (5 A)

Current sensor input

Input resistance : Approx. 100 mQ
Input reactance : Approx. 0.07 pH
Input resistance : Approx. 10 kQ

Measurement range

Direct input (5 A)

Current sensor input

Select from Auto, 10 Apk, 4 Apk, 2 Apk, 1 Apk,
0.4 Apk, 0.2 Apk, 0.1 Apk.

Select from Auto, 1000 mVpk, 400 mVpk, 200
mVpk, 100 mVpk.

Frequency range

DC to 2 MHz

Instantaneous maximum
allowable input (1 s)

Direct input (5 A)
Current sensor input

30 Apk or 15 Arms, whichever is less.
2Vrms

Continuous maximum
allowable input

Direct input (5 A)
Current sensor input

10 Apk or 7 Arms, whichever is less.
2Vrms

Continuous maximum
common mode voltage

600 Vrms (50/60 Hz)

CMRR
(Influence from common
mode voltage)

Open input terminals, apply 600 Vrms (50/60 Hz) between input
terminals and case, f is the frequency in kHz.

0.005% of range or less at 10 Hz < f< 1 kHz.

(Maximum range / measurement range) x 0.0002 x f% of range or less
for other frequencies (designed value). fis the frequency in kHz.

Line filter

Select from OFF, 500 Hz, 20 kHz, and 1 MHz.

Zero crossing filter

Select from OFF, 500 Hz, and 20 kHz.

A/D converter

12 bit

Sampling rate

5 MS/s maximum
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17.15 Power Measurement Module (253751)

Item

Specification

Voltage and current

accuracy

Conditions

¢ Within 3 months after calibration
¢ Standard operating conditions

* Input signal : Sine wave

« Common mode voltage : 0 V
« Input signal is 5 cycles or less and there are 10 k-words of sampled data or more within the

observation time.

¢ DC accuracy is NULL function : ON and line filter : ON.

« fisthe frequency.

Frequency Accuracy
+(reading error + measurement range error)
DC +(0.2% of reading + 0.1% of range)

0.1Hz<f<10Hz

+(0.2% of reading + 0.1% of range)

10Hz<f<45Hz

+(0.2% of reading + 0.05% of range)

45 Hz<f<1kHz

+(0.1% of reading + 0.05% of range)

1 kHz <f< 10 kHz

+(0.1% of reading + 0.05% of range)

10 kHz < f < 50 kHz

+(0.2% of reading + 0.1% of range)

50 kHz < f < 100 kHz

+(0.6% of reading + 0.2% of range)

100 kHz < f < 200 kHz

+(0.6% of reading + 0.2% of range)

200 kHz < f <400 kHz

+(1% of reading + 0.2% of range)

400 kHz < f <500 kHz

+((0.1 + 0.006 x f¥)% of reading + 0.2% of range)

500 kHz < f< 1 MHz

+((0.1 + 0.006 x f*)% of reading + 2% of range)

1 MHz <f<5MHz

+((0.1 + 0.006 x f*)% of reading + 2% of range)

* The unit of f in the equation for the reading error is (kHz).
One year accuracy
+((reading error) + (measurement range error) x 1.5), calibration period is one year.
Influence from the amplitude of the input signal and frequency
For input voltages of 400 Vrms or more, add (reading error) x 1.5 x U?% of reading. For input
voltages of 400 Vrms or more and frequencies of 100 kHz or more, add an additional 0.005 x
f x U?% of reading (designed value).
U : input voltage (kV), f: frequency (kHz)
Line filter influence
Add 0.5% of reading to the input signal whose frequency is 1/10th of the cut-off frequency
when the line filter is ON.
Measurement range influence
« As shown in the above table when the input signal is a sinusoid and its rms value is
between 5 and 55% of the measurement range.
« As shown in the above table when the input signal is a DC signal and the value is between
—55 and 55% of the measurement range.
* The (reading error) is doubled when the input signal is a sinusoid and its rms value is
between 55 and 70% of the measurement range.
* The (reading error) is doubled when the input signal is a DC signal and the value is
between —100 and —55% or 55 to 100% of the measurement range.
Temperature coefficient
Add 0.01% of reading/°C in the range from 5 to 20°C or 26 to 40°C. However, only when the
input signal is 10 kHz or less.
Other
« Designed value for frequencies of 10 Hz or less and 1 MHz or more in the above table.
(Only applicable for current sensor input and voltage input of 1 MHz or more.)
¢ Add designed value (1/10th of the reading error) x (5 / number of cycles) x (10 k / number
of words of sampled data)% of reading when the input signal contains less than 5 cycles
and there are less than 10 k-words of sampled data.
« For accuracy of cursor measurements, see “Cursor Measurement” in section 17.5,
“Functions.”
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17.15 Power Measurement Module (253751)

Item Specification

Power accuracy Conditions

¢ Within 3 months after calibration
¢ Standard operating conditions

* Power factor : 1

¢ Input signal : Sine wave

« Common mode voltage : 0 V
« Input signal is 5 cycles or less and there are at least 10 k-words of sampled data within the

observation time.

¢ DC accuracy is NULL function : ON and line filter : ON.

« fisthe frequency.

Frequency

Accuracy
+(reading error + measurement range error)

DC

+(0.2% of reading + 0.1% of range)

0.1Hz<f<10Hz

+(0.2% of reading + 0.05% of range)

10 Hz<f<45Hz

+(0.2% of reading + 0.025% of range)

45 Hz<f<1kHz

+(0.1% of reading + 0.025% of range)

1 kHz <f<10 kHz

+(0.1% of reading + 0.04% of range)

10 kHz < f < 50 kHz

+(0.2% of reading + 0.05% of range)

50 kHz < f < 100 kHz

+(0.6% of reading + 0.1% of range)

100 kHz < f < 200 kHz

+(1.5% of reading + 0.15% of range)

200 kHz < f <400 kHz

+(1.5% of reading + 0.15% of range)

400 kHz < f <500 kHz

+((0.1 + 0.009 x f*)% of reading + 0.15% of range)

500 kHz < f< 1 MHz

+((0.1 + 0.009 x *)% of reading + 1.5% of range)

One year accuracy

* The unit of f in the equation for the reading error is (kHz).

+((reading error) + (measurement range error) x 1.5), calibration period is one year.
Power factor cos @ (A) influence

¢ When cosp=0

e 4510 66 Hz : Add (apparent power reading) x 0.0015
» Other frequencies : Add (apparent power reading) x 0.0002 x f (designed value).
However, add at least (apparent power reading) x 0.0015. fis the frequency (kHz).

¢ WhenO<cosp<1

* 451066 Hz : Add (0.15 x tan@)% of reading.
» Other frequencies : Add (0.02 x f x tan@)% of reading (designed value). However, add
at least (0.15 x tan@)% of reading. fis the frequency (kHz).
Influence from the amplitude of the input signal and frequency
For input voltages of 400 Vrms or more, add (reading error) x 1.5 x U?% of reading. For input
voltages of 400 Vrms or more and frequencies of 100 kHz or more, add an additional 0.005 x
f x U?% of reading (designed value).
U : input voltage (kV), f: frequency (kHz)

Line filter influence

Add 1% of reading to an input signal whose frequency is 1/10th of the cut-off frequency when

the line filter is ON.

Measurement range influence

« As shown in the above table when the input signal is a sinusoid and its rms value is
between 5 and 55% of the measurement range.

« As shown in the above table when the input signal is a DC signal and the value is between
—55 and 55% of the measurement range.

* The (reading error) is doubled when the input signal is a sinusoid and its rms value is
between 55 and 70% of the measurement range.

* The (reading error) is doubled when the input signal is a DC signal and the value is
between —100 and —55% or 55 to 100% of the measurement range.

(Power accuracy continues on next page)
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17.15 Power Measurement Module (253751)

Item Specification

(Power accuracy continued)
Temperature coefficient
Add 0.01% of reading/°C in the range from 5 to 20°C or 26 to 40°C. However, only when the
input signal is 10 kHz or less.
Other
« Designed value for frequencies less than or equal to 10 Hz in the table on the previous
page.
¢ Add designed value (1/10th of the reading error) x (5 / number of cycles) x (10 k / number
of words of sampled data)% of reading when the input signal contains less than 5 cycles
and there are less than 10 k-words of sampled data.

External Dimensions

Unit : mm

73 66 242
Attachment surface
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17.16 Power Measurement Module (253752)

Item Specification
Number of input channels 2
Voltage : 1

Current : 1 (Select from Direct input terminal (5 A), Direct input terminal (20 A), and current sensor
input connector).

Insulation resistance

Between voltage input terminals and case : 50 MQ or more at 500 VDC
Between current input terminals and case : 50 MQ or more at 500 VDC
Between voltage input terminals and current input terminals : 50 MQ or more at 500 VDC

Withstanding voltage

Between voltage input terminals and case : 2200 VAC (50/60 Hz) for one minute
Between current input terminals and case : 2200 VAC (50/60 Hz) for one minute
Between voltage input terminals and current input terminals : 3700 VAC (50/60 Hz) for one minute

Weight

Approx. 1.1 kg

Voltage input

Input terminal type Plug-in terminal
Input format Floating input, resistive voltage divider
Input impedance Input resistance : Approx. 1 MQ, Input capacitance : Approx. 5 pF

Measurement range Select from Auto, 2000 Vpk, 1200 Vpk, 600 Vpk, 300 Vpk, 200 Vpk,
120 Vpk, 60 Vpk, 30 Vpk.

Frequency range DC to 2 MHz

Instantaneous maximum 2000 Vpk or 1000 Vrms, whichever is less. (CAT II)
allowable input (1 s)

Continuous maximum Same as the instantaneous maximum allowable input.
allowable input

Continuous maximum 600 Vrms (50/60 Hz) (CAT II)
common mode voltage

CMRR Short input terminals, apply 600 Vrms (50/60 Hz) between input

(Influence from common terminals and case. 0.005% of range or less at 10 Hz < f < 1 kHz.

mode voltage) (Maximum range / measurement range) x 0.0002 x f% of range or less
for other frequencies (designed value). fis the frequency in kHz.

Line filter Select from OFF, 500 Hz, 20 kHz, and 1 MHz.

Zero crossing filter Select from OFF, 500 Hz, and 20 kHz.

A/D converter 12 bit

Sampling rate 5 MS/s maximum

17-20

IM 253710-01E



17.16 Power Measurement Module (253752)

Item

Specification

Current input

Input terminal type

Direct input : large binding post
Current sensor input : BNC connector

Input format

Floating input, shunt input method

Input impedance

Direct input (5 A)
Direct input (20 A)

Current sensor input

Input resistance : Approx. 100 mQ
Input reactance : Approx. 0.07 uH
Input resistance : Approx. 11 mQ
Input reactance : Approx. 0.02 pH
Input resistance : Approx. 10 kQ

Measurement range

Direct input (5 A)
Direct input (20 A)

Current sensor input

Select from Auto, 10 Apk, 4 Apk, 2 Apk, 1 Apk,

0.4 Apk, 0.2 Apk, 0.1 Apk.

Select from Auto, 100 Apk, 40 Apk, 20 Apk, 10

Apk, 4 Apk, 2 Apk, 1 Apk.

Select from Auto, 1000 mVpk, 400 mVpk, 200

mVpk, 100 mVpk.

Frequency range

DC to 2 MHz

Instantaneous maximum

allowable input (1 s)

Direct input (5 A)
Direct input (20 A)
Current sensor input

30 Apk or 15 Arms, whichever is less.
150 Apk or 40 Arms, whichever is less
2Vrms

Continuous maximum
allowable input

Direct input (5 A)
Direct input (20 A)
Current sensor input

10 Apk or 7 Arms, whichever is less.
100 Apk or 30 Arms, whichever is less.
2Vrms

Continuous maximum
common mode voltage

600 Vrms (50/60 Hz)

CMRR

(Influence from common

mode voltage)

Open input terminals, apply 600 Vrms (50/60 Hz) between input

terminals and case, fis the frequency in kHz.
0.005% of range or less at 10 Hz < f< 1 kHz.
(Maximum range / measurement range) x 0.0002 x f% of range or less

for other frequencies (designed value). fis the frequency in kHz.

Line filter

Select from OFF, 500 Hz, 20 kHz, and 1 MHz.

Zero crossing filter

Select from OFF, 500 Hz, and 20 kHz.

A/D converter

12 bit

Sampling rate

5 MS/s maximum

IM 253710-01E
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17.16 Power Measurement Module (253752)

Item

Specification

Voltage and current

Conditions

accuracy « Within 3 months after calibration
« Standard operating conditions
« Input signal : Sine wave
« Common mode voltage : 0 V
« Input signal is 5 cycles or less and there are 10 k-words of sampled data or more within the
observation time.
« DC accuracy is NULL function : ON and line filter : ON.
« fisthe frequency.
Frequency Accuracy
*(reading error + measurement range error)
DC +(0.2% of reading + 0.1% of range)
0.1Hz<f<10Hz +(0.2% of reading + 0.1% of range)
10Hz<f<45Hz +(0.2% of reading + 0.05% of range)
45Hz<f<1kHz +(0.1% of reading + 0.05% of range)
1kHz <f< 10 kHz +(0.1% of reading + 0.05% of range)
10 kHz < f < 50 kHz +(0.2% of reading + 0.1% of range)
50 kHz < f <100 kHz +(0.6% of reading + 0.2% of range)
100 kHz < f <200 kHz +(0.6% of reading + 0.2% of range)
200 kHz < f < 400 kHz +(1% of reading + 0.2% of range)
400 kHz < f <500 kHz +((0.1 + 0.006 x f*)% of reading + 0.2% of range)
500 kHz < f< 1 MHz +((0.1 + 0.006 x f*)% of reading + 2% of range)
1 MHz <f<5MHz +((0.1 + 0.006 x f*)% of reading + 2% of range)
* The unit of f in the equation for the reading error is (kHz).
One year accuracy
+((reading error) + (measurement range error) x 1.5), calibration period is one year.
Influence from the amplitude of the input signal and frequency
« For input voltages of 400 Vrms or more, add (reading error) x 1.5 x U?% of reading. For
input voltages of 400 Vrms or more and frequencies of 100 kHz or more, add an additional
0.005 x f x U?% of reading (designed value).
« For input currents of 10 Arms or more, add 0.0002 x 1% of reading.
U : input voltage (kV), | : input current (A), f : frequency (kHz)
Line filter influence
Add 0.5% of reading to the input signal whose frequency is 1/10th of the cut-off frequency
when the line filter is ON.
Measurement range influence
« As shown in the above table when the input signal is a sinusoid and its rms value is
between 5 and 55% of the measurement range.
« As shown in the above table when the input signal is a DC signal and the value is between
—55 and 55% of the measurement range.
* The (reading error) is doubled when the input signal is a sinusoid and its rms value is
between 55 and 70% of the measurement range.
¢ The (reading error) is doubled when the input signal is a DC signal and the value is
between —100 and —55% or 55 to 100% of the measurement range.
Temperature coefficient
Add 0.01% of the reading/°C in the range from 5 to 20°C or 26 to 40°C. However, only when
the input signal is 10 kHz or less.
Other
« Designed value for frequencies of 10 Hz or less and 1 MHz or more in the above table.
(Only applicable for current sensor input and voltage input of 1 MHz or more.)
¢ Add designed value (1/10th of the reading error) x (5 / number of cycles) x (10 k / number
of words of sampled data)% of reading when the input signal contains less than 5 cycles
and there are less than 10 k-words of sampled data.
« For accuracy of cursor measurements, see “Cursor Measurement” in section 17.5,
“Functions.”
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17.16 Power Measurement Module (253752)

Item

Specification

Power accuracy

Conditions

« Within 3 months after calibration
¢ Standard operating conditions

¢ Power factor : 1

* Input signal : Sine wave

* Common mode voltage : 0 V
« Input signal is 5 cycles or less and there are at least 10 k-words of sampled data within the

observation time.

¢ DC accuracy is NULL function : ON and line filter : ON.

« fisthe frequency.

Frequency Accuracy
+(reading error + measurement range error)
DC +(0.2% of reading + 0.1% of range)

0.1Hz<f<10Hz

+(0.2% of reading + 0.05% of range)

10Hz<f<45Hz

+(0.2% of reading + 0.025% of range)

45 Hz<f<1kHz

+(0.1% of reading + 0.025% of range)

1 kHz <f< 10 kHz

+(0.1% of reading + 0.04% of range)

10 kHz < f < 50 kHz

+(0.2% of reading + 0.05% of range)

50 kHz < f< 100 kHz

+(0.6% of reading + 0.1% of range)

100 kHz < f < 200 kHz

+(1.5% of reading + 0.15% of range)

200 kHz < f <400 kHz

+(1.5% of reading + 0.15% of range)

400 kHz < f <500 kHz

+((0.1 + 0.009 x f*)% of reading + 0.15% of range)

500 kHz < f<1 MHz +((0.1 + 0.009 x f¥)% of reading + 1.5% of range)

* The unit of f in the equation for the reading error is (kHz).

One year accuracy

+((reading error) + (measurement range error) x 1.5), calibration period is one year.

Power factor cos @ (A) influence

« When cosp=0
* 4510 66 Hz : Add (apparent power reading) x 0.0015

* Other frequencies : Add (apparent power reading) x 0.0002 x f (designed value).

However, add at least (apparent power reading) x 0.0015. fis the frequency (kHz).

¢ WhenO<cosp<1
* 4510 66 Hz : Add (0.15 x tan@)% of reading.

* Other frequencies : Add (0.02 x f x tan@)% of reading (designed value). However, add

at least (0.15 x tan@)% of reading. fis the frequency (kHz).

Influence from the amplitude of the input signal and frequency

« For input voltages of 400 Vrms or more, add (reading error) x 1.5 x U?% of reading.

For

input voltages of 400 Vrms or more and frequencies of 100 kHz or more, add an additional

0.005 x f x U?% of reading (designed value).
« For input currents of 10 Arms or more, add 0.0002 x 1% of reading.
U : input voltage (kV), | : input current (A), f : frequency (kHz)

Line filter influence

Add 1% of reading to an input signal whose frequency is 1/10th of the cut-off frequency when

the line filter is ON.

Measurement range influence

« As shown in the above table when the input signal is a sinusoid and its rms value is
between 5 and 55% of the measurement range.

« As shown in the above table when the input signal is a DC signal and the value is between

—55 and 55% of the measurement range.

« The (reading error) is doubled when the input signal is a sinusoid and its rms value is

between 55 and 70% of the measurement range.
« The (reading error) is doubled when the input signal is a DC signal and the value is
between —100 and —55% or 55 to 100% of the measurement range.

(Power accuracy continues on next page)
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17.16 Power Measurement Module (253752)

Item

Specification

(Power accuracy continued)

Temperature coefficient
Add 0.01% of reading/°C in the range from 5 to 20°C or 26 to 40°C. However, only when the

input signal is 10 kHz or less.

Other

Designed value for frequencies less than or equal to 10 Hz in the table on the previous

page.

Add designed value (1/10th of the reading error) x (5 / number of cycles) x (10 k / number
of words of sampled data)% of reading when the input signal contains less than 5 cycles

and there are less than 10 k-words of sampled data.

External Dimensions

66

Unit : mm

(m]
(m]
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17.17 Motor Module (253771)

Item Specification

Connector type BNC connector

Input format Floating input, resistive voltage divider

Input impedance Input resistance: Approx. 1 MQ, Input capacitance: Approx. 17 pF

Insulation Resistance Between voltage input terminals and case: 10 MQ or more at 500 VDC
Withstanding voltage Between voltage input terminals and case: 3700 VAC (50/60 Hz) for one minute
Weight Approx. 1.1 kg

DC voltage (analog input)

Number of input channels

2
Revolution Sensor Signal Input: 1 (CH7)
Torque meter signal input: 1 (CH7)

Measurement range

Select from Auto, 50 Vpk, 20 Vpk, 10 Vpk, 5 Vpk, 2 Vpk, and 1 Vpk.

Effective input range

+100% of the measurement range

Maximum allowable input

50 Vpk or 25 Vrms, whichever is less.

Continuous maximum
common mode voltage

600 Vrms (50/60 Hz) (CAT II)

CMRR
(Influence from common
mode voltage)

Short input terminals, apply 600 Vrms (50/60 Hz) between input
terminals and case.

0.005% of range or less at 10 Hz < f < 1 kHz.
(0.025/measurement range) x f% of range or less for other
frequencies (designed value). fis the frequency in kHz.

Line filter

Select from OFF, 100 Hz, and 500 Hz.

Zero crossing filter

Select from OFF, 100 Hz, and 500 Hz.

A/D converter

12 bit

Sampling rate

5 MS/s maximum

Frequency band for
waveform observation

DC to 500 kHz (-3 dB point)

Accuracy

+(0.1% of reading + 0.05% of range)
With NULL function and line filter turned ON.
Temperature coefficient:
Add 0.03% of reading/°C in the range 5 to 20°C or 26 to 40°C.

Accuracy during the
harmonic measurement
mode (CH8)

+(0.1% of reading + 0.05% of range) in the range from 20 Hz to
10 kHz.
The maximum applicable harmonic order is the same as when
253751 or 253752 is installed.
Accuracy outside the applicable frequency range:
Add 0.005 x f x (harmonic order)% of reading (designed
value, f is the frequency of the relevant harmonic order
(kHz)).

Pulse input

Number of input channels

1
Revolution Sensor Signal Input: 1 (CH7)

Frequency measurement
range

Auto, 2 kHz to 200 kHz, 250 Hz to 8 kHz, 16 Hz to 800 Hz, and 1
Hz to 40 Hz.

Amplitude input range

5V

Effective amplitude

1V (Peak-to-Peak) or more

Input waveform

50% duty cycle square wave

Accuracy

+(0.05% of reading)
Except, the observation time is greater than or equal to 300 times
the period of the pulse.
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17.17 Motor Module (253771)

Item Specification
External Dimensions
o

[ |

1 —1

— —

[ |

1 —1

Unit : mm
73 52 242
Attachment surface
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Appendix

Appendix 1 Relationship between the Observation
Time, Sampling Rate, and Record length

The relationship between the observation time, sampling rate, and record length when
the time base is set to internal clock are shown below. When the time base is set to
external clock, the observation time is determined from the record length and the
frequency of the external clock. For example, if the frequency of the external clock is
100 kHz and the record length is 100 k-words, the observation time is approximately 1 s.

For Normal Measurement Mode

When the record length is not divided (When [Rec Division] of the Acq menu is set

to [OFF])
Record Length
Observation 100 k 1 M (Option) 4 M (Option)
Time Sampling | Display | Sampling | Display | Sampling | Display
Rate Record | Rate Record | Rate Record
(SIs) Length | (S/s) Length | (S/s) Length
(Word) (Word) (Word)
1ks 100 100 k 1k Y 4k 4M
400 s 250 100 k 2.5k 1M 10 k 4 M
200s 500 100 k 5k Y 20 k 4M
100 s 1k 100 k 10k 1M 40 k 4M
40s 25k 100 k 25k 1M 100 k 4M
20s 5k 100 k 50 k 1M 200 k 4M
10s 10 k 100 k 100 k 1M 250 k 25M
4s 25k 100 k 250 k Y 1M 4M
2s 50 k 100 k 500 k 1M 1.25M 25M
1s 100 k 100 k 1M Y 25M 25M
400 ms 250 k 100 k 25M Y 5M 2M
200 ms 500 k 100 k 5M Y 5M 1M
100 ms 1M 100 k 5M 500 k 5M 500 k
40 ms 25M 100 k 5M 200 k 5M 200 k
20 ms 5M 100 k 5M 100 k 5M 100 k
10 ms 5M 50 k 5M 50 k 5M 50 k
4 ms 5M 20k 5M 20 k 5M 20 k
2ms 5M 10k 5M 10 k 5M 10 k
1ms 5M 5k 5M 5k 5M 5k
400 s 5M 2k 5M 2k 5M 2k
200 ps 5M 1k 5M 1k 5M 1k
100 ps 5M 500 5M 500 5M 500
40 ps 5M 200 5M 200 5M 200
20 ps 5M 100 5M 100 5M 100
10 ps 5M 50 5M 50 5M 50
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Appendix 1 Relationship between the Observation Time, Sampling Rate, and Record length

When the record length is divided (When [Rec Division] of the Acq menu is set to

[ON])
Record Length
Observation 100 k 1 M (Option) 4 M (Option)
Time Sampling | Display | Sampling | Display |Sampling | Display
Rate Record | Rate Record | Rate Record
(SIs) Length [ (S/s) Length | (S/s) Length
(Word) (Word) (Word)
1ks 50 50 k 500 500 k 2k 2M
400 s 125 50 k 1.25k 500 k 5k 2M
200 s 250 50 k 25k 500 k 10k 2M
100 s 500 50 k 5k 500 k 20 k 2M
40 s 1.25k 50 k 125k 500 k 50 k 2M
20s 25k 50 k 25k 500 k 100 k 2M
10s 5k 50 k 50 k 500 k 200 k 2M
4s 125k 50 k 125k 500 k 500 k 2M
2s 25k 50 k 250 k 500 k LY 2M
1s 50 k 50 k 500 k 500 k 1.25M 1.25M
400 ms 125 k 50 k 1.25M 500 k 5M 2M
200 ms 250 k 50 k 25M 500 k 5M 1M
100 ms 500 k 50 k 5M 500 k 5M 500 k
40 ms 1.25M 50 k 5M 200 k 5M 200 k
20 ms 25M 50 k 5M 100 k 5M 100 k
10 ms 5M 50 k 5M 50 k 5M 50 k
4ms 5M 20k 5M 20k 5M 20k
2ms 5M 10 k 5M 10k 5M 10k
1ms 5M 5k 5M 5k 5M 5k
400 ps 5M 2k 5M 2k 5M 2k
200 ps 5M 1k 5M 1k 5M 1k
100 ps 5M 500 5M 500 5M 500
40 ps 5M 200 5M 200 5M 200
20 ps 5M 100 5M 100 5M 100
10 ps 5M 50 5M 50 5M 50
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Appendix 1 Relationship between the Observation Time, Sampling Rate, and Record length

For Harmonic Measurement Mode
The record length that appears in the tables below can be selected from 100, 1 M
(option), 4 M (option)

When the record length is not divided (When [Rec Division] of the Acq menu is set

to [OFF))
Fundamental |Sampling| Observation Time (s)
Frequency Rate Can be determined from (record length/sampling rate).
of the PLL (S/s)
Source
f (Hz)
For 100 k-words |For 1 M-word For 4 M-words
20 - 40 fx 4096 |Approx.0.61t0 1.6 |Approx. 6.1to 16.3 | Approx. 24.4 to 65.1
40 - 80 fx 2048 |Approx. 0.6 to 1.6 | Approx. 6.1 to 16.3 | Approx. 24.4 to 65.1
80 - 160 fx 1024 |Approx. 0.6 to 1.4 | Approx. 6.1 to 14.0 | Approx. 24.4 to 55.8

160 - 320 fx512 Approx. 0.6 to 1.6 | Approx. 6.1 to 16.3 | Approx. 24.4 to 65.1
320 - 640 f x 256 Approx. 0.6 to 1.6 | Approx. 6.1 to 16.3 | Approx. 24.4 to 65.1
640 - 1280 fx128 Approx. 0.6 to 1.6 | Approx. 6.1 to 16.3 | Approx. 24.4 to 65.1
1280 - 2560 |[f x 64 Approx. 0.6 to 1.4 | Approx. 6.1 to 14.2 | Approx. 24.4 to 56.8
2560 - 6400 |fx 32 Approx. 0.5to 1.4 | Approx. 4.9 to 14.2 | Approx. 24.4 to 56.8

When the record length is divided (When [Rec Division] of the Acq menu is set to

[ON])
Fundamental |[Sampling|Observation Time (s)
Frequency Rate Can be determined from ((record length/2)/sampling rate).
of the PLL (SIs)
Source
f(H2) For 100 k-words |For 1 M-word For 4 M-words
20 - 40 fx 4096 |Approx.0.3t0 0.8 |Approx.3.1t08.1 |Approx.12.2to 32.6
40 - 80 fx 2048 |[Approx.0.3t0 0.8 [Approx.3.1t08.1 |Approx. 12.2to 32.6
80 - 160 fx 1024 |Approx. 0.3t0 0.7 |Approx. 3.1to 7.0 |Approx. 12.2to 27.9

160 - 320 fx512 Approx. 0.3 to 0.8 | Approx. 3.1to 8.1 | Approx. 12.2 to 32.6
320 - 640 f x 256 Approx. 0.3 to 0.8 | Approx. 3.1to 8.1 | Approx. 12.2 to 32.6
640 - 1280 fx128 Approx. 0.3 to 0.8 | Approx. 3.1t0 8.1 | Approx. 12.2 to 32.6
1280 - 2560 |f x 64 Approx. 0.3t0 0.7 | Approx. 3.1to 7.1 | Approx. 12.2 to 28.4
2560 - 6400 |fx 32 Approx. 0.2to 0.7 | Approx. 2.4to 7.1 | Approx. 9.8 to 28.4

Note

The items of the fundamental frequency of the PLL source have hysteresis band widths.

xipuaddy

>
T
T

IM 253710-01E App-3



Appendix 2 Symbols and Determination of
Measurement Functions

Measurement Functions in the Normal Measurement Mode

Measurement Functions
in the Normal Determination, Equation
Measurement Mode
urms Urms Umn Udc Uac U+pk U-pk
umn
Udc
v vac 1 ITu(t)2 dt L i‘T|u(t)|dt 1 ‘Tu(t)dt '\/ Urms2—Udc2 | Maximum | Minimum
i /7 2Vz2 T T,
Irms Irms Imn Idc lac l+pk I-pk
Imn
Idc
ITA] lac ’1{ n 1. 1|
1+Dk =lit?dt =] i@ dt | =]it)dt | 4/iIrms2—1dc? Maximum | Minimum
1ok Tlo 2z Th Tlo
fu, fl [Hz] The voltage frequency (fU) and current frequency (fl) are measured using zero crossing detection.
FfU Volt fi factor FfU ums C t f factor Ffl Ims
, 'oltage form factor = urrent form factor =
I 2Ve Umn 2ve
T T
cfu Voltage crest factor CfU = _Upk_ Current crest factor Cfl = bk
f ! Urms Irms
c Upk = |U+pk| or |U-pk| which ever is larger Ipk = [I+pk| or |I-pk| which ever is larger
1 T
P [W] —J u(t) -i(t) dt
Tl
urms - Irms
S [VA] (Umn - Imn)
(Udc - Idc)
Can combine rms, mn, and dc. See section 10.4.
Q [var] '\/ S2—p?
i
A S
cos™ (E)
o[ . S .
The display format of the phase difference can be switched between
Lead/Lag format and 360° format. See section 10.6.
urms
Z19] Irms
P
Rs [Q] Irms?
Xs [Q] Q
Irms?
Rp [Q] Urms?
(=1/G) P
Xp (] _Urms?_
(=1/B) Q
IEC76-1(1976), IEEE C57.12.90-1993 IEC76-1(1993)
P
Umn — Urms
Pc [W] P1+P2 (_Urms )2 P (l T Umn )
umn
P1, P2 : Coefficients as defined in the
applicable standard

Note
e The period T is determined by the measurement/computation period setting. t =0 is the start
point and t = T is the end point. For details, see section 10.1.
« u(t) and i(t) denote the sampled data of the voltage signal and the current signal, respectively.
« For information on Speed, Torque, Sync, Slip, Pm, motor efficiency, and total efficiency, see
chapter 15.
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Appendix 2 Symbols and Determination of Measurement Functions

Measurement Functions in the Harmonic Measurement Mode

(Table 1/2)
Determination, Equation
Measurement
Functions in the The characters/values inside the () of the measurement function
Harmonic dc 1 K
Measurement Mode| e i = g (When k = 1) (Whenk =2tomax) | o tNo O}
2 R 2 max
u( ) [A] u(dc) =ur(0) u(k) =\/”'(k)2ﬂ U= \/ Y uky?
k =min
I( ) [A] I(dc) = ir(0) I(k) > I k :zm::k)
P( ) [W] P(dc) = ur(0) -ir(0) P(k) = ur(k) « ir(k) + uj(k) - ij(k) P= Z P(K)
k =min
S( ) [VA] S(dc) = P(dc) S(k) =4 P(k)? + Q(k)? S= \/PZ +Q?
Q( ) [var] Q(dc)=0 Q(K) = ur(k) « ij(k) — uj(k) - ir(k) Q= Z Q)
k =min
-P(dc) =-PK =P
A A(dc) = (o) A(k) s®) A S
© — = = m = = L
o )[°] @(k) = cos™t S(k)} @=cos 1( S)
WO - = || —
@011 - L
_|udc _ | Uk
2() 1] 200 =| FE2L 200 = | - —
_ P(dc) _ Pk
Rs( ) [Q] Rs(dc) doy? Rs(k) 007 —
_ Q(dc) - QK _
Xs()[Q] Xs(dc) do)? Xs(k) )2
Rp( ) [Q] = Udcy? _ Uk? .
E1v6) Re(de) P(dc) Red P(k)
Xp( ) [Q] _ U(dey? _ Uk?
-18) P Qo) 7 Qw9 -
Speed — e Speed = Spdr(0)
Torque( ) Trq(dc) = trar(0) Tra() :\/ Lo bt Tra =1 ¥ Tray
k =min
Syne — sync=120-(Uor).
Pm — —_ Pm:trqr(O)-spdr(O)-%
. . _ Sync — Speed
Slip — — Slip = %

(Continues on the next page)

Note
« k, r, and j denote the harmonic order, real part, and imaginary part, respectively.

¢ min denotes the minimum order. You can select 0 (DC component) or 1 (Fundamental signal
component) for the minimum order. For details, see section 10.7.

* max denotes the upper limit (see section 17.5) of the harmonic order under analysis. The
upper limit is automatically determined from the frequency of the PLL source (maximum is
500).

« The numerical data of Speed, Torque, Sync, and Slip are Oth order (DC) components. The
default setting of the minimum order (Min Order) in the harmonic measurement mode is 1. To
display the numerical data of Speed, Torque, Sync, and Slip, the minimum order must be set
to 0.

« The numerical data of Torque in the normal measurement mode are simple averaged values.
The numerical data of each harmonic component and the total of Torque in the harmonic
measurement mode are RMS values. The numerical data that correspond to the same value
as the normal measurement mode are displayed at Trg(dc).

« The numerical data of Sync and Slip are displayed only when the PLL source (fU or fl) and
frequency synchronization source (Sync Speed Source) are set to the same channel.

xipuaddy
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Appendix 2 Symbols and Determination of Measurement Functions

(Table 2/2)
Determination, Equation
Measurement The characters/values inside the () of the measurement function are either
Functions in the dc (k =0)or k (k =1 to max.)
Harmonic
Measurement Mode | When the denominator of the equation | When the denominator of the equation
for the distortion factor is Total for the distortion factor is Fundamental
U(k) Uk)
9 —-2.100 ——~.100
Uhdf( ) [%] U o)
Ihdf( ) [%] KFL-loo % .100
P(k P(k
0 Pk PK) 100
Phdf( ) [%] P P(1)
max max
Uthd [%] Z U(k)* Z U(K)2
k=2 100 k=2 100
U u(@)
max max
Ithd [%] Z I(k)* Z I(k)2
k22 100 dK22 100
| 1(1)
max max
Pthd [%] Z P(k) Z P(k)
X222 1.100 —*=2 __ [.100
P P(1)
l max 1 max
Utht, Ithf [%] Uthf = = Z{)\(k)-U(k)}z -100 Itht = = {AK) - 1(k)}* - 100
k=1 k=1
A(K): Coefficient as defined by the applicable standard (IEC34-1(1996))
1 max 1 max
if It Utif = — T(K) - U(K)}? Itif = — T(K) - 1(k)}2
tif, itif vh PRUCREC o PR
T(k): Coefficient as defined by the applicable standard (IEEE Std 100(1992))
max max
_1 U(k)? _1 I(k)
hvf, ht [%] hvf _U\’k;k_ -100 hef = < k;k— .100
fU.f Of the voltage (fU) and current (fl), the frequency of the signal that is selected as the
U, fl [HZ] PLL source is displayed. The display of the signal that is not selected shows a bar.
Note

¢k denotes harmonic order.

* max denotes the upper limit (see section 17.5) of the harmonic order under analysis. The
upper limit is automatically determined from the frequency of the PLL source (maximum is
500).

App-6
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Appendix 2 Symbols and Determination of Measurement Functions

>Function
The table below shows the case when elements 1 and 2 or 1, 2, and 3 are configured
using the wiring method in the table. If elements 2 and 3 or elements 3 and 4 are
configured using the wiring method 1P3W or 3P3W in the table, replace element
numbers 1 and 2 in the equation with 2 and 3 or 3 and 4, respectively. If elements 2, 3,
and 4 are configured using the wiring method 3V3A or 3P3W in the table, replace 1, 2,
and 3 in the equation with 2, 3, and 4.

Measurement _ Equation
Function Single-phase, Three-phase, Three-voltage, Three-voltage,
SFunction) three-wire system|three-wire system |three-current system| four-wire system
(Fu (1P3W) (3P3W) (3V3A) (3P4W)
For the normal measurement mode
urmsz (Urmsl + Urms2) /2 (Urmsl + Urms2 + Urms3) / 3
umnZ (Umnl+Umn2)/2 (Umnl+Umn2+Umn3)/3
uU[V] UdcX (Udcl +Udc2) /2 (Udcl +Udc2 + Udc3) /3
UacZ (Uacl + Uac2) /2 (Uacl + Uac2 + Uac3) /3
For the harmonic measurement mode
[6)2 (Ul+U2)/2 (Ul+U2+U3)/3
For the normal measurement mode
IrmsZ (Irms1 +1Irms2) /2 (Irms1 + Irms2 + Irms3) / 3
ImnZ (Imnl+1mn2)/2 (Imnl+Imn2+1mn3)/3
I[A] [e[op2 (Idcl +1dc2) /2 (Idcl +1dc2 +1dc3) /3
lacz (lacl +lac2) /2 (lacl +lac2 +1ac3) /3
For the harmonic measurement mode
I (1+12)/2 | (I1+12+13)/3
P3 [W] P1+P2 | PL+P2+P3
For the normal measurement mode
S1+8S2 £(81 + S2) £(51 +S2 + S3) S1+S2+S3
S3 [VA] 2 3
For the harmonic measurement mode
P37+ Q32
Q= [var] Q1+Q2 | Q1+Q2+Q3
P
Az 5
a1f PX
@[] cos (g) (For the normal measurement mode only)
Z7 [Q] SZ (For the normal measurement mode only)
Irmsz?
RsZ [Q] PZ (For the normal measurement mode only)
Irmsx?
XsZ [Q] % (For the normal measurement mode only)
RpZ [Q 2
_ ———— (For the normal measurement mode only
(-pll([B)] UrITZSz (For th I d 1y)
Xpz (O] Urms3?
(= 1/B) o33 (For the normal measurement mode only)
PCE [W] Pel+ P2 chthr e '|DC3
(For the normal measurement mode only) Enggsu‘?e',}?grﬂa
mode only)
n (Efficiency 1) [%] % - 100 (For the normal measurement mode only)
1/n (Efficiency 2) PZA .
(%] 5B 100 (For the normal measurement mode only) >
o
Note 3
« PZ, QZ, and AZ are equations that apply both to the normal and harmonic measurement modes. 3
» Each symbol denotes the measurement function of the corresponding element that is determined during X

normal or harmonic measurement modes. For details, see section 1.2 and pages App-4 to App-6.

¢ The letters A and B of ZA and B denote the combinations of wiring systems. For details,
see section 5.2.

« For information on Speed, Torque, Sync, Slip, Pm, motor efficiency, and total efficiency, see
chapter 15.

>
o
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Appendix 3 Determination of Delta Computation

Delta Computation Menu, Sampled Data, Symbols Used when Displaying the

Computed Result

The sampled data in the table are substituted into the equations on the next page to

derive the computed results.

The zero crossing
Delta Sampled Data that are source signal when the | Symbols used
computation | substituted into the equations |measurement/ when displaying Notes
menu on the next page computation period is |the computed
. set to zero crossing result
u (t) i(t) detection
Signal used to detect AUrms1
h - AUmnl
ul-u2 ul-u2 — zero crossing points AUdcl —
El t 1
on Elemen AUacl
o o Signal used to detect 2:;?:1511
i1-i2 — i1-i2 zero crossing points Alde1 —
on Element 1 ¢
Alacl
) AUrms1Alrms1l
1 u2 i1 _i2 Signal used to detect | Aiymn1 Almni
ul-u —il-i i i
3P3W AUacl Alacl ul+u2+u3=0
P3V3A . AUrms3Alrms3 | il+i2+i3=0
Signal used to detect AUMN3 Almn3
u3-—-u4 —-i3-i4 zero crossing points mn mn
on Element 3 AUdc3  Alde3
AUac3 Alac3
AUrms1
y1 - ul+u2) _ AUmMn1
3 AUdcl
AUacl
AUrms2
u2 — (Ul+u2) - AUmMn2
3 Signal d to detect AUdc2
Delta ignal used to detec AUac?
bStar zero crossing points
on Element 1 AUrms3
_ (ultu2) . AUmn3
3 AUdc3
AUac3
Alrms4
. . . Almn4
— i1+i2+i3 Aldc4 .
Alac4 Presumption
1+u2+u3=0
AUrms1 u u u
AUmn1l
1-u2 —
ur-u AUdcl
AUacl
AUrms2
u2 —u3 _ AUmn2
. AUdc?2
Signal used to detect AUac?
Star zero crossing points
bDelta on Element 1 AUrms3
AUmn3
3-ul —
us—u AUdc3
AUac3
Alrms4
. . . Almn4
— il+i2+i3 Aldca
Alac4
Note

ul, u2, u3, and u4 denote the sampled voltage data of elements 1, 2, 3, and 4, respectively.
i1, i2, i3, and i4 denote the sampled current data of elements 1, 2, 3, and, 4, respectively.

App-8
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Appendix 3 Determination of Delta Computation

Ict:gr?puted Equation I(t:grrr?puted Equation
1 1|
AUrms _J {u(®)}2 dt Alrms _I {i(®))2 dt
T 0 T 0
1 1 (]
T T :
AUmMN —’ lu@®] dt Almn —j li)] dt
22 Tl 22 Tl
T T
AUdc if u() dt Alde ij i(t) dt
T 0 T 0
AUac \/ AUrms? — AUdc? Alac l\/ Alrms? — Aldc?
Note

« If the sampled data used in the computation do not exist (for example, when the module is not
installed), the sampled data are considered to be Q’s for the computation.

« Itis recommended that the measurement range and scaling (PT/CT ratio and coefficients) of
the elements that are being computed (delta computation) be set the same as much as
possible. Using different measurement ranges or scalings causes the measurement resolution

of the sampled data to be different. In effect, the computation result will have errors.

Delta Computation Menu/Display Position during All display

Delta Display Format during All display
Computation| Measurement
Menu Function Symbol " Elementl Element2 Element3 Element4 SA B
AUrm AUrmsl  -----  a---o ooaooaoeao e
AUmn AUmnl -----  o---- oo aaaa oo
ul-u2 AUdc AUdCL  ceeee Ll
AUac AUacl  -----  aee-o-aeeooaaeo e
Alrm Alrmsl  ----- oo o oo aaeao oo
i1 Almn Almnl - --- eeeee aeeee e e
12 Aldc T 1 T
Alac Alacl  ----- a---oooaooaoeao e
AUrm AUrmsl ----- AUrms3 - ----  eeeee oo
AUmn AUmnl ----- AUMN3  ----- oo oo
AUdc AUdcl ----- AUdc3 - ---- oo ool
3P3W AUac AUacl ----- AUac3 ----- oo ool
P3V3A Alrm Alrmsl  ----- Alrms3 - --=-  aeeoo oo
Almn Almnl  ----- Almn3 - ---- oo oo
Aldc Aldel  ----- Aldc3  ----- oo ool
Alac Alacl  ----- Alac3 - --- oo oo--
AUrm AUrms1 AUrms2 AUrms3 - ----  eeeeo oo
AUmn AUmn1l AUmn2 AUMN3  e----eeeeo ool
AUdc AUdcl AUdc?2 AUdc3  ----- oo ool
Delta AUac AUacl AUac?2 AUac3  -----eeao oo
PStar Alrm  ----- —eee- o Alrms4  —---- aeeo-
Almn | ----- a---- e Almn4  ----- -
Ade | -----  -e--- ----- Alded  ----- oo
Alac ----- 0 ----- aaee Alac4 ----- -----
AUrm AUrms1 AUrms2 AUrms3 - ----  eeeeo oo
AUmn AUmn1l AUMnN2 AUMN3  -----eeeeo oo
AUdc AUdcl AUdc2 AUdc3  ----- o ool
Star AUac AUacl AUac?2 AUac3  ----- el ool
pDelta Alrm | - eeeee aeaas Alrms4d ~ ----- e
Almn  ----- ----- e Almn4  ----- -----
Aldc ----- a-e-- e Aldc4d  ----- -----
Alac 0 N\ge--- -----  ----- Alac4  ----- -----
Note

During All display, the result of the delta computation is displayed at the position of each

element as shown above, but the number attached to the symbol has no relation to the

element number. For example, if [i1-i2] is selected from the delta computation menu, the true
rms value of [i1-i2] is computed and displayed at [Alrms1].

IM 253710-01E
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Appendix 4 List of Initial Settings and Display Order
of Numerical Data

Initial Settings (Factory Default)
For input module 253751

P2

Item Setting
Setup
Mode Normal
Wiring 1P2W-1P2W
Display Resolution 5 digits
PLL Source Chi
Input
U Range 2000Vpk
Terminal 5A
| Range 10Apk
Sensor Ratio 10.0000
Line Filter Off
Zero Cross Filter Off
Scaling Off
Pt Ratio 1.0000
Ct Ratio 1.0000
Scaling Factor 1.0000
Measure(Normal)
Mode On
Period Zero Cross
Sync Source
Elementl Ch2
Element2 Ch4
Element3 Ché
Element4 Ch8
AMeasure Off
User Function
Functionl
Mode Off
Unit \%
Expression URMS(E1)
Function2
Mode Off
Unit A
Expression IRMS(E1)
Function3
Mode Off
Unit \%
Expression UPPK(E1)
Function4
Mode Off
Unit A
Expression IPPK(E1)
S Formula UrmsCrms
Averaging
Mode Off
Count 2
Phase 180Lead/Lag
PcFormula
Pc Formula IEC76-1(1976)
P1 0.5000

0.5000




Appendix 4 List of Initial Settings and Display Order of Numerical Data

Item Setting
Measure(Harmonics)
Start Pos 0
User Function
Functionl
Mode Off
Unit \%
Expression U(E1,0R1)
Function2
Mode Off
Unit A
Expression I(E1,0R1)
Function3
Mode Off
Unit w
Expression P(E1,0R1)
Function4
Mode Off
Unit VA
Expression S(E1,0R1)
Min Order 1
Max Order 100
Thd Formula [Total
Trigger
Mode Off
Source Chi
Type Edge
Edge
Slope Rise
Level 0.0%
Window
Condition In
Center Level 0.0%
Width Level 25.0%
Position 0%
Delay 0.0us
Display
Format Numeric+Wave
Item Amount 8
Numeric Disp Items
Norm Item No. 1
Function urms
Element 1
Wave Setting
Wave Format Single
Interpolate Line
Graticule Grid (Ef)
Sacle Value On
Trace Label Off
Mapping Auto
Bar
Bar Item No. 1
Function U
Element 1
Bar Markerl 1 order
Bar Marker2 13 order
Start Order 0
End Order 100
Vector
Numeric On

App-11
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Appendix 4 List of Initial Settings and Display Order of Numerical Data

Item Setting
Math
Mode Off
Math1
Function Off
Expression C1
Unit \%
Scaling Auto
Upper 1.0000E+2
Lower -1.0000E+2
Math2
Function Off
Expression c2
Unit A
Scaling Auto
Upper 1.0000E+2
Lower -1.0000E+2
Start Point 0.000ms
End Point 100.000ms
FFT Points 1000
FFT Window Rect
Cursor
Type Off
Cursorl Trace Chl
Cursor2 Trace Chl
Zoom
Mode Main
Zoom Format Main
Allocation All On
Z1
Z1 Mag x2.5
Z1 Position 25.000ms
Z2
Z2 Mag x2.5
Z2 Position 75.000ms

App-12
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Appendix 4 List of Initial Settings and Display Order of Numerical Data

For input module 253752 (Only the input setting items are listed. All other items
are the same as for input module 253751.)

Item Setting
Input
U Range 2000Vpk
Terminal 5A
| Range 10Apk
Sensor Ratio 10.0000
Line Filter Off
Zero Cross Filter Off
Scaling Off
Pt Ratio 1.0000
Ct Ratio 1.0000
Scaling Factor 1.0000

For motor module 253771 (Only the input setting items are listed. All other items
are the same as for input module 253751.)

Item Setting
INPUT
Range
Speed(Ch7) 50Vpk
Torque(Ch8) 50Vpk
Sense Type Analog
Frequency Range 2k-200kHz
Line Filter Off
ZeroCross Filter Off
Scaling
Speed (Ch7) 1.0000
Torque(Ch8) 1.0000
Pm 1.0000
Unit
Speed(Ch7) rpm
Torque(Ch8) Nm
Pm w
Pulse N 60
Pole 2
Sync Speed Source CH2

Items that are not reset to their factory default settings when the instrument is

initialized

(These items are saved as setup parameters. However, they do not change the
instrument's settings when loaded.)

Item Setting
Communication
GPIB
Address 1
RS232
Baud Rate 19200
Format 8-No-1
Rx-Tx No-No
Terminator Cr+Lf
SCSI ID
Own ID 6
Date/Time The time of shipment
Message English
LCD Brightness 2
File
File Item Setup
Wave
Type Binay
Range All
Copy
Copy To Printer

App-13
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Appendix 4 List of Initial Settings and Display Order of Numerical Data

Display Order of the Numerical Data
* When the order of the numerical data is reset, the measurement function data are

displayed in the order given in the next table.

« The measurement function data of element 1, 2, 3, 4, ZA, 2B are displayed in that

order.

For the normal measurement mode

Order  Measurement Function Element
1 urms 1
2 Umn(mean) 1
3 Udc 1
4 Uac 1
5 Irms 1
6 Imn(mean) 1
7 Idc 1
8 lac 1
9 P 1
10 S 1
11 Q 1
12 A 1
13 ® 1
14 fU(Frequ) 1
15 fl(Freql) 1
16 U+pk 1
17 U-pk 1
18 I+pk 1
19 I-pk 1
20 Cfu 1
21 Cfl 1
22 FfU 1
23 Ffl 1
24 Z 1
25 Rs 1
26 Xs 1
27 Rp 1
28 Xp 1
29 Pc 1
30 n* 1
31 1/n* 1
32 F1* 1
33 F2* 1
34 F3* 1
35 F4* 1
36 AUrms 1
37 AUmn(mean) 1
38 AUdc 1
39 AUac 1
40 Alrms 1
41 Almn(mean) 1
42 Aldc 1
43 Alac 1
44t050 --------- e

* Displayed only for element 1.

The following data are displayed when the motor module is installed.

Order  Measurement Function Element
44 Speed 1
45 Torque 1
46 Sync 1
47 Slip 1
48 Pm 1
49 nmA 1
50 nmB 1

App-14
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Appendix 4 List of Initial Settings and Display Order of Numerical Data

For the harmonic measurement mode

Order  Measurement Function Element Harmonic Order ™
1 u 1 Total
2 I 1 Total
3 P 1 Total
4 S 1 Total
5 Q 1 Total
6 U 1 1

7 I 1 1

8 P 1 1

9 S 1 1

10 Q 1 1

11 A 1 1

12 o) 1 1

13 @ 1 1

14 ol 1 1

15 fu 1 1

16 fl 1 1

17 z 1 1

18 Rs 1 1

19 Xs 1 1

20 Rp 1 1

21 Xp 1 1

22 Uhdf 1 1

23 Ihdf 1 1

24 Phdf 1 1

25 Uthd 1 1

26 Ithd 1 1

27 Pthd 1 1

28 Uthf 1 1

29 Ithf 1 1

30 Utif 1 1

31 Itif 1 1

32 hvf 1 1

33 hcf 1 1

34 @U1-U27 1 1

35 QU1-U3"? 1 1

36 QU1-I11"? 1 1

37 @U1-1272 1 1

38 QU1-132 1 1

39 F1'2 1 1

40 F22 1 1

41 F3"2 1 1

42 F4"2 1 1
431050 -------—- e e

*1 Harmonic orders are displayed inside parentheses.
*2 Displayed only for element 1.

The following data are displayed when the motor module is installed.

Order Measurement Function Element Harmonic Order

43 Speed 1 0(dc)
44 Trg(dc) 1 0(dc)
45 Sync 1 0(dc)
46 Slip 1 0(dc)
47 Pm 1 0(dc)
48 nmA 1 0(dc)
49 nmB 1 0(dc)
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Appendix 5 ASCII Header File Format

/I'YOKOGAWA ASCII FILE FORMAT

$Publicinfo

FormatVersion
Model

Endian
DataFormat
GroupNumber
TraceTotalNumber
DataOffset

$Groupl
TraceNumber
BlockNumber
TraceName
BlockSize
VResolution
VOffset
VDataType
VUnit
VPIlusOverData
VMinusOverData
VlllegalData
VMaxData
VMinData
HResolution
HOffset

HUnit

Date

Time

$Group?2
TraceNumber
BlockNumber
TraceName
BlockSize
VResolution
VOffset
VDataType
VUnit
VPlusOverData
VMinusOverData
VlllegalData
VMaxData
VMinData
HResolution
HOffset

HUnit

111
PZ4000
Big
Trace

4

16

0

4
1

Chi

500
4.5777764E-03
3.3738281E+00
1S2

\

?

?

?

32767

-32768
2.0000000E-07
0.0000000E+00
s

1999/01/03
20:36:59

4
1

Chb

500
7.6296274E-02
2.5000000E+03
1S2

\Y

?

?

?

32767

-32768
2.0000000E-07
0.0000000E+00
s

Ch2

500
3.8148137E-04
8.2995603E-02
1S2

A

?

?

?

32767

-32768
2.0000000E-07
0.0000000E+00
s

1999/01/03
20:36:59

Ché

500
3.8148137E-04
1.2500000E+01
1S2

A

?

?

?

32767

-32768
2.0000000E-07
0.0000000E+00
S

Ch3

500
7.6296274E-02
2.5000000E+03
I1S2

\%

?

?

?

32767

-32768
2.0000000E-07
0.0000000E+00
S

1999/01/03
20:36:59

Ch7

500
7.6296274E-02
2.5000000E+03
1S2

\%

?

?

?

32767

-32768
2.0000000E-07
0.0000000E+00
S

Ch4

500
3.8148137E-04
1.2500000E+01
1S2

A

?

?

?

32767

-32768
2.0000000E-07
0.0000000E+00
S

1999/01/03
20:36:59

Ch8

500
3.8148137E-04
1.2500000E+01
1S2

A

?

?

2

32767

-32768
2.0000000E-07
0.0000000E+00
s
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Appendix 5 ASCII Header File Format

Date
Time

$Group3
TraceNumber
BlockNumber
TraceName
BlockSize
VResolution
VOffset
VDataType
VUnit
VPlusOverData
VMinusOverData
VlllegalData
VMaxData
VMinData
HResolution
HOffset

HUnit

Date

Time

$Group4
TraceNumber
BlockNumber
TraceName
BlockSize
VResolution
VOffset
VDataType
VUnit
VPIlusOverData
VMinusOverData
VlllegalData
VMaxData
VMinData
HResolution
HOffset

HUnit

Date

Time

$Privatelnfo
Form
InputModule

Mode
ModelVersion

(Note) This header file format is common to many YOKOGAWA measurement
instruments. Therefore, even data that are not needed by this instrument (0
data) are included.

1999/01/03
20:36:59

4

1

Ch1(CAL)

1024
4.5777764E-03
0.0000000E+00
1S2

Vv

?

?

?

32767

-32768
1.0000000E-06
0.0000000E+00
S

1999/01/03
20:36:59

4
1

Ch5(CAL)

1024
7.6296274E-02
0.0000000E+00
1S2

Vv

?

?

?

32767

-32768
1.0000000E-06
0.0000000E+00
s

1999/01/03
20:36:59

8.000000e+06
253752
253752
NORMAL
2.01

1999/01/03
20:36:59

Ch2(CAL)
1024
3.8148137E-04
0.0000000E+00
1S2

A

?

?

?

32767

-32768
1.0000000E-06
0.0000000E+00
S

1999/01/03
20:36:59

Ch6(CAL)

1024
3.8148137E-04
0.0000000E+00
I1S2

A

?

?

?

32767

-32768
1.0000000E-06
0.0000000E+00
s

1999/01/03
20:36:59

253752
253752

1999/01/03
20:36:59

Ch3(CAL)
1024
7.6296274E-02
0.0000000E+00
1S2

Vv

2

?

?

32767

-32768
1.0000000E-06
0.0000000E+00
S

1999/01/03
20:36:59

Ch7(CAL)

1024
7.6296274E-02
0.0000000E+00
1S2

v

?

?

?

32767

-32768
1.0000000E-06
0.0000000E+00
S

1999/01/03
20:36:59

253771
253771

1999/01/03
20:36:59

Ch4(CAL)
1024
3.8148137E-04
0.0000000E+00
1S2

A

2

?

?

32767

-32768
1.0000000E-06
0.0000000E+00
S

1999/01/03
20:36:59

Ch8(CAL)

1024
3.8148137E-04
0.0000000E+00
1S2

A

?

?

?

32767

-32768
1.0000000E-06
0.0000000E+00
s

1999/01/03
20:36:59

253771
253771
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Appendix 5 ASCII Header File Format

$Publicinfo (Common information)

FormatVersion : Version No. of YOKOGAWA'’s common header file

Model : Model name

Endian : Endian mode (Big)™ when the file was saved

DataFormat : Storage format (Trace)™ of the waveform data of the BINARY file
GroupNumber : The number of “$Group” below

TraceTotalNumber : Total number of saved waveforms

DataOffset : Start position™ of the waveform data of the BINARY file

$Groupl (Group information)

TraceNumber : The number of waveforms in this group

BlockNumber : The number of blocks in this group™

TraceName : Name of each waveform

BlockSize : Number of data points of each waveform in one block

VResolution : The value of coefficient VResolution of the Y-axis converting equation
of each waveform™

VOffset : The value of coefficient VOffset of the Y-axis converting equation of each
waveform™

VDataType : Waveform data type of the BINARY file of each waveform™

VUnit : The unit used on the Y-axis of each waveform (no influence on the data)

VPlusOverData : When the BINARY data of each waveform are equal to or greater
than this value, the data are erroneous

VMinusOverData : When the BINARY data of each waveform are equal to or less than
this value, the data are erroneous

VMaxData : Maximum value of the BINARY data of each waveform

VMinData : Minimum value of the BINARY data of each waveform

HResolution : The value of coefficient HResolution of the X-axis converting equation
of each waveform™

HOffset : The value of coefficient HOffset of the X-axis converting equation of each
waveform™

HUnit : The unit used on the X-axis of each waveform (no influence on the data)

Date : The date that the trigger occurred

Time : The time that the trigger occurred

$Privatelnfo (Model-specific information)

ModelVersion : Model version No.
Form: Internal clock frequency for pulse count
(Additional information only when the motor module is installed)
MathBlockNo. : Block No. being computed
FormMathl : The waveform of Math1 being computed and its information
FormMath2 : The waveform of Math2 being computed and its information
DisplayBlockSize : Data length that is displayed on the screen (display record length)
DisplayPointNo. : Value indicating where the left end of the display record length lies
in the memory (Display offset, the value is equal to 1 when the record length = the
display record length)
PhaseShift : Phase information (advance : —, delay : +)
PTraceName : Bit information of logic waveforms

For details on *1 to *7, see the next page.
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Appendix 5 ASCII Header File Format

Creation of ASCII Header Files
When waveform data are saved to the floppy disk, the following two files are
automatically created in the same directory.

* Waveform data file (QWVF)
« ASCII header file (OHDR)

Of the two files, only the waveform data file can be loaded by the instrument (However,
the ASCII header file (HDR) must also exist). The ASCII header file that is being
described in this section cannot be opened with the instrument. This file can be used
when analyzing waveforms on a PC, for example.

*1 Endian mode when the file was saved
Big : Motorola 68000 series data

*2 Storage format of the waveform data of the BINARY file
Trace : Format in which blocks are organized for each waveform

*3 Start position of the waveform data of the BINARY file
The offset from the beginning of the file. This value is always 0 for the PZ4000.

*4 Maximum number of blocks of a group
When the number of blocks varies for each waveform, this number is the maximum
number of blocks. This value is always 1 for the PZ4000.

*5 Y-axis converting equation of each waveform
Y-axis value = VResolution x raw data + VOffset

*6 Data Type
ISn : n-byte signed integer
IUn : n-byte unsigned integer
FSn : n-byte signed real number
FUn : n-byte unsigned real number
Bm : m-bit data

*7 X-axis converting equation of each waveform
X-axis value = HResolution x raw data + HOffset
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Appendix 6 Float File Format

For normal measurement mode
* When only power measurement modules are installed

Element 1 Element 2 Element 3 Element 4 ZA B
Address Numerical Data Address Numerical Data AddressNumerical Data Addres%\lumerical Data Addreﬁaumerical Data Addreﬁlsumerical Data
0000 Urms 00AC Urms 0158 Urms 0204 Urms 02B0 Urms 035C Urms
0004 Umn 00BO Umn 015C Umn 0208 Umn 02B4 Umn 0360 Umn
0008 Udc 00B4 Udc 0160 Udc 020C Udc 02B8 Udc 0364 Udc
000C Uac 00B8 Uac 0164 Uac 0210 Uac 02BC Uac 0368 Uac
0010 Irms 00BC Irms 0168 Irms 0214 Irms 02C0 Irms 036C Irms
0014 Imn 00CO Imn 016C Imn 0218 Imn 02C4 Imn 0370 Imn
0018 Idc 00C4 Idc 0170 Idc 021C Idc 02C8 Idc 0374 Idc
001C lac 00C8 lac 0174 lac 0220 lac 02CC lac 0378 lac
0020 P ooCC P 0178 P 0224 P 02D0 P 037C P
0024 s 00D0 S 017C s 0228 S 02D4 S 0380 S
0028 Q 00D4 Q 0180 Q 022C Q 02D8 Q 0384 Q
002C A 00D8 A 0184 A 0230 A 02DC A 0388 A
0030 ¢ 0oDC ¢ 0188 ¢ 0234 o 02E0 ¢ 038C ¢
0034 fu 00EO fU 018C fu 0238 fU 02E4 NAN 0390 NAN
0038 fl 00E4 fl 0190 fl 023C fl 02E8 NAN 0394 NAN
003C U+pk 00E8 U+pk 0194 U+pk 0240 U+pk 02EC NAN 0398 NAN
0040 U-pk 00EC U-pk 0198 U-pk 0244 U-pk 02F0 NAN 039C NAN
0044 I+pk 00FO0 I+pk 019C I+pk 0248 1+pk 02F4 NAN 03A0 NAN
0048 I-Pk 00F4 I-Pk 01A0 I-Pk 024C 1-Pk 02F8 NAN 03A4 NAN
004C Cfu 00F8 CfU 01A4 CfU 0250 Cfu 02FC NAN 03A8 NAN
0050 Cifl 00FC Cifl 01A8 Cifl 0254 Cifl 0300 NAN 03AC NAN
0054 FfU 0100 FfU 01AC FfU 0258 FfU 0304 NAN 03B0 NAN
0058 Ffl 0104 Ffl 01BO Ffl 025C Ffl 0308 NAN 03B4 NAN
005C Zz 0108 Z 01B4 Z 0260 Z 030C Zz 03B8 Z
0060 Rs 010C Rs 01B8 Rs 0264 Rs 0310 Rs 03BC Rs
0064 Xs 0110 Xs 01BC Xs 0268 Xs 0314 Xs 03C0 Xs
0068 Rp 0114 Rp 01CO0 Rp 026C Rp 0318 Rp 03C4 Rp
006C Xp 0118 Xp 01C4 Xp 0270 Xp 031C Xp 03C8 Xp
0070 Pc 011C Pc 01C8 Pc 0274 Pc 0320 Pc 03CC Pc
0074 n 0120 n 01CC n 0278 n 0324 n 03D0 n
0078 1/n 0124 1/n 01D0 1/n 027C 1/n 0328 1/n 03D4 1/n
007C F1 0128 F1 01D4 F1 0280 F1 032C F1 03D8 F1
0080 F2 012C F2 01D8 F2 0284 F2 0330 F2 03DC F2
0084 F3 0130 F3 01DC F3 0288 F3 0334 F3 03E0 F3
0088 F4 0134 F4 01E0 F4 028C F4 0338 F4 03E4 F4
008C AUrms 0138 AUrms 01E4 AUrms 0290 AUrms 033C NAN 03E8 NAN
0090 AUmn 013C AUmn 01E8 AUmMN 0294 AUmn 0340 NAN 03EC NAN
0094 AUdc 0140 AUdc 01EC AUdc 0298 AUdc 0344 NAN 03F0O NAN
0098 AUac 0144 AUac 01F0 AUac 029C AUac 0348 NAN 03F4 NAN
009C Alrms 0148 Alrms 01F4 Alrms 02A0 Alrms 034C NAN 03F8 NAN
00A0 Almn 014C Almn 01F8 Almn 02A4 Almn 0350 NAN 03FC NAN
00A4 Aldc 0150 Aldc 01FC Aldc 02A8 Aldc 0354 NAN 0400 NAN
00A8 Alac 0154 Alac 0200 Alac 02AC Alac 0358 NAN 0404 NAN

Note

This format is fixed regardless of the number of modules that are installed. 258 data points
(43 functions x 6 elements) are saved even when there is one module installed.
The same data are saved for n, 1/n, and F1 to F4 on all elements regardless of whether or
not the modules are installed.
In places where measurement functions are not computed or are NAN, O0x7FC00000 is

saved.

0x7F800000 and 0xFF800000 are saved when the data values are positive infinity and
negative infinity, respectively.
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Appendix 6 Float File Format

* When power measurement modules and motor module are installed

Element 1 Element 2 Element 3 Element 4 IA IB
Address Numerical Data Address Numerical Data AddressNumerical Data Addres%\lumerical Data Addresfaumerical Data Addreﬁfﬂmerical Data
0000 Urms 00AC Urms 0158 Urms 0204 Urms 02B0 Urms 035C Urms
0004 Umn 00BO Umn 015C Umn 0208 Umn 02B4 Umn 0360 Umn
0008 Udc 00B4 Udc 0160 Udc 020C Udc 02B8 Udc 0364 Udc
000C Uac 00B8 Uac 0164 Uac 0210 Uac 02BC Uac 0368 Uac
0010 Irms 00BC Irms 0168 Irms 0214 Irms 02C0O0 Irms 036C Irms
0014 Imn 00CO Imn 016C Imn 0218 Imn 02C4 Imn 0370 Imn
0018 Idc 00C4 Idc 0170 Idc 021C Idc 02C8 Idc 0374 Idc
001C lac 00C8 lac 0174 lac 0220 lac 02CC lac 0378 lac
0020 P ooccC P 0178 P 0224 P 02D0 P 037C P
0024 S 00D0 S 017C s 0228 S 02D4 S 0380 S
0028 Q 00D4 Q 0180 Q 022C Q 02D8 Q 0384 Q
002C A 00D8 A 0184 A 0230 A 02DC A 0388 A
0030 o oobC o 0188 o 0234 o 02E0 o 038C o
0034 fu 0O0EO FU 018C fU 0238 fU 02E4 NAN 0390 NAN
0038 fl O0E4 FI 0190 fl 023C fl 02E8 NAN 0394 NAN
003C U+pk 00E8 U+pk 0194 U+pk 0240 U+pk 02EC NAN 0398 NAN
0040 U-pk 00EC U-pk 0198 U-pk 0244 U-pk 02F0 NAN 039C NAN
0044 1+pk 00FO0 I+pk 019C I+pk 0248 1+pk 02F4 NAN 03A0 NAN
0048 1-Pk 00F4 1-Pk 01A0 I-Pk 024C 1-Pk 02F8 NAN 03A4 NAN
004C CfU 00F8 Cfu 01A4 CfU 0250 CfuU 02FC NAN 03A8 NAN
0050 Cfl O0FC Cifl 01A8 Cifl 0254 Cifl 0300 NAN 03AC NAN
0054 FfU 0100 FfU 01AC FfU 0258 FfU 0304 NAN 03B0O NAN
0058 Ffl 0104 Ffl 01BO Ffl 025C Ffl 0308 NAN 03B4 NAN
005C Zz 0108 Z 01B4 Z 0260 Z 030C Zz 03B8 Z
0060 Rs 010C Rs 01B8 Rs 0264 Rs 0310 Rs 03BC Rs
0064 Xs 0110 Xs 01BC Xs 0268 Xs 0314 Xs 03C0 Xs
0068 Rp 0114 Rp 01CO0 Rp 026C Rp 0318 Rp 03C4 Rp
006C Xp 0118 Xp 01C4 Xp 0270 Xp 031C Xp 03C8 Xp
0070 Pc 011C Pc 01C8 Pc 0274 Pc 0320 Pc 03CC Pc
0074 n 0120 n 01CC n 0278 n 0324 n 03D0 n
0078 1/n 0124 1/n 01D0 1/n 027C 1/n 0328 1/n 03D4 1/n
007C F1 0128 F1 01D4 F1 0280 F1 032C F1 03D8 F1
0080 F2 012C F2 01D8 F2 0284 F2 0330 F2 03DC F2
0084 F3 0130 F3 01DC F3 0288 F3 0334 F3 03E0 F3
0088 F4 0134 F4 01E0 F4 028C F4 0338 F4 03E4 F4
008C AUrs 0138 AUrs 01E4 AUrs 0290 AUrs 033C Speed 03E8 Speed
0090 Aumn 013C Aumn 01E8 Aumn 0294 Aumn 0340 Torque 03EC Torque
0094 AUdc 0140 AUdc 01EC AUdc 0298 AUdc 0344 Sync 03F0 Sync
0098 AUac 0144 AUac 01F0 AUac 029C AUac 0348 Slip 03F4 Slip
009C Alrms 0148 Alrms 01F4 Alrms 02A0 Alrms 034C Pm 03F8 Pm
00A0 Almn 014C Almn 01F8 Almn 02A4 Almn 0350 nmA 03FC nmA
00A4 Aldc 0150 Aldc 01FC Aldc 02A8 Aldc 0354 nmB 0400 nmB
00A8 Alac 0154 Alac 0200 Alac 02AC Alac 0358 NAN 0404 NAN

Note

This format is fixed regardless of the number of modules that are installed. 258 data points

(43 functions x 6 elements) are saved even when there is one module installed.

The same data are saved for n, 1/n, and F1 to F4 on all elements regardless of whether or

not the modules are installed.

In places where measurement functions are not computed or are NAN, 0x7FC00000 is

saved.

0x7F800000 and 0xFF800000 are saved when the data values are positive infinity and
negative infinity, respectively.
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Appendix 6 Float File Format

For harmonic measurement mode

* When the measurement function is U, I, or P (The measured values of the harmonics and the harmonic
distortion factors are saved.)

Address  Numerical Data Address  Numerical Data
0000 Measured value Total — —
0004 Measured value DC component 07D8 Harmonic distortion factor of the DC component
0008 Fundamental component 07DC Harmonic distortion factor of the fundamental component
(1st order)
0ooC 2nd order harmonic component 07EO Harmonic distortion factor of the 2nd order harmonic component
! ! ! !
07D4 500th order harmonic component OFAC Harmonic distortion factor of the 500th order harmonic component
Note

Even if the upper limit of the harmonic order under analysis is less than 500th order, data up
to 500th order are saved. The data of the harmonic orders that are not analyzed are saved
as NAN (0x7FC00000).

* When the measurement function is other than those indicated above and > List as described in the next
paragraph (Only the measured values of the harmonics are saved.)

Address Numerical Data

0000 Measured value Total

0004 Measured value DC component

0008 Fundamental component (1st order)

0ooC 2nd order harmonic component

! !

07D4 500th order harmonic component
Note

Even if the upper limit of the harmonic order under analysis is less than 500th order, data up
to 500th order are saved. The data of the harmonic orders that are not analyzed are saved
as NAN (0x7FC00000).
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Appendix 6 Float File Format

¢ When the measurement functionis X List
« For products with firmware version before 2.01

Element 1 Element 2 Element 3 Element 4 IA IB
Address Numerical Data Address Numerical Data AddressNumerical Data Addresﬁ\lumerical Data Addreﬁaumerical Data Addreﬁﬁjmerical Data
0000 Urms 006C Urms 00D8 Urms 0144 Urms 01BO Urms 021C Urms
0004 Irms 0070 Irms 00DC Irms 0148 Irms 01B4 Irms 0220 Irms
0008 P 0074 P 00EO P 014C P 01B8 P 0224 P
0ooC s 0078 S 00E4 S 0150 S 01BC S 0228 S
0010 Q 007C Q 00E8 Q 0154 Q 01C0 Q 022C Q
0014 A 0080 A 00EC A 0158 A 01C4 A 0230 A
0018 ¢ 0084 ¢ 00F0 ¢ 015C o 01C8 o 0234 o
001C fu 0088 fU 00F4 fU 0160 fU 0ilCcC fu 0238 fU
0020 fl 008C fl 00F8 fl 0164 fl 01D0 fl 023C fl
0024 Uthd 0090 Uthd 00FC Uthd 0168 Uthd 01D4 Uthd 0240 Uthd
0028 Ithd 0094 Ithd 0100 Ithd 016C Ithd 01D8 Ithd 0244 lthd
002C Pthd 0098 Pthd 0104 Pthd 0170 Pthd 01DC Pthd 0248 Pthd
0030 Uthf 009C Uthf 0108 Uthf 0174 Uthf 01EQ Uthf 024C Uthf
0034 Ithf 00AQ Ithf 010C Ithf 0178 Ithf 01E4 Ithf 0250 Ithf
0038 Utif 00A4 Utif 0110 Utif 017C Utif 01E8 Utif 0254 Utif
003C Itif 00A8 Itif 0114 Itif 0180 Itif 01EC Itif 0258 Itif
0040 hvf 00AC hvf 0118 hvf 0184 hvf 01F0 hvf 025C hvf
0044 hcf 00BO hcf 011C hcf 0188 hcf 01F4 hcf 0260 hcf
0048 NAN 00B4 NAN 0120 NAN 018C NAN 01F8 @U1-U2 0264 @U1-U2
004C NAN 00B8 NAN 0124 NAN 0190 NAN 01FC @U1-U3 0268 @U1-U3
0050 NAN 00BC NAN 0128 NAN 0194 NAN 0200 q@U1-11 026C @U1-11
0054 NAN 00CO NAN 012C NAN 0198 NAN 0204 @U1-12 0270 @U1-12
0058 NAN 00C4 NAN 0130 NAN 019C NAN 0208 @U1-I13 0274 @U1-I13
005C F1 00C8 F1 0134 F1 01A0 F1 020C F1 0278 F1
0060 F2 00CC F2 0138 F2 01A4 F2 0210 F2 027C F2
0064 F3 00D0 F3 013C F3 01A8 F3 0214 F3 0280 F3
0068 F4 00D4 F4 0140 F4 01AC F4 0218 F4 0284 F4

Note

This format is fixed regardless of the number of modules that are installed or the elements

that are specified to be saved. 162 data points (27 functions x 6 elements) are saved even
when there is one module installed.
The same data are saved for F1 to F4 on all elements regardless of whether or not the

modules are installed.

In places where measurement functions are not computed or are NAN, 0x7FC00000 is

saved.

0x7F800000 and 0xFF800000 are saved when the data values are positive infinity and
negative infinity, respectively.
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Appendix 6 Float File Format

« For products with firmware version 2.01 or later

Element 1 Element 2 Element 3 Element 4 IA IB
Address Numerical Data Address Numerical Data AddressNumerical Data Addres%\lumerical Data Addreﬁﬁumerical Data Addreﬁlsumerical Data
0000 Urms 005C Urms 00B8 Urms 0114 Urms 0170 Urms 01CC Urms
0004 Irms 0060 Irms 00BC Irms 0118 Irms 0174 Irms 01D0 Irms
0008 P 0064 P 00Co P 011C P 0178 P 01D4 P
oooCc s 0068 S 00C4 s 0120 S 017C s 01D8 S
0010 Q 006C Q 00C8 Q 0124 Q 0180 Q 01DC Q
0014 A 0070 A 00CC A 0128 A 0184 A 01E0 A
0018 ¢ 0074 ¢ 00D0 ¢ 012C ¢ 0188 ¢ 01E4 ¢
001C Zz 0078 Z 00D4 Z 0130 Z 018C z 01E8 Z
0020 Xs 007C Xs 00D8 Xs 0134 Xs 0190 Xs 01EC Xs
0024 Rs 0080 Rs 00DC Rs 0138 Rs 0194 Rs 01F0 Rs
0028 Xp 0084 Xp 00EO Xp 013C Xp 0198 Xp 01F4 Xp
002C Rp 0088 Rp 00E4 Rp 0140 Rp 019C Rp 01F8 Rp
0030 FU 008C fU 00E8 fU 0144 FU 01A0 FU 01FC FU
0034 FI 0090 fl 00EC 1l 0148 FI 01A4 FI 0200 FI
0038 Uthd 0094 Uthd 00F0 Uthd 014C Uthd 01A8 Uthd 0204 Uthd
003C Ithd 0098 Ithd 00F4 Ithd 0150 Ithd 01AC Ithd 0208 Ithd
0040 Pthd 009C Pthd 00F8 Pthd 0154 Pthd 01BO Pthd 020C Pthd
0044 Uthf 00AQ0 Uthf 00FC Uthf 0158 Uthf 01B4 Uthf 0210 Uthf
0048 Ithf 00A4 Ithf 0100 Ithf 015C Ithf 01B8 Ithf 0214 Ithf
004C Utif 00A8 Utif 0104 Utif 0160 Utif 01BC Utif 0218 Utif
0050 Itif 00AC Itif 0108 Itif 0164 Itif 01CO0 Itif 021C Itif
0054 hvf 00BO hvf 010C hvf 0168 Hvf 01C4 hvf 0220 Hvf
0058 hcf 00B4 hcf 0110 hcf 016C Hcf 01C8 hcf 0224 Hcf
Address Numerical Data
0228 @U1-U2
022C @U1-U3
0230 @U1-11
0234 @U1-12
0238 @U1-13
023C F1
0240 F2
0244 F3
0248 F4
024C Speed
0250 Torque
0254 Sync
0258 Pm
025C nmA
0260 nmB

Note

* This format is fixed regardless of the number of modules that is installed or elements
specified for storage. Even when the number of installed modules is 1, 153 data points are
saved. However, when the motor module is not installed, NAN (0x7FC00000) is saved to the
positions between Speed and nmB.

« 0x7FCO00000 is saved in measurement function positions that are NAN or are not being
computed.

¢ When the data value is equal to positive infinity, 0x7F800000 is saved; when the data value is
negative infinity, 0OxFF800000 is saved.
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Appendix 7 Power Basics (Power/Harmonics/Three

Power

Constants Related to the AC Circuit)

This section describes the basic concepts of power, harmonics, and the three constants
related to the AC circuit.

Electrical energy is transformed and used in different forms such as heat in an electric
heater or an electric furnace, rotational power to drive motors, and light in fluorescent
and mercury lamps. Power (electric power) represents the amount of work that the
electricity (electrical energy) performs on these types of loads over a unit amount of time.
The unit of power is W (watts). When 1 joule of work is done over a period of 1 second,
the electrical power is equal to 1 W.

DC power
DC power P[W] can be determined by the product of the applied voltage U(V) and the
current I[A].
P =UI[W]
In the following figure, electrical energy indicated in the above equation is taken from
the power source and dissipated at R[Q] (load).

— |

'
1
c

Py

AC (alternating current)

The electricity supplied by the power company is an alternating current. The
waveform is sinusoidal. The amplitude of an AC signal an be expressed in terms of
the instantaneous values, maximum values, rms values, and mean values. In
general, it is expressed in terms of rms values.
The instantaneous value of the current of a sine wave, i, is expressed as Imsinwt (Im :
max. value of current, w: angular velocity where w = 27, f : frequency of the AC
signal). The heating effect of the AC signal is proportional to i and varies as shown in
the following figure.

* Refers to the electrical energy being converted to heat energy due to current flowing

through the resistor.
i |m2
Same area

/ \ . / B \\ k / Mean of i?
Im \ Rm'svaluel//

2m— wt

i = Imsinwt

Rms value (effective value)
The rms value (effective value) is the value of the DC signal that generates the same
heating effect as the AC signal. If the value of the DC signal that generates the same
heating effect is expressed as I, then

. .2
I = \/Mean over one period of i~ =

Because this value is equal to the square root of the mean of the square of the
instantaneous values (i) over one period (in short, rms), the symbol “rms” is generally
used to denote the effective value.

I
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Appendix 7 Power Basics (Power/Harmonics/Three Constants Related to the AC Circuit)

For the mean value, since taking the average over one period of a sine wave results
in zero, the mean is determined using the absolute value over one period of the
signal. As with the rms value, if the mean value of the current of the instantaneous
value i = Imsinwt is expressed as Imn, then,

2n

1 . 2
Imn = Mean over one period of ||| = —/ |||dcot = —1m
2n o T
This relationship is the same for the voltage of the sine wave.

The maximum value, rms value, and mean value of an AC sine wave are related in
the following way. These values are used to calculate the crest factor and the form
factor which are used to determine the trend of an AC signal.

Maximum value

Crest factor =
Rms value

Rms value

Form factor =
Mean value
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Appendix 7 Power Basics (Power/Harmonics/Three Constants Related to the AC Circuit)

Vector Display of an AC signal

In general, the instantaneous values of voltage and current are expressed by the
following equations.

Voltage : u = Unsinwt

Current : i = Insin(wt — @)
The time offset of the voltage and current is called the phase difference, and @ is
called the phase angle. This time offset is mainly created by the load that is supplied
with power. In general, when there is only resistance in the load, the phase difference
is zero; when there is inductance (coil) in the load, the current lags behind the voltage;
when there is capacitance in the load, the current leads the voltage.

When the current lags the voltage When the current leads the voltage
u u
| .
i
0 2n/ — ot 0 n 2n —ot
]

The vector display is used to show the amplitude and phase relationships of the
voltage and current. Taking the positive vertical axis to be the reference, an angle in
the counter clockwise direction is taken to be positive.

To clearly indicate that the graph is showing a vector, a dot is placed on the top of the
symbol representing the value. The amplitude of the vector represents the rms value.

When the current lags the voltage When the current leads the voltage

. A
0 0

The vector display of the voltage and current of a three-phase AC signal would look
something like the following figure.

Uu
i1
?
is
o
¢ .
U2
Us I %
?
S
o
g
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Appendix 7 Power Basics (Power/Harmonics/Three Constants Related to the AC Circuit)

AC power

Because a phase difference depending on the load exists between the voltage and
current, AC power is not as easily determined as DC power.
When the instantaneous voltage is u = Umsinwt and the instantaneous current is
i = Imsin(wt — @), the instantaneous power, p, is

p =uxi=Umsinwt X Imsin(wt — @) = Ulcosep — Ulcos(2wt — ¢)

where U and | represent the rms values of the voltage and current, respectively.
p becomes the sum of the time-independent term, “Ulcosg’ and the AC component of
twice the frequency of the voltage or current, “~Ulcos(2wt — @).”
The mean value of power over one period is called the AC power. Taking the mean
over one period, the AC power, P, becomes

P = Ulcos@[W]

The power varies depending on the phase difference, ¢, even when the voltage and
current are the same. As shown in the figure below, the section above the horizontal
axis represents positive power (power supplied to the load) and the section below the
horizontal axis represents negative power (power delivered from the load). The
difference between the two is the power dissipated by the load. As the phase
difference between the voltage and current increases, negative power increases.

At @ =112, the positive and negative powers become equal and no power is dissipated
in the load.

When the phase difference between the voltage and currentis 0
Positive power

M ﬂ s

0 211 — Wt

When the phase difference between the voltage and current is @

u Positive power
p
WAV’
V \ \/ \/ / I Mean power P =Ulcosg
0 T 2 J — ot

® Negative power

When the phase difference between the voltage and current is %
u

Mean power P = Ulcos g 0

WAl

Positive and negative powers are equal

o
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Appendix 7 Power Basics (Power/Harmonics/Three Constants Related to the AC Circuit)

Active power and the power factor

Not all of the power represented by the product of the voltage and current, Ul, is
dissipated. The product, Ul, is called the apparent power (S). The unit is VA (volt-
ampere). Apparent power is used to express the electrical capacity of the devices
that run under AC power.
Of the apparent power, the true power that is dissipated by the device is called the
active power or effective power (P). This power is the same as the AC power
described earlier.

S = Ul [VA]

P = Ulcosg [W]
cos@ represents the ratio of the true power with respect to the apparent power and
this ratio is called the power factor (A).

Reactive power
When the current | lags the voltage U by ¢, the component of the power in the same
direction as the voltage U is expressed as Icos@ and the component of the power
perpendicular to the voltage U is expressed as Ising. The active power P=Ulcos@is
the product of the voltage U and the current component Icos@. Conversely, the
product of the voltage U and the current component Isingis called reactive power (Q)
and its unit is var.

Q = Ulsing [var]

Apparent power S, active power P, and reactive power Q are related in the following
way.
SZ = P2 + QZ

Xipuaddy

>
o
T

IM 253710-01E App-29



Appendix 7 Power Basics (Power/Harmonics/Three Constants Related to the AC Circuit)

Harmonics

Harmonics are sine waves that have frequencies that are integer multiples of the
frequency of a fundamental signal (generally a 50/60-Hz sinusoid in the field of power).
The current power that flows through the power rectification circuit, phase control circuit,
and other circuits that are used in various electrical devices, generates harmonic
voltages and currents on the power line. When the fundamental signal and harmonic
signals are combined, the waveform is distorted, and this can cause interference to
devices that are connected to the power line.

Terminology
The following terms are related to harmonics.

Fundamental wave (fundamental component)

Periodic complex waves are divided into different sinusoid groups. The
fundamental wave is the signal with the longest period. It is the sinusoid that has
the fundamental frequency among the periodic complex wave.

Fundamental frequency

This is the frequency corresponding to the period of the periodic complex wave. It
is the frequency of the fundamental wave.

Distorted wave

The distorted wave has a waveform that is different from the fundamental wave.
Higher harmonic

Sinusoids that have frequencies that are integer multiples (2 or greater) of the
fundamental frequency.

Harmonic component

The signal component of the waves that have frequencies that are integer multiples
(2 or greater) of the fundamental frequency.

Harmonic distortion factor

The ratio of the rms value of the nth harmonic signal contained in the distorted
waveform to the rms value of the fundamental signal or total signal.

Harmonic order

The integer ratio of the harmonic frequency with respect to the fundamental
frequency.

Total harmonic distortion

The ratio of the rms value of all harmonics to the rms value of the fundamental
signal or total signal.
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Interference caused by harmonic signals
Harmonic signals adversely affect electric devices and facilities. The following are
some examples.

Phase advance capacitor or series reactor

The reduction of circuit impedance caused by the harmonic current causes
excessive current to flow resulting in vibration, humming, overheating, and
burnouts.

Cable

Overheating of the neutral conductor caused by harmonic currents flowing through
it in a three-phase four-wire system.

Potential transformer

Causes magnetostrictive noise of the iron core which leads to increased iron and
copper losses.

Breaker and fuse

Erroneous operation caused by excessive harmonic current. Causes fuse to blow.
Communication

Causes noise voltage from electro-magnetic induction.

Control device

Erroneous operation caused by distorted control signals.

Audio-visual equipment

Deterioration of performance and life span. Flicker caused by video noise.
Malfunction of parts.
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Three Constants Related to the AC Circuit
Resistance
Current i when the instantaneous value of u = Unsinwt of AC voltage is applied to load
resister R[Q] is expressed by the following equation. In denotes the maximum value

of the current.
. Um | .
| = ——sinwt = Imsinwt
R

If expressed in terms of the rms value, the equation becomes | = U/ R.
The current flowing through a resistive circuit has no phase difference with respect to

the voltage.
U
| R
A VAVAV :
i T
Inductance

Current i when the instantaneous value of u = Uysinwt of AC voltage is applied to the
load inductance L[H] is expressed by the following equation.
Um

_Um .n(wt s
I—XL Sl - 2

Tt
wt——

= Imsin
2

If expressed in terms of the rms value, the equation becomes | = U / X, where X =
wL. X_is called inductive reactance and its unit is Q.

Inductance has the effect of inhibiting the current from changing, and consequently
the current phase lags that of the voltage.

Static capacitance
Current i when the instantaneous value of u = Uysinwt of AC voltage is applied to the

load capacitance C[F] is expressed by the following equation.

T

= Imsin(u)t + =

el
2

2

o Um
=< sin
If expressed in terms of the rms value, the equation becomes | = U / Xc, where Xc =1
/ wC. Xc is called capacitive reactance and its unit is Q.

When the polarity of the voltage changes, the maximum charge current that has the
same polarity as the voltage flows through the capacitor. When the voltage
decreases, discharge current that has the opposite polarity as the voltage flows
through the capacitor. Thus, the current phase advances with respect to the voltage.

N

U

-0

c
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R, L, C series circuit
The voltage when resistance Rs[Q], inductance L[H], and static capacitance C[F] are

connected in series is expressed by the following equation.

U= ‘\/(URS)Z +(UL—Uc)? = J(le)Z + (IXL — IXc)?

= W (Rs)? + (XL — Xc)? = IJRs? + Xs?

U 1 Xs
=tan —

)
»\/R52+X52 Rs

i
| Rs L C
= |
URs | UL Uc
U

The relationships between resistance Rs, reactance Xs, and impedance Z are
expressed as follows :

Xs = XL — Xc
Z = JRs? + Xs2

R, L, C parallel circuit
The current when resistance Rp[Q], inductance L[H], and static capacitance C[F] are

connected in parallel is expressed by the following equation.

2 2
|:‘\/(|RP)2+(|L—|C)2 :/(%) +(% —X%

o e e - o

IRPXP 4, Rp
Us—, p=tan —

«/ Rp? + Xp? Xp
Ic |C|
] .
_I,L_/W‘ﬁ\_ ;
IRe. RP
AN
|
U

The relationship between resistance Rp, reactance Xp, and impedance Z are
expressed as follows :

XLXc

p= —
Xc — XL

_ RpXpP

) ‘\/RPZ + Xp?
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