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Note

Trademarks

Revisions
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Thank you for purchasing the WT3000 Precision Power Analyzer.

This Expansion Function User's Manual contains useful information about the operating
procedures and lists the handling precautions of the expansion functions. To ensure
correct use, please read this manual thoroughly before beginning operation. After
reading the manual, keep it in a convenient location for quick reference whenever a
question arises during operation.

Three manuals, including this one, are provided as manuals for the WT3000. Please
read all of them.

Manual Title Manual No. Description

WT3000 Precision Power Analyzer IM 760301-01E  Explains all functions and procedures of
User’'s Manual the WT3000 excluding the expansion
(Vol 1/3) functions and communication functions.
WT3000 Precision Power Analyzer IM 760301-17E  Explains the functions for controlling the
Communication Interface User’s WT3000 using communication

Manual (CD-ROM) commands.

(Vol 2/3)

WT3000 Precision Power Analyzer IM 760301-51E  This manual. Explains the expansion
Expansion Function User’'s Manual functions (motor evaluation function and
(Vol 3/3) options) of the WT3000 and their

operating procedures.

» 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 those that actually appear on your 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 the
permission of Yokogawa Electric Corporation is strictly prohibited.

» The TCP/IP software of this product and the document concerning the TCP/IP
software have been developed/created by YOKOGAWA based on the BSD
Networking Software, Release 1 that has been licensed from the University of
California.

* Microsoft, Internet Explorer, MS-DOS, Windows, Windows NT, and Windows XP are
either registered trademarks or trademarks of Microsoft Corporation in the United
States and/or other countries.

» Adobe, Acrobat, and PostScript are trademarks of Adobe Systems Incorporated.

» For purposes of this manual, the TM and ® symbols do not accompany their
respective trademark names or registered trademark names.

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

» 1st Edition December 2004
- 2nd Edition June 2005
» 3rd Edition  Juanuary 2006

All Rights Reserved, Copyright © 2004 Yokogawa Electric Corporation
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Safety Precautions

This instrument is an IEC safety class 01 instrument (provided with a terminal for
protective earth grounding).

The general safety precautions described in the User’'s Manual IM760301-01E and this
manual (IM760301-51E) must be observed during all phases of operation. If the
instrument is used in a manner not specified in these manuals, 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.
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Conventions Used in This Manual

Safety Markings

Subheadings

Unit

The following markings are used in this manual.

Improper handling or use can lead to injury to the user or damage

A to the instrument. This symbol appears on the instrument to
indicate that the user must refer to the user’'s manual for special
instructions. The same symbol appears in the corresponding place
in the user’'s manual to identify those instructions. In the manual,
the symbol is used in conjunction with the word “WARNING” or
“CAUTION.”

m Calls attention to actions or conditions that could cause serious or

fatal injury to the user, and precautions that can be taken to prevent
such occurrences.

CAUTION Calls attentions to actions or conditions that could cause light injury
—____ tothe user or damage to the instrument or user’s data, and
precautions that can be taken to prevent such occurrences.

Note Calls attention to information that is important for proper operation
of the instrument.

On pages that describe operating procedures, the following symbols, displayed
characters, and terminology are used to distinguish the procedures from their
explanations:

Procedure Follow the numbered. steps. All prqcedures are written with
inexperienced users in mind; experienced users may not need to

carry out all the steps.

Explanation This subsection describes the setting parameters and the
limitations on the procedures.

Displayed Characters and Terminology Used in the Procedural Explanations

Panel Keys and Soft keys
Bold characters used in the procedural explanations indicate characters that are marked on the
panel keys or the characters of the soft keys or menus displayed on the screen.

SHIFT+Panel Key

SHIFT+key means you will press the SHIFT key to turn ON the SHIFT key followed by the
operation key. The setup menu marked in purple below the panel key that you pressed appears
on the screen.

k Denotes 1000. Example: 12 kg, 100 kHz
K Denotes 1024. Example: 459 KB (file data size)
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Chapter 1 Motor Evaluation Function (Motor Version)

1.1 Names and Functions of Parts of the Motor
Evaluation Function

Front Panel

Rear Panel
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SHIFT+SCALING (MOTOR SET) key (motor version)
Sets items that are required in the motor evaluation such as torque,
number of rotations, and motor output.

Torque signal input connector (TORQUE)

(motor version)

Receives signals from torque meters when evaluating
motors.

Revolution signal input connector (SPEED)

(motor version)

Receives signals from revolution sensors when evaluating
motors.

Functional Description

By using the motor evaluation function (motor version), the rotating speed, torque, and
output of a motor can be determined from the signal that is proportional to the rotating
speed of the motor, and the signal received from a torque meter, which is proportional to
the motor’s torque. The signal applied from the revolution sensor or torque meter to the
WT3000 can be selected from analog signal (DC voltage) or pulse signal. In addition, the
synchronous speed and slip of a motor can be determined by setting the motor’'s number
of poles. Furthermore, the active power and frequency that are measured by the WT3000
and the motor output can be used to compute the motor efficiency and the total efficiency.

Types of Measurement Functions

Measurement functions consists of Speed (rotating speed), Torque, Pm (motor output or
mechanical power), SyncSp (synchronous speed), and Slip. For details on the
determination of the measurement functions, see section 1.10. Set equations for the
motor efficiency ((Pm)/(PZA) x 100) and total efficiency ((Pm)/(PZB) x 100) according to
the procedures in section 5.7 in the User’s Manual IM760301-01E.

Limitations by Measurement Modes

The measurement functions of the motor evaluation function cannot be measured in
wide bandwidth harmonic measurement and IEC harmonic measurement modes on
models with the advanced computation (/G6) option.

IM 760301-51E
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1.2 Applying Signals of Rotating Speed and
Torque

A CAUTION

Applying a voltage exceeding the maximum allowable input to the revolution
signal input connector (SPEED) or torque signal input connector (TORQUE) can
damage the instrument.

Revolution Signal Input Connector (SPEED)
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.

SPEED

+ 20V MAX

e DC Voltage (Analog Input)

Item Specifications

Connector type Isolated BNC connector

Input range 1V,2V,5V,10V,and 20V

Effective input range 0% to +110% of the measurement range
Input resistance Approx. 1 MQ

Maximum allowable input 22V

Continuous maximum common mode voltage 142 Vpeak or less

e Pulse Input

Item Specifications

Connector type Isolated BNC connector
Frequency range 2 Hz to 200 kHz

Amplitude input range +12 Vpeak

Effective amplitude 1V (peak to peak) or more
Input waveform 50% duty ratio rectangular wave
Input resistance Approx. 1 MQ

Continuous maximum common mode voltage +42 Vpeak or less

1-2 IM 760301-51E



1.2 Applying Signals of Rotating Speed and Torque

Torque Signal Input Connector (TORQUE)
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.

SPEED

120V MAX

DC Voltage (Analog Input)

Item

Specifications

Connector type

Input range

Effective input range

Input resistance

Maximum allowable input

Continuous maximum common mode voltage

Isolated BNC connector
1V,2V,5V,10V,and 20V

0% to +110% of the measurement range
Approx. 1 MQ

22V

+42 Vpeak or less

Pulse Input

Item

Specifications

Connector type

Frequency range

Amplitude input range

Effective amplitude

Input waveform

Input resistance

Continuous maximum common mode voltage

Isolated BNC connector

2 Hz to 200 kHz

+12 Vpeak

1V (peak to peak) or more

50% duty ratio rectangular wave
Approx. 1 MQ

+42 Vpeak or less

IM 760301-51E
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1.3 Selecting the Type of the Revolution and
Torque Signals

Procedure

m @ DISPLAY ITEM & ELEMENT J—
A [voveric] | wave | | [wie | [same] || [VERATE]| | wow | || | Loca |

RATE

ursor keys

CIRLY

@ [(mew | [rorw | || [(user | [eewewr] | [(wree | @) @ (|([ swer])
\ LOWER ITEM LOWER FORM USER SET O AL » .

£7 7  FILTER

CAL D

y

\ To exit the menu during operation, press ESC located above
-LINE FILTER -AVG ’
- the soft keys.

|HRM SET| IMEASUREI |svucsouncs| In the procedural explanation below, the phrase “press the

CURSOR O NULL cursor keys” may be used. This phrase refers to the

procedures for selecting items and entering values and

| FLE | [mecesave] | sTORE |

character strings. For details on the procedures, see section
3.14 in the User’s Manual IM760301-01E.

MENU STORE SET

| PRt | [ msc | [ HE, |

MENU

1.

Press SHIFT+SCALING (MOTOR SET) to display the Motor Set dialog box.

* Selecting the Revolution Signal Type

2. Press the cursor keys to select the Sense Type under Speed.
3. Press SET. A signal type selection box appears.
4.  Press the cursor keys to select Analog or Pulse.
5 Press SET to confirm the signal type.
Motor Set
Speed Torque Pm

onse Typs [ inaioy

Analog

Auto Range

Range

Line Filter

Sync Source

Pulse Rated Freq

Range Upper [10000.0000] %0.0000]

Rotss Uomer 7233333

sz:zg ;nwer 50.00000:[ 5000H ]

Sync Speed
Pole —2_1
Source L® 1 _1

1-4
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1.3 Selecting the Type of the Revolution and Torque Signals

Explanation

* Selecting the Torque Signal Type
Press the cursor keys to select the Sense Type under Torque.

2.

3.
4.
5

Press SET. A signal type selection box appears.
Press the cursor keys to select Analog or Pulse.

Press SET to confirm the signal type.

Mot

or_Set

scaling
Unit
Sense Type

analog
Auto Range
Range
Line Filter
Sync Source

Pulse
Range Upper
Range Lower
Rated Upper
Rated Lower
Pulse N

Pole
Source

speed
[__7.ov00]
—rom__1

[naioa]
speed

Torque

Torque

OFF,
20V

FF

OFF,
20v

Pm

Pulse

one

10000 0000,
[ 0.0000]

 — -
sync Speed

—2_1
Len 1

[ 50.0000]
[ -50.0000]
[ 50.0000]
[__-50.0000]

Rated Freq

¢ Selecting the Signal Type
The signal applied from the revolution sensor or torque meter to the WT3000 can be
selected from the following two types.
Analog
Select this when the signal type is a DC voltage (analog signal).

Pulse

Select this when the signal type is a pulse signal.

¢ Signal Type and Setup Items
Some of the settings described in the subsequent sections are not required
depending on the signal type as described below.

¢ Settings Related to the Revolution Signal Type

Revolution Signal Type

Analog Pulse
Analog range (section 1.4) Required Not required
Line filter (section 1.5) Required Not required
Synchronization source (section 1.5) Required Recommended*
Pulse range (section 1.6) Not required Required
Pulse count per revolution (section 1.6) Not required Required

*

Measurement is possible using None (default), but it is recommended that you specify the
setting to improve the measurement accuracy. For details, see the explanation in section 1.5.

IM 760301-51E
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1.3 Selecting the Type of the Revolution and Torque Signals

* Settings Related to the Torque Signal Type

Torque Signal Type

Analog Pulse
Analog range (section 1.4) Required Not required
Line filter (section 1.5) Required Not required
Synchronization source (section 1.5) Required Recommended*
Pulse range (section 1.6) Not required Required
Pulse rating (section 1.6) Not required Required

*

Measurement is possible using None (default), but it is recommended that you specify the
setting to improve the measurement accuracy. For details, see the explanation in section 1.5.

Common Settings Not Dependent on the Signal Type
» Motor’s number of poles and frequency measurement source (section 1.7)
+ Scaling factor and unit (section 1.8)

1-6
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1.4

Procedure

© L) ©

Cursor keys

CORLY)

y
—
J " FREQ

FILTER

I MEASURE I ISYNC SOUHCEI

CURSOR O NULL

DISPLAY

Selecting the Analog Range

ITEM & ELEMENT

OREMOTE

Inuweric] | wave |

[ure | [same]

UPDATE
I RATE | | HoLD |

| LOCAL |

SINGLE

CAL

I ITEM | | FORM |

I USER | |ELEMENT|

|INTEG| <

SHIFT !

LOWER ITEM LOWER FORM

USER SET O AL

N

To exit the menu during operation, press ESC located above

the soft keys.

In the procedural explanation below, the phrase “press the
cursor keys” may be used. This phrase refers to the

| FLE | [mecesave] | sToRE |
MENU STORE SET

| RNt | [ misc | [ HELP |
MENU

procedures for selecting items and entering values and

character strings. For details on the procedures, see section
3.14 in the User’s Manual IM760301-01E.

The settings covered in this section apply to the case when the input signal type is set to
Analog. You do not have to specify the settings in this section if the input signal type is

set to Pulse.

1. Press SHIFT+SCALING (MOTOR SET) to display the Motor Set dialog box.

¢ Selecting the Analog Input Range of the Revolution Signal
¢ Selecting Auto Range

ok

Motor Set

speed T

Sense Type

Pm
Scaling 1. 0000, 1. 0000, 1.0000,
Unit e s — ] ——

orque

Range Lower
Rated Upper
Rated Lower
Pulse N

sync Speed

Pole —2_1
Source Len 1

Speed Torque
analog
Auto Range [ OFF [+set
Range 20v'
Line Filter pre
Sync Source [0

o

Pulse Rated Freq
Range Upper

—50. 0000,

50.0000]:[  15000H-]
~50.0000]:  5000Hz]

Press the cursor keys to select Auto Range under Speed.
Press SET. An auto range selection box appears.
Press the cursor keys to select ON or OFF.
Press SET to confirm the auto range setting.

IM 760301-51E
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1.4 Selecting the Analog Range

* When Measuring Using a Fixed Range (When Auto Range Is Set to OFF)

6. Press the cursor keys to select Range under Speed.
7.  Press SET. An input range selection box appears.
8.  Press the cursor keys to select a value between 20 Vo 1 V.
9.  Press SET to confirm the input range.
Motor Set
Speed Torque Pm

scaling

i

Sense Type [ _Analog_J] [ _Analog_|

Speed Torque

Analog

Auto Range [ OFF OFF,

Range 20 +set

Line Filter

Sync Source N

Pulse 10v Rated Freq

Range Upper

Range Lower Su

Rated Upper ‘L 15000Hz]

sz:zg hvwer v ;L 5000Hz]

sync Speed v
Pole 2,
Source [K]

* Selecting the Analog Input Range of the Torque Signal
¢ Selecting Auto Range

ok

Press the cursor keys to select Auto Range under Torque.
Press SET. An auto range selection box appears.

Press the cursor keys to select ON or OFF.

Press SET to confirm the auto range setting.

Motor

Set

scaling
unit
Sense Type

analog
Auto Range
Range
Line Filter
Sync Source

Pulse
Range Upper
Range Lower
Rated Upper
Rated Lower
Pulse N

Pole
Source

speed

Speed

Pm
1. 0000, 1.0000, 1.0000,
o s [ —i—

Torque

Torque

OFF,
20v

OFF, [rSet
20v

FF

one

10000 6000,
L ©0.0000]

sync Speed

—2_1
L1 ]

[ 50.0000
[ -50.0000]
[ 50.0000):[  15000H:]
L_-50.0000]:L  5000Hz]

* When Measuring Using a Fixed Range (When Auto Range Is Set to OFF)

6. Press the cursor keys to select Range under Torque.
7.  Press SET. An input range selection box appears.
8.  Press the cursor keys to select a value between 20 Vo 1 V.
9.  Press SET to confirm the input range.
Motor Set
Speed Torque Pm

scaling

i

Sense Type [ _Analog_J] [ _Analog_|

Speed Torque

Analog

Auto Range _OFF OFF,

Range 20 207 [+Se t:

Line Filter FF

Sync Source one

Pulse 1ov

o toner PR E o]

Rated Upper

Rated Lower —50.0000] v

Pulse N %01

sync Speed v
Pole —2_1
Source L® 1 _1

1-8
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1.4 Selecting the Analog Range

Explanation

¢ Selecting the Input Range of the Revolution and Torque Signals
Two types of range settings are available: fixed and auto.
* Fixed Range
Select the input range from the following:
20V,10V,5V,2V,or1V

e Auto Range
Select ON for the auto range setting to enable auto range. The range changes
automatically depending on the amplitude of the input signal.

¢ Range Increase
+ When the rotating speed or torque data exceeds 110% of the current
measurement range, the measurement range is increased.
+ When the peak value of the input signal exceeds approximately 150% of the
measurement range, the range is increased.

¢ Range Decrease

When the rotating speed or torque data is less than 30% of the measurement
range and the peak value of the input signal is less than 125% of the next lower
range, the measurement range is decreased.

Note

When non-periodic pulse waveforms are applied during auto range, the range may not remain
constant. If this happens, use the fixed range setting.

IM 760301-51E 1-9
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1.5

Source

Procedure

DISPLAY

ITEM & ELEMENT

Selecting the Line Filter and Synchronization

OREMOTE

h) ®

Inuweric] | wave |

Lune | [same

UPDATE
I PDAT I | HOLD | ||.ocm.|

SINGLE

CAL P

I ITEM I IFORM I

I USER I |ELEMENT|

| INTEG | ( SHIFT

\v’

GRUNG)

erirey
WOToR /  FREQ
ET - FILTER

IHRMSETI IMEASUREI ISYNCSOUHCEI

CURSOR O NULL

[ FE ] [meceswve] | sTorE |
MENU STORE SET

[ PrNT | [ misc | [ HELP |
MENU

LOWER ITEM

LOWER FORM

USER SET O AL

To exit the menu during operation, press ESC located above
the soft keys.

In the procedural explanation below, the phrase “press the
cursor keys” may be used. This phrase refers to the
procedures for selecting items and entering values and
character strings. For details on the procedures, see section
3.14 in the User’s Manual IM760301-01E.

The settings covered in this section apply to the case when the input signal type is set to
Analog. You do not have to specify the settings in this section if the input signal type is

set to Pulse.

1. Press SHIFT+SCALING (MOTOR SET) to display the Motor Set dialog box.

¢ Selecting the Line Filter

2.  Press the cursor keys to select Line Filter.

3 Press SET. A line filter selection box appears.

4.  Press the cursor keys to select a value between OFF and 50 kHz.

5 Press SET to confirm the line filter. The same filter is set to both the revolution
signal and the torque signal.

Motor Set,

Speed Torque

Pm

unit

sense Type [ analog | [ analog |

Speed Torque
Analog

Auto Range OFF
Range 207

Scaling 1.0000, 1.0000] 1-0000]
p W 1

Line Filter

Sync Source

Pulse

Range Upper
Range Lower
Rated Upper

Rated Lower

Pulse N

sync Speed

Pole —2_1
Source L& 1
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1.5 Selecting the Line Filter and Synchronization Source

Explanation

* Selecting the Synchronization Source

2.
3.
4.

Press the cursor keys to select Sync Source.

Press SET. A synchronization source selection box appears.

Press the cursor keys to select any of the elements/wiring units starting with
ut.

Press SET to confirm the synchronization source.

Motor Set

speed Torque Pm

Scaling 7.0000 1.0000 1.0000
Unit rpm 1 [_wm__ | [ w1
Sense Type [ _Analog ] [ _Analog_1|

speed Torque
analog
Auto Range [ __OFF OFF
Range 20v 200
Line Filter FF 1
Sync Source one [+Se t——

Pulse u1 1"
Range Upper
Range Lower vz 12
Rated Upper
Rated Lower =50.0000|[ u3 13

Pulse 0

Sync Speed

Pole 21
Source LW 1

Ext Clk

¢ Selecting the Line Filter
A line filter can be inserted into the circuits that measure the revolution signal and
torque signal. It eliminates harmonic noise.
The cutoff frequency can be selected from the list of choices below.
OFF, 100 Hz, and 50 kHz
Selecting OFF disables the filter.

Note

If the signal type (see section 1.3) is Pulse, the filter function does not work.

* Selecting the Synchronization Source

Select which element’s input signal will be used as a synchronization source
(synchronized to the zero-crossing point of the selected signal) when measuring
the analog signal of the revolution signal and torque signal. Select the signal to be
the synchronization source from the choices below. The selectable items vary
depending on the installed elements.

U1, 11, U2, 12, U3, I3, U4, 14, Ext Clk (external clock)*, and None

* For the specifications of the Ext Clk (external clock), see the explanation in section 7.4.
The measurement period determined by the synchronization source selected here
is used to measure the analog signal of the revolution signal and torque signal. If
you specify no synchronization source by selecting “None,” the entire sampled data
within the data update interval is the data used to determine the rotating speed and
torque. For details on the synchronization source, see appendix 6 in the User’s
Manual IM760301-01E.

If the rotating or torque signal is a pulse signal, the average of the pulse signal
interval over the measurement period determined by the synchronization source
selected here is the measured value of the rotating or torque signal. If the pulse
signal interval is not within this measurement period, the measured value is
determined from the previous interval.

To achieve stable measured values by matching the measurement period with the
measurement functions of voltage, current, active power, and so on such as during
the measurement of the motor efficiency, it is recommended that the
synchronization source be set to the same synchronization source specified in
section 4.7 in the User’s Manual IM760301-01E.

IM 760301-51E
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1.6

Setting the Pulse Range, Pulse Count, and

Pulse Rating

Procedure

€ ) ®

Cursor keys

D)

UNG)

SCALING |LINEFILTEHI I AVG I

DISPLAY

ITEM & ELEMENT

OREMOTE

[NUMERIC] [ WAVE ]

(e | [same|

UPDATE
[ RATE ] I HOLD ]

[ LOCAL ]

WP/g/
TIVE FU/FI/n

CAL

[ ITEM ]

[ FORM ]

[ USER ] [ELEMENT]

WOTOR _J  FREQ
ET FILTER

(HRmSET] [ mEASURE | [sthe source]

CURSOR O NuLL

LOWER ITEM

LOWER FORM

USER SET

O AL

cursor keys” may be used. This phrase refers to the

[ FE | [mecesave] [ sTore ]

MENU STORE SET

[ernT ] [ msc ] [ hewr |

MENU

[INTEG] (@

To exit the menu during operation, press ESC located above
the soft keys.

In the procedural explanation below, the phrase “press the

procedures for selecting items and entering values and
character strings. For details on the procedures, see section
3.14 in the User’s Manual IM760301-01E.

The settings covered in this section apply to the case when the input signal type is set to
Analog. You do not have to specify the settings in this section if the input signal type is

set to Pulse.

1. Press SHIFT+SCALING (MOTOR SET) to display the Motor Set dialog box.

¢ Setting the Pulse Input Range of the Revolution Signal
If the revolution signal type is Pulse, set the upper and lower limits of the pulse input

range.

© X NGk

Press the cursor keys to select Pulse Range Upper under Speed.
Press SET. A pulse input range setup box appears.
Press the cursor keys to set the upper limit of the pulse input range.
Press SET or ESC to close the box.

Press the cursor keys to select Pulse Range Lower under Speed.
Press SET. A pulse input range setup box appears.
Press the cursor keys to set the lower limit of the pulse input range.
Press SET or ESC to close the box.

Motor Set,

Motor Set,

Speed

Torque

IWJ!WW

Pm

Scaling

unit

sense Type Q!IE! [_Pulse ]
Speed Torque

Analog

Auto Range [ __OFF OFF,

Range 207 707

Line Filter FF,

Sync Source one

Pulse

Range Upper 1nnnn nnnn

Range Lower,

Rated Upper

Rated Lower

Pulse N
Sync Speed

Pole —2_1

Source Le 1

[ s50.0000]
—5I] 0000,
5[I 0000,
*5[I 0000,

Rated Freq

Speed Torque

Pm

Scaling 1 0000, 1.0000] 1. UUUUl
unit
Sense Type m [Pulse |
Speed Torque

Analog
Auto Range [__OFF OFF
Range 70V 70V
Line Filter FF
Sync Seurce one
Pulse Rated Freq
Range Upper || 10000.0000 | 50.0000,
Range Lower [ —50.0000
Rated Upper L 50.0000):[  15000Hz]
Rated Lower L -s0.o000):L 5000Hz]
Pulse N

sync Speed
Pole —2_1
Source Le 1 ]
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1.6 Setting the Pulse Range, Pulse Count, and Pulse Rating

¢ Setting the Pulse Input Range of the Torque Signal
If the torque signal type is Pulse, set the upper and lower limits of the pulse input

=

range. 5]

2. Press the cursor keys to select Pulse Range Upper under Torque. g

: m

3. Press SET. A pulse input range setup box appears. 5

4.  Press the cursor keys to set the upper limit of the pulse input range. E_’

5.  Press SET or ESC to close the box. 5

=]

6. Press the cursor keys to select Pulse Range Lower under Torque. -y

7. Press SET. A pulse input range entry box appears. 5

. . (2]

8.  Press the cursor keys to set the lower limit of the pulse input range. 5

9.  Press SET or ESC to close the box. 2

=

Motor Set Moter Set 9..

Speed Torque Speed Torque _o‘

=== == 5

Sense Type Sense Type -

(72

Speed Torque Speed Torque 6'

Analog Analog 3

hane 2 =S —] =] Range 0w S —] =

Syme Souree ors || sone Souree EEE

Pulse Rated Freq Pulse Rated Freq

Range Upper [10000.0000] | [ 50.0000]
Range Lower ﬂ 0000, *5“ 0000,

Rated Upper
Rated Lower

““““““ 15000Hz,

[__-50.0000]:L  5000H:]

Range Upper [10000.0000,

Range Lower
Rated Upper
Rated Lower

Pulse N Pulse N

Sync Speed sync Speed
Pole =z 1 Pole —z_1
Source CHE-| Source LEmn 1

Setting the Pulse Count per Revolution of the Revolution Signal

2.

Press the cursor keys to select Pulse N.

3 Press SET. A pulse count entry box appears.
4.  Press the cursor keys to set the pulse count.
5 Press SET or ESC to close the box.

Motor Set
speed Torque

scaling 1 0000, 1 0000, 1 000D,

Unit

Sense Type
speed Torque

Analog

Auto Range OFF, OFF,

Range 20v 20V

Line Filter
Sync Source

Pulse
Range Upper
Range Lower
Rated Upper
Rated Lower
Pulse N

Pole
Source

FF.
one

IDDDD 0000, 5ﬂ 0000,
U 0000, *5U 0000,

a0. 0000,

-50. 0000,
! 4
Sync Speed
21
LW 1

Rated Freq
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1.6 Setting the Pulse Range, Pulse Count, and Pulse Rating

¢ Setting the Pulse Rating of the Torque Signal

Set the pulse rating of the torque sensor.

¢ Setting the Positive Rating

©®NOOA DN

© NGk WD

Setting the Negative Rating
Press the cursor keys to select Pulse Rated Lower under Torque.
Press SET. A pulse rating (torque) entry box appears.

Press the cursor keys to set the negative pulse rating (torque).
Press SET or ESC to close the box.

Press the cursor keys to select Rated Lower under Rated Freq under Torque.
Press SET. A pulse rating (pulse frequency) entry box appears.
Press the cursor keys to set the positive pulse rating (pulse frequency).
Press SET or ESC to close the box.

Press the cursor keys to select Pulse Rated Upper under Torque.
Press SET. A pulse rating (torque) entry box appears.

Press the cursor keys to set the positive pulse rating (torque).
Press SET or ESC to close the box.

Press the cursor keys to select Rated Upper under Rated Freq under Torque.
Press SET. A pulse rating (pulse frequency) entry box appears.
Press the cursor keys to set the positive pulse rating (pulse frequency).
Press SET or ESC to close the box.

Motor Set,

Motor Set,

scaling
unit
Sense Type

analog
Auto Range
Range
Line Filter
Sync Source

speed Torque

7.0000, 7,000,
—rom__1 [ _nm__1
[ Puise _1 [ Puise |

speed Torque

[_OFF OFF____]
20v 200

FF,

one

P
1.0000
I

sealing
unit
Sense Type

Analog

Auto Range

Range

Line Filter
Sync Source

Speed Torque P

m

1.0000, 7. 0000, 7. 0000,
—rpm_ 1 [ _mm__ 1 [ W |
[ Pulse _] [ Pulse _]

Speed Torque

[_OFF, OFF,
20V 20V

FF

one

Range Upper
Range Lower
Rated Upper
Rated Lower
Pulse N

Pole
Source

Pulse Rated Freq Pulse Rated Freq
Range Upper [10000.0000, 50. 0000 Range Upper [_10000.0000, 500000
Range Lower 00000 Soveuts Range Lower 0.0000] [
Rated Upper 50.0000]:[  15000Hz] Rated Upper 50.0000 |
Rated Lower —50.0000]:L  5000Hz | Rated Lower [ 5o00Hz]
Pulse N Pulse N
sync Speed Sync Speed
Pole —2_1 Pole —2_1
Source L 11 _1 Source L1 _1
Motor Set,
Speed Torque Pm

sealing 1.0000] 1.0000] 1. 0000,

unit rp W,

sense Type [ _Pulse _J [ _Pulse ]

Speed Torque

Analog

Auto Range OFF OFF

Range 20V 20V

Line Filter FF,

Sync Source one

Pulse Rated Freq

[10000.0000] [ 50.0000]
L 0.0000] [ -50.0000]
[ 50.0000]: 15000Hz I
—50. 0000

sync Speed

— 2]
L1 _1
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1.6 Setting the Pulse Range, Pulse Count, and Pulse Rating

Explanation

Pulse Input Range

Set an appropriate range that includes the maximum and minimum values of the input

signal. For example, if you are measuring a signal whose rotating speed is between

120 rpms and 180 rpms and the torque is between —18 Nem to +18 N+m, set the pulse

input range of the rotating speed to 100 rpms to 200 rpms and that of the torque to —

20 Nem to +20 Nem.

The selectable range of pulse range of input signals is as follows:

» Revolution signal: 0.0001 to 99999.9999 [rpm]

» Torque signal: —10000.0000 to 10000.0000 [Nem]

If the input signal type is Pulse, the upper and lower limits of the waveform display are

set to the values specified here.

+ On models with the D/A output (option), the rated value of the D/A output is as
follows.

Input Signal of Rotating Speed or Torque D/A Output

Pulse Range Upper setting +5V

Pulse Range Upper setting x (1) -5V

Setting the Rotation Pulse Count
Set the pulse count per rotation. Set the value in the range of 1 to 9999.

Input pulse count from the revolution sensor per minute
Pulse count (pulse count per revolution)

Rotating Speed = x scaling factor’

*

If the scaling factor is 1, the rotating speed is the number of rotations per minute (min~" or
rpm). In addition, if the revolution signal is a changed signal, you can set the scaling factor
(see section 1.7) to determine the rotating speed before the change.

Pulse Rating of the Torque Signal

If the torque signal type is Pulse, set the positive and negative ratings of the torque
sensor. Refer to the torque sensor specifications to set the values.

The selectable range of the values is as follows:

» Torque: —10000.0000 to 10000.0000 [Nem]

» Pulse count: 1 to 100000000 [HZz]

Torque = (torque pulse coefficient” x pulse frequency + torque pulse offset! x scaling factor

*1 The torque pulse count and torque pulse offset are set as shown in the figure on the next
page depending on the pulse rating of the torque signal.

*2 If the torque signal is a changed signal, you can set the scaling factor (see section 1.7) to
determine the torque before the change.

IM 760301-51E
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1.6 Setting the Pulse Range, Pulse Count, and Pulse Rating

¢ Relationship between the Pulse Input Range and Pulse Rating of the Torque
Signal
If the torque sensor with the specifications below is used to measure the torque in the
range of —20 N-m to +20 N-m, the pulse input range and pulse rating settings are as
shown in the screen example below.

Specifications of the pulse output torque sensor
Pulse rating (positive): Outputs 15 kHz for 50 N-m
Pulse rating (negative): Outputs 5 kHz for =50 N-m

8
%5 2| 15 kHz
5807/ Slope: Torque
-g §_ pulse coefficient
55
Z 0

Torque pulse offset

—50 N-m 50 N-m Input torque

Output
axis Pu

Ise output

Motor torque sensor

Load

< Torque signal to the WT3000
Pulse signal corresponding to —20 N-m to +20 N-m

WT3000 T Recorder

D/A output signal to the recorder
+5 V for —20 N-m to +20 N-m

Motor Set.

Spead Torque P
Scaling
Unit L—rpm | [ mm 1 [ w |
Sense Type [ _Analog ] [ _Analog_]

Speed Torque
Analog
Auto Range OFF, OFF,
Range 20V 20v
Line Filter FF.
Sync Source one
Pulse Rated Freq
Range Upper i H
Range Lower 0. 0000, —20.0000. PUIse Inpl'It range and pUIse ratlng
Rated Upper 50.00004: 13000Hz H H
Roted Losar n:anonl . a1 |  Settings of the torque signal
Pulse N

Sync Speed

Pole
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1.7 Setting the Scaling Factor and Unit

Procedure

- DISPLAY ITEM & ELEMENT e
m @ [UER!F‘EE] [HOLD]

Cursor keys (] [wave J i [ore | [se] [Lroca |

&®
CAL
@ {mem | [ roru | || | user | |ecewent] || | wres | @) Q SHIFT i )
— - LOWER ITEM LOWER FORM USER SET O AL ol
a A 4 N

[m] [T—e] To exit the menu during operation, press ESC located above

(uoisiap 1010\) uonidung uoienjeas 1010\

FREQ the soft keys.
,'/ FILTER
IHRM sET| ||v|snsunz| |svwcsouncs| In the procedural explanation below, the phrase “press the
CURSOR O NULL cursor keys” may be used. This phrase refers to the

procedures for selecting items and entering values and
character strings. For details on the procedures, see section
3.14 in the User’s Manual IM760301-01E.

[ Fe ] [mecesave] | sTore |
MENU STORE SET

[ prnt | [ msc | [ Herp |
MENU

1. Press SHIFT+SCALING (MOTOR SET) to display the Motor Set dialog box.

e Setting the Scaling Factor Used to Transform the Revolution Signal
2. Press the cursor keys to select Scaling under Speed.
3 Press SET. A scaling factor entry box appears.
4.  Press the cursor keys to set the scaling factor.
5 Press SET or ESC to close the box.

Motor Set Motor Set

Speed Torque _Speed Torque Pm
&
Scaling [ 1.0000] 1 0000, 1 0000, Scaling 1.0000 I 1.0000, 1.0000,
Unit Unit Hm, W

Sense Type Sense Type Analeg_] Analog__|
Speed Torque speed Torque

analog analog

Auto Range [__OFF OFF Auto Range [ __OFF OFF

Range 200 200 Range 20V 200

Line Filter FF, Line Filter FE

Sync Source one » Sync Source one

Pulse Rated Freq Pulse Rated Freq
Range Upper 1uuuu 0000, 5[| 0000, Range Upper 1uuuu 0000, 5n 0000,
Range Lower u 0000, *5[! 0000 Range Lower u 0000, fsu 0000,
Rated Upper C__50.0000] Rated Upper L___50.0000]
Rated Lower L__-50.0000] Rated Lower [__-50.0000]

Pulse n Pulse ¥

Sync Speed Sync Speed
Pole 2z 1 Pole 2 1
Source L1 | Source L1 ]
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1.7 Setting the Scaling Factor and Unit

¢ Setting the Unit of Rotating Speed

2. Press the cursor keys to select Unit under Speed.

3. Press SET. A keyboard appears.
4.  Use the keyboard to set the unit.

For keyboard operations, see section 3.14 in the User’s Manual IM760301-01E.

Range Upper
Range Lower
Rated Upper
Rated Lower
Pulse N

Pole
Source

Motor set
Speed Torque Pm
Scaling [ 1.0000, 1-0000] 1-0000]
unit rpm, I N, ] | W 1
sense Type
|
analog
Auto Range = INSERT
Range FL[FE [T
Line Filter L[N
Sync Source [Z]_|
[ M|
Pulse req

i
[70000.0000] [ 50.0000]
[ o.o000] [ -50.0000]

L so.o000):C 1500082]
—50.0000] 5000Hz
[ e
sync Speed
[ —
L® 1 _]

¢ Setting the Scaling Factor Used to Transform the Torque Signal
2.  Press the cursor keys to select Scaling under Torque.
3 Press SET. A scaling factor entry box appears.
4.  Press the cursor keys to set the scaling factor.
5

Press SET or ESC to close the box.

Range Upper
Range Lower
Rated Upper
Rated Lower
Pulse N

Pole
Source

10000 0000, 50.0000
0. 0000, 50,0000
[ 50.0000]

—50.0000
Sync Speed
2 ]
Le o 1]

Range Upper
Range Lower
Rated Upper
Rated Lower
Pulse N

Pole
Source

Motor set Motor_set

Speed Torque Pm Speed  Torque Pm

s

Scaling 1.0000, 1.0000] 1.0000] Scaling 1.0000, 1.0000 1.0000,
unit T pm, L W 1 Unit rpr W
sense Type Pulse Pulse | Sense Type Analog, Analog_|

Speed Torque Speed Torque
Analog Analog
Auto Range OFF OFF Auto Range OFF OFF
Range 70V 70V Range 70V 70V
Line Filter FF, Line Filter FF
Sync Source one Sync Seurce one
Pulse Rated Freq Pulse Rated Freq

10000 6000, 50.0000
0.0000, =50.0000
[ 50.0000]

—50.0000
Sync Speed
2 ]
L& 1 ]

;L 15000Hz]
: 5000Hz

¢ Setting the Unit of Torque
2. Press the cursor keys to select Unit under Torque.

3.  Press SET. A keyboard appears.
4.  Use the keyboard to set the unit.

For keyboard operations, see section 3.14 in the User’s Manual IM760301-01E.

Motor Set

Speed Torque Pm
Scaling 1.0000, 1.0000] 1.0000]
Unit T pm, L Nin, 1 [ W 1
Sense Type

- |
Analog
Auto Range = [HSERT
Range 1A ] EE (41 id [ ] 1 Y 8 E
Line Filter JTRILIAL]
Sync Source | A

] | PAF] 2l ult
Pulse req
Range Upper [ 10000.0000] [ 50.0000]
Range Lower | 0.0000] [ —50.0000]
Rated Upper [ s0.0000]: 15000Hz
Rated Lower [ -50.0000]: 5000Hz,
Pulse N
Sync Speed

Pole 7z 1
Source L1 1
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1.7 Setting the Scaling Factor and Unit

¢ Setting the Scaling Factor Used to Compute the Motor Output

2.

3
4.
5

Press the cursor keys to select Scaling under Pm.
Press SET. A scaling factor entry box appears.
Press the cursor keys to set the scaling factor.
Press SET or ESC to close the box.

Motor Set

speed Torque P
scaling 1 0000, 1 oo00] ([ 1.0000]
unit e
Sense Type

Speed Torque
Analog
Auto Range OFF, OFF,
Range 20V 207

Line Filter
sync Source

Pulse

Range Upper
Range Lower
Rated Upper
Rated Lower
Pulse N

Pole
Source

FF,
one

[10000.0000] [ 50.0000]
[I o000, *5[I 0000,
5[I 0000,

*5[I 0000,

Rated Freq

sync Speed

—2_1
L& 1]

Motor Set
speed Torque
Scaling 1 0000, 1 0000, 1 0000
Unit
Sense Type
Speed Torque

analog
Auto Range
Range
Line Filter
Sync Source

Pulse
Range Upper
Range Lower
Rated Upper
Rated Lower
Pulse N

Pole
Source

[_OFF, OFF
20V 20v

FF

one

Rated Freq
[10000.0000] [ 50.0000]
u 0000, *5“ 0000,
5n 0000,
*SU 0000,

sync Speed

Le 1 1

(uoisiap 1010\) uonidung uoienjeas 1010\

¢ Setting the Unit of Motor Output
2.  Press the cursor keys to select Unit under Pm.
3. Press SET. A keyboard appears.
4.  Use the keyboard to set the unit.
For keyboard operations, see section 3.14 in the User’s Manual IM760301-01E.

Motor Set
speed Torque

Scaling 1.0000, 1 nnnn 1 0000,
Unit p
Sense Type

" |
analog
Auto Range = TSERT
Range [ T

Line Filter
Sync Source

Pulse
Range Upper
Range Lower

req

el
(10000 . 0000, 50.0000]
L 0.0000, —50.0000]

Rated Upper [_s0.0000]:___T5000nz]
Rated Lower L -50.0000]:| 5000Hz,
Pulse N

Sync Speed
Pole I —
Source Cw i 1
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1.7 Setting the Scaling Factor and Unit

Explanation

¢ Setting the Scaling Factor Used to Transform the Revolution Signal

Set the factor used to transform the revolution signal. Set the value in the range of
0.0001 to 99999.9999.

¢ When the Revolution Signal Type is Analog
By setting the number of rotations per volt of input voltage, the rotating speed is
derived from the following equation.

Rotating speed = Input voltage from the revolution sensor x scaling factor

e When the Revolution Signal Type is Pulse
The value is used as a scaling factor in the equation given in “Setting the Rotation
Pulse Count” in section 1.6

Setting the Scaling Factor Used to Transform the Torque Signal
You can specify the scaling factor used to transform the torque signal to the torque of
the motor. Set the value in the range of 0.0001 to 99999.9999.

¢ When the Torque Signal Type is Analog
By setting the torque per volt of input voltage, the torque is derived from the input
voltage from the torque meter using the following equation.

Torque = Input voltage from the torque meter x scaling factor
¢ When the Torque Signal Type is Pulse

The value is used as a scaling factor in the equation given in “Setting the Torque
Signal Pulse Count” in section 1.6

Setting the Scaling Factor Used to Compute the Motor Output

You can specify the scaling factor used to compute the motor output (mechanical
power) from the rotating speed and torque. Set the value in the range of 0.0001 to
99999.9999.

The equation is indicated below. The scaling factors of the rotating speed and torque
are set so that the unit of the rotating speed is min™" (or rpm) and the unit of torque is
N-m. When the scaling factor of the motor output specified here is 1, the unit of the
motor output Pm is W. Because the efficiency in section 1.9 is computed with the unit
of Pm to be W, it is recommended that the scaling factor of each item be set so that
the unit of Pmis W.

2 x 1 X rotating speed” , w”
Motor output Pm = 50 x scaling factor x torque

*1 Rotating speed derived in section 1.6.
*2 Torque derived in section 1.6.

¢ Setting the Unit of Rotating Speed, Torque, and Motor Output

¢ Number of Characters
Eight characters or less.
e Types of Characters
Characters that are displayed on the keyboard or spaces.

1-20
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1.8

Setting the Motor and Frequency Measurement

Source for Computing the Sync Speed and Slip

Procedure

& ) ©®

Cursor keys

(@) »
@ 0 ®

SCALING ILINEFILTERI | AVG I

WOTOR ) FREQ
ET FILTER

|HRmSET] [ MEASURE | [stcsoukce]
CURSOR O NuLL

[ e | (macesave) [ sTore |
MENU STORE SET

[ PRt ] [misc ] [ Herp |
MENU

DISPLAY

[TEM & ELEMENT

OREMOTE

[NUMEHIC] I WAVE ]

Lune | [samel

UPDATE
[ RATE ] [ HOLD ] [LOCAL]

SINGLE

[ ITEM ] [FORM ]

[ USER ] [ELEMENT]

CAL =
[ INTEG ] ( SHIFT ib

LOWER ITEM LOWER FORM

USER SET O AL

N

To exit the menu during operation, press ESC located above

the soft keys.

In the procedural explanation below, the phrase “press the
cursor keys” may be used. This phrase refers to the
procedures for selecting items and entering values and
character strings. For details on the procedures, see section
3.14 in the User’s Manual IM760301-01E.

1. Press SHIFT+SCALING (MOTOR SET) to display the Motor Set dialog box.

Setting the Motor’s Number of Poles

2. Press the cursor keys to select Pole.

3 Press SET. A box for entering the number of poles appears.
4.  Press the cursor keys to set the number of poles.
5

Press SET or ESC to close the box.

Motor Set

speed Torque

Sense Type

m
Scaling 1. 0000, 1. 0000, 1.0000,
Unit o s — ] ——

P

speed Torque
analog
Auto Range [ __OFF OFF
Range 20v 200
Line Filter FF
Sync Source one

Pulse

Rated Upper
Rated Lower

Pulse 0

Sync_Speed
B3

Pole
Source

Range Upper
Range Lower
[ 50.0000]:[ " 75000H: ]
[ -50.0000]:L 5000H]

Rated Freq

IM 760301-51E
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1.8 Setting the Motor and Frequency Measurement Source for Computing the Sync Speed and Slip

* Selecting the Frequency Measurement Source Signal (Voltage or Current Signal

Supplied to the Motor)

2.  Press the cursor keys to select Sync Speed Source.

3. Press SET. A frequency measurement source selection box appears.

4.  Press the cursor keys to select any of the target input signals for frequency

measurement (see section 5.3 in the User’s Manual IM760301-01E).

When the button to the left of the input signal in the selection box is highlighted, that is
the source input signal for frequency measurement selected in section 5.3 in the User’s
Manual IM760301-01E.

5.  Press SET to confirm the frequency measurement source.

Motor Set

Speed Torque Pm
Scaling 1.0000, 1.0000; 1.0000
Unit —rpn 1 [ W 1 [ w1
Sense Type [ _Analog ]| [ Analeg |

Speed Torque
analog
Auto Range [__OFF OFF,
Range 200 20v
Line Filter FF
Sync Source one

Pulse Rated Freq

Range Upper
Range Lower
Rated Upper
Rated Lower
Pulse N

10000 . 0000 &I+
00000,

e -

Sync Speed

(® u3 (B 13

vt T ] 15000Hz
5000Hz

Pole —z 1

(® us B 14

Explanation

¢ Setting the Motor’s Number of Poles
The number can be set in the range of 1 to 99. Sets the number of poles for the
motor being measured.

* Setting the Frequency Measurement Source Signal

» Select the frequency measurement source from the choices below. The selectable
items vary depending on the installed elements.
ut, 11, U2, 12, U3, 13, U4, and 14

+ Select any of the source input signals for frequency measurement. When the
button to the left of the input signal in the frequency measurement source selection
box is highlighted, that is the source input signal for frequency measurement
selected in section 5.3 in the User’s Manual IM760301-01E. If you select an input
signal that is not a frequency measurement source, an error results.

» In normal cases, the frequency measurement source (see section 5.3 in the User’s
Manual IM760301-01E) is set to the voltage or current supplied to 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.

¢ Equation for Deriving the Synchronous Speed
The unit of synchronous speed is fixed to min~ (or rpm). The equation is indicated
below.

120 x frequency of the frequency measurement source (Hz)

Rotating speed SyncSp (min~!) = Motor's number of poles
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1.8 Setting the Motor and Frequency Measurement Source for Computing the Sync Speed and Slip

e Equation for Deriving the Slip
The unit of synchronous speed is fixed to min™ (or rpm). Therefore, to determine the
slip, set the scaling coefficient of the rotating speed (see section 1.7) so that the unit
of rotating speed is also min~ (or rpm).

Synchronous speed (min~—') — rotating speed*(min~")
Rotating speed (min~)

Slip (%) = x 100

* Rotating speed derived in section 1.6.

Note

Please select a stable voltage or current (supplied by the motor) with small distortion or noise
for the frequency measurement source.

IM 760301-51E
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1.9 Computing the Motor Efficiency and Total
Efficiency

From the active power that the WT3000 measures and the motor output determined in
section 1.7, the WT3000 can compute the motor efficiency (the ratio of the motor output
versus the power consumption by the motor) and total efficiency*. Set the equation
according to the procedures given in section 5.7 or 5.4 in the User’s Manual IM760301-
01E. Computation examples are indicated below.
* The 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.

When the Motor Input Is Wired to A

- Motor output Pm*(W)
Motor efficiency (%) = PEAW) x 100

* Motor output Pm derived in section 1.7.

PZA

Power consumption
by the motor

Motor :I Motor output Pm

When the Converter and Motor Inputs Are Wired to A and B, Respectively

Motor output Pm*(W)

Motor efficiency (%) = x 100
PZB(W)
- tor output Pm*(W
Total efficiency (%) = Mo P (W) x 100
PZA(W)
* Motor output Pm derived in section 1.7.
PZA Converter PXB :I
Mot Mot tput P
Power consumption by (Inverter, etc.)  [power consumption otor ofor oulptit Fm
the motor and converter by the motor

When the Converter and Motor Inputs Are Wired to B and XA, Respectively

Motor output Pm*(W) «

Motor efficiency (%) = 100
PZA(W)
- Motor output Pm*(W
Total efficiency (%) = B W) 100
PXB(W)
* Motor output Pm derived in section 1.7.
PXB Converter PZA :I
M M P

Power consumption by | (Inverter, etc.) [power consumption otor otor output Pm
the motor and converter by the motor

Note

If ZA or B is a three-phase, three-wire (3P3W) system, the delta computation function (see
chapter 6) can be used to make a 3P3W>3V3A transformation of XA or £B. From the
3P3Wx>3V3A transformation, you can determine one set of line voltage and common mode
current that is not being measured.
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1.10 Specifications of the Motor Evaluation
Function

Input Signal

Item Specifications

Rotating signal and torque signal + For DC voltage (analog input)

Item Specifications

Connector type Isolated BNC connector

Input range 1V,2V,5V,10V,and 20V

Effective input range 0% to +110% of the measurement range
Input resistance Approx. 1 MQ

Maximum allowable input 22V

Continuous maximum common mode voltage +42 Vpeak or less

Accuracy +(0.1% of reading + 0.1% of range)
Temperature coefficient +0.03% of range/°C

» For pulse input

ltem Specifications
Connector type Isolated BNC connector
Frequency range 2 Hz to 200 kHz
Amplitude input range +12 Vpeak
Effective amplitude 1V (peak-to-peak) or more
Input waveform 50% duty ratio rectangular wave
Input resistance Approx. 1 MQ
Continuous maximum common mode voltage *42 Vpeak or less
Accuracy +(0.05% of reading + 1 mHz)
Measurement Function
ltem Symbol and Meaning
Rotating speed Speed: Motor’s rotating speed
Torque Torque: Motor’s torque
Synchronous speed SyncSp
Slip (%) Slip
Motor output Pm: Motor’s mechanical output (mechanical power)

For the default values and displayed order of numeric data, see appendix 3 in the User’s Manual IM760301-01E.
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1.10 Specifications of the Motor Evaluation Function

Symbols and Determination of Motor Evaluation Measurement Functions

Measurement Functions
during Normal
Measurement

Method of Determination, Equation

Rotating
speed

When the type of input signal from the revolution sensor is DC voltage (analog signal)
Input voltage from the revolution sensor - Scaling factor
Scaling factor: Number of rotations per volt of input voltage

When the type of input signal from the revolution sensor is pulse count
Number of input pulses from the revolution sensor per minute
Number of pulses per rotation

- Scaling factor

Scaling factor: When the signal of the gear ratio or revolution sensor is a
converted signal, you can specify the gear ratio for the scaling factor to
determine the rotating speed before the gear change.

Torque

Motor evaluation

When type of input signal from the torque meter is DC voltage (analog signal)

Scaling factor - input voltage from the torque meter
Scaling factor: torque per volt of input voltage

When the type of input signal from the torque meter is pulse
(Torque pulse coefficient - pulse frequency + torque pulse offset) * scaling factor
Torque pulse coefficient and torque pulse offset: Calculated in the WT3000 from
the torque values [N-m] at two points corresponding to the upper and lower
limits of frequency.

Scaling factor: Normally, use the value of 1. When using a unit other than N-m,
set the conversion ratio of the unit.

Synchronous
speed

120 . Frequency of the frequency measurement source (Hz)
Motor’s number of poles
» The unit of synchronized speed is fixed to “min~" (or rpm)”
* Normally, the frequency measurement source is set to the voltage or current

that is supplied to the motor. The synchronized speed may not be
determined correctly if a different signal is specified.

Slip
[%]

SyncSp — Speed
SyncSp

100

Motor

output m

2 - Speed-Torque
60

When the unit of speed is “min~" (or rpm),” the unit of torque is “N-m.” and the
scaling factor is 1, the unit of motor output Pm is “W.”

- Scaling factor

Set the efficiency equation or user-defined function to determine the motor efficiency and total efficiency.
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Chapter 2 Printing the Screen Image and Numeric Data List (Option)

2.1 Names and Functions of Parts of the Built-in
Printer

Front Panel

Built-in printer

EisisIsin]s]sl

PRINT key
Prints the screen image data or numeric data list.

SHIFT+PRINT (MENU) key
Feeds the paper and sets the screen image data and numeric
data list printing.

Functional Description
Screen images and numeric data list can be printed on the built-in printer. Comments
can be inserted in the screen images.
* For the procedure to print the screen image on a network printer, see section 5.4. The
numeric data list cannot be printed on a network printer.

When auto print is used, screen images and numeric data lists can be printed
automatically on the built-in printer at the specified print interval. In addition, you can
print screen images and numeric data at the desired time by setting the reservation time
for auto print start/stop. Printing is also possible by synchronizing to the integration time.

Output Format Auto Print
Screen Image Numeric List
Built-in printer Yes Yes Yes
Network printer Yes No No

Yes: Printing is possible.
No: Printing is not possible.
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2.2

Procedure

Cu

&
®,

out.

A roll paper cutter is attached to the printer unit cover. Be careful not to injure
your hand or fingers on the cutter.
Do not insert your finger into the printer unit opening where the roll paper is fed

Loading the Roll Paper and Feeding the Paper

Do not let your hand or fingers come in contact with the cutter when opening the
printer unit cover and loading the roll paper in the holder.

a ©

rsor keys

)

|SCALING| |LINEFILTER| | AVG I

MOTOR
SET

FREQ
FILTER

|HRmSET| [ mEASURE | [svcsounce]

CURSOR O NULL

| Fe | [macesave] [ store |

PRINT

MENU STORE SET

(wsc ] [Chere ]

MENU

1.

DISPLAY

ITEM & ELEMENT

OREMOTE

[vomeric] | wave |

Lue | [same|

UPDATE
[Vpoate ] [ howo |

I LOCAL I

SINGLE

CAL

| ITEM I | FORM I

| USER l IELEMENTI

| INTEG |

LOWER ITEM LOWER FORM

USER SET

O AL

(=)

To exit the menu during operation, press ESC located above

the soft keys.

In the procedural explanation below, the phrase “press the
cursor keys” may be used. This phrase refers to the

procedures for selecting items and entering values and

character strings. For details on the procedures, see section
3.14 in the User’s Manual IM760301-01E.

Loading the Roll Paper

Slide the lever to the right. The printer unit comes out.

N

S

//°\

NN N
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2.2 Loading the Roll Paper and Feeding the Paper

2. Hook your finger in the groove on the right side of the printer unit.

Groove

NN

3.  Hold the top, bottom, and right sections of the printer unit and pull the printer
unit out until it stops (approximately 5 cm).

Hold the top, bottom, and right
sections of the printer unit.

4.  While holding the left and right sides of the tray with your hands, pull up both
sides of the front cover of the printer unit with your thumbs.

Cover Pull the cover up with your fingers.

NN N
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2.2 Loading the Roll Paper and Feeding the Paper

5. With approximately 10 cm of the paper unrolled, load the roll paper in the holder
with the thermal-sensitive side facing up. Load the roll paper so that it fits into
the guide.

AN w/\j
Z

Load the roll paper in the holder with
the thermal-sensitive side facing up.

7
)
rs

6.  While pressing the stopper to the left so that the latch is disengaged, lower the
cover. Support the tray from the bottom with both hands, and close the cover
until it clicks in place.

s N
Cover | Stopper

Jzﬂjﬂ*‘ =
ol

A

—_—

Press the stopper to the left
\——————— to disengage the latch.

X Lower the cover until it clicks in

NN
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2.2 Loading the Roll Paper and Feeding the Paper

7.  Placing your thumb on the front panel (left of the lever) of the printer, push the
printer unit in until it clicks in place.

V Push the printer unit in until it
| clicks in place.

This completes the loading of roll paper.

NN\

¢ Feeding the Paper
1. Press SHIFT+PRINT (MENU) to display the Print menu.
2. Press the Paper Feed soft key. Each time the soft key is pressed, the roll paper
is fed approximately 3 cm.

rint,
M Print to

Built=in

M Print Format

Hard Copy

i
Comment

| Paper Feed

e Cutting the Roll Paper
To cut the paper after the paper roll is loaded and the printer cover is closed or after
printing the measured data, pull the roll paper upward against the cover.
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2.2 Loading the Roll Paper and Feeding the Paper

Explanation

Note

Printer Roll Paper

Use only the dedicated roll paper provided by YOKOGAWA. Do not use other types
of roll paper. When using the printer for the first time, use the roll paper that is
included in the package. Order extra rolls from your nearest YOKOGAWA dealer.

Part No. B9316FX

Specifications Thermalsensible paper, 10 m

Quantity 10 rolls

Handling Precautions of the Roll Paper
The paper is a thermalsensible paper that changes color with the application of heat.
Note the following points.

e 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.

 Store the paper rolls in a cool, dry, and dark place.

+ After opening the package, use it quickly.

+ If the paper is left in contact with plastic film containing plasticizers (such as a
vinyl chloride film or Scotch tape) for an extended time, the paper will lose some
of its ability to reproduce color. If you are going to store the paper in a folder, for
example, use a folder made of paper stock or polypropylene.

« When using glue on the paper, do not use 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 thermalsensible paper, it may lose color over time.

¢ Handling Precautions

» Use only genuine paper rolls provided by YOKOGAWA.

» Touching the paper with sweaty hands can leave finger prints 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.

» If you open the printer cover immediately after you cut the roll paper, repeat steps 5 to 7.

» After loading the roll paper and closing the printer cover, feed the paper to check that the
paper is being fed correctly. If the paper is not being fed evenly, repeat steps 1 to 7.

» If you reverse the direction in which the roll paper is placed, the printer head does not make
contact with the thermal-sensitive surface. If this happens, nothing may be printed, or the
paper may not feed properly. Be sure to load the roll paper in the correct direction in the
holder.
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2.3

® ) ®

Cursor keys

©
GRVNG)

|SCALING| |LINEFILTEH| I AVG I

MOTOR FREQ
SET FILTER

[HRmsET] [ mEASURE | [sve source]
CURSOR O NuLL

| P | [mecesave] [ sTorE |
MENU STORE SET

DISPLAY

ITEM & ELEMENT

Printing Screen Images on the Built-in Printer

OREMOTE

INUMERICI I WAVE I

[vre | [somm|

UPDATE
| RATE | I HOLD I

| LOCAL |

CAL

I ITEM I IFORM I

I USER I |ELEMENT|

I INTEG I

LOWER ITEM LOWER FORM

USER SET

O AL

To exit the menu during operation, press ESC located above

the soft keys.

In the procedural explanation below, the phrase “press the

cursor keys” may be used. This phrase refers to the
procedures for selecting items and entering values and

character strings. For details on the procedures, see section
3.14 in the User’s Manual IM760301-01E.

1. Press SHIFT+PRINT (MENU) to display the Print menu.

. Selecting the Printer
2. Press the Print to soft key to display the Print to menu.
3. Press the Built-in soft key.

J Selecting the Print Format
4.  Press the Print Format soft key to display the Print Format menu.

5. Press the Hard

Copy soft key.

P
M Pprint to

Built—in

Hard Copy

Net Print |

" u
Comment

Comment

Auto Print

Auto Print

i
I

Auto Print
settings

Auto Print
Settings

Paper Feed

i
i

Paper Feed

Print
M Print to

Built—in

M Print Format

Hard Copy

Comment

-p

Auto Print

1
I

Auto Print
Settings

Paper Feed

i
;

Print
[ Print to

Built—in
LA rurmad

Hard Copy

‘ List |

Auto Print

Auto Print
Settings

Paper Feed
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2.3 Printing Screen Images on the Built-in Printer

e Setting Comments
2.  Press the Comment soft key. A keyboard appears.
3.  Use the keyboard to enter the comment.
For keyboard operations, see section 3.14, “Entering Values and Strings” in the User’s
Manual IM760301-01E.

rint
4 Print to

Built=in

M Print Format

Hard Copy
DATA 14-5 |

[ CaPS

Conmnent = INSERT

Auto Print
oN

M

L]

_ﬁ‘

Il |
D 3 12 I I E1 5] AL

Auto Print
Settings

I Paper Feed |

e Executing the Print Operation
Check that the roll paper is loaded properly, and that the printer unit is pushed into the
correct position.
4.  Switch to the screen you wish to print.
5.  Press PRINT to print the screen image.

o
2
E

e Aborting the Print Operation
6.  Press PRINT while the print operation is in progress to abort the operation.

Explanation

Screen images can be printed on the built-in printer (option).
Setting Comments
The comment that you entered is displayed at the bottom of the screen. The

comment on the screen is also printed as a screen image.

Number and Types of Characters That Can Be Used

Item Number of Characters Characters That Can Be Used
Comment 0to 20 characters Characters that are displayed on the keyboard and
spaces

* More than 20 characters can be entered for the comment, but only the first 20 characters are
displayed on the screen.

Note

If the roll paper runs out while printing, an error is displayed, and the screen image data being
printed is discarded. If this happens, load a new roll paper, show the screen you wish to print
again, and execute the print operation.
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2.4 Printing Numeric Data Lists on the Built-in
Printer

Procedure

m @ DISPLAY [TEM & ELEMENT Oneore
— |A inoveric] | wave | || [uie | [some] || [VERATE] | wow | |[ [ rocar |
Cursor keys

RO

CAL
@ { mem | [ romm | || [ user | [ecewent] || [ wrea | @)
N > ‘ 1 LOWER ITEM LOWER FORM USER SET O AL

|SCALING| |LINEFILTER| | e | To exit the menu during operation, press ESC located above
Q

WOTOR FRE the soft keys.
ST FILTER

(Rmser) (weaswRe] [esokel | the procedural explanation below, the phrase “press the
AR oMM cursor keys” may be used. This phrase refers to the
procedures for selecting items and entering values and
[FE ] [mecesave] [ stome ] character strings. For details on the procedures, see section
MENU STORE SET 3.14 in the User’s Manual IM760301-01E.

MENU

1. Press SHIFT+PRINT (MENU) to display the Print menu.

¢ Selecting the Printer
2. Press the Print to soft key to display the Print to menu.
3.  Press the Built-in soft key.

¢ Selecting the Print Format
4.  Press the Print Format soft key to display the Print Format menu.
5.  Press the List soft key.

P o 1 | Print Print
M Pprint to M Print to M Print to
Built-in
Built-in Built—in Built-in
Print Format

R P —— @ Print Format
Net Print | Hard Copy |
Hard Copy Hard Copy
————

" u
Comment Comment Comment List
Auto Print Auto Print Auto Print Auto Print
o O ON N
u 1 1 u
Auto Print Auto Print Auto Print auto Print
settings Settings Settings Settings

Paper Feed Paper Feed

B
i
i

Paper Feed Ipaper Feed
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2.4 Printing Numeric Data Lists on the Built-in Printer

¢ Selecting the Numerical Data to Be Printed

6.

N

N

Press the List Item soft key to display the List Iltem dialog box.

Selecting the Items at Once

Press the cursor keys to select All ON.
Press SET. The buttons to the left of all the elements and measurement
functions are highlighted indicating that all items will be printed.

Deselecting All the ltems at Once

Press the cursor keys to select All OFF.
Press SET. The highlighting of the buttons to the left of all the elements and

measurement functions are cleared indicating that all items will not be printed.

Print,

[ Print to

List Item,

Built=in

Preset

M Print Format
Elen.
List
Func.

M List Item

Auto Print
oN

H
Auto Print
Settings

Information

OFF =]

([©All oN [DAll OFF@Preset1CPreset?
(®Elem 1 [@Elem 2 @Elem 3 [QElem 4

(U Eutk) (@ [EILCIET @PCk)
cy Estk) (g Elotky  (8A DAk
(B [@eck)  [@oulk) [@¢1k) (BFrequ [(BFreql
[@ztk) [@Rs(k) [@xs(k) [@Drplk) @xplk) [Epc
(@Uhdt (kY@ Thd kI @Phd (kI [QUthd  ([@Ithd  ([PPthd
(@utht  [@ithf  [Outif (o)itif  (ohvf (o)het
(Qutpeak [@U-peak [0)1+peak (Tli-peak (D)CfU @ct
(&) [Ewp+ Cwp— [@r] g+ g
@1-Time [2ws &7

)1 o2 3 End

@4F1 (@dr2 (24F3 @MdF4

[@eui-uj [@ui-uk @eui-1i Qeui-1j Eeui-1k
(©)speed [@)Torque [B)SyncSp [ES1ip Pm

[©F1 @IF2 [DF3 EIF4 [SF5 ©F6 [SIF7 (©F8 (CIFY (SF10
([©JF 11=IF 12(2)F 13(2)F 14(2)F 152)F 16(2)F 17(2)F 18(2IF 19(2)F 20

Paper Feed I

e Selecting Only the Items That Are Preset

7.  Press the cursor keys to select Preset1 or Preset2.

8. Press SET. The buttons to the left of all the elements and measurement
functions that are specified in Preset1 or Preset 2 are highlighted indicating that

the items will be printed.

Items specified in Preset1

Items specified in Preset2

List Item,

List Item

Preset (@all oN (@all OFF[@Preseti@Preset?

Elem. (8jElem 1 ($Elem 2 [$Elem 3 [BElem 4

(1) Do) (@) [@ei(k) (gFrequ (PFreql
(@z(ky  (@Rs(k) [(xsCk) (TRpCk) (@xplk) [(DPc
(EUhd f G (@) 1hd (K [EPhdf (I @Uthd  [B]ithd  [OPthd
@uthf @ithi  @utit  @1tif @i  @hct
(Blu+peak (@U-peak [D1+peak ([2)I-peak (2ICfu [E/4]]
@) @wp+  ([Dwe- q Clg+ Qg
[E1-Time (2ws (2wa

(@m (@2 (23 (@n4

(@4F1 (@)aF2 (2)4F3 (OJF4

Egui-uj Eewi-uk Bewi-1i Eewi-1j @oui-1k
(@Ispeed (@Torque [@SyncSp [@Slip  ([@Pm

@F1 [@F2 [©F3 @F4 [F5 @F6 [DF7 [@F8 (QF9 [QF10
(2IF11(2)F 12(2)F 13(2)F 14(2)F 15(2)F 16(2)F 17(2)F 18(2)F 19(2)F 20

Elem.

Func. (85U @Qutk) @1 @i @ @ptK) Func.-
(#s @stk)  [®a @atk) (WA [©AlK)

Preset (@all oN (@all OFF[@Preseti(@Preset?

(®Elem 1 (BElem 2 [BElem 3 BElem 4

@u @uad @1 @I @p @p k)
s @stk)  [Da Eatk) @A ALK
(=)o Do) (@) [@De1(k) [©@Frequ ([YFreql
(@zCkY  (@Rs(k) [(Ixs(k) [(2Rp(k) (@xplk) (PPc
(EUhd f (A (@) 1hd f (I[EPhdf (I [EUthd  [B]Ithd  [O)Pthd
@uthf @ithf  @utit  @itif @i Ghet
([BJu+peak ([@U-peak [D1+peak (2)I-peak (2ICfu [E/4]]
(Bwo (Bwe+  (Bw- (#q (®g+ (®q-
(#1-Time (Bws (v

(@ (a2 (23 (@n4

(@4F1 (@)aF2 (2)4F3 (D4F 4

Egui-uj Eevi-uk Bei-1i Eewi-1j @Doui-1k
(@Ispeed (@)Torque [@SyncSp [@Slip  ([@Pm

@F1 [@F2 [©F3 [@F4 [F5 [@F6 [DF7 [@F8 (QF9 [QF10
(2IF11(2)F 12(2)F 13(2)F 14(2)F 15(2)F 16(2)F 17(2)F 18(2)F 19(2)F 20

e Setting the ltems One at a Time

7.  Press the cursor keys to select the element or measurement function that you

wish to specify.

8. Press SET. When the button to the left of the selected element or measurement
function is highlighted, the numerical data of the measurement function of the
element will be printed. When the highlighting of the button is cleared, the
numerical data of the measurement function of the element will not be printed.

9.  Press ESC to close the List Item dialog box.
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2.4 Printing Numeric Data Lists on the Built-in Printer

Explanation

Printing or Not Printing (ON/OFF) the Header Information
10. Press the Information soft key to select ON or OFF.

rint
M Print to

Built=in

M Print Format

List

M List Item

Auto Print
on

|

Auto Print
Settings

Information

OFF 20}

Paper reeq I

Executing the Print Operation
11.  Press PRINT to print the numeric data list.

Aborting the Print Operation
12.  Press PRINT while the print operation is in progress to abort the operation.

Header Information
The following items are available as header information.
* Measurement mode (Normal)*1
+ Date/Time*1
» Measurement range of each element*2
+ PLL source*2

Turning ON/OFF Header Information Printing
» ON: Prints the header information.
» OFF: Does not print the header information.

*1 Even if Information is set to OFF, the measurement mode and date/time are always
printed.
*2 Only installed elements are applicable for the selection.

Selecting the Numeric Data

+ Only installed elements and wiring units are applicable for the selection.

» There are limitations on the numeric data that can be measured and printed in
measurement modes*3 other than normal measurement mode. For details on the
numeric data limitations, see appendix 11 in the User’s Manual IM760301-01E. [----
---] (no data) is printed in places where there is no numeric data.

» The harmonic order range is DC (0th) to the Max Order specified in section 7.5.

*3 Can be set on models with the advanced computation (/G6) option. Wide bandwidth
harmonic measurement mode, IEC harmonic measurement mode, waveform
computation mode, and FFT mode are available.

Print Format of the Numeric Data List

» The selected numeric data items are printed.

« For harmonic order data, the elements and measurement functions are printed
horizontally, and the order list is printed vertically.
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2.5

Procedure

Auto Print

SANRS.

Cursor keys

RO
GRVNG)

|SCALING| |LINEFILTER| | AVG I
E

MoTO!
SET

R FREQ
FILTER

|HRmSET] [ mEASURE | [svcsounce]

CURSOR O NULL

| P | [macesave] | store |

MENU STORE SET

PRINT | mIsC I I HELP I

MENU

1.

DISPLAY

ITEM & ELEMENT

OREMOTE

|NUMERICI I WAVE I

v | s

UPDATE
I RATE I I HOLD I

I LOCAL I

CAL

| TEM | | FORM I

| USER I IELEMENTI

| INTEG |

LOWER ITEM LOWER FORM

USER SET Q AL

(=)

To exit the menu during operation, press ESC located above

the soft keys.

In the procedural explanation below, the phrase “press the

cursor keys” may be used. This phrase refers to the
procedures for selecting items and entering values and

character strings. For details on the procedures, see section
3.14 in the User’s Manual IM760301-01E.

Press SHIFT+PRINT (MENU) to display the Print menu.

e Setting the Print Destination, Output Format, Etc.
Set the print destination to the built-in printer, and set the output format
according to the procedures given in sections 2.3 and 2.4.

2.

¢ Selecting the Synchronization Mode
Press the Auto Print Setting soft key to display the Auto Print Setting menu.
Press the cursor keys to select Synchronize.
Press SET to select Timer or Integrate.

If you select Timer, proceed to step 6 in “Print Timer Synchronized Auto Print

If you selected Integrate, proceed to step 6 in “Integration Synchronized Auto

3.
4.
5.
on the next page.
Print” on page 2-14.
[L__Pprint___1

M

Print to

Built—in

u

Print Format

Hard Copy

"

Comment

Luto Print
ON

u

Auto Print
settings

I Paper Feed |

Auto Print Settings,

Interval

synchronize [ Fimer]_____Integrate_1
start Time [2005}[01}{01] [00]:[00]:[00]
End  Time [2005}[01}(01] [o1]:Loo]:[oo]

L00_J:[o0]:[10]
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2.5 Auto Print

Print Timer Synchronized Auto Print

Setting the Reservation Time

5.  Press the cursor keys to select one of the reservation year, month, date, hour,
minute, and second boxes for specifying when the printing will start (Start Time).

6. Press SET to display the entry box.

7. Press the cursor keys to set the year, month, date, hour, minute, or second that
you selected in step 5.

8.  Press SET or ESC to close the box.

9. Repeat steps 5 to 8 to set the year, month, date, hour, minute, and second.

10. Press the cursor keys to select one of the reservation year, month, date, hour,
minute, and second boxes for specifying when the printing will end (End Time).

11. Repeat steps 6 to 8 to set the year, month, date, hour, minute, and second.

Setting the Print Interval

12. Press the cursor keys to select the hour, minute, or second box of the print
interval.

13. Press SET to display the entry box.

14. Press the cursor keys to set the hour, minute, or second that you selected in
step 12.

15. Press SET or ESC to close the box.

16. Repeat steps 12 to 15 to set the hour, minute, and second.

Executing the Auto Print

Check that the roll paper is loaded properly, and that the printer unit is pushed into the

correct position.

17. Press the Auto Print ON soft key. If the reservation time for starting the printing
is later than the time when Auto Print ON is pressed, the PRINT key blinks, and
the WT3000 enters the Ready state. When the reservation time for starting the
printing is reached, the PRINT key illuminates (stops blinking), and the auto print
is started. If the reservation time for starting the printing is earlier than the time
when Auto Print ON is pressed, the PRINT key illuminates, and auto print starts.

Aborting the Print Operation
18. Press PRINT while the print operation is in progress to abort the operation.

Terminating the Auto Print

¢ Stopping the Auto Print

8.  Press the Auto Print OFF soft key while auto print is in progress to stop the
auto print. The PRINT key turns OFF.

e Automatically Stopping the Auto Print
8.  When the reservation time for stopping the auto print is reached, the auto print
stops. The PRINT key turns OFF.

rint rint,
M Print to 4 Print to

Built=in Built=in

M Print Format M Print Format

Auto Print Setting:

synchronize [ imer] Integrate__]

q ]
start Time [2005}701}f01] [oo):[00]:[a0] Comment Comment
End  Time [2005}[01}|01] Lo1]:L00]-Lao]

Interval  [90_]:[00]-[T0]

Hard Copy Hard Copy

Auto Print
OFF

Auto Print
on

E
[t

Auto Print Auto Print
Settings Settings

Paper Feed Paper Feed

H
H
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2.5 Auto Print

Integration Synchronized Auto Print
e Setting the Print Interval

5. Press the cursor keys to select the hour, minute, or second box of the print
interval.

6. Press SET to display the entry box.

7.  Press the cursor keys to set the hour, minute, or second that you selected in
step 12.

8. Press SET or ESC to close the box.

9. Repeat steps 5 to 8 to set the hour, minute, and second.

Executing the Auto Print

Check that the roll paper is loaded properly, and that the printer unit is pushed into the

correct position.

10. Press the Auto Print ON soft key. If Auto Print is turned ON while integration is
not started, the PRINT key blinks, and the WT3000 enters the Ready state.
When integration starts, the PRINT key illuminates (stops blinking), and the auto
print is started. If Auto Print is turned ON while integration is in progress, the
PRINT key illuminates, and the auto print starts

Aborting the Print Operation
11.  Press PRINT while the print operation is in progress to abort the operation.

Terminating the Auto Print

e Stopping the Auto Print

8.  Press the Auto Print OFF soft key while auto print is in progress to stop the
auto print. The PRINT key turns OFF.

e Automatically Stopping the Auto Print
8.  When the integration stops, auto print also stops. The PRINT key blinks.
9.  Press the Auto Print OFF soft key to turn the PRINT key OFF.

Print Print,
M Pprint to [ Print to
Built-in Built-in
MPrint Format M Print Format
Auto Print Setting Hard Copy Hard Copy
Synchronize Timer, integrate ] i u
» Comment Comnen t
Interval :[o0]: auto Print aute Print
o

Auto Print Auto Print
settings Settings

Paper Feed

Paper Feed |
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2.5 Auto Print

Explanation

When auto print is used, screen images and numeric data lists can be printed
automatically on the built-in printer at the specified print interval.

¢ Limitations on the Auto Print Function by Measurement Modes
There are limitations on the setting and execution of auto print in measurement
modes* other than normal measurement mode.
» Wide bandwidth harmonic measurement mode*, waveform computation mode*,
and FFT mode*
The synchronization mode (Synchronize) cannot be set to integration
synchronization mode (Integrate), because the integration function is not available.
+ |EC harmonic measurement mode*
The auto print function cannot be used.
* Can be set on models with the advanced computation (/G6) option.

e Setting the Print Destination, Output Format, Etc.
To use the auto print function, you must set the print destination to the built-in printer
and set the output format (screen image/numeric data) and other settings. For the
procedure, see section 2.3 or 2.4.

Note

» If numerous measurement functions are set as print items, printing may take a long time.
Set the print interval longer than the time needed for printing.

+ If you operate the keys or perform communications at the time of printing, the print start
time may be delayed, or the printing may take a long time.

¢ Selecting the Synchronization Mode of the Auto Print
You can select the method used to start/stop the auto print from the following:
« Timer: Starts/Stops printing in sync with preset reservation times (start and
stop times) (print timer synchronized auto print).
+ Integrate: Starts/Stops printing in sync with integration start/stop (integration
synchronized auto print).

¢ Setting the Reservation Time
Set the time to start/stop the auto print in year:month:day, hour:minute:second. The
start and stop times can be specified only when the synchronization mode is set to
Timer. Make sure the reservation time for stopping the auto print is after the
reservation time for starting the auto print.
The selectable range of the values is as follows:

Year: 4-digit year
Hour:Minute:Second: 00:00:00 to 23:59:59
Note

+ The reservation time allows up to 31 days to be specified for February. If an invalid time is
specified, an error message is displayed at the time of execution of the auto print. Reset
the reservation time in this case.

» Leap years are recognized at the time of execution of the auto print.

IM 760301-51E 2-15
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2.5 Auto Print

e Setting the Print Interval
Set the time interval for carrying out auto print in hour:minute:second. The selectable
range varies depending on the data update rate as follows:

When the data update rate is less than 10 s: 00:00:10 to 99:59:59
When the data update rate is greater than or equal to 10 s: 00:01:00 to 99:59:59

In integration synchronized auto print, the print interval is rounded up to an integer
multiple of the data update rate. For example if the data update rate is set to 5 s and
the print interval is set to 21 s, the print interval is set to 25 s.

Note

» The print interval can be set to a value smaller than the minimum value indicated above. If
an invalid time is specified, an error message is displayed at the time of execution of the
auto print. Reset the reservation time in this case.

¢ Limitations When Auto Print is in Progress

To use the auto print function, you must set the print destination to the built-in
printer and set the output format and other settings. For the procedure, see section
23o0r24.

The settings of the following functions cannot be changed while auto print is in
progress.

The synchronization mode, reservation time and interval of auto print; printer output
items; wiring system; crest factor; synchronization source; data update rate; setting
or execution of store/recall; and loading of setup parameter files

If the following operation is carried out when auto print is to be executed, the auto
print is not executed.

+ Formatting the storage medium

» Accessing the storage medium such as saving data or settings

» Carrying out an FTP server command

+ Printing manually or through communication commands

If the print format is set to Hard Copy and an error or warning message is shown
on the screen when the auto print is executed, the screen image including the
message is printed. The message is automatically cleared after the printing. This
prevents the screen images from being covered by the message on subsequent
auto prints.

2-16

IM 760301-51E



2.5 Auto Print

¢ Print Timing of the Print Timer Synchronized Auto Print
» When the start time is before turning Auto Print ON

Start time Auto Print ON Auto print OFF or end time
PRINT key illuminated PRINT key
turned OFF
Print interval Print interval Print interval
Time -
Print Print Print Print Stop

» When the start time is after turning Auto Print ON

Auto Print ON Start time Auto print OFF or end time
PRINTkey | PRINT key illuminated  PRINTkey
blinking turned OFF

Print interval Printinterval Print interval
Time =
Print Print Print Print Stop

* Print Timing of the Integration Synchronized Auto Print
Auto print is executed based on the integration start time.
+ When integration start is before turning Auto Print ON

Integration start Auto Print ON

Integration stop  Auto Print OFF

PRINT key illuminated " PRINTkey | PRINT key
blinking turned OFF
Print interval Print interval Print interval
Time -
No printing  Print Print Print Print

Auto Print ON

« When integration start is after turning Auto Print ON

Integration start

Integration stop  Auto Print OFF

PRINTkey | PRINT key illuminated " PRINTkey | PRINT key
blinking blinking turned OFF
Print interval Print interval
Time >
Print Print Print Print

Integration start

_Print interval

+ Integration time and print interval during repetitive integration mode or real-time
repetitive integration mode
When the integration timer expires, auto print is repeated based on that time.

_ | _Print interval

Integration time up (integration restart)

_Print interval

_ | _Print interval

Integration stop

Time

Print

Print

Print No printing

Print

Print Print
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Chapter 3 D/A Output and Remote Control (Option)

3.1 Part Names and Functions of D/A Output

Front Panel

B gg [ e e
@ @

e [ ®

rO|L=

00090 |an|lua|lz=|s

ol ®@® eI

o r@ @, | DE|mE|gee|=
EHEE

E==]=T=

[ REy==ye) 0
=G E

-

INTEG
Sets the rated time of integrated D/A output.

MisCc
Sets the items necessary for D/A output.

Rear Panel

D/A output and remote control (option)

D/A output: Outputs numeric data that has been
converted to analog DC voltage.

Remote control: Controls the WT3000 using an external
signal between O to 5 V.

Pin Arrangement and Signal Assignment of the D/A Output Connector
The pin arrangement and assignments of the connector are as follows:

A Pin No. Signal Name Pin No.  Signal Name
p/A ouTRUT 1 D/A CH1 19 D/A CH2
2 D/A CH3 20 D/A CH4
1 =EEe 19 3 D/A CH5 21 D/A CH6
4 D/A CH7 22 D/A CH8
/F\, 5 D/A CH9 23 D/A CH10
vl 6 D/A CH11 24 D/A CH12
0ol 7 D/A CH13 25 D/A CH14
0o 8 D/A CH15 26 D/A CH16
0o 9 D/A CH17 27 D/A CH18
0ol 10 D/A CH19 28 D/A CH20
0o 11 D/A COM 29 D/A COM
K 12 D/A COM 30 D/A COM
' [&=) 13 D/A COM 31 D/A COM
18 [y 36 14 EXT PRINT 32 EXT RESET
‘ 15 EXT STOP 33 EXT START
16 EXT SINGLE 34 EXT HOLD
17 INTEG BUSY 35 EXT COM
18 EXT COM 36 EXT COM

Note

D/A COM and EXT COM are connected internally.

IM 760301-51E 3-1
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3.1 Part Names and Functions of D/A Output

Functional Description

D/A Output

The numeric data measured on the WT3000 can be output as analog signals to other
instruments. The analog signal is DC voltage of £5 V FS. The numeric data of up to

20 items can be output.

Outputs numeric data of 20 items
/

=

Remote Control
Hold, single measurement, integration start/stop/reset, and print output can be
controlled externally.

7

Recorder, etc.

IM 760301-51E



3.2 Setting the D/A Output

Procedure

ﬂ @ DISPLAY [TEM & ELEMENT —
A inoveric] | wave | || e | [soae| || [VERATE] [ wow | || [ rocar |

Cursor keys

CIRL

CAL
@ e | [ romm | || [ user | [eement| || | wres | @)
I 1 LOWER ITEM LOWER FORM USER SET O AL

(scane) (er) (e ) To exit the menu during operation, press ESC located above

WOTOR FREQ the soft keys.
SET FILTER

|HRmSET| | MEASURE | - [sNc souRce] In the procedural explanation below, the phrase “press the

CURSOR O NULL cursor keys” may be used. This phrase refers to the
procedures for selecting items and entering values and
character strings. For details on the procedures, see section
3.14 in the User’s Manual IM760301-01E.

| Fe | [macesave] [ sTorE |
MENU STORE SET

N

MENU

1. Press MISC to display the Misc menu.
2. Press the Next 1/2 soft key to display the Next 2/2 menu.
3.  Press the D/A Output Iltems soft key to display the D/A Output menu.

isc, isc /8 Output
" " Item No.
System Graph Color
Overview 1
M Function
Text Color
u
il € Element’Z
Remote
Control Element 1
I & order
DateTime » »
] R Range Mode
Config D/A Qutput
Items Manual
"
selftest
Next Next
173 22}

IM 760301-51E
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3.2 Setting the D/A Output

Setting the D/A Output Items
* Selecting the Target Channel
4.  Press the cursor keys to select a value between 1 and 20.

¢ Selecting the Measurement Function
5. Press the Function soft key. The measurement function selection box appears.
6. Press the cursor keys to select any of the measurement functions starting with
None.
7. Press SET to confirm.

T Iy D/A Output
Ttem No- S Ttem No.

1 1

4 _Eunction set [ Functien
u Mone [ U ]| 1 P s Q A u
M Element/Z ¢ L1l Ll Frequ  Freql z Rs |4 Flomaniss
Element 1 s Rp xp Uhdt  Thdf  Phdf  Uthd Element 1
[@  oOrder Ithd  Pthd  Uthf  Itht  utift  Itif hei |}{&  Order
-— het  uspeak U-peak 1+peak I-peak  Cfu cfl -—
Range Mode Pc Time w W+ w- q q*+ Range Mode
Manual q- ws wa 71 72 3 n4 Fixed Manual
aF1 Ar2 4r3 ar4 ui-uj dui-uk dUi-1i Tl
-

* Selecting the Element/Wiring Unit
8.  Press the Element/X soft key. The element/wiring unit selection box appears.
9.  Press the cursor keys to select any of the elements/wiring units starting with
Element1.
10. Press SET to confirm.

* Selecting the Harmonic Order(Applicable Only on Models with the Advanced
Computation Option or Harmonic Measurement Option)
This is displayed only on models with the harmonic measurement option.
11.  Press Order soft key.
12.  Press the cursor keys to select the order.
* When the measurement mode is normal measurement, waveform computation,* or
FFT,* select --- (normal measured value), or an order between 0 and the maximum
measured order.
*  When the measurement mode is wide bandwidth harmonic measurement,” select Total
(total value), or an order between 0 and the maximum measured order.

Can be set on models with the advanced computation (/G6) option.

To output measurement functions related to integration through the D/A output,
proceed to step 13.

D/A Output /A Output
& Item No. IZ Ttem No-
1 1
W Function M Function
u u
rset [ Element/= 4 Element =
Element 1 Element 1
Element 2 Ol ocdar Order
Element 3 -— -
Element 4 Range mode ||  WBanug o dn
A Fixed Manual Manual
=8 1
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3.2 Setting the D/A Output

Setting the Rated Time of Integrated D/A Output
18.
14.
15.

16.
17.
18.

19.
20.

o

Press INTEG to display the Integ menu.

Press the Integ Set soft key to display the Integ Set menu.

Press the D/A Output Rated Time soft key to display the D/A Rated Time
dialog box.

Press the cursor keys to select the hour, minute, or second box.

Press SET. An entry box appears.

Press the cursor keys to set the hour, minute, or second that you selected in
step 16.

Press SET or ESC to close the box.

Repeat steps 16 to 19 to set the hour, minute, and second.

Inteq Integ Set

" Mode

Normal

Start Timer Setting

M

Stop

Reset

[BOEE

Auto Cal

PFF oN

Integ Set

D/A Rated Time,

i

& [
| uuuu1| :[oo] D/A Output
Rated Time

Checking the D/A Output ltems

1. Press SHIFT+WIRING(INPUT INFO.). Power Element Settings appears.
2. Press PAGE ¥ to show DA Output Settings (a list of D/A output settings). The
relation table of D/A output channels and measurement functions is displayed.
D/A OQutput Settings
| tem Rate I tem Rate
Ch.1 Urms1 Fixed Ch.- 11| —— Fixed
Ch.2 Irms1 Fixed Ch.12 | —— Fixed
ch.3 |P1 Fized Ch.13 | —- Fixed
ch.4 |s1 Fized Ch.14 | —- Fixed
ch.5 | o1 Fized Ch.15 | —- Fixed
ch.6 [A1 Fixzed ch.16 | — Fixzed
Ch.7 | ®1 Fixed Ch. 17 | —- Fixed
Ch.8 fu1 Fixed Ch.18 | —— Fixed
Ch.9 f11 Fixed Ch.19 | —— Fixed
Ch.10 | —— Fixed Ch.20 | —— Fixed

IM 760301-51E
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3.2 Setting the D/A Output

Explanation

A

The numeric data can be output using £ 5-V FS DC voltage from the D/A output
connector on the rear panel. Up to 20 items (channels) can be specified.

CAUTION

Do not short the D/A output terminal or apply external voltage to it. If you do,
the instrument may malfunction.

Limitations on the D/A Output Function by Measurement Modes
There are limitations on the setting and execution of the D/A output in measurement
modes other than normal measurement mode.

D/A Output Item

Wide bandwidth harmonic measurement mode*, waveform computation mode*,
and FFT mode*

There is a limitation on the numeric data that can be measured and delivered through
D/A output. For details on the numeric data limitations, see appendix 11 in the User’s
Manual IM760301-01E. The WT3000 outputs 0 V where no numeric data exists.

IEC harmonic measurement mode*
The D/A output function cannot be used. The WT3000 outputs 0 V on all channels.

*

Can be set on models with the advanced computation (/G6) option.

Selecting the Measurement Function

+ The types of measurement functions that can be selected are the items that are
indicated in “Types of Measurement Functions during Normal Measurement” of
section 2.2, “User-Defined Function” and “Corrected Power” of section 2.5,
“Measurement Functions of Integration” of section 2.6 in the User’s Manual
IM760301-01E, as well as “Motor Evaluation Function (Motor Version)” of chapter
1, “Delta Computation (Option)” of chapter 6, and “Harmonic Measurement
(Option)” of chapter 7 in this manual.

* You can also select not to output the measurement functions (None). For channels
that are set to None, 0 V is output since no corresponding data exists.

+ If the range mode (see section 3.3) is set to fixed, the D/A output of a channel
whose measurement function is set to Z, Rs, Xs, Rp, Xp, or F1 to F20 is fixed to 0
V. ltis output when the range mode is set to manual.

Selecting the Element/Wiring Unit

* You can select the element/wiring unit from the choices below. The selectable
items vary depending on the installed elements.
Element1, Element2, Element3, Element4, A, and B

« If there are no elements that are assigned to the selected wiring unit, there is no
numeric data. Thus, 0 V is output in this case. For example, if elements are
assigned to XA and no elements are assigned to =B, then 0 V is output for the
measurement function of B.

IM 760301-51E



3.2 Setting the D/A Output

e Changing the Harmonic Order of the Measurement Function of Harmonic
Measurement
When the measurement mode is set to normal measurement, waveform computation,
or FFT, the measured order can be set to normal measured value (---) or from dc (O™
order) up to 100" order.
When the measurement mode is set to wide bandwidth harmonic measurement
mode, the measured order can be set to total value or from dc (0" order) up to 100"
order.

Note

For the meanings of the measurement function symbols that are output, see section 2.2,
“Measurement Function and Measurement Period”, 2.5, “Computation,” 2.6, “Integration”, and
appendix 1, “Symbols and Determination of Measurement Functions” in the User’s Manual
IM760301-01E as well as chapter 1, “Motor Evaluation Function,” chapter 6, “Delta
Computation”, and chapter 7, “Harmonic Measurement” in this manual.

For details on the wiring units expressed as XA and B, see section 4.1, “Selecting the Wiring
System” in the User’s Manual IM760301-01E.

0 V is output in places where the measurement function is not selected or there are no
numeric data.

The range of the order of the numeric data determined by the harmonic measurement is from
the minimum measured order specified in section 7.5 up to the upper limit of the measured
order that is automatically determined by the PLL source frequency (see section 7.9). There
is no numeric data for orders of numeric data of D/A output items outside this range even if
you specify such orders. For harmonic orders less than the minimum measured order
specified in section 7.5 (for example, 0" order when Min Order is set to 1st order) and those
greater than the maximum measured order, the outputis 0 V.

If scaling factors such as VT ratio, CT ratio, and power coefficient are specified on the
voltage, current, and power, and the scaling is ON, 100% (5 V) is output when the scaled
value is equal to the scaled rated value (measurement range x scaling factor).

For X functions, 100% (5 V) is output when the input is equal to the total value that is obtained
when the rated value is input to each corresponding element. If different scaling factors are
placed on each element, 100% (5 V) is output when the scaled value is equal to the scaled
rated value (measurement range x scaling factor).

IM 760301-51E
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3.2 Setting the D/A Output

Rated Time of Integrated D/A Output
In the case of integrated values, the integrated value that is obtained while continuously
applying a rated value (same value as the measurement range) for the specified time is
taken to be 100%. The D/A output at that point is 5 V. The D/A output from the
integrated value of 0 (0 V) to the integrated value of 100% (5 V) is assumed to change
linearly with time. The D/A output value is determined by the level of the actual input
with respect to this assumed line (see the figure on the next page).

Setting the Rated Time of Integrated D/A Output

+ Set the time in units of hour : minute : second in the following range.
00000:00:00 to 10000:00:00

+ This setting is valid in the manual integration mode.

» For normal integration and repetitive integration modes (includes real-time), the
time specified for the timer is the rated time of integrated D/A output.

Note

When the rated time of integrated D/A output is 00000:00:00, the D/A output of the integrated
value is fixedto O V.

Relationship between the Output Items and D/A Output Voltages
¢ Frequency (Simplified Figure Below)

D/A output ,
Approx. 7.5V

5.0V

25V

0.5V ]

10 Hz 1 kHz 100 kHz
Hz 100 Hz 10 kHz 1 MHz

Display value
05Hz play

¢ Integration Value

D/A output 4
Approx.7.0V [--------- ROVt d
For input that is 140% !
50V |----- of _t[\_e_lza_t_llj_g_________\x __________ :
For rateéi input
0 ‘= Integration time

to

to: Integrated D/A output rated time when in manual integration mode
Time specified for the timer when in standard integration or repetitive
(continuous) integration mode
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3.2 Setting the D/A Output

Other Items
D/A output
Display value Output Approx.7.5V | -_.__._. -
140% Approx. 7.0V Approx. 7.0V [-------- ' A
100% 5.0V 5OVE------- I
0% ov b
-100% -5.0V b
-140% Approx.-7.0V 140 —100 -
E ' 0 100 140 Display value [%)]
oo -5.0V
¥- ' --------- Approx.-7.0V
R Approx.-7.5V

A and ¢ are not output outside + 5 V. If the display format is ¢ is 360 degrees (360°
format), ¢ is output in the range of 0 V to +5 V. If the display format is ¢ is 180
Lead/lag (180° lag to 180° lead), ¢ is output in the range of -5 V to +5 V. When an
error occurs, approximately 7.5 V is output. For U-pk and I-pk only, approximately
—7.5V is output when an error occurs.

For n1 to n4, Uhdf, Ihdf, Phdf, Uthd, Ithd, Pthd, Uthf, Ithf, hvf, hcf, and Slip’, +5 V is
output when the measured value is equal to 100%.

For Utif and Itif, +5 V is output when the measured value is equal to 100.

For Torque’, +5 V is output when the torque signal is an analog signal and the
measured value is equal to a value (rated value) defined by “input range” x “torque
scaling factor.” For example, with an input range of 10 V, if the scaling factor is set
to 1 N-m torque per 1 V input voltage, +5 V is output when torque is 10 N-m.

For Speed’, +5 V is output when the rotating signal is an analog signal and the
measured value is equal to a value (rated value) defined by “input range” x “torque
scaling factor.” For example, with an input range of 10 V, if the scaling factor is set
to 100 rpm rotating speed per 1 V input voltage, +5 V is output when the rotating
speed is 1000 rpms.

For Speed’, =5 V is output when the rotating signal is a pulse signal and the
rotating speed falls to the lower limit x (—1) of Pulse Range under Speed in section
1.6, and +5 V is output when the rotating speed reaches the upper limit.

For Torque’, =5 V is output when the torque signal is a pulse signal and the torque
falls to the lower limit x (—1) of Pulse Range under Torque in section 1.6, and +5 V
is output when the torque reaches the upper limit.

For SyncSp*, +5 V is output when measured value is equal to the rated value of
speed.

For Pm’, +5 V is output when the measured value is equal to a motor output
determined by the torque and the rated value of the rotating speed.

Applicable only to products with the motor evaluation function (motor version).

IM 760301-51E
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3.3

Procedure

(a]

[scaung] [uneruter] [ ave |

MOTOR FREQ
SET FILTER
(HRmSET) [ MEASURE ]  [ste source]

CURSOR O NuLL

[ Fe ] [macesave] [ sTore |
MENU STORE SET

MENU

Setting the D/A Zoom

DISPLAY

[TEM & ELEMENT

OREMOTE

[NUMERIC] [ WAVE ]

Lune | [some|

UPDATE
[ RATE ] [ HOLD ]

[ LOCAL ]

SINGLE

CAL

[ ITEM ] [FORM ]

[ USER ] [ELEMENT]

[ INTEG ]

LOWER ITEM LOWER FORM

USER SET O AW

SHIFT

To exit the menu during operation, press ESC located above

the soft keys.

In the procedural explanation below, the phrase “press the

cursor keys” may be used. This phrase refers to the
procedures for selecting items and entering values and

character strings. For details on the procedures, see section
3.14 in the User’s Manual IM760301-01E.

1. Press MISC to display the Misc menu.
2. Press the Next 1/2 soft key to display the Next 2/2 menu.
3.  Press the D/A Output Iltems soft key to display the D/A Output menu.

* Selecting the Target Channel
4.  Press the cursor keys to select a value between 1 and 20.

selected, proceed to step 6.

6.  Press the Rated Max soft key.
7.  Press the cursor keys to set the maximum value.

Selecting Whether to D/A Zoom (Manual Range Mode or Fixed Range Mode)

5. Press the Range Mode soft key to select Manual or Fixed. If Manual is

Setting the Maximum Value of the D/A Output Range for Manual Range Mode

¢ Setting the Minimum Value of the D/A Output Range for Manual Range Mode
8.  Press the Rated Min soft key.
9.  Press the cursor keys to set the minimum value.

isc,

{
System
Overview

Initialize
settings

[

Remote
control

[(
DaterTime

[
config

Selftest

Next

isc,

"

Graph Color

Text Color

M

D/ Output
Items

Next

S
E I'tem No.
1
Function 1/

u

M Element/ZE

Element 1

&  order

-

Range Mode

uanual

/8 Output

/8 Output

S Ttem Ho.

1

S Ttem No.

1

4 Function

u

[ Function

u

{ Element/=

M Element %

Element 1 Element 1
& order & order

Range Mode Range Mode
Fixed [anual Fixed

Rated Max [& Rated Max

1.000E+02

Batad Min

—1.000E+02

1.000E+02

Rated Min ||
~1.000E+02
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3.3 Setting the D/A Zoom

Explanation

e D/A Zoom
The D/A output can be magnified or reduced for each channel in manual range mode
by setting the D/A output range. For example, if a current varying in the range of 0.6
A to 0.8 A is measured at the 1-A range and the D/A output is set to fixed range
mode, the D/A output voltage varies between 3.0 V and 4.0 V. If you wish to magnify
this variation, you can use the D/A zoom function. In this example, set the D/A output
to manual range mode and set the maximum and minimum values to 0.6 and 0.8,
respectively. Then, the D/A output delivers =5 V and +5 V when the measured
current is 0.6 A and 0.8 A, respectively.

* Selecting the D/A Output Range Mode

Select either mode from below.

* Manual
The displayed values of the measurement functions corresponding to the D/A
output of =5 V and +5 V can be set arbitrarily.

+ Fixed
Outputs +5 V when the rated value of each measurement function is applied. For
details, see section 3.2.

¢ Setting the Maximum and Minimum Values for Manual Range Mode
The maximum and minimum values can be set in the range of —9.999E+30 to
9.999E+30.

Fixed range mode Manual range mode
Measured current D/A output D/A output (DA zoom)
10AF—————————————m—m o 5.ov/5.0v ———————————————————————
0.8A 4.0V
06 A 3.0V
N -
Time / \J \A/\/ \/ Time
5OV F—————m o

IM 760301-51E
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3.4

Remote Control

Explanation

A

* Remotely Controlling the Integration
Enter the signals according to the timing chart below.

Start Stop Reset Start Stop

—»>—<« 10 ms or more

EXT START —|_| |_|

—>—< 10 ms or more

|

EXT STOP : ’
|—| 10 ms or more |—|
! i T ! ;
EXT RESET ! 1sorless | 100 ms or less |_| ! 1sorless! 100 ms or less

INTEG BUSY ' '

The INTEG BUSY output signal is set to low level while integration is in
progress. Use this signal to monitor the integration operation.

Holding the Data Display (Same Function as the HOLD Key)

Apply the EXT HOLD signal as shown in the figure below.

— 10 ms or more
EXT HOLD U«

¢ Updating the Display Data Being Held (Same Function as the SINGLE Key)

Applying the EXT SINGLE signal while the display is held updates the display.

—>| |¢10 ms or more
EXT SINGLE |_|

Note

If the period of the EXT SINGLE signal does not meet the conditions of the figure above, the
signal may not be recognized by the WT3000.

e Printing on the Built-in Printer (Option) (Same Function as the PRINT Key)
Apply the EXT PRINT signal as shown in the figure below.

<—10 ms or more
EXT PRINT ﬂLI

Hold, single measurement, integration start/stop/reset, and print output can be controlled
externally.

CAUTION

Do not apply voltage outside the range of 0 to 5 V to the remote control input
pins. Also, do not short the output pins or apply external voltage to them. If you
do, the instrument may malfunction.

3-12
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3.4 Remote Control

Remote Control Input/Output Circuit

Input circuit Output circuit
+5V

+5V
10 kQ
10 kQ {>—o 100 Q
o0
U L

0.01 pF % g 0.01 puF

Low level: 0to 1V Low level: 0 to 1.5 V (8 mA)
High level: 4to 5V High level: 2.8 to 5 V (-8 mA)

IM 760301-51E
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3.5 D/A Output and Remote Control Specifications

D/A Output
Item Specifications
D/A conversion resolution 16 bits
Output voltage +5 V FS (approx. £7.5 V maximum) against each rated value.
Update interval The same as the data update interval of the WT3000
Number of outputs 20 channels
Output item for each channel specifiable.
Accuracy +(accuracy of each measurement function + 0.1% of FS) FS=5V
Minimum load 100 kQ
Temperature coefficient +0.05% of FS/°C

Continuous maximum common mode voltage +42 Vpeak or less

Relationship between the output See section 3.2.
items and D/A output voltages

Remote Control

Item Specifications

Signal EXT START, EXT STOP, EXT RESET, INTEG BUSY, EXT HOLD, EXT SINGLE,
and EXT PRINT

Input level Oto5V

3-14 IM 760301-51E



Chapter 4 RGB Video Signal (VGA) Output (Option)

4.1 Names and Functions of the Parts of the RGB
Video Signal (VGA) Output

Rear Panel

:E— RGB video signal (VGA) output

9 connector
a Outputs image signals.

The WT3000 screen can be output to a monitor through the RGB video signal (VGA)
output. Connectable monitors are VGA monitors or multi-sync monitors capable of
displaying VGA.

CAUTION

» Connect the cable after turning OFF the WT3000 and the monitor.
» Do not short the RGB VIDEO OUT terminal or apply external voltage to it. If you
do, the instrument may malfunction.
. ___________________________________________________________________________________________________|

Pin Arrangement and Assignments of the Video Signal Output Connector

VIDEO-OUT
(VGA)

The pin arrangement and assignments of the connector are as follows:

Pin No. Signal Name Specifications

1 Red 0.7 Vp-p

2 Green 0.7 Vp-p

3 Blue 0.7 Vp-p

4 -

5 —

6 GND

7 GND

8 GND

9 —

10 GND

11 -

12 -

13 Horizontal sync signal Approx. 31.5 kHz, TTL (negative logic)
14 Vertical sync signal ~ Approx. 60 Hz, TTL (negative logic)
15 -

Connecting to the Monitor

1. Turn OFF the WT3000 and the monitor.

2. Connect the WT3000 and the monitor using an analog RGB cable.

3. The WT3000 screen appears on the monitor when both the WT3000 and the
monitor are turned ON.

Note
« The RGB video signal is constantly output from the video signal output connector.
« The monitor screen may flicker if the WT3000 or another instrument is brought close to the
monitor.
» The edge of the screen may drop out depending on the monitor type.

IM 760301-51E
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|4.2 RGB Video Signal (VGA) Output Specifications

Item Specifications
Connector type D-sub 15 pin (receptacle)
Output type VGA compatible

4-2 IM 760301-51E



Chapter 5 Ethernet Communications (Option)

5.1

Connecting to the Network

When Connecting to a PC on the Network
1.

RJ-45 modular jack

100BASE-TX port

Turn OFF the WT3000 power switch (see section 3.4 in the User’s Manual
IM760301-01E).

Connect one end of the UTP (or STP) cable to the ETHERNET 100BASE-TX
terminal on the rear panel.

Connect the other end of the UTP (or STP) cable to a hub or router.

Turn ON the WT3000 power switch.

Hub or router that supports 100BASE-TX

SHESE

UTP cable

AN

WT3000 or
: . — — STP cable PC
u S ——" (Straight)
100 0 O |oo|oo|oo|a
; R =a== e
il I=r=r=]
Aiees —| ffffffff 5 ==

Ethernet NIC

Connecting to the PC in a One-to-One Configuration

1.

P

Turn OFF the WT3000 power switch (See section 3.4 in the User's Manual
IM760301-01E).
Connect one end of the UTP (or STP) cable to the ETHERNET 100BASE-TX
terminal on the rear panel.
Connect the other end of the UTP (or STP) cable to a hub or router.
Likewise, connect the PC to a hub or router.
Turn ON the WT3000 power switch (see section 3.4 in the User’s Manual
IM760301-01E).

Hub or router that supports 100BASE-TX

O
w| TDDT g

UTP cable 4

Note

WT3000 N

or
STP cable PC
(Straight)

: =
88 @ @
-
-
00 |oo| \:n:l||:||:||\':|
e o |ooo

6.0 ¢ |8c|E8|8eela

ooogoood

***** = - i)

Ethernet NIC

When connecting the WT3000 and a PC in a one-to-one configuration, use a 10BASE-T/
100BASE-TX auto switching NIC or a 100BASE-TX NIC on the PC side.

Use UTP (Unshielded Twisted-Pair) or STP (Shielded Twisted-Pair) cables of straight type
and category 5 or better.

Do not connect the WT3000 and a PC directly without going through a hub. Operations are
not guaranteed for communications using direct connection.

IM 760301-51E
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5.2

Procedure

Setting TCP/IP

© @ ©

ursor keys

COROD)
GRVNG)

ISCALINGI |LINEFILTER| | AVG I

MOTOR FREQ
SET FILTER

[HRmsET] [ mEASURE | - [swie source]

CURSOR O NuLL

| Fe | [macesave] [ sToRE |

G

MENU

DISPLAY

[TEM & ELEMENT

ORENOTE

INUMERICI I WAVE I

[une | [same|

UPDATE
[Vroate] | wouw |

| LOCAL |

SINGLE

CAL

I ITEM l IFORMI

I USER I IELEMENTI

I INTEG I

LOWER ITEM LOWER FORM

USERSET O ALL

SHIFT

To exit the menu during operation, press ESC located above

the soft keys.

In the procedural explanation below, the phrase “press the

cursor keys” may be used. This phrase refers to the
procedures for selecting items and entering values and

character strings. For details on the procedures, see section
3.14 in the User’s Manual IM760301-01E.

If you set the TCP/IP parameters for the first time or change the parameters,
restart the WT3000 to apply the new settings.

1. Press MISC to display the Misc menu.
2. Press the Next 1/2 soft key to display the Next 2/2 menu.
3. Press the Network soft key to display the Network menu.

Misc,
[«

System
Overview

Initialize
Settings

[

Remote
Control

[«
DatesTime

{
Contig

selftest

Mext

isc,

{
Graph Color

Text Color

[«
Network

D/& Output
I tems

Next
272

4.  Press the TCP/IP Setup soft key to display the TCP/IP Setup dialog box.

Ly e
]

TP/ 1P
Setup

User
Account

]
Mail
setup

Net Drive
setup

Net Print
Setup

il
Others

Connect
Log List
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5.2 Setting TCP/IP

When Using Only DHCP

5.  Press the cursor keys to select DHCP.
Press SET to select ON.

Press the cursor keys to select DNS.
Press SET. A DNS selection box appears.
Press the cursor keys to select OFF.

© o N

TCP/IP Setup,

pHeP  [oFF__on] ]
P Address [ 0. 0.[ 0.0
Net Mask [55. 755 755 . 255
Gate way [ 003
DN

When Using Only DNS

5.  Press the cursor keys to select DHCP.
6. Press SET to select OFF.

Entering the IP Address

7.  Press the cursor keys to select IP Address.

8. Press SET. An IP address entry box appears.

9.  Press the cursor keys to enter the IP address of the WT3000.
10. Press SET or ESC to close the box.

11. Enter all four octets of the IP address.

TCP/IP Setup,

DHCP
IP Address 0. 8. O
Net Mask ..E
Gate Way [a.[o.[0-[4a
ous

Entering the Subnet Mask

Enter the subnet mask according to the system or network to which the WT3000

belongs. If the subnet mask is not required, proceed to “Entering the Default

Gateway.”

12. Press the cursor keys to select Net Mask.

13. Enter all four octets of the subnet mask of the network to which the WT3000
belongs in the same fashion as the IP address.

Entering the Default Gateway

Enter the default gateway according to the system or network to which the WT3000

belongs. If the default gateway is not required, proceed to “Turning ON the DNS.”

14. Press the cursor keys to select Gate Way.

15. Enter all four octets of the default gateway of the network to which the WT3000
belongs in the same fashion as the IP address.

IM 760301-51E
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5.2 Setting TCP/IP

e Turning ON the DNS
16. Press the cursor keys to select DNS.
17. Press SET. A DNS selection box appears.
18. Press the cursor keys to select ON.
19. Press SET to confirm the DNS ON setting.

¢ Entering the Domain Name
Enter the domain name of the system or network to which the WT3000 belongs.
20. Press the cursor keys to select Domain Name.
21. Press SET. A keyboard appears.
22. Use the keyboard to enter the domain name of the network to which the
WT3000 belongs.
For keyboard operations, see section 3.14 in the User’s Manual IM760301-01E.

e Entering the Address of the Primary DNS Server
23. Press the cursor keys to select DNS Server1.
24. Enter all four octets of the primary DNS server address in the same fashion as
the IP address.

* Entering the Address of the Secondary DNS Server
Enter the information if the system or network to which the WT3000 belongs uses a
secondary DNS server. If a secondary server is not used, proceed to “Entering the
Primary Domain Suffix.”
25. Press the cursor keys to select DNS Server2.
26. Enter all four octets of the secondary DNS server address in the same fashion
as the IP address.

¢ Entering the Primary Domain Suffix
Enter the information if a domain suffix is required.
27. Press the cursor keys to select Domain Suffix1.
28. Enter the primary domain suffix in the same fashion as the domain name.

* Entering the Secondary Domain Suffix
Enter the information if a secondary domain suffix is present.
29. Press the cursor keys to select Domain Suffix2.
30. Enter the secondary domain suffix in the same fashion as the domain name.

TCP/IP Setup,

IHCP
IP pddress  [19.168.111.[29
Net Mask [E55.¢55.255. 4
Gate Way [9.C9.C 8.9
ms
Tomain Name | 1
NS serverl [ §.[@.[ 9.9
INS Serverz [ . @.[ 9.9

Tonain Suff ix1] 1

Domain Suff ixz] ]
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5.2 Setting TCP/IP

When Using Both DHCP and DNS

5.  Press the cursor keys to select DHCP.

6. Press SET to select ON.
7.  Press the cursor keys to select DNS.
8. Press SET. A DNS selection box appears.
9.  Press the cursor keys to select ON or Auto.
If you selected ON, you must enter information according to “Entering the
Domain Name” through “Entering the Secondary Domain Suffix” on the previous
page.
If you selected Auto, the DHCP automatically sets the entry information from
“Entering the Domain Name” to “Entering the Secondary Domain Suffix.”
Therefore, you do not have to enter the information.
pHcp  [oFF_on[ ]
P nddress [ 0. 0. 9.[ @
Net wask  P53.p59.P53.E5
Gate way [0 0.[3-[0
I .
os || @ |B38C3C0
ous || auco |B0-C3-C0
Doma| 1
Domain Suffix2| ]
Restarting the WT3000

Explanation

After you set the TCP/IP parameters for the first time or change the parameters,
restart the WT3000 to apply the new settings.

To use the Ethernet communication functions of the WT3000, the DHCP, IP address, IP
address, subnet mask, default gateway, and DNS must be specified.
Consult your system or network administrator when setting these parameters.

e DHCP (Dynamic Host Configuration Protocol)
DHCP is a protocol that allocates settings that are needed temporarily to PCs
connecting to the network. If DHCP is turned ON when a DHCP server exists on the
network, the parameters below are automatically assigned to PCs and other devices
connected to the network.

IP address
Subnet mask
Default gateway
Broadcast

DNS

» To use DHCP, the network must have a DHCP server. Consult your network
administrator to see if DHCP can be used.

+ If DHCP is switched from OFF to ON, it may take several tens of seconds before
the IP address can be retrieved.

+ When DHCP is turned ON, different settings may be assigned each time the power
is turned ON. When accessing the WT3000 from a PC using the FTP server
function (see section 5.6), you must check the WT3000 TCP/IP settings such as
the IP address each time the power is turned ON.

IM 760301-51E
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5.2 Setting TCP/IP

IP Address (Internet Protocol Address)

You can set the IP address assigned to the WT3000. The default setting is 0.0.0.0.

+ The IP address is an ID that is assigned to each device on an IP network such as
the internet or an intranet.

+ The address is a 32-bit value expressed using four octets (each 0 to 255), each
separated by a period as in [192.168.111.24].

* Obtain an IP address from your network administrator.

+ This parameter is automatically configured in environments using DHCP.

Subnet Mask

You can set the mask value used when determining the subnet network address from

the IP address. The default setting is 255.255.255.0.

* Huge TCP/IP networks such as the Internet are often divided up into smaller
networks called sub networks. The subnet mask is a 32 bit value that specifies the
number of bits of the IP address used to identify the network address. The portion
other than the network address is the host address that identifies individual
computers on the network.

+ Consult your network administrator for the subnet mask value. You may not need
to set the value.

+ This parameter is automatically configured in environments using DHCP.

Default Gateway

You can set the IP address of the gateway (default gateway) used to communicate

with other networks. The default setting is 0.0.0.0.

+ The default gateway has control functions that handle protocol exchanges when
communicating with multiple networks, so that data transmission is carried out
smoothly.

» Consult your network administrator for the default gateway value. You may not
need to set the value.

+ This parameter is automatically configured in environments using DHCP.

DNS (Domain Name System)

The DNS is a system that correlates the host name/domain name to the IP address.

Given AAA.BBBBB.com, AAA is the host name and BBBBB.com is the domain name.

Instead of using the IP address, which is a sequence of numbers, a host name and

domain name can be used to access the network.

» Set the domain name, the DNS server address, and the domain suffix. |f DHCP
can be used, the address can be automatically assigned.

» When accessing a network drive or a network printer from the WT3000, a name
can be used to access the destination rather than an IP address.

» For details, consult your network administrator.

¢ Domain name
+ Set the network domain name to which the WT3000 belongs.
» Enter up to 30 characters.
» The characters that can be used are 0-9, A-Z, %,

sign).

(') (parentheses), - (minus

—
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5.2 Setting TCP/IP

* DNS Server Address
+ Set the IP address of the DNS server. The default setting is 0.0.0.0.
* You can specify up to two DNS server addresses, primary and secondary. If the
primary DNS server is down, the secondary DNS server is automatically looked
up for the mapping of the host name/domain name and IP address.

e Domain

Suffix

« When the IP address corresponding to the server name with the domain name
specified in the previous section is not found, the system may be set up to
search using a different domain name. Enter this alternate domain name as the
domain suffix.

* You can specify up to two domain suffixes, primary and secondary.

e Setting TCP/IP Parameters for Network Connection
When connecting the WT3000 to a network, set the TCP/IP parameters as shown
below depending on whether the DHCP server and DNS server are available.

DHCP Server is available

DHCP Server is not available

DHCP

ON

OFF

IP address

Subnet mask

Default gateway

Setting not necessary

Set manually (supplied by your network administrator)

(Automatically set by the
DHCP server)

Set manually (check with your network administrator)

Set manually (check with your network administrator)

DHCP Server is available

DHCP Server is not available

DNS

ON

OFF

Domain name

Set manually”

Setting not necessary

DNS server address

Set manually”

Setting not necessary

Domain suffix

Set manually”

Setting not necessary

* If DHCP can be used, these settings can be automatically assigned. For details, consult
your network administrator.

e TCP/IP Configuration Example When a PC and WT3000 Are Connected on an
Independent Ethernet Network
Examples of TCP/IP settings on the WT3000 are shown below. Specify the TCP/IP
settings on the PC to comply with the settings in this example as shown in the

example given later.
DHCP OFF
IP address 192.168.21.127
Subnet mask 255.255.255.0
Default gateway 0.0.0.0
DNS OFF
Note

+ If you set the TCP/IP parameters for the first time or change the parameters, restart the

WT3000

to apply the new settings.

+ If the WT3000 is turned ON with the DHCP function enabled without an Ethernet cable
connected, communications and file functions may not operate properly. In such case, turn

DHCP O

FF and restart the WT3000.

IM 760301-51E
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5.2 Setting TCP/IP

Configuring the TCP/IP Settings of the PC

Communication parameters such as the IP address must be specified also on the PC side.
Communication parameters are specified for each Ethernet NIC that is installed in the PC. Here,
the settings of the NIC required for connecting your PC and the WT3000 are explained.

If the IP address and other parameters are to be assigned dynamically using the DHCP server,
the settings below are not necessary.

Select Obtain an IP address automatically under the IP Address tab of the TCP/IP Properties
dialog box.

For example, if you are connecting a PC and the WT3000 to an independent Ethernet network,
you can specify parameters as indicated in the next table. For details on the parameters, consult
your system or network administrator.

Parameter Value Note

IP address Example: 192.168.21.128  IP address for the PC
Subnet mask  Example: 255.255.255.0 Set the same value as the subnet mask that was

specified for the WT3000.
Gateway None
DNS Disable
WINS Disable

The following procedure describes the steps for Windows 95/98. For Windows NT/2000 Pro,

carry out equivalent steps accordingly.

1. Select Start > Settings > Control Panel. The Control Panel opens.

2. Double-click the Network icon. The Network dialog box opens.

3. Select TCP/IP corresponding to the Ethernet NIC that is connected to your PC and click
Properties. The TCP/IP Properties dialog box appears.

Metwork EHE

Configuration | Identificationl Aocess Eontroll

The following network components are installed:

Client for Microzoft Metworks

S8 3Com Fast EtherLink #L 10/100Mb T Ethemet NIC (30905
B8 Dial-Up Adapter

4~ TCP/IP -+ Dial-Up Adapter

1 | |

Add... Femove | Froperties |

4. Set the parameters such as the IP address according to the previous table and click OK.

TCFP/IP Properties EHE
TCFP/IP Properties EHE
— Bindings | Advanced | Me®is |
Bindings I Advanced I NetBI03 | DNS Configuration  Gateway | WINS Configuration I IP Address

DNS Configuration I Gateway I WINS Configuration P Address

The first gateway in the Installed Gateway list will be the default.
An IP address can be automatically assigned to this computer. The address arder in the list will be the arder in which these

If your network does not automatically assign IP addresses, ask machines are uged.

your network. administrator for an address, and then tppe it in
the space below.

Mew gateway:

" Obtain an IP address automatically Add |

& Specify an IP address:

Installed g )y

IP Address: 0. 0 .232. 29 . |
Eemove
Subriet bask: |

5. Restart your PC.
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5.3

Saving Setup, Waveform Display, Numeric , and

Image Data to the FTP Server (FTP Client Function)

Procedure

€ @ ®

Cursor keys

€))
v

®,

|SCALING| |LINEFILTEH| l AVG l

MOTOR
SET

FREQ
FILTER

|HRMSET] [ mEASURE | [sthe source]

CURSOR QO NuLL

[ e | [mecesave] [ sTore ]

MENU

2.
3.

MENU STORE SET

DISPLAY

ITEM & ELEMENT

OREMOTE

[NUMERIC] [ WAVE ]

Lune | [same|

UPDATE
[ RATE ] [ HOLD ]

[ LOCAL ]

SINGLE

CAL

[ ITEM ] [FORM]

[ USER ] [ELEMENT]

[ INTEG ]

LOWER ITEM LOWER FORM

USER SET O AL

SHIFT

To exit the menu during operation, press ESC located above

the soft keys.

In the procedural explanation below, the phrase “press the

cursor keys” may be used. This phrase refers to the
procedures for selecting items and entering values and

character strings. For details on the procedures, see section
3.14 in the User’s Manual IM760301-01E.

Press MISC to display the Misc menu.
Press the Next 1/2 soft key The Next 2/2 menu appears.
Press the Network soft key to display the Network menu.

isc.

M

System
overview

Initialize
Settings

|

Rettio te
Control

] =)
Date/Time

[«

Config

Selftest

4.

Hext
172

Press the Net Drive Setup soft key to display the Net Drive Setup dialog box.

Network

TP/ 1P
Setup

user
Lccount

Mai |
Setup

Net Drive
Setup

Net Print
Setup

Others

Connect
Log List

isc.

]
Graph color

"
Text Color

N
Network

7

D/A Output
| tems

Next
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5.3 Saving Setup, Waveform Display, Numeric , and Image Data to the FTP Server (FTP Client Function)

* Specifying the Save Destination FTP Server
5.  Press the cursor keys to select FTP Server.
6. Press SET. A keyboard appears.
7. Use the keyboard to enter the IP address of the FTP server. If you are using
DNS, you can specify the server by name.
For keyboard operations, see section 3.14 in the User’s Manual IM760301-01E.

* Entering the Login Name and Password for Accessing the Save Destination FTP
Server
8.  Press the cursor keys to select Login Name.
9. Press SET. A keyboard appears.
10. Use the keyboard to enter the login name.
For keyboard operations, see section 3.14 in the User’s Manual IM760301-01E.
11. Press the cursor keys to select Password.
12. Press SET. A keyboard appears.
13. Use the keyboard to enter the password. A password is not required if the login
name is anonymous.
For keyboard operations, see section 3.14 in the User’s Manual IM760301-01E.

¢ Setting the Timeout Value
14. Press the cursor keys to select Time Out.
15. Press SET. The timeout value entry box appears.
16. Press the cursor keys to set the timeout value.
17. Press SET or ESC to close the box.

¢ Connecting to/Disconnecting from the Save Destination FTP Server
18. Press the cursor keys to select Connect or Disconnect.
19. Press SET.

» If you select Connect and press SELECT, a connection is established to the save
destination FTP server. When the connection is made, ﬁ is displayed in the upper
left corner of the screen.

» If you select Disconnect and press SELECT, connection to the save destination FTP
server is dropped. The ﬁ displayed in the upper left corner of the screen disappears.

Net Drive Setup ]

FTP Server [ 1

Login Name [ |

Password [ ]
Time out(sec)
Connect__] Disconnect_]

e Saving the Data

» To save the setup parameters, waveform display data, or numeric data, carry out
the save operation according to the procedure given in section 9.3 in the User’s
Manual IM760301-01E.

» To save the screen image data, carry out the save operation according to the
procedure given in section 9.4 in the User’s Manual IM760301-01E.

» For the procedure “Selecting the Storage Medium” in section 9.3 in the User’s
Manual IM760301-01E, set the storage medium to NetWork.
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5.3 Saving Setup, Waveform Display, Numeric , and Image Data to the FTP Server (FTP Client Function)

Explanation

Note

The FTP client function of the WT3000 can be used to save the setup parameters,
waveform display data, numeric data, and screen image data to an FTP server on the
network in a similar fashion to saving various data on a PC card.

Save Destination FTP Server

» Specify the FTP server by entering the IP address.

+ If you are using DNS (see section 5.2), you can specify the server by name.

+ The FTP server program must be running on the PC or workstation that is to
become the save destination FTP server. In addition, the following points need
attention regarding the server program settings.

+ Set the list output (string returned by the dir command) to UNIX format.

« Set the home directory and its subdirectories to allow writing.

+ The client cannot move above the home directory.

+ The newest file is not necessarily displayed at the top of the file list.

» Files and directories that are longer than 8 characters cannot be accessed.

+ Depending on the server, the parent directory symbol “<.. >” may not be
displayed.

» The time information in the file list will not be displayed correctly for the following cases.
+ On Windows NT when the time stamp is displayed using am and pm.

» Servers that return characters other than ASCII characters in the list

+ The following operations are not possible from the WT3900 on files that have been
saved on an FTP server.

« Enabling/Disabling file protection, copying, and renaming
» Formatting the FTP server medium

Entering the Login Name and Password
Enter the login name and password for accessing the save destination FTP server.
* Login Name

» Enter up to 15 characters.

+ The characters that can be used are 0-9, A-Z, %, _, () (parentheses), - (minus sign).

—

¢ Password
» Enter up to 15 characters.

» The characters that can be used are 0-9, A-Z, %, _, () (parentheses), - (minus sign).

—

Setting the Timeout Value

When an FTP server is accessed from the WT3000 and connection cannot be
established after a certain period of time (timeout value), the WT3000 decides that the
connection to the FTP server is not possible and closes the connection.

You can set the timeout value in the range of 0 to 3600 s. The default value is 15 s.

» The LPR client function cannot be used under the following cases.
+  When the WT3000 is performing file operations (see chapter 9 in the User’s Manual
IM760301-01E).
*  When the WT3000 is being accessed by a PC or workstation on the network (FTP server
function, see section 5.6).
» To use the FTP client function, you must configure TCP/IP (see section 5.2) in advance.
+ To apply new settings that are made while the connection is up, drop the connection using
Disconnect and reconnect.
+ If a connection is dropped by the server while you are operating the FTP client, the
connection will be automatically reestablished when you display the File List dialog box
through file operation as described in chapter 9 in the User's Manual IM760301-01E.

IM 760301-51E
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54

Procedure

SANKC.

Cursor keys

CORCD)
@ 0 @

ISCALINGI |LINEFILTER| | AVG I

MOTOR FREQ
SET FILTER

[HRmsET| [mEASURE |  [swe source]

CURSOR O NULL

I HELP I

Printing Screen Images on a Network Printer

DISPLAY ITEM & ELEMENT Oneore
ioeric) | wave | || e | [sae] || [UERATE] | wow | |f [ Loca |
CAL —

I TEM l IFORM I

I USER I |ELEMENT|

I INTEG |

LOWER ITEM LOWER FORM

USER SET O AL

SHIFT

g

o

To exit the menu during operation, press ESC located above

the soft keys.

In the procedural explanation below, the phrase “press the

cursor keys” may be used. This phrase refers to the
procedures for selecting items and entering values and

character strings. For details on the procedures, see section
3.14 in the User’s Manual IM760301-01E.

1. Press MISC to display the Misc menu.
2. Press the Next 1/2 soft key The Next 2/2 menu appears.
3.  Press the Network soft key to display the Network menu.

isc,

I
System
Overview

Initialize
settings

[

Remote
control

[
DatesTime

[
config

Selftest

Next

isc,

I

Graph Color

Text Color

1

Network

D/A Output
I tems

Next

4.  Press the Net Print Setup soft key to display the Net Print Setup dialog box.

Network

TCP/ 1P
setup

User
Account

Mail
setup

Net Drive
Setul

Net Print
Setup

others

Connect
Log List

:
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5.4 Printing Screen Images on a Network Printer

Specifying the Printer Server

5.
6.
7.

Press the cursor keys to select LPR Server.
Press SET. A keyboard appears.

Use the keyboard to enter the IP address of the printer server. If you are using

DNS, you can specify the server by name.
For keyboard operations, see section 3.14 in the User’s Manual IM760301-01E.

Entering the Printer Name

8.
9.

Press the cursor keys to select LPR Name.
Press SET. A keyboard appears.

10. Use the keyboard to set the printer name.

For keyboard operations, see section 3.14 in the User’s Manual IM760301-01E.

Net Print Setup

LPR Server | 1

LPR Name | PASSTHRU. 1

Setting the Output Destination to a Network Printer

1.
2.
3.

Press SHIFT+PRINT (MENU) to display the Print menu.
Press the Print to soft key to display the Print to menu.
Press the Net Print soft key.

Selecting the Output Command

4.
5.

Press the Format soft key to display the Format menu.

Press any soft key from BJ to LIPS3 to select the output command.
If you selected BJ, proceed to step 6.

If you selected PCL5, proceed to step 8 on the next page.

If you selected LIPS3, proceed to step 9 on the next page.

rint to rint Print

[

(RATLS
Print te M Print to M Print to
Built=in
Built=in Net Print Net Print
e e N

4 Drint Cocmat " Format
Net Print BJ
Hard Copy BJ

W

Color
Corsnent Conien t PCL5

prFA o

-')» Il')» “ Il'b»
Auto Print Auto Print Comment LIPS3

I
B

M BJReso | S
Auto Print Aute Print
Settings settings 180dpi 180dpi

H
i

Paper Feed Paper Feed
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5.4 Printing Screen Images on a Network Printer

* Selecting the Resolution
(This procedure is applicable if you selected BJ in step 5.)
6. Press the BJ_Reso soft key to display the Resolution menu.
7.  Press any soft key from 180dpi to 360dpi to select the resolution

e Turning ON/OFF the Color Output
(This procedure is applicable if you selected BJ, or PCL5 in step 5.)
8.  Press the Color soft key to select ON or OFF.

¢ Setting Comments
9.  Press the Comment soft key. A keyboard appears.
10. Use the keyboard to enter the comment.
For keyboard operations, see section 3.14 in the User’s Manual IM760301-01E.

rint Print rint

[ Print to M Print to M Print to
Net Print i Net Print Net Print
[ Format M Format M Format
BJ BJ BJ
Color Color Color
prE oN prF oN poFF] on
i - -
Comment Comment Comment
—— e err— |

[ BJ Reso 451 Rosn

180dpi

[

180dpi 180dpi

300dpi

360dpi

e Executing the Print Operation
11.  Switch to the screen you wish to print.
12.  Press the PRINT soft key. The screen image is printed.

¢ Canceling the Print Operation
13. Press the Abort soft key in the Print menu.

Copy,

P!
] Copy to

Net Print

K Format

BJ

Color

ON

Comment

4 Resolution

186dpi
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5.4 Printing Screen Images on a Network Printer

Explanation

The LPR client function of the WT3000 can be used to output screen images to a
network printer.

¢ Printer Server
» Specify the printer server by entering the IP address.
+ If you are using DNS (see section 5.2), you can specify the server by name.

* Printer Name
Enter the name of the output destination printer on the network.

¢ Selecting the Output Command
Select the output command type from the choices below.
- BJ
- PCL5
- LIPS3

¢ Turning ON/OFF Color Printing
You can select whether to output the image in color when the output command type is
BJ, or PCL5.
e ON
The displayed screen image can be output to a printer in color (256 colors).
* OFF
The displayed screen image can be output to a printer in black and white.

e Setting Comments
Same as the explanation given in “File Name and Comment” in section 9.3 in the
User’s Manual IM760301-01E.

Note
» The LPR client function cannot be used under the following cases.
+  When the WT3000 is performing file operations (see chapter 9 in the User's Manual
IM760301-01E).
*  When the WT3000 is being accessed by a PC or workstation on the network (FTP server
function, see section 5.6).
» To use the LPR client function, you must configure TCP/IP (see section 5.2) in advance.
» Output is possible to printers that support the TCP/IP protocol.

IM 760301-51E
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5.5 Sending E-mail

Procedure

m @ DISPLAY ITEM & ELEMENT Oneore
A iowere] | wave | || [unie | [sowe| || [UERATE] | wow | |f [ roca |

Cursor keys

CIRLY

CAL

V (o] (o) | (] o) | () @ @
'y y

LOWER ITEM LOWER FORM USER SET O AL

lSCALINGI lLINEFILTERI | e | To exit the menu during operation, press ESC located above

WOTOR FREQ the soft keys.
SET FILTER
[HRmsET] [wEasure] [swesorce] | In the procedural explanation below, the phrase “press the
CURSOR O NULL cursor keys” may be used. This phrase refers to the

procedures for selecting items and entering values and
character strings. For details on the procedures, see section
3.14 in the User’s Manual IM760301-01E.

| Fe | [macesave] [ sToRE |

STORE SET
(

MENU

1. Press MISC to display the Misc menu.
2. Press the Next 1/2 soft key The Next 2/2 menu appears.
3.  Press the Network soft key to display the Network menu.

Misc.
M

Misc.
N

system Graph Color
overview

]
Initialize Text Color
settings

I

Remote
Control

1 ll.)» f
DatesTime Network

Config D/A Qutput
I tems

Selftest

Next Next

4.  Press the Mail Setup soft key to display the Mail Setup dialog box.

Network

TP/ 1P
Setup

User
Account

Mail
setup

et Drive
setup

Net Print
Setup

Others

Connect
Log List
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5.5 Sending E-mail

Specifying the Mail Server

5.
6.
7.

Press the cursor keys to select Mail Server.
Press SET. A keyboard appears.
Use the keyboard to enter the IP address of the mail server. If you are using
DNS, you can specify the server by name.
For keyboard operations, see section 3.14 in the User’s Manual IM760301-01E.

Entering the Destination Mail Address

8.
9.
10.

Press the cursor keys to select Mail Address.
Press SET. A keyboard appears.
Use the keyboard to enter the destination mail address.
For keyboard operations, see section 3.14 in the User’s Manual IM760301-01E.

Setting Comments
(Enter a comment as necessary.)

11.
12.
13.

Press the cursor keys to select Comment.
Press SET. A keyboard appears.
Use the keyboard to enter the comment.
For keyboard operations, see section 3.14 in the User’s Manual IM760301-01E.

Mail Setup, ]

Mail Server | ]

Mail Address [ ]
Comment
MaiIBaseTime [3:[0:[0 Interval PFE

Setting the Time of Transmission

14.

15.
16.

17.
18.

Press the cursor keys to select the hour, minute, or second box of
MailBaseTime.

Press SET. An entry box appears.

Press the cursor keys to set the hour, minute, or second that you selected in
step 14.

Press SET or ESC to close the box.

Repeat steps 14 to 17 to set the hour, minute, and second.

Mail Setup, ]

Mail Server [ 1
Mail Address [ ]

Comment

MailBaseTime [[0:[@ Interval pF{

Selecting the Transmission Interval

19.
20.
21.

22.

Press the cursor keys to select Interval.

Press SET. An entry box appears.

Press the cursor keys to select OFF or 1h to 24h.
If you select OFF, mails are not transmitted.

Press SET or ESC to close the box.

IM 760301-51E
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5.5 Sending E-mail

Explanation

Performing a Test Transmission
23. Press the cursor keys to select Mail Test.
24. Press SET. A test mail is sent to the destination.

Mail Setup, ]

Mail Server [ 1

Mail Address [ ]

Comment [ 1

MailBaseTime [0:[0:[0 Interval B3
b

The condition of the WT3000 can be sent in e-mail messages at a certain interval to a
specified mail destination.

Note

Mail Server
» Specify the mail server by entering the IP address.
+ If you are using DNS (see section 5.2), you can specify the server by name.

Transmission Destination Mail Address
Enter the mail address of the device that is to receive the messages sent by the
WT3000.

Setting Comments
Same as the explanation given in “File Name and Comment” in section 9.3 in the
User’s Manual IM760301-01E.

Setting the Time of Transmission

» Specify the time to start transmitting the e-mail messages.

+ Set the time in units of hour : minute : second in the following range.
0:0:0 to 23:59:59

Selecting the Transmission Interval

+ Specify the interval for transmitting the e-mail messages.

* You can select the measurement range from the following: If you select OFF, mails
are not transmitted.
OFF, 1h, 2h, 3h, 4h, 6h, 8h, 12h, and 24h

Transmitted Information of the WT3000

Number of Displayed Iltems Transmitted Data

4 ltems All numeric data on pages 1 to 9 on the screen (36 data values)
8 ltems All numeric data on pages 1 to 9 on the screen (72 data values)
16 ltems All numeric data on pages 1 to 9 on the screen (144 data values)
All ltems The numeric data of measurement functions that are selected
Single List in “Saving Numeric Data” of the data save/load function is

Dual List transmitted. For details on saving numeric data, see section 9.3

in the User’s Manual IM760301-01E.

» To use the SMTP client function, you must configure TCP/IP (see section 5.2) in advance.

+ The sender (From) address of the mail messages sent by the WT3000 is the same as the
specified recipient address.

» E-mail cannot be transmitted when the transmission interval is set to OFF.

Limitations by Measurement Modes
E-mail cannot be transmitted in IEC harmonic measurement mode on models with the
advanced computation (/G6) option.

5-18
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5.6 Accessing the WT3000 from a PC or
Workstation (FTP Server Function)

Procedure

m @ DISPLAY ITEM & ELEMENT J—
A ioveric] | wave | || [ e | [soae| || [UERATE} [ wow | || [ rocar |

Cursor keys

SR

CAL

@ U mem | [ romm | || | user | [eement] (| | wres | @) G
— 1 i A

LOWER ITEM LOWER FORM USER SET O AL

lSCALINGl |LINEFILTEH| | e | To exit the menu during operation, press ESC located above

WOTOR FREQ the soft keys.
SET FILTER

[nrmseT] [weasure] fswesourc] | In the procedural explanation below, the phrase “press the

CURSOR O NULL cursor keys” may be used. This phrase refers to the
procedures for selecting items and entering values and
character strings. For details on the procedures, see section
3.14 in the User’s Manual IM760301-01E.

| Fe | [macesave] [ sTorE |

) ll STORE SET
MENU

The FTP server function can be used when a PC card or USB storage is
connected to the WT3000.

1. Press MISC to display the Misc menu.
2. Press the Next 1/2 soft key to display the Next 2/2 menu.
3.  Press the Network soft key to display the Network menu.

[__Misc. <_Misc_
M

system Graph Color
overview

]
Initialize Text Color
settings

I

Remote
Control

[ ll.)» [
Date/Time Network

n
contiyg D/A Output
| tems

Selftest

Next Next

4.  Press the User Account soft key to display the User Account dialog box.

Ne twork

TCP/ 1P
Setup

User
Account

Mail
setup

Net Drive
setup

Net Print
Setup

Others

Connect
Log List
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5.6 Accessing the WT3000 from a PC or Workstation (FTP Server Function)

* Setting the User Name
5.  Press the cursor keys to select User Name.
6. Press SET to display the keyboard.
7.  Use the keyboard to enter the user name.
» For keyboard operations, see section 3.14 in the User’s Manual IM760301-01E.
» When not restricting the access, specify anonymous. If you specify anonymous, you
do not have to set the password.

* Setting the Password
(If you set user name to anonymous in step 7, you do not have to set the password.)
8.  Press the cursor keys to select Password.
9.  Press SET to display the keyboard.
10. Use the keyboard to enter the password.
For keyboard operations, see section 3.14 in the User’s Manual IM760301-01E.

e Setting the Timeout Value
11. Press the cursor keys to select Time Out.
12. Press SET to display the timeout time selection box.
13. Press the cursor keys to set the timeout value.
14. Press SET or ESC to close the box.

User Account
user Hame
Password | —
Time Out(sec)

* Accessing the WT3000
15. Execute an FTP client on the PC or workstation.
16. Access the WT3000 using the user name and password specified in the
previous section.
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5.6 Accessing the WT3000 from a PC or Workstation (FTP Server Function)

Explanation

¢ Displaying the Logging List

17.

Press the Connect Log List soft key. The WT3000 access log is displayed.

Ne twork

TP/ 1P
Setup

Net Drive
Setup

Net Print
setup

Others

Log List

You can access the PC card or USB memory (option) from a PC or workstation on the
network.
To access the WT3000, a FTP client is needed on the PC or workstation.

e Setting the User Name

Enter the user name to allow access to the WT3000.

Enter up to 15 characters.

The characters that can be used are 0-9, A-Z, %, _, () (parentheses), - (minus
sign).

If you specify anonymous, the WT3000 can be accessed from the outside (PC or
workstation) without a password.

e Setting the Password

Enter the password for the user name to allow access to the WT3000.

Enter up to 15 characters.

The characters that can be used are 0-9, A-Z, %, _, () (parentheses), - (minus
sign).

If the user name is set to anonymous, the WT3000 can be accessed from the
outside (PC or workstation) without a password.

¢ Setting the Timeout Value
The WT3000 closes the connection to the network if there is no access for a certain
period of time (timeout value).

You can set the timeout value in the range of 0 to 3600 s. The default value is 60 s.

* Logging List

The access log of the WT3000 can be displayed. The data and time, user name, and

IP address of the 25 most recent accesses are displayed.

IM 760301-51E
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5.6 Accessing the WT3000 from a PC or Workstation (FTP Server Function)

Note
+  The WT3000 supports only a single client.
*  When the WT3000 is accessed from the PC or workstation (login), @ is displayed in the
upper left corner of the screen.
« The FTP server function cannot be used under the following cases.
+  When the WT3000 is accessing a PC or workstation on the network (FTP client function,
see section 5.3).
«  When the WT3000 is outputting to a network printer (LPR client function, see section 5.3).
+  When the WT3000 is performing file operations (see chapter 9 in the User’s Manual
IM760301-01E).
+ The PC card, USB storage, and network drive are displayed as [PC_Card], [USB], and [NDQ],
respectively, at the root directory of the PC or workstation accessing the WT3000.
« The log list is cleared when the power is turned OFF.
*  When using the FTP server function, set the TCP/IP parameters according to section 5.2,
“Setting the Ethernet Interface (TCP/IP).”
» To apply new settings, the WT3000 must be power cycled.
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5.7 Checking the Ethernet Communication Function
(Option) Availability and MAC Address

Procedure

m DISPLAY ITEM & ELEMENT -
— / A @ UPDATE
Cursor keys ivuverc) [ wave | || [ure | [some] || [VER8TE| [ wow | || [ roca |

CAL
@ [ ITEM ] [ FORM ] [ USER ] [ELEMENT] [ INTEG ]
— — LOWER ITEM LOWER FORM USER SET QO AL
a Y

[SCALING] [LINEFILTEH] [ e ] To exit the menu during operation, press ESC located above

WOTOR FREQ the soft keys.
SET FILTER

|nRmsET] [weasure| fswesoure]] | In the procedural explanation below, the phrase “press the
CURSOR O NULL cursor keys” may be used. This phrase refers to the
> procedures for selecting items and entering values and
character strings. For details on the procedures, see section
3.14 in the User’s Manual IM760301-01E.

[ e | [mecesave] [ sTore ]
!!U STORE SET

MENU

1. Press MISC to display the Misc menu.

2. Press the System Overview soft key to display the System Overview window.
The availability of the Ethernet communication function (option) and the MAC address
information are displayed in the System Overview window.

Misc

System Overview

|| system
Model :©  Wr3000 (760304-04-Mv) Motor Version ‘ Overview

Version @ 3.01 (DSP:5.5.5.5,A81C:3.6.1.2.1)

<<¢< Element Configuration >>>>
ype calibration Date
Element1: 1000v-304 2005/12/15 14:47:34
Element2: 1000v-308 2005/12715 14:48:02
Element3: 1000v-30A 2005-12-15 14:48:32
Elementd:  1000v-308 2005-12/15 14:49:04
Wotor 200-20v 20051215 14:49:38

Initialize
settings

g
o
£
@

U
Remote
Control

EER 134
EEEEL]

CCCLLLLLLLC Options 2222233000 Date/Time
Advanced Calculationl/G61:¥es (Harmonics,IEC Hrm:MATH,FFT)
Built-in Printer L[/B51:Yes

Delta Calculation [-DTI:Yes U
Add-on Freq Measure [/FQl:ves Config
DA Output [spal:ves 2004-12/27 15:10:32 Ok OK
VGA Output [1l:ves

Serial(RS-232) [/€21:No  USB port(pc) [c121ives [N

Ethernet [-C71:¥es Mac Address:000064_826_007 Selftest
USB(Peripheral) L/c51Yes

Link Date : 2006/01/11 Wed 12:34
Product 1D: 7SnvVW2v Next

Explanation

¢ Availability of the Ethernet Communication Function (Option)
The availability is displayed under Ethernet in the System Overview window.
+ If Yes is displayed, the Ethernet communication function is available.
+ If No is displayed, the Ethernet communication function is not available.

¢ MAC Address
The MAC address is a unique address that is pre-assigned to the WT3000. The MAC
address is displayed under Mac Address in the System Overview window.

Note

The MAC address is displayed only on products with the Ethernet communication function. If
the MAC address is displayed as “xxxxxx_xxx_xxx" even though the Ethernet communication
function is installed, contact your nearest YOKOGAWA dealer.
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5.8 Setting the FTP Passive Mode and LPR/SMTP
Timeout

Procedure

m @ DISPLAY ITEM & ELEMENT J—
A ioveric) [ wave | || [une | [soe] || [UERATE] | wow |

[ oca |
Cursor keys

SR

CAL

@ [ mem | [rorm | || [ user | [eewent] || [ wres | @0 @
AL Yy

LOWER ITEM LOWER FORM USER SET O AL

lSCALINGI lLINEFILTERl | e | To exit the menu during operation, press ESC located above

oron FREQ the soft keys.

[HRmseT] [measure] [swesorce] | In the procedural explanation below, the phrase “press the

CURSOR O NULL cursor keys” may be used. This phrase refers to the
procedures for selecting items and entering values and
character strings. For details on the procedures, see section
3.14 in the User’s Manual IM760301-01E.

FILTER

[ Fe | [macesave] [ sTorE |
U STORE SET

MENU

1. Press MISC to display the Misc menu.
2. Press the Next 1/2 soft key The Next 2/2 menu appears.
3.  Press the Network soft key to display the Network menu.

isc. isc.

[ (]
System Graph Color
overview

N
Initialize Text Color
Settings

|

Rettio te
Control

W » m
DatesTime Network

[«

confiyg D/A Output
1 tems

Selftest

Hext Next
172] 2/

4.  Press the Others soft key to display the Others dialog box.

Network

TP/ 1P
Setup

user
Lccount

Mai |
Setup

Net Drive
Setup

Net Print
Setup

Others

Connect
Log List
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5.8 Setting the FTP Passive Mode and LPR/SMTP Timeout

¢ Turning ON/OFF the FTP Passive Mode
5. Press the cursor keys to select FTP Passive.
6. Press SET to select ON or OFF.

e Setting the LPR Timeout Value
5.  Press the cursor keys to select LPR Time Out.
6. Press SET. The timeout value entry box appears.
7.  Press the cursor keys to set the timeout value.
8. Press SET or ESC to close the box.

¢ Setting the SMTP Timeout Value
5.  Press the cursor keys to select SMTP Time Out.
6 Press SET. The timeout value entry box appears.
7.  Press the cursor keys to set the timeout value.
8 Press SET or ESC to close the box.

Other
FTP Passive [bre] —on_]
LPR Time Out(sec) [ 15]
SMTP Time Out(sec) [ 15]

Explanation

Special settings related to the FTP client, LPR, and SMTP are entered.Set these items
as necessary.

¢ Turning ON/OFF the FTP Passive Mode
Turn this function ON when using the WT3000 behind a firewall” that requires the
passive mode. The default setting is OFF.
* Afirewall is furnished on a system that has security features. It prevents intrusion from the
outside into the network system.

e Setting the LPR Timeout Value
The WT3000 closes the connection to the printer if there is no response from the
printer for a certain period of time (timeout time) while it attempts to access the printer.
You can set the timeout value in the range of 0 to 3600 s. The default value is 15 s.

 Setting the SMTP’ Timeout Value
When a mail server is accessed from the WT3000 and connection cannot be
established after a certain period of time (timeout time), the WT3000 decides that the
connection to the mail server is not possible and closes the connection.
You can set the timeout value in the range of 0 to 3600 s. The default value is 15 s.
* SMTP (Simple Mail Transfer Protocol) is a protocol that resides above the TCP/IP layer and
is used by the e-mail transmission system.
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5.9 Ethernet Interface Specifications

Item

Specifications

Number of communication ports

1

Connector type

RJ-45 connector

Electrical and mechanical specifications

Conforms to IEEE 802.3.

Transmission system

Ethernet (100BASE-TX/10BASE-T)

Data rate

100 Mbps maximum

Communication protocol

TCP/IP

Supported service

FTP client
Save setup parameters, waveform display data, numeric data, and screen image
data to an FTP server (network drive) on the network. Load the setup
parameters that have been saved to the FTP server.

FTP server
Access the WT3000 from a PC or workstation on the network and download the
file on the PC card or USB memory in the WT3000. However, an FTP client is
needed on the PC or workstation.

LPR client (network printer)
Print the screen image on a network printer.

SMTP client (mail transmission)
Periodically transmit the information of the WT3000 to a specified mail address.

DHCP

DNS

Remote control
The WT3000 can be controlled remotely from a host such as a PC. For details,
see the Communication Interface User's Manual (IM760301-17E).
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Chapter 6 Delta Computation (Option)

6.1

Delta Computation Function

Functional Overview

The sum or difference of the instantaneous values (sampled data) of the voltage or
current between the elements in a wiring unit can be used to determine various types of
data such as the differential voltage and phase voltage. This operation is called delta
computation.

Delta computation enables the following computations.

¢ The differential voltage and differential current between two elements can be
computed on a single-phase, three-wire system or a three-phase, three-wire
system (using two elements).

¢ The line voltage and phase current that are not measured on a single-phase,
three-wire system or a three-phase, three-wire system (using 2 elements) can be
computed.

R R

T S T S

¢ Using the data from a three-phase, four-wire system, various data of a delta
connection can be computed from the data of a star connection (star-delta
transformation).

R R

T S T S

¢ Using the data from a three-phase, three-wire (three-voltage, three-current)
system, various data of a star connection can be computed from the data of a
delta connection (delta-star transformation). This function is effective when
you wish to observe the phase voltage of an object that has no neutral line such
as a motor.

R R

T S T S

For the equations, see section 6.3.

Limitations by Measurement Modes

Delta computation cannot be used in wide bandwidth harmonic measurement and IEC
harmonic modes on models with the advanced computation (/G6) option.

IM 760301-51E
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6.2 Setting the Delta Computation

Procedure

CAL

L mem | [ romm | || | user | [eement] || | wres | @)
y

LOWER ITEM LOWER FORM USER SET O AL

1. Press WIRING to display the Wiring menu.

2.  Press the AMeasure soft key to display the AMeasure dialog box.

¢ Selecting the Target Wiring Unit for the Delta Computation
3.  Press the cursor keys to select the wiring unit.
(This step may not be necessary depending on the wiring system.)
4.  Press SET to confirm. A type selection box appears.

* Selecting the Delta Computation Type
5. Press the cursor keys to select the delta computation type.
(The menu varies depending on the wiring system.)
6.  Press SET to confirm.

Miring,
i

Wiring

setting
"
7 Formula
4 Measure,
"
Compensation Element L 1110 210 31101 41
[ 3p3w=Ea 1 [ 3p3wze 1
Element
Independen t
on Measure Type 3P3wWb3v3a, 3P3Wb3V3A, 3P3ul-3v3a,
, rset
"
4 Heasure [SERIIETEL
Difference

To exit the menu during

gor VOLTAGE RANGE CURRENTRANGE  ET85%) | ooration, press ESC

located above the soft
O® @ (A |keys.
® ® In the procedural

explanation below, the
MEASURING MEASURING phrase “press the cursor
(@)~Ge)~o =@~ MODE | [ AUTO | || Gu)~(em)~Coe »-Ge)-| MODE | | AUTO| | keys™ may be used. This
phrase refers to the
procedures for selecting

items and entering values
@ DISPLAY ITEM & ELEMENT oot gand character strings. For
ioveric] | wave | || [ e | [sowe] || [VERATE] | wow | || [roca | details on the procedures,

keys

see section 3.14 in the
o) gfgrs Manual IM760301-
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6.2 Setting the Delta Computation

Explanation

In the normal measurement of U and |, the sum or difference of the instantaneous values
(sampled data) of the voltage or current between the elements assigned to the target
wiring unit for the delta computation can be used to determine the measurement
functions, AU and Al. This operation is called delta computation. For the equations, see
section 6.3. The measurement period is the same as that described in section 2.2,
“Measurement Function and Measurement Period” in the User’'s Manual IM760301-01E.

Selecting the Target Wiring Unit for the Delta Computation

The wiring units for delta computation can be selected only on models with 4 input
elements installed when the wiring system combination is as follows:

* Input elements 1 and 2 are set to 1P3W or 3P3W (ZA).

* Input elements 2 and 3 are set to 1P3W or 3P3W (ZA).

* Input elements 3 and 4 are set to 1P3W or 3P3W (ZB).

Selecting the Delta Computation Type
You can select the delta computation type from the choices below. The selectable
items vary depending on the selected wiring system pattern.

Wiring system Selectable delta computation type
1P3W Difference, 3P3W>3V3A

3P3W Difference, 3P3W>3V3A

3P4W Star>Delta

3P3W(3V3A) Delta>Star

¢ Difference
Computes the differential voltage and differential current between two elements.
When Difference is specified for wiring unit A
AF1[UdiffA]
AF2[IdiffA]
When Difference is specified for wiring unit B
AF3[UdiffB]
AF4[IdiffB]

e 3P3W>3V3A
Computes other data when the wiring system is changed from three-phase, three-
wire (3P3W) to three-voltage, three-current (3V3A).
When 3P3W>3V3A is specified for wiring unit A
AF1[UrsA]
AF2[ItA]
When 3P3W=>3V3A is specified for wiring unit B
AF3[UrsB]
AF4[ItB]

R |/mi
%

S
—
w=c

Urs

H+
c

I+

ItA
c =

IM 760301-51E
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6.2 Setting the Delta Computation

Note

Star>Delta

Computes various data of a delta connection from the data of a star connection
(star-delta transformation) using the data from a three-phase, four-wire system.
AF1[UrsA]

AF2[UstA]

AF3[UtrA]

AF4[InA]

R I/ﬁ\ir
-/

~{nA)

oA

O2)
12+

(13)

c

N

Ut NN\{UsA)

N s

Delta>Star

Computes various data of a star connection from the data of a delta connection
(delta-star transformation) using the data from a three-voltage, three-current
system. The neutral point of the star connection is computed as a centroid of the
delta connection. If the actual neutrail point does not match the centroid, an error
results.

AF1[UrA]

AF2[UsA]

AF3[UtA]

AF4[InA]

It is recommended that the measurement range and scaling (VT/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 number (1, 2, 3, and 4) that is attached to the measurement function symbol of the delta
computation has no relation to the element number. The computation of the measurement
functions AF1 to AF4 of delta computation varies depending on the wiring system and the
delta computation type. For details, see section 6.3.

On models with a single element, this function does not work Therefore, the setup menus do
not appear.

If the target wiring system for delta computation is a single-phase, two-wire system (1P2W),
delta computation cannot be performed.
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6.3

Determination of Delta Computation

Delta Computation Type, Sampled Data, and Measurement Function of Delta
Computation

The sampled data in the table are substituted in the equations of the voltage U and
current I', and the computed result is determined. The synchronization source for the
delta computation is the synchronization source (Sync Src) that is assigned to the first input
element (smallest number) of the wiring unit on which delta computation is to be performed.

Delta Sampled Data Substituted into the Data Determined with the Delta
Computation | Voltage U and Current | Equations” Computation and Their Note
Type u(n) i(n) Measurement Function Symbols
. L Differential voltage AF1[UdiffA]
difference ul —u2 i1-i2 Differential current AF2[IdiffA] -
D3V3A b AF2[ItA] i1+i2+i3=0
Line current of phase T
ul - (u1+u2) — AF1[UrA] Assumptions_
3 The centroid of the
delta connection is
u2 - (u1+u2) _ Phase voltage of AF2[UsA] computed as the
Delta 3 each phase neutral point of the
>Star star connection.
_ (u1;u2) _ AF3[UtA]
Line current of
- i1+i2+i3 the neutral line AF4[InA]
ul —u2 — AF1[UrsA]
u2 — u3 _ Line voltage of AF2[UstA] -
Star each phase
pDelta
u3 —ui — AF3[UtrA]
Line current of
i+i2+i3 the neutral line AF4{InA]

* Voltage U and current | equations in appendix 1, “Symbols and Determination of Measurement
Functions” in the User’s Manual IM760301-01E.

Note

+ The wiring unit on which to perform delta computation can be selected from A and XB. The
input element that is assigned to the selected element is the element on which delta
computation is performed. The numbers 1, 2, and 3 that are attached to sampled data u and i
in the above table indicate that elements 1, 2, and 3 are target elements on which delta
computation is performed. If the target elements of delta computation are 2, 3, and 4, replace
the numbers 1, 2, and 3 that are attached to sampled data u and i with 2, 3, and 4, respectively.

+ ul, u2, u3 denote the sampled data of voltage of elements 1, 2, and 3, respectively. i1, i2,
and i3 denote the sampled data of current of elements 1, 2, and 3, respectively.

+ The number (1, 2, 3, and 4) that is attached to the measurement function symbol of the delta
computation has no relation to the element number.

» Itis recommended that the measurement range and scaling (transformation ratio and
coefficients) of the elements on which delta computation is performed 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.

IM 760301-51E
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6.4 Delta Computation Specifications

Item

Specifications

difference

Differential voltage and differential current determined by computation

3P3W—3V3A

Line voltage and phase current that are not measured but can be computed
for a three-phase, three-wire system

DELTA—STAR

Line voltage and neutral line current that can be computed for a three-
phase, three-wire (3V3A) system

STAR—DELTA

Neutral line voltage and neutral line current that can be computed for a
three-phase, four-wire system
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Chapter 7 Harmonic Measurement in Normal Measurement Mode (Option)

7.1 Harmonic Measurement Function

Harmonic measurement can be used to measure the harmonic components of the
voltage, current, and power as well as measurement functions such as the phase angle
of each harmonic order with respect to the fundamental signal. It can also be used to
compute the harmonic distortion of the voltage and current.

Harmonic Measurement Types
Three types of harmonic measurement below can be performed when the advanced
computation (/G6) option is installed in the WT3000. Switch the measurement mode
according to your application.

¢ Harmonic Measurement in Normal Measurement Mode
Various functions such as integration, waveform display, trend display, and efficiency
computation can be used simultaneously with the harmonic measurement. In addition,
the rms voltage and current are the total of the rms values of all frequency
components in the measurement frequency bandwidth. This rms value and harmonics
can be measured simultaneously.

*1 Equivalent to the /G5 (harmonic measurement) option. This harmonic measurement does not
conform to IEC61000-3-2.

¢ Wide Bandwidth Harmonic Measurement Mode
Harmonic measurement up to 50" order can be performed on a signal with a 1-kHz
fundamental frequency. Use this mode for harmonic measurement of signals whose
fundamental frequency is higher than the commercial power supply frequency. By
applying an external sampling clock, harmonics can be measured on low frequency
signals with a fundamental frequency of 0.1 Hz. The harmonics of inverters that drive
motors at low frequency (low revolution) can be measured.

¢ |EC Harmonic Measurement Mode
This mode in combination with the Harmonic Measurement Software (to be released
in the near future) sold separately allows you to perform harmonic measurement
conforming to IEC61000-3-2. Use this mode to check that the harmonics of electric
home appliances and office automation equipment comply with the IEC standards.

Wide bandwidth harmonic IEC harmonic Harmonic measurement
measurement measurement in normal measurement
(Synchronized to Smp Clk) mode

100 _  _.._.. e N———
a Wide bandwidth harmonic

measurement
(Synchronized to PLL)

IR N -

JapJo painseay\
[$)]
o
\

0.1 1 10 100 1000

Fundamental frequency of the PLL source

Measurement frequency and order in each measurement mode on models with the
advanced computation (/G6) option (when the anti-aliasing filter is OFF)
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7.1 Harmonic Measurement Function

Functional Limitations by Measurement Modes

Wide bandwidth harmonic measurement mode and IEC harmonic measurement mode
perform internal computation differently from other measurement modes in order to achieve the
respective harmonic measurement functions. Therefore, some functions such as waveform or
bar graph display on the screen, store function, motor evaluation function (motor version)
cannot be used in these measurement modes. In addition, some measurement functions
such as peak measurement, integration, and efficiency computation cannot be carried
out. For a list of functions with limitations and measurement functions that cannot be
measured, see appendices 10 and 11 in the User’s Manual IM760301-01E.

Relationship between the Rms Values of Voltage U/Current | and Measurement Modes

The rms values of voltage U and current | consist of two types: normal measurement
value and total value. The computing method and display of these values vary
depending on the measurement mode as shown below. The normal measured value and
total value cannot be measured simultaneously.

Normal Measured Value Total Value

Measurement mode

Wide bandwidth harmonic measurement mode"
IEC harmonic measurement mode”'

Normal measurement mode
Waveform computation mode™
FFT mode™

Computing method

Compute the average based on the sampling data
in the measurement period

Total value of the components of each order between the
minimum order and maximum order that are specified in
the setup menu of the measured order of harmonic
For details, see appendix 1, in theUser’s Manual measurement.

IM760301-01E. For details, see section 7.10.

Characteristics

Value that excludes rms components of orders outside
the specified order range and rms components that are
not integer multiples of the fundamental frequency.-s

Total value of all frequency components in the
measurement frequency bandwidth

Display order setting
of the measurement
function

[--] [Total]

Display on the screen

The “rms” indication is attached to the measurement The “rms” indication is not attached to the measurement

function of element 1

function. function.
Display example of
the voltage
measurement Urmsi1? U1

*1 Can be set on models with the advanced computation (/G6) option.
*2 When the number of displayed items is set to All, rms is not displayed. Distinguish between normal measured value and total value by checking the
measurement mode display at the upper left of the screen.

Example in Which a Difference Occurs between the Normal Measured Value and
Total Value.
For example, let's assume that a 10-kHz harmonic component is included in the inverter
voltage signal with a fundamental frequency of 50 Hz. The total value that is determined
by measuring this signal from 0th order (DC) to 100th order (5 kHz) does not contain rms
components exceeding 5 kHz. Therefore, the value does not include the rms component
of 10 kHz. In addition, if the voltage signal includes a 316-Hz (frequency that is 6.32 times the
fundamental frequency) component, it is not included in the total value.”® This is because
the total value uses a computing method that takes the total of the rms components of each
order in the specified range. On the other hand, the normal measured value is an rms value
that includes the 10-kHz and 316-Hz components described above. Moreover, if the
measurement bandwidth is limited by a line filter, both the total value and normal
measured value do not include rms components that exceed the measurement bandwidth.
*3 In IEC harmonic measurement mode, rms components that are not an integer multiple of the
fundamental signal may be included. For details, see chapter 9.
Likewise, the computing method of active power P, apparent power S, reactive power Q,
power factor A, and phase angle ¢ also varies by measurement mode, and the frequency
components that are included differ.
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7.1 Harmonic Measurement Function

Elements

Element refers to a set of input terminals that can input a single phase of voltage and
current to be measured. The WT3000 can contain up to four elements, which are
numbered from 1 to 4. An element number is appended to the measurement function
symbol for the measured data that the WT3000 displays, so that the correspondence
between the numeric data and the element can be seen. For example, “U1(2)”
represents the voltage of the 2" order harmonic of element 1.

Wiring System

You can specify five wiring systems--single-phase, two-wire; single-phase, three-wire;
three-phase, three-wire; three-phase, four-wire; and three-phase, three-wire (three-
voltage, three current)--on the WT3000 to measure the power of various single-phase
and three-phase power transmission systems.

Wiring Unit

A wiring unit refers to a set of two or three input elements of the same wiring system
that are grouped. Depending on the wiring system pattern, up to two wiring units can
be constructed, which are represented by symbols XA and £B. The measurement
function of a wiring unit is called a X function.

For example, “USA(1)” represents the voltage average of the fundamental signal of
the input elements that are assigned to wiring unit ZA.

PLL Source «For procedures, see section 7.4»

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.
Selecting a signal with little distortion or fluctuation for the PLL source results in a
stable harmonic measurement. An ideal signal would be a rectangular wave with
amplitude that is greater than or equal to 50% or 100% of the measurement range
(see section 1.3) when the crest factor (see section 4.6 in the User’s Manual
IM760301-01E) is set to 3 or 6, respectively.

In addition, stable harmonic measurement can also be achieved by applying a clock
signal (Ext CIk) that has the same period as the waveform on which to perform
harmonic measurements.

For a description of the terminology such as fundamental signal, harmonic signal, and
harmonic order, see appendix 4 in the User’s Manual IM760301-01E.

IM 760301-51E
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7.1 Harmonic Measurement Function

Types of Harmonic Measurement Functions
The data (numeric data) of harmonic measurement functions is measured or computed
from the sampled data” described later in “Measurement Period.”

*

See the description of the sampled data in “Types of Measurement Functions during Normal
Measurement” of chapter 2 in the User's Manual IM760301-01E.

¢ Types of Harmonic Measurement Functions

Harmonic Measurement Functions for Each Input Element

The following 26 types of harmonic measurement functions are available. For
details related to the determination of measurement function data, see section
7.11.

Characters or Numbers Total
Measurement function in Parentheses (No ())
dc 1 k

Voltage U() Yes Yes Yes Yes™
Current I() Yes Yes Yes Yes™
Active power P() Yes Yes Yes Yes™
Apparent power S() Yes Yes Yes Yes™
Reactive power Q() Always 0| Yes Yes Yes™
Power factor M) Yes Yes Yes Yes™
Phase difference o( ) No Yes Yes Yes™
Phase difference with respect to U(1) oU( ) No No Yes No
Phase difference with respect to I(1) ol( ) No No Yes No
Impedance of the load circuit Z() Yes? Yes® Yes? No
Series resistance of the load circuit Rs( ) Yes? Yes™ Yes? No
Series reactance of the load circuit Xs( ) Yes? Yes? Yes? No
Parallel resistance of the load circuit Rp( ) Yes? Yes? Yes? No
Parallel reactance of the load circuit Xp( ) Yes? Yes” Yes? No
Voltage harmonic distortion factor Uhdf( ) Yes Yes Yes No
Current harmonic distortion factor Ihdf( ) Yes Yes Yes No
Active power harmonic distortion factor Phdf( ) Yes Yes Yes No
Total harmonic distortion of voltage Uthd No No No Yes
Total harmonic distortion of current Ithd No No No Yes
Total harmonic distortion of active power Pthd No No No Yes
Voltage telephone harmonic factor Uthf No No No Yes?
Current telephone harmonic factor Ithf No No No Yes?
Voltage telephone influence factor Utif No No No Yes?
Current telephone influence factor Itif No No No Yes™
Harmonic voltage factor hvf No No No Yes”
Harmonic current factor hcf No No No Yes?

Yes: Numeric data available, No: No numeric data available

+ The meaning of measurement functions with parentheses varies depending on
the characters or numbers that are inside the parentheses as follows:
» dc: Indicates numeric data of the DC component.
* 1: Indicates numeric data of the fundamental wave.
+ k: Indicates numeric data from 2™ to N order harmonics. N is the upper
limit of the measured order (see section 7.6). The upper limit is determined
automatically (maximum is 100) by the frequency of the PLL source.

» Uhdf to hcf are measurement functions that indicate characteristics specific to
the harmonics. For details on the determination of the measurement functions,
see section 7.11.

*1 Cannot be measured with the harmonic measurement in normal measurement mode.
*2 Cannot be measured in IEC harmonic measurement mode.
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7.1 Harmonic Measurement Function

Harmonic Measurement Function That Indicates the Phase Difference (¢) of
the Voltage and Current between the Input Elements
There are five harmonic measurement functions that express the phase difference ().
oUi-Uj, oUi-Uk, ¢Ui-li, oUi-lj, and oUi-Ik
(where i, j, and k are input element numbers)
Explanation is given for the case when the number of installed input elements is 4,
elements 1, 2, and 3 are assigned to wiring unit XA using a three-phase, four-wire
system. Herei=1,j=2,and k = 3.
In this case, the numeric data of the harmonic measurement functions of phase
difference concerning elements 1, 2, and 3 can be determined as shown below.
e oU1-U2
Phase difference of the fundamental voltage U2(1) of element 2 with respect to
the fundamental voltage U1(1) of element 1.
e ¢U1-U3
Phase difference of the fundamental voltage U3(1) of element 3 with respect to
the fundamental voltage U1(1) of element 1.
o oU1-I1
Phase difference of the fundamental current I1(1) of element 1 with respect to
the fundamental voltage U1(1) of element 1.
e oU1-I2
Phase difference of the fundamental current 12(1) of element 2 with respect to
the fundamental voltage U1(1) of element 1.
e oU1-I3
Phase difference of the fundamental current I3(1) of element 3 with respect to
the fundamental voltage U1(1) of element 1.

If the wiring pattern is set up so that input elements 1 and 2 are assigned to wiring
unit ZA using a three-phase, three-wire system and input elements 3 and 4 are
assigned to wiring unit B using a three-phase, three-wire system, the numeric
data below are determined.

*  Wiring unit ZA: ¢U1-U2, oU1-11, and ¢U1-I12

+  Wiring unit 2B: ¢U3-U4, ¢U3-13, and ¢U3-14

oU1-U3 and ¢U1-13 are not determined.

Harmonic Measurement Function of Wiring Units A and XSB

(Z Functions)

The following 6 types of harmonic measurement functions are available. For
details on the determination of each measurement function, see section 7.9.

Characters or
Measurement Numbers in
function Parentheses
1
Uz( ) Yes
1Z( ) Yes
PX( ) Yes
SX( ) Yes
Qx( ) Yes
AX() Yes

Yes: Numeric data available

» For measurement functions with parentheses, the value “1” is entered in the
parentheses. This represents the numeric data of the fundamental signal.
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71

Harmonic Measurement Function

Measurement Period of Harmonic Measurement Functions
The measurement period is the first 9000 points from the beginning of the data update
interval at the harmonic sampling frequency. The sampling frequency for harmonic
measurement is automatically determined in the WT3000 from the period of the signal

set as the PLL source. The sampled data and measurement period on which

computation is based may be different from those of the measurement functions of
normal measurement.

Numeric Displays for Harmonic Measurement
In addition to 4-item, 8-item, 16-item, and all-item displays, list display (single list and

dual list) can be

shown.

* Selecting the Number of Displayed ltems
You can select 4, 8, 16, or All for the number of displayed items. Not all the data can
be displayed on one screen. You can scroll through the displayed items to view the
following data.

8-ltem Display Example

Urms1
Irms1
P1
S1
Q1
u1(1)
y 11(1)
P1(1)

Measurement function

<

e List Display

105.677
569.556 .
55.7601 .
60.1889
-22.6609 ..
5793 .
34.467
0.1937

Data

For each measurement function, the numeric data of the fundamental and all
harmonics can be displayed in two columns. When the numeric data is displayed
simultaneously with waveforms, bar graphs, or trends, approximately half of the data

is displayed.

e Single List
The data of a single measurement function is displayed by separating the even and
odd harmonics in each column. You can select the following measurement

functions: U, |, P, S, Q, A, ¢, 0U, ¢l, Z, Rs, Xs, Rp, and Xp.

change
PLL
Freq

Urms1
Trms1

1tif

Data related to all harmonics
gl
-
<

Measurement function 1

i tems

or. 1 IvT  hdflzJ[or.  u1l [vl  hdf[#]
49.998 Hz 107.504 de ————— ————|
1 3.976  92.473 2 1.165  27.088| )
107.504 v 3 0.549  12.737) 4 0.444  10.331 Q
559.016ma 5 0.414 9.618 6 0.290 6.750| T
55.6703 W 7 0.259 6.035 8 0.225 5.230| S
60.0965 vi | 9 0.206  4.783 10 0.164  3.818
-22.6366 va 11 0.400  9.297 12 0.143  3.322 (4]
0.92635 13 0.126 2.923 14 0.116 2.689 E
D 22.128 ° 13 0.123 2.834 16 0.105 2.434 )
38.062 % 17 0.096 2.229 18 0.109 2.529
52.038 x| 19 0.080 1.871 20 0.088 2.044 E
1.596 %21 0.084  1.948 22 0.082  1.907 ‘“',
15.334 »| 23 0.081  1.874 24 0.066  1.542 c
19.154 = 25 0.068 1.587| 26 0.026 0.610)
626.985 27 0.060 1.403 28 0.062 1.436) L
797.307 29 0.056 1.313( 30 0.052 1.215) [$)
3 0.054 1.260| 32 0.053 1.226| (]
33 0.049  1.148 34 0.051 1.194) 0
35 0.047  1.089 36 0.048  1.118 =
37 0.046 1.080) 38 0.043 0.988) ‘y o
39 0.043 1.003] 40 0.042 0.970) ©
=
©
[&Pac 13 o

APAGEY 17

Numeric data of each

harmonic order

Measurement function display

Relative harmonic content of each harmonic
(Uhdf, Ihdf, and Phdf are displayed when the
selected measurement function are U, |, and

P, respectively.)
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7.1 Harmonic Measurement Function

¢ Dual List
The data of two measurement functions is displayed in its own column. You can
select the following measurement functions: U, I, P, S, Q, A, ¢, oU, ¢l, Z, Rs, Xs,

Rp, and Xp.
Measurement function 1
| Measurement function 2
PLL u1 Or ! U1 vl hdf[21 | 11 [al hdf[#1
Freq 49.977 Hz 105.212 972.073m
» dc -
o Urms1 105.212 v 1 3.838 92.105 33.045m 85.436 [
] Irms1 572.073ma 2 1.092 26.200 0.907m 2.346 o]
c P1 55.7733 W 3 0.578 13.864 6.215m 16.069 B
o s1 60.1887 vA 4 0.514 12.327 15.730m 40.668 o
E a1 —22.6279 var 3 0.376 9.032 0.607m 1.570 (3]
B Al 0.92664 6 0.279 6.691 0.870m  2.249 —
®© 1 D 22.083 ° 7 0.230 5.526 0.333m  0.862 <
< Uthd1 38.943 « 8 0.184 4.422 0.792m 2.048 o
— 1thd1 51.968 » 9 0.207 4.960 1.377m 3.5599 E
[+ Pthd1 1.151 % 10 0.110 2.633 1.624m 4.198 B
o Uthf1 15.723 » 1" 0.530 12.726 9.172m 23.712 ]
- 1thf1 22.324 ¥ 12 0.147 3.535 0.513m 1.326 <
o utifi 634.484 13 0.114 2.738 0.315m 0.814 c
b 1tif1 846.427 14 0.113 2.713 0.324m 0.838 [3]
- 15 0.120 2.875 0.349m 0.904 (]
© 16 0.102 2.451 0.431m  1.115 O
E 17 0.095 2.287 0-443m 1.146 Y
t, " 18 0.031 0.734 2.572m  6.650 ‘y (o]
© 19 0.079 1.903 0.633m 1.638 ©
-t 20 0.081 1.947 0.550m 1.422 -
© I | ©
[a) APAGET 147 ap, 145 o
Numeric data of Relative harmonic content of each harmonic

each harmonic order  (Uhdf, Ihdf, and Phdf are displayed when the
selected measurement function are U, I, and
Measurement function display P, respectively.)

¢ Scrolling the Page
The numeric display screen can be switched at the page level. If different items are
displayed on each page, the displayed items can be switched collectively.

¢ Resetting the Numeric Display
If the number of displayed items is 4, 8, or 16, the displayed order of measurement
functions can be reset to factory default settings.

Equation for Distortion Factor «For procedures, see section 7.6.»
The measurement functions, Uhdf, Ihdf, Phdf, Uthd, Ithd, and Pthd during harmonic
measurement have two defining equations. For the equations, see section 7.9.

(uondQ) spo JudswaINSeS|\ |[BWION Ul JUswainseal\ dluoweH BN
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7.1 Harmonic Measurement Function

Bar Graph Display «For procedures, see section 7.7.»
The amplitude of each harmonic can be displayed on the bar graph. The horizontal axis
represents harmonic order, and the vertical axis represents the amplitude of each
harmonic. The harmonic measurement functions, elements, and order to be displayed
can be specified. You can select the following harmonic measurement functions: U, |, P,
S, Q, A, ¢, 0U, ¢l, Z, Rs, Xs, Rp, and Xp. The screen can be divided into top and bottom
halves so that the bar graph can be displayed simultaneously with the numeric data. Bar
graphs cannot be displayed in IEC harmonic measurement mode.

Bar graph display

Er U1 1.000] Tos Sealer T

594 v
" Measured values at cursors
+ and x of bar graph 1

Cursor +

Y2+ 39:824ma

v2x 1205 Measured values at cursors
dy2 34.619mn

cursor x order+: i _order: 19+ and x of bar graph 2

\Order indicating the cursor position
This indicates that cursors + and x
are at the 1st order and 15th order
positions, respectively.

Vector Display «For procedures, see section 7.8.»
During harmonic measurement, vectors can be displayed to show the relationship
between the phase difference and amplitude (rms value) of the fundamental signals U(1)
and I(1) of each element that is assigned to the selected wiring unit. The positive vertical
axis is set to 0 (angle 0), and the vector of each input signal is displayed. In addition,
you can zoom in on the vector or display the values of the amplitude and the phase
difference between the signals simultaneously.

The vector display is shown on the next page.

The elements that are to be displayed as vectors vary depending on the number of
installed input elements and the selected wiring pattern.

Explanation is given for the case when the number of installed input elements is 4 and
wiring unit XA is set to a three-phase, four-wire system.

When the target of the vector display is set to wiring unit ZA, the target elements are 1,
2, and 3. Vectors 1, 2, and 3 correspond to elements 1, 2, and 3, respectively. The
relationship between the phase difference and amplitude of U1(1), U2(1), U3(1), I1(1),
12(1), and 13(1) is displayed as vectors.

Vectors cannot be displayed in IEC harmonic measurement mode.

7-8 IM 760301-51E



7.1 Harmonic Measurement Function

¢ Vector Display When the Wiring System 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)

13(1)

12(1)

 Vector Display When the Wiring System Is 3P3W (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.

oU3-U1

11(1) By moving the vectors, U1(1), U2(1), (1)
and U3(1), so that the starting points
of vectors are all at the origin O, the
phase relationship can be observed in
the same fashion as the 3P3W system.  yu1-U3
(The WT3000 does not provide

a function for moving the vectors.)

u3(1)

The phase difference between the line voltages
can be determined from the phase difference
measurement functions ¢U1-U2 and ¢U1-U3. 12(1)
0U1-U2 = This is the measurement function ¢U1-U2.
0U2-U3= (0U1-U3) — (pU1-U2) — 180°
0U3-U1=—(oU1-U3)

¢ Vector Display When the Wiring System Is 3P3W (Three-Phase, Three-Wire)
U1(1), U2(1), and U3(1) are line voltages. 11(1), 12(1), and 13(1) are line currents.
However, U3(1) and 13(1) are not actually measured for the 3P3W system.

The vectors are displayed through computation.

(1)

IM 760301-51E
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7.2 Setting the Measurement Mode and Displaying
Numeric Data

Procedure

To exit the menu during

MEASURING

INPUT INFO.

eLeuent VOLTAGE RANGE CURRENT RANGE operation, press ESC
O® located above the soft
olo) @ (&) [ers
In the procedural

AL @ @ explanation below, the
VEASURING phrase “press the cursor

(@)~em)~oe )~@Em)—{ MODE keys” may be used. This

phrase refers to the

procedures for selecting

items and entering values

ITEM & ELEMENT oot and character strings. For

)| wave | || [unre | [some| || [VERTE| [ how | || | oca | details on the procedures,
see section 3.14 in the

gfg.r’s Manual IM760301-
Lrorm | || | usen | [ecewent| || [ mwrec | @) ( SHIFT I»

LOWER FORM USER SET O AL \ >

Displaying Numeric Data
1. Press NUMERIC to display numeric data.

Displaying Numeric Data on the Split Display

1. Press OTHERS to display the Others menu.

2. Press any of the soft keys from Numeric+Wave, Numeric+Bar, and
Numeric+Trend to select the display mode.

others,

Trend

-

Vector

Numeric
+ Wave

Numer ic
+ Bar

Numer ic
+ Trend

L

Hext
17,

]

Enabling Normal Measurement Mode

If wide bandwidth harmonic measurement mode is enabled on models with the
advanced computation (/G6) option, switch to normal measurement mode.

2. Press HRM SET to display the Harmonics menu.

3.  Press the Freq Band soft key to select Normal.

7-10
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7.2 Setting the Measurement Mode and Displaying Numeric Data

Explanation

PLL Source
Up Exec

PLL Source
Down Exec

win Ordﬁr

0 U

[ vax order
100

[ Thd Formula

1/Total

Meaning of the Measurement Function Symbols

For the meanings of the measurement function symbols that are displayed, see
section 7.1, “Harmonic Measurement Function” or 7.11, “Harmonic Measurement
Specifications.”

Example 20" harmonic voltage of element 2

U2(20)

\;ZOth order

Element 2
Voltage

Average of the Fundamental Current of the Elements Combined by Wiring
Unit =B

I=B(1)
11st order (fundamental wave)
¥ function of wiring unit B

Current

Selecting the Display Mode

Select the display format of the numeric data from below. [------- ] (no data) is
displayed in places where the measurement function is not selected or there are no
numeric data.

¢ Displaying the Numeric Data on the Entire Screen
Press the NUMERIC key to display the numeric data on the entire screen.

* Displaying Numeric Data by Dividing the Screen into Halves (Split Display)

* Numeric+Wave
The numeric data and waveform are displayed separately in the top and bottom
windows.

* Numeric+Bar
The numeric data and bar graph are displayed separately in the top and bottom
windows. For details on how to set the bar graph display, see section 7.9.

* Numeric+Trend
The numeric data and trend are displayed separately in the top and bottom
windows.

IM 760301-51E
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7.3 Setting the Number of Displayed Items, Page
Scrolling the Display

Procedure

To exit the menu during

gor VOLTAGE RANGE CURRENTRANGE  E™85%) | ooration, press ESC

located above the soft
O® @ (A |keys.
In the procedural
ALL ® ® explanation below, the

MEASURING MEASURING phrase “press the cursor
(Caus )=(uem)=oc )~ @ AUTO (Crus )=uew)= @ AUTO keys” may be used. This
INPUT INFO. phrase refers to the
procedures for selecting
items and entering values
A ITEM & ELEMENT oo and character strings. For
| I ) wave | (| [unre ] [some] || [38TE| [wow | || [ rocar | details on the procedures,
Cursor ke see section 3.14 in the

or, e MTeoser
CAL

Lrorm | || | usen | [ecewent| || [ wrec | @) ( SHIFT I)

/" LOWER FORM USERSET O ALL >

S

¢ Selecting the Number of Displayed Items or List Display
1. Press FORM to display the Numeric Form menu.
2. Select one of the soft keys from 4 Items to Dual List to select the number of
displayed items or list display.

umeric Fori

4 Items

8 Items

16 1tems

All |tems

Single List

pual List

JEEEEEE

* Page Scrolling the Display (PAGE ¥ A key)
e When Numeric Form (the Number of Displayed Items) Is 4 Items, 8 Items, or
16 Items
3. Press PAGE V¥ or PAGE A to scroll the page.
* Press PAGE V¥ to display the next page.
+ Press PAGE A to display the previous page.

e When Numeric Form (the Number of Displayed Items) Is ALL Items
3. Press PAGE V¥ or PAGE A to scroll the page.
» The first page is always displayed in the top half of the screen.
+ Press PAGE Y to display the next page in the lower half of the screen.
- Press PAGE A to display the previous page in the lower half of the screen.
* If numeric data is displayed on the split display, pages 1 to 9 are scrolled in the top
half of the screen.
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7.3 Setting the Number of Displayed Iltems, Page Scrolling the Display

Explanation

¢ When Numeric Form (the Number of Displayed Items) Is Single List or Dual List
3.  Press ESC to clear the soft menu.
4.  Press the cursor keys (left and right keys) to move the cursor to the left,
center, or right column of the screen.
5. Press PAGE ¥ or PAGE A to scroll the page.
» The left and right columns can be scrolled independently.
 If the cursor is in the left column on the screen, the measurement function display is
page scrolled.
« If the cursor is in the center or left column on the screen, the data display of harmonic
orders is page scrolled.

Page Scrolling the Display (Cursor Keys)
e When Numeric Form (the Number of Displayed Items) Is 4 Items, 8 Items, or
16 Items
» Press the cursor keys (up and down keys) to move the highlight within the page. To
switch to the next page or previous page, press PAGE W or PAGE A .

e When Numeric Form (the Number of Displayed Items) Is ALL Items, Single
List, or Dual List
3.  Press the cursor keys (up and down keys). The highlight moves.
» If you press the down cursor key when the highlight is at the bottom row, the next page
is displayed.
» If you press the up cursor key when the highlight is at the top row, the previous page is
displayed.

Jumping to the Last or First Page

3. Press SHIFT+PAGE V¥ (¥ ) or SHIFT+PAGE A (A ).
+ Press SHIFT+PAGE ¥ ( ¥ ) to display the last page.
+ Press SHIFT+PAGE V¥ ( ¥ ) to display the first page.

Selecting the Number of Displayed Items or List Display
Select the number of numeric data items that are displayed simultaneously or list
display from the choices below.
e 4ltems
* When the display mode is Numeric, four numeric data values are displayed in
one column.
* 8ltems
+ When the display mode is Numeric, eight numeric data values are displayed in
one column.
When the display mode is not Numeric, eight numeric data values are displayed
in two columns.
* 16 ltems
« When the display mode is Numeric, 16 numeric data values are displayed in two
columns.
e Allltems
+ Atable is displayed indicating the numeric data of items with measurement
functions listed vertically and symbols indicating elements and wiring units listed
horizontally. The number of displayed items varies depending on the number of
installed elements.

IM 760301-51E
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7.3 Setting the Number of Displayed Items, Page Scrolling the Display

¢ Single List

Note

* When the display mode is Numeric, 42 numeric data values for a single
measurement function are displayed in two columns.

+ When the display mode is not Numeric, 22 numeric data values for a single
measurement function are displayed in two columns.

Dual List

« When the display mode is Numeric, 22 numeric data values each for two
measurement functions are displayed in each column.

+ When the display mode is not Numeric, 11 numeric data values each for two
measurement functions are displayed in each column.

The order can be displayed from normal measured value (---) or from dc (0™ order) up to
100" order. However, the numeric data up to the upper limit of measured order (see section
7.11) that is automatically determined by the frequency of the PLL source is the data
determined by the harmonic measurement.

[------- ] (no data) is displayed in places where the measurement function is not selected or
where no numeric data is present.

There are no overrange display [-OL-] and zero display (zero suppression) for the harmonic
numeric data from dc (0" order) to the 100" order. For details on the overrange display and
zero display (zero suppression) of normal measured values (order: ---), see section 5.1 in the
User’s Manual IM760301-01E.

If the power factor A is greater than 1 and less than or equal to 2, A becomes [1]. ¢ displays
zero.

If the power factor A is greater than 2, A and ¢ display errors.

Page Scrolling the Display

When ALL is selected
The first page is constantly displayed in the upper half of the screen, and page 2
and subsequent pages are switched in the lower half.

Voltage 100Vrms 100V rms 100% rms 100¥rms
Current | 500mArms | | 500mArms | | 500mArms | | 500mArms

v Iy 1 105.713 105.746 105.620 0.000

| [A 1 560.215m  565.763m  0.000m  1.592m . . .

P LW 1 55.8692  55.5450 o.0000 -0.0000 —— The first page is always d|sp|ayed_
s [va 1 60.1748 59.8274 0.0000 0.0000

Q [varl -22.3526 —22.2255 0.0000 0.0000

A L 1 0.92845 0.92844 ——— Error

® [ 1p 21.806 D 21.808 ———— Error

fu [z 1 50.000  50.000  50.000  Error

f1_[Hz 1 1.7288k _ 1.9361k __ Error Error

u+pkly 1 148.617 148.676 148.509 0.119

U-pkly 1 -148.622 —148.669 —148.506 —0.104

I+pk[A 1 1.04405  1.04036 0.000m  6.537m

I-pk[A 1 -1.04668 —1.04046 0.000m  —5.616m e Page 2 and subsequent pages are
cu L 1 1.406 1.406 1.406  Error A "

cft L 1 1.839 1,830 ————e 4.105 displayed by page scrolling.

pc [w 1 455.9683 55.6440 0.0000 Error p y yp g g

If ALL display is shown on the split screen, pages 1 to 9 are scrolled in the top half
of the screen.

IM 760301-51E



7.3 Setting the Number of Displayed Iltems, Page Scrolling the Display

¢ When Single List or Dual List is selected
The measurement function display (left side of the screen) and the harmonic
order data display (right side of the screen) can be page scrolled independently.
Single List Display Example

change items

PLL u1 Or . ut vl hdf 0] Or - u1 vl hdf 2]
Freq 49.998 Hz 107.504 dg ———————— —————
1 3.976 92.473 2 1.165  27.083
Urms1 107.504 v 3 0.549 12.757] 4 0.444 10.331
Irms1 559.016ma 5 0.414 9.618) 6 0.290 6.750
P1 55.6703 W 7 0.259 6.035 8 0.225 5.230
s1 60.0965 vi 9 0.206 4.783 10 0.164 3.818
al -22.6366 ve 11 0.400 9.297 12 0.143 3.322
Al 0.92635 13 0.126 2.923 14 0.116 2.689
o1 D 22.128 " 15 0.123 2.854) 16 0.105 2.434
uthd1 38.062 7 7 0.096 2.229 18 0.109 2.529
I'thd1 52.038 » 19 0.080 1.871| 20 0.088 2.044
Pthd1 1.996 = 21 0.084 1.948) 22 0.082 1.907|
uthf1 15.334 = 23 0.081 1.874) 24 0.066 1.542)
Ithf1 19.154 = 25 0.068 1.587) 26 0.026 0.610
utif1 626.985 27 0.060 1.403) 28 0.062 1. 436/
Itif1 797.307 29 0.056 1.313) 30 0.052 1.215
31 0.054 1.260) 32 0.053 1.226|
33 0.049 1.148) 34 0.051 1.194)
35 0.047 1.089 36 0.048 1.118
37 0.046 1.080 38 0.043 0.983
39 0.043 1.003) 40 0.042 0.970
SPAGE™ 147 [“pacel] 143
Measurement function Page information on the
display harmonic order data display
Page information on the Harmonic order data display

measurement function display
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7.4

Procedure

ELEMENT

O®

VOLTAGE RANGE CURRENT RANGE

610!

ALL

Y,
™

INPUT INFO.

MEASURING

MEASURING

SENSOR RATIO

a
™

(2]

ursor k

CIRCY

@

I

OREMOTE

@ DISPLAY '
A iueric] | wave | [|F] une | [ s |

UPDATE
I RATE | | HOLD |

| LOCAL |

eys

>

SINGLE

CAL

I INTEG |

<! ITEM |>| Foru | |(H] user | [ecewen|
WER ITEM: LOWER FORM USER SET O AL

Function select keys

SHIFT

Changing the Displayed Items of Numeric Data

To exit the menu during
operation, press ESC
located above the soft
keys.

In the procedural
explanation below, the
phrase “press the cursor
keys” may be used. This
phrase refers to the
procedures for selecting
items and entering values
and character strings. For
details on the procedures,
see section 3.14 in the
User’s Manual IM760301-
O1E.

» Check that display mode is set to Numeric, Numeric+Wave, or Numeric+Trend. For
details on how to set the display mode, see section 7.1.
» The following procedures are given as typical examples in which the display mode is

set to Numeric.

There are four ways to change the displayed items of numeric data. For the procedures
of each method, see the pages indicated below.
» Selecting the displayed items using the function select key
See page 7-16.
See page 7-17.

» Using the preset key
» Using the USER key

» Selecting the displayed items from the menu

+ Selecting the harmonic order on the ALL display

» Resetting the order of the displayed items

See page 7-18.

See page 7-19.

See page 7-19.

Changing the Displayed Items Using the Function Select Key

¢ Using the Preset Key

The display of measurement functions of U, I, P, S, Q, A, ¢, WP, q, TIME, FU, FI, and
1 and the element/wiring unit can be changed using function select keys.

e Selecting the Item to Be Changed

1. Press ESC to clear the Numeric Form menu.

2.  Press the cursor keys to select the item to be changed. The item to be

changed is highlighted.

+ If the display mode is set to Single List or Dual List, move the cursor to the center or
the right side of the screen.

7-16
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7.4 Changing the Displayed Items of Numeric Data

4.

Changing the Measurement Function

Press the U//P, S/IQ/\o, WP/q/Time, or FU/FI/m function select key to select the
displayed measurement function.
When the display mode is set to Single List or Dual List, only the measurement
functions that contain harmonic order data can be selected. Press U/I/P to select U,
I, or P. Press S/Q/A/¢ to select S, Q, A, ¢, ¢U, or ¢l.

Changing the Element/Wiring Unit

Press ELEMENT to select the element/wiring unit.

Changing the Element/Wiring Unit Collectively

Press SHIFT+ELEMENT (ALL). ALL LED illuminates, and the element/wiring
unit of all the displayed items on the displayed page can be changed
collectively. This completes the procedure for changing the displayed items
using the function select keys.

Using the USER Key
By assigning measurement functions to the USER key, up to four measurement
functions can be directly displayed.

¢ Assigning Measurement Functions to the USER Key

6.
7.

Press SHIFT+USER (USER SET) to display the User Reserved menu.

Press any of the soft keys from Function 1 to 4 to select the desired Function.
The measurement function selection box appears.

Press the cursor keys to select any of the measurement functions starting with
None.

Press SET. The symbol for the selected measurement function is displayed at
the highlighted position.

¢ Changing the Measurement Function with the USER Key
10.

Press USER to select the measurement function in the same fashion as step 3.

(*Set

None

®

Xs

1thd

het

Pc

([ Function 1

u 1 P s a A U+peak

o ] Frequ  Freql z Rs Wl tunorion 2

Rp ®p Uhdf  Ihdf  Phdf  Uthd U-peak

Pthd Uthf I'thf utif Itif hvt || Function 3

U-peak 1+peak I-peak cfu ctl I1+peak

Time w W+ w- q q+ || Function 4
-

1-peak

IM 760301-51E
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7.4 Changing the Displayed Items of Numeric Data

Selecting the Displayed Items from the Menu

1.

wn e

Press ITEM to display the Numeric menu.

Selecting the Item to Be Changed

Press the Item No. soft key.
Press the cursor keys to select the item to be changed. The item to be
changed is highlighted.

e Changing the Measurement Function

Press the Function soft key to display the measurement function selection box.

Press the cursor keys to select any of the measurement functions starting with

None.

Press SET. The symbol for the selected measurement function and the numeric

data are displayed at the highlighted position.

* When the display mode is set to Single List or Dual List, only the measurement

functions that contain harmonic order data can be selected. (U, I, P, S, Q, A, ¢, oU,
ol, Z, Rs, Xs, Rp, and Xp)

Changing the Element/Wiring Unit

Press the Element/X soft key to display the element/wiring unit selection box.
Press the cursor keys to select any of the elements/wiring units starting with
Element1.

Press SET. The symbol for the selected element number or wiring unit and the
numeric data are displayed at the highlighted position.

e Changing the Order

10. Press Order soft key.

11. Press the cursor keys to set the order. The specified harmonic order and the
numeric data are displayed at the highlighted position. This completes the
procedure for changing the displayed items using the menu.

»  When the display mode is set to Single List or Dual List, you do not have to set the
order.
Numeric (4) Numeric (4) Numeric €47
& Ttem No. & Tiem Ho. S Item No.
1 1 1
[set M Function [ Function R Function
None [ U ] 1 P s Q A u u u
* 1) ®1 Frequ  Freql z Rs e [+Set ([ Element/Z A ETomenir=
Xs Rp Xp Uhdf  Ihdf  Phdf  Uthd Element 1 | Element 1 Element 1
I thd Pthd uthf Ithi utif 1if hvi |[@  order Element 2 k6 order [&  order
hct  Uspeak U-peak 1+peak |-peak  Cfu cti — » Element 3 — » -
Pc Time W W+ W q qr Element 4
IResei Items IResei Items TR
q- ws wWa " n2 73 2 Exec Za Exec Exec
Ar1 4F2 aF3 AF4 QUi-uj PUi-Uk QUI-Ti B
(] (] i
o 1o ke Froquency
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7.4 Changing the Displayed Items of Numeric Data

Selecting the Harmonic Order on the ALL Display

1.
2.
3.

Press PAGE ¥ A to display the harmonic order data page (page 6 or page 7).
Press FORM to display the Numeric Form menu.
Press the cursor keys to set the order.

4 1tems

8 1tems

16 Items

ALl Items

single List

HEEEEE

Dual List

order

1

Resetting the Order of the Displayed Items

1.

2.
3.
4

Press ITEM to display the Numeric menu.

Press the Reset Items Exec soft key. An Alert dialog box appears.

Press the cursor keys to select OK or Cancel.

Select OK and press SET to reset the order of the displayed items on all pages.
If you select Cancel and press SET the order of the displayed items are not
reset.

1

M Function

u

4 Element =

Alert,

Element 1
Real ly

(&  order

Numeric Items will be initialized. -—
Do you want to execute?

oK Cancel I Reset |tems
Exec

[
Frequency
Meas. Item

IM 760301-51E
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7.4 Changing the Displayed Items of Numeric Data

Explanation

The following limitations on changing the displayed items exist depending on Iltem
Amount (the number of displayed items).

Number of Displayed Items

Changing the Displayed ltems

4 ltems, 8 ltems, 16 Items

Yes

ALL ltems

The displayed item cannot be
changed independently. Switch the
display using the cursor keys or by
page scrolling. The order can be
selected on the harmonic data
display on six or seven pages.

Measurement function display
(left side of the screen)

The displayed item cannot be
changed independently. Switch the
display using the cursor keys or by
page scrolling.

Single List
or Dual List

Harmonic order data display
(right side of the screen)

Only the measurement functions
that contain harmonic order data
can be selected. (U,1,P, S, Q, 2, ¢,
oU, ¢l, Z, Rs, Xs, Rp, and Xp)

When Numeric Form (the Number of Displayed Items) Is 4 Items, 8 Items, or 16

Items

e Changing the Measurement Function

* The selectable measurement functions are the items indicated in section 7.1,

“Harmonic Measurement Function.”

* You can also select not to display the measurement functions (None).

e Changing the Element/Wiring Unit

You can select the element/wiring unit from the choices below. The selectable
items vary depending on the installed elements.
Elementi, Element2, Element3, Element4, SA, and SB

e Changing the Order

When the measurement mode is set to normal measurement, waveform

computation, or FFT, the measured order can be set to normal measured value (---)
or from dc (0™ order) up to 100th order.

When the measurement mode is set to wide bandwidth harmonic measurement
mode, the measured order can be set to total value or from dc (0" order) up to

100" order.
Uu1(1) 4.219 U1(1) 5.745
11(1) 31921 . Change the measurement 11(1) 36.790 .
P1(1) 0.1346 . function of the third item P1(1) -20.322

S1(1) 0.1347 w

Change the element
of the third item

S1(1) 02113 w

u1(1) 7973
1(1) 29.771
P2(1) 0.2358 ,
sS1(1) 0.2374 .,

l Change the order

u1(1) 5.836
1(1) 34.188 .,
P2(7) 0.0009 .
sS1(1) 0.1995 .,
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7.4 Changing the Displayed Items of Numeric Data

e When Numeric Form (the Number of Displayed Items) Is Single List or Dual List
Two types of lists are available for displaying the harmonic order data. When set to
Single List, the data of List Item No. 1 is displayed using two columns. When set to
Dual List, the data of List tem No. 1 and 2 is displayed in each column.

You can set the list item No. to 1 or 2.

e Changing the Measurement Function
Select the measurement function to be changed from the choices below.
U,I,P, S, Q2 ¢, 0U, ¢l, Z, Rs, Xs, Rp, and Xp

¢ Changing the Element/Wiring Unit
The description is the same as “When Numeric Form (the Number of Displayed
Items) Is 4 ltems, 8 ltems, or 16 ltems” on the previous page.

Single List Display Example

PLL u1 Or . u1 vl hdf21 11 [al hdf L1
Freq 49.977 Hz 105.212 572.073m
dc
urms1 105.212 v 1 3.838 92.105 33.045m 85.436
Irms1 572.073ma 2 1.092  26.200 0.907m  2.346
P1 55.7733 W 3 0.578 13.864 6.215m  16.069
$1 60.1887 v 4 0.514 12.327 15.730m 40.668
a1 —22.6279 v ] 0.376 9.032 0.607m  1.570
Al 0.92664 6 0.279 6.691 0.870m 2.249
¢1 D 22.083 ° 7 0.230 5.526 0.333m  0.862
uthd1 38.943 =z 8 0.184 4.422 0.792m  2.048
I'thd1 51.968 # 9 0.207 4.960 1.37m 3.559
Pthd1 1.151 = 10 0.110 2.633 1.624m 4.198
uthf1 15.723 = 1 0.530 12.726 9.172m 23.712
I'thf1 22.324 = 12 0.147 3.935 0.513m  1.326
utifl 634.484 13 0.114 2.738 0.315m  0.814
1tifl 846.427 14 0.113 2.713 0.324m  0.838
15 0.120 2.875 0.349m 0.904
16 0.102 2.45 0.431m 1.115
17 0.095 2.287 0.443m  1.146
18 0.031 0.734 2.572m  6.650
19 0.079 1.903 0.633m  1.638
20 0.081 1.947 0.550m  1.422
APAGE™ 177 APAGEY 175
| Harmonic order data display

Measurement function display

¢ Selecting the Order on the ALL Display
The order can be selected on page 6 or 7 of the ALL display.

Order Page 6 or 7

umeric_For
[k=1][Element1_ Element2 Element3_ Elementd 4 Items
Voltage || 100vrms | [ 100vrms | [ 100vrms | [ 100vrms
Cui e 500mArms | | 500mArms | | 500mArms | [ 500mArms
u v 1 106.336  106.367  106.240 0.000
| [a 1 565.720m 562.282m 0.000m 1.614m 8 Items
P W 1 558231  55.5008 0.0000  -0.0000
s [val 60.1563  59.8084 0.0000 0.0000
Q [varl -22.4181 -22.2869 0 0-0000
A [ 1 0.92797  0.92798 - Error 16 Items
¢ [ 1D 21.880 D 21.878 - Error m
fu [Hz 1 49.995 49.995 49.995 Error =
11 [z 1 1.5035k  1.6573k  Errer Error —

All Items
vy 1 3.463 3.464 3.460 0.001
1GOLA 1 32.380m 32 154m 0.000m 0.022m
PG 1 0.1112 0.1104 0.0000 0.0000
s(k)lva 1 0.1121 01114 0.0000 0.0000 single List
ofk}varl —0.0145  -0.0145 0.0000 0.0000
AGIL 1 0.99163  0.99143 Error 0.69764
oUOC 1 -7.419 -7.504 Error 45.762
WO 1 | Dual List |
10O 1

s

order

Measured data of the selected order

Select the order using the cursor keys

Note

» For the meanings of the measurement function symbols that are displayed, see section 7.1,
“Harmonic Measurement Function” or 7.9, “Harmonic Measurement Specifications.”

o [ ] (no data) is displayed in places where the measurement function is not selected or
where no numeric data is present.

+ The range of the order of the numeric data determined by the harmonic measurement is from
the minimum measured order specified in section 7.5 up to the upper limit of the measured
order that is automatically determined by the PLL source frequency (see section 7.9). There
is no numeric data for orders of numeric data of display items outside this range even if you
specify such orders.
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7.5 Selecting the PLL Source

Procedure

m @ DISPLAY [TEM & ELEMENT J—
A [voveric] | wave | | [uie | [same] || [VERATE| | How | || | Loca |

Cursor keys

IR

CAL
@ [rem | {romm | || user | [ecewent] || | wree | @)
I LOWER ITEM LOWER FORM USER SET O AL

ISCALINGI lLINEFILTERl l e l To exit the menu during operation, press ESC located above
WOTOR T the soft keys.

EQ
FILTER

P =N

@ In the procedural explanation below, the phrase “press the
Dt mor O cursor keys” may be used. This phrase refers to the
procedures for selecting items and entering values and

| Fe | [macesave] [ sTore | character strings. For details on the procedures, see section
WENU STORE SET 3.14 in the User’s Manual IM760301-01E.

| pRNT | [ msc | [ HELP |
MENU

1. Press HRM SET to display the Harmonics menu.

2. Pressthe PLL Source Up Exec or the PLL Source Down Exec soft key to
select the PLL source. The selected PLL source is displayed in the upper right
corner of the screen at PLL Source.

» Press the PLL Source Down Exec soft key to switch the selected PLL source as
follows: U1 — 1 —> U2—>12 and so on.

» Press the PLL Source Up Exec soft key to switch the selected PLL source as follows:
12— U2 —> I11—>U1 and so on.

Normal measurement Wide bandwidth IEC harmonic
mode harmonic measurement measurement mode
mode
[_Harmonics__| LIEC Harmonics.}
Freq Band Freq Band 4 object

wide ormal . Element 1
PLL Source PLL Source PLL Source
Up Exec Up Exec up Exec
PLL Source PLL Sour
Down Exec Down Exe:

0

il
1

:

PLL Source
Down Exec

0 m 0 fl
B max order B Max order Max Order
100
[€ Thd Formula [€Thd Fermula M Thd Formula
1/Total 1/Total 1/Total
PLL Input M U Grouping
Warning Ms
OFF @g OFF
4 I Grouping
OFF
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7.5 Selecting the PLL Source

Explanation

For functional details, see section 7.1.
Set the PLL (Phase Locked Loop) source that is used to determine the fundamental
period, which acts as the reference in the analysis of the harmonic orders.
* Displayed Position of the Selected PLL Source
The selected PLL source is displayed in the upper right corner of the screen when
HRM SET is pressed.
Below is a display example when the PLL source is set to the voltage of Element1.
PLL source
Voltage
Element

PLL Source: ul

armonics,
PLL Source
Up Exec

Selecting the PLL Source

Select the PLL source from the choices below. The selectable items vary depending

on the installed elements.

U1, 1, U2, 12, U3, I3, U4, 14, Ext CIK'!, and Smp Clk2

*1 If you select “Ext Clk,” harmonic measurement is performed using the frequency of the signal
applied to the external clock input connector as the fundamental frequency.

*2 Selectable in wide bandwidth harmonic measurement mode on models with the advanced
computation (/G6) option. If you select “Smp CIk,” harmonic measurement is performed using
1/3000th of the frequency of the signal applied to the external clock input connector as the
fundamental frequency.

When the PLL Source Is Set to Ext Clk or Smp Clk
Apply a clock signal to the external clock input connector (EXT CLK) on the rear panel
according to the following specifications.

EXT. CLK

¢ Ext Clk Specifications

Item Specifications

Connector type BNC connector

Frequency range Harmonic measurement (/G5) option: 10 Hz to 440 Hz
Advanced computation (/G6) option: 10 Hz to 2600 Hz

Input level TTL

Input waveform 50% duty ratio rectangular wave

* Smp Clk Specifications (Selectable in Wide Bandwidth Harmonic
Measurement Mode)

Item Specifications

Connector type BNC connector

Frequency range Frequency equal to 3000 times the fundamental frequency of 0.1 Hz to 66 Hz
Input level TTL

Input waveform 50% duty ratio rectangular wave

& CAUTION

Applying a voltage outside the range of 0 to 5 V to the external clock input
connector (EXT CLK) can damage the instrument.
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7.5 Selecting the PLL Source

Note

Select a signal that has the same period as the target signal for the harmonic measurement.
Selecting an input signal with little distortion for the PLL source enables stable harmonic
measurement. If the fundamental frequency of the PLL source fluctuates or if the
fundamental frequency cannot be measured due to waveform distortion, correct
measurement results will not be obtained. If the distortion of the voltage signal is smaller than
that of the current signal such as when the measured item is a switching power supply, it is
recommended that the PLL source be set to the voltage.

If all the input signals are distorted or the amplitude level is small with respect to the
measurement range, the specifications may not be met. To achieve accurate measurements
on the high orders of the harmonics, set the PLL source to external clock and apply a signal
with the same period as the input signal to the external clock input connector.

If the fundamental frequency is less than or equal to 440 Hz and the signal contains high
frequency components, it is recommended that the frequency filter be turned ON. This filter is
effective only on the frequency measurement circuit.

If the amplitude level of the signal input to the element specified as the PLL source is small
with respect to the range, PLL synchronization may not be achieved. If the crest factor is set
to 3, set the measurement range so that the amplitude level of the PLL source is at least
50%. If the crest factor is set to 6, set the measurement range so that the amplitude level of
the PLL source is at least 100%.

If the frequency of the PLL source changes, correct measured values are displayed from the
4" data update after the change. Correct measured values may not be obtained immediately
after the frequency of the PLL source changes or after changing the PLL source, because the
PLL circuit inside the WT3000 redetects the frequency.

If you set the PLL source to Smp Clk in wide bandwidth harmonic measurement mode and
change the measurement mode to normal measurement, the PLL source is set to Ext Clk.
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7.6

Procedure

Setting the Measured Order

DISPLAY [TEM & ELEMENT

OREMOTE

© ) ©

Cursor keys [vomeric) [ wave | (| [uie | [samwe] || [VERATE] | wow |

I LOCAL I

AL
@ [ mem | [ romm | || [ user | [evement]
I ! LOWER ITEM LOWER FORM USER SET O AL

To exit the menu during operation, press ESC located above
the soft keys.

SINGLE

CAL

| INTEG |

|SCALING| |LINEFILTER| | AVG I
FREQ

MOTOR
FILTER

)
e

CURSOR O NULL

p—N

In the procedural explanation below, the phrase “press the
cursor keys” may be used. This phrase refers to the
procedures for selecting items and entering values and
character strings. For details on the procedures, see section
3.14 in the User’s Manual IM760301-01E.

[ Fe ] [mecesnve] | sTorE |
MENU STORE SET

[ PRt | [ misc | [ HELP |
MENU

1. Press HRM SET to display the Harmonics menu.

¢ Selecting the Minimum Harmonic Order to Be Measured
2. Press the Min Order soft key to select 0 or 1.

¢ Selecting the Maximum Harmonic Order to Be Measured

3.  Press the cursor keys to set the maximum harmonic order to be measured.

Normal measurement Wide bandwidth IEC harmonic
mode harmonic measurement measurement mode
mode
armonics__] armenics, 1EC Harmonics,
Freq Band Freq Band [ Object
Normal] Wide ormal Element 1

i

PLL Source PLL Source PLL Source

Up Exec Up Exec Up Exec
PLL Source PLL Source
Down Exec Down Exec

Min Order Min Order Min Order

PLL Source
Down Exec

i

0 m 0 fl 0 m
Max Order Max Order Max Order
ey C vy ey
1/Total 1/Total 1/Total
PLL Input U Grouping
Warning s
OFF @g OFF

[ I Grouping

OFF

SHIFT

IM 760301-51E
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7.6 Setting the Measured Order

Explanation

The harmonic measurement range can be specified. The harmonic orders specified
here are used to determine the numeric data of the distortion factor. For details on how
to determine the distortion factor, see section 7.11.

¢ Selecting the Minimum Harmonic Order to Be Measured
The order can be selected from the following:
+ 0:Includes the 0™ order (DC) component when determining various numeric data of
the harmonic waveform.
+ 1:Does not include the 0™ order (DC) component when determining various
numeric data of the harmonic waveform. 1%t order (fundamental signal) is the
first component used.

¢ Setting the Maximum Harmonic Order to Be Measured
Select the harmonic order in the range from 1 to 100" order.

Note

« If the minimum harmonic order to be measured is set to 1, the data of the DC component is
not included when determining the numeric data of distortion factor.

+ You can set the maximum harmonic order up to 100" order, but the maximum harmonic order
that is actually used to determine the numeric data is the order corresponding to the upper
limit of the measured order. The upper limit is determined automatically (maximum is 100t
by the frequency of the PLL source. The numeric data corresponding harmonic orders
exceeding the upper limit are shown as [------- ] (no data).

» The maximum order that can be measured in IEC harmonic measurement mode is 50. Orders
exceeding 50 cannot be measured even if you specify such orders.

+ If you use the Harmonic Measurement Software, the maximum order is automatically set to
40.
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7.7 Selecting the Distortion Factor Equation

Procedure

m ® DISPLAY ITEM & ELEMENT o
— A [vowerc] {wave | (| [unie | [soae] || [YER4E] [ wow | || f oca |
C IR
@ @ [mem | {rorm | || [ user | [eewent] || [ chA;c ]
— ! LOWER ITEM LOWER FORM USER SET O AL

To exit the menu during operation, press ESC located above
WOTOR FREQ the soft keys.

HRM SETI MEASURE |  [SYNC SOURCH

N~ CROR O N

0

In the procedural explanation below, the phrase “press the

cursor keys” may be used. This phrase refers to the

procedures for selecting items and entering values and

[TFe ) [weeswe] [store] | character strings. For details on the procedures, see section
WENU STORE SET 3.14 in the User’s Manual IM760301-01E.

[prnt ] [ msc | [ Herr |
MENU

1. Press HRM SET to display the Harmonics menu.

2. Press the Thd Formula soft key to display the Thd Formula menu.

3.  Press the 1/Total or 1/Fundamental soft key to select the equation for the
distortion factor.

Normal measurement Wide bandwidth harmonic IEC harmonic
mode measurement mode measurement mode
armonics__| |_Harmenics__| [IEC Harmonics |
Freq Band Freq Band [ Object

Normal] Wide ormal Element 1

PLL Source
Up Exec

PLL Source
Up Exec

PLL Source
Up Exec

PLL Source
Down Exec

PLL Source
Down Exec

PLL Source
Down Exec

il
il

Min Order Min Order Min Order

3l

0 fl 0 m 0 i
B biax_Order » B tias_ocder » B itnx e »
U0 [Thd Formula 100 [Thd Formula 100 [Thd Formula
[Thd Formula [Thd Formula [ Thd Formula
1/Total 1-Total 1-Total
1-Total 1/Total 1/Total
1/Fundamental Warning Ms: 1-Fundamen tal N 1/Fundamental
OFF @g OFF
[ I Grouping

OFF

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
choices below. For the equations, see section 7.11.
e 1/Total
The denominator is the measured data of all orders from the minimum measured
order (Oth or 1st) to the maximum measured order (within the upper limit of the
measured order).
¢ 1/Fundamental
The data of the fundamental signal component (1% order) become the denominator.

(uondQ) spo JudswaINSeS|\ |[BWION Ul JUswainseal\ dluoweH BN

Note

The minimum and maximum harmonic orders to be measured are the values selected in
section 7.6.
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7.8

Procedure

SANRS.

Cursor keys

>

€D,

@ 0

MOTOR Fi
SET

IHRMSETI IMEASUREI ISYNCSOURCEI

REQ
ILTER

CURSOR

O NuLL

[ Fe | [macesave] | sTorE |

MENU

STORE SET

[ PrnT | [ misc | [ HELP |

MENU

DISPLAY

Setting the Anti-Aliasing Filter

ITEM & ELEMENT

OREMOTE

[vomeric] | wave |

Lue | [same|

UPDATE
I RATE I I HOLD |

I LOCAL I

SINGLE

CAL

| TEM l IFORM I

I USER I IELEMENTI

| INTEG |

LOWER ITEM LOWER FORM

USER SET O AL

N

<l SHIFT

To exit the menu during operation, press ESC located above

the soft keys.

In the procedural explanation below, the phrase “press the
cursor keys” may be used. This phrase refers to the
procedures for selecting items and entering values and

character strings. For details on the procedures, see section
3.14 in the User’s Manual IM760301-01E.

When making harmonic measurements, the line filter of normal measurement mode is
used as an anti-aliasing filter.

¢ Selecting the Line Filter
1. Press LINE FILTER to display the Line Filter menu.
Only the installed elements are displayed.

¢ Selecting the Target Element
2. Press one of the soft keys corresponding to the displayed element to select the
target element.

¢ Selecting the Line Filter

3.  Press the cursor keys to select any filter between OFF and 50 kHz. If any of
the target elements is set to a setting other than OFF, the LINE FILTER key

illuminates.

Element 1

OFF

= Element 2
OFF
= Element 3
OFF
= Element 4

OFF
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7.8 Setting the Anti-Aliasing Filter

Explanation

When taking the FFT by performing A/D conversion on a repetitive waveform, a
phenomenon occurs in which frequency components that exceed half the frequency of
the sampling frequency are detected as low frequency components. This phenomenon is
called aliasing.

Aliasing signal Input signal Sampling point

Aliasing causes problems such as increased errors in measured values and incorrect
measurements of phase angles on the components of each order of the harmonic
measurement. Therefore, an anti-aliasing filter is used to prevent aliasing and eliminate
high frequency components that are irrelevant to the harmonic measurement.

For example, when measuring the input signal with a fundamental frequency of 50 Hz up
to the 50th order, the frequency of the 50th order is 2.5 kHz. Thus, an 5.5-kHz anti-
aliasing filter is used to eliminate high frequency components that are greater than or
equal to approximately 5 kHz, which are irrelevant to the harmonic measurement.

The WT3000 uses the line filter in normal measurement mode as an anti-aliasing filter in
harmonic measurement.

Selecting the Anti-Aliasing Filter (Line Filter)

» The cutoff frequency can be selected from the list of choices below.
OFF, 500 Hz, 5.5 kHz, and 50 kHz

« If any of the target elements is set to a setting other than OFF, the LINE FILTER key
illuminates.

» Selecting OFF disables the anti-aliasing filter (line filter).
The accuracy and the upper limit of the measurement bandwidth change when the
anti-aliasing filter (line filter) is turned ON. For details, see section 7.11.

Note

* The anti-aliasing filter (line filter) setting is common to all measurement modes.

The filter setting does not change even if the measurement mode is changed.

» Accuracy may not be defined depending on the measurement mode. For example, the
harmonic measurement in normal measurement mode assumes 50/60 Hz for the
fundamental frequency. In this case, a 500-Hz anti-aliasing filter (line filter) would eliminate
frequency components that are greater than or equal to 10th order, and is not appropriate.
Therefore, accuracy is not defined for the 500-Hz line filter.

IM 760301-51E
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7.9 Displaying the Bar Graph and Making Cursor
Measurements

Procedure

To exit the menu during

gor VOLTAGE RANGE CURRENTRANGE  E™858) | oporation, press ESC

located above the soft
OO @ (&) |y
In the procedural
® ® explanation below, the

ALL
MEASURING MEASURING phrase “press the cursor
@)~ ~(oc )~@ER—{ MODE | | AUTO | (| E)~@Em)~(oc)~@ed—{ MODE | [AUTO | | keys” may be used. This
INPUT INFO. phrase refers to the

procedures for selecting

items and entering values
I ] @ DISPLAY ITEM & ELEMENT orewee  and character strings. For
A inoveric] | wave | || [une | [same] || [UERATE] | wow | || [rocau | details on the procedures,

see section 3.14 in the

(EED)] gfgr’s Manual IM760301-
S CAL .
s @ I ITEM I [ Form | || [ user | [ecewent| || [ wrec | @) ([ swer ])
< — LOWER ITEM LOWER FORM USER SET O AL
y
(Cave )

SCALING |LINE FILTERI

FREQ

HRM SET/|f" | MEASURE ISYNC SOUHCEI

CURSOR O NULL

g
U

e

* Displaying Bar Graphs
1.  Press OTHERS to display the Others menu.
2. Press any of the soft keys from Bar, Numeric+Bar, Wave+Bar, and Bar+Trend
to select the display mode.

)
Bar | Wave |
+ Bar

Trend Wave
+ Trend

vector Bar
+ Trend

Numeric

)

n ¥

gaet

Numeric
+ Bar

Press the
e i Next 1/2
soft key

Next Mext
172 272

The following procedures are given as typical examples in which the display mode
is set to Bar.

£

¢ Selecting the Item to Be Changed
3.  Press ITEM to display the Bar Item menu.

If the bar graph is at the lower section of the screen on the split display, press
SHIFT+ITEM (LOWER ITEM).

4.  Press the cursor keys to select a value between 1 and 3.

e Changing the Measurement Function
5.  Press the Function soft key to display the measurement function selection box.
6.  Press the cursor keys to select the measurement function.
7.  Press SET. The symbol for the selected measurement function and the bar
graph are displayed.
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7.9 Displaying the Bar Graph and Making Cursor Measurements

¢ Changing the Element
8.  Press the Element soft key to display the element selection box.
9.  Press the cursor keys to select any of the elements/wiring units starting with
Element1.
10. Press SET. The bar graph of the selected element number is displayed.

Bar_Items Bar_Items
EBar Item No. EBar Item No.

1 1

M Function M Function

u u

[ Element

Element 1 Element 1

' Element 2

Element 3

M Element 4 Flomont [Set

Element 1

Element 4

¢ Selecting the Number of Split Windows for the Bar Graph
11. Press FORM to display the Bar Form menu.
If the bar graph is displayed at the lower section of the screen on the split display,
press SHIFT+FORM (LOWER FORM).
12.  Press the Format soft key to display the Bar Format menu.
13. Press any of the keys from Single to Triad to select the number of windows.
» If Single is selected, the bar graph of Bar Iltem No. 1 is displayed.
» If Dual is selected, the bar graphs of Bar Item No. 1 and 2 are displayed.
» If Triad is selected, the bar graphs of Bar Item No. 1 to 3 are displayed.

ar Format

Format

Single

single

BN ot ordor
1 Dual

{6 End  Order »
100

Triad

I |
* Setting the Display Range of the Bar Graph
(The difference between the start order and the end order must be greater than or
equal to 10.)
e Setting the Start Order
14. Press the Start Order/End Order soft key to set the cursor key target to Start
Order.
15. Press the cursor keys to set the start order of the bar graph.

e Setting the End Order

14. Press the Start Order/End Order soft key to set the cursor key target to End
Order.

15. Press the cursor keys to set the end order of the bar graph.

ar_For
4 Format

Sinule
Start Order
1

End  Order
100,
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7.9 Displaying the Bar Graph and Making Cursor Measurements

Performing Cursor Measurements
2. Press SHIFT+MEASURE (CURSOR) to display the Cursor menu.

e Turning ON/OFF Cursor Measurement
3.  Press the Bar Cursor soft key to select ON or OFF.
If ON is selected, the result of the cursor measurement is displayed.

* Moving the Cursors
4.  Press the Bar C1 +/Bar C2 x soft key to set the cursor target to Bar C1 +, Bar

C2 x, or both Bar C1 + and Bar C2 x.
« If you select Bar C1 +, the position of cursor + can be moved.
» If you select Bar C2 x, the position of cursor x can be moved.

+ If you select both Bar C1 + and Bar C2 x, the two cursors can be moved without
changing the spacing between the two. The value of the digit being specified by Bar
C1 + changes.
5.  Press the cursor keys to set and move the cursor position in terms of the
harmonic order.

Bar cursor

PR ON

__Lursor,

1 order

@ Bar €2 X
15 order

[_cursaor,
Bar Cursar

P o

Bar C1 +

1 order
Bar C2 X
15 order__|
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7.9 Displaying the Bar Graph and Making Cursor Measurements

Explanation

A display example is shown below. The vertical axis is in logarithmic scale. The word
<log Scale> appears at the top section of the screen.

Range of orders of the
<log Scale> displayed bar graph
Distinction of voltage or current,
the element, and the upper limit PrUT RERdesale, L T
of the displayed bar graph

Distinction of voltage or current,
the element, and the lower limit
of the displayed bar graph

* Selecting the Display Mode
Select the bar graph display format from the choices below.

¢ Displaying the Bar Graph on the Entire Screen
Press Bar to display the bar graph on the entire screen.

* Displaying the Bar Graph by Dividing the Screen into Halves (Split Display)

» Numeric+Bar
The numeric data and bar graph are displayed separately in the top and bottom
windows.

+ Wave+Bar
The waveform and bar graph are displayed separately in the top and bottom
windows.

+ Bar+Trend
The bar graph and trend are displayed separately in the top and bottom
windows.

e Changing the Measurement Function
Select the measurement function to be changed from the choices below.
U, I, P, S, Q, 4, 0, 6U, 0l, Z, Rs, Xs, Rp, and Xp

e Changing the Element
Select the element from the choices below. The selectable items vary depending on
the installed elements.
Element1, Element2, Element3, and Element4

* Selecting the Item to Be Changed
Three types of bar graphs can be specified. Select the type from 1 (bar graph 1) to 3
(bar graph 3).

IM 760301-51E
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7.9 Changing the Displayed Items on the Bar Graph and Cursor Measurement

* Setting the Display Range of the Bar Graph

+ Set the display range of the bar graph using harmonic order.

» The display range of bar graph 1 to bar graph 3 is the same.

+ The minimum value is 0™ order (DC). However, if the measurement function is set
to ¢, oU, or ¢l, there is no value for the 0" order. Thus, 0™ order is not displayed
on the bar graph.

+ If the measurement function is set to ¢U or ¢l, there is no value for the 1! order.
Thus, 1 order is not displayed on the bar graph.

+ The maximum setting is 100" order. However, bar graphs of orders that exceed
the upper limit of the measured order (see section 7.9) are not displayed.

e Cursor Measurement
* ON/OFF
A cursor can be placed on the displayed bar graph to measure the value at that
point.
*+ ON: Performs cursor measurement.
+ OFF: Does not perform cursor measurement.

¢ Measurement ltem
* Y1+: Y-axis value of cursor + of bar graph 1
* Yix: Y-axis value of cursor x of bar graph 1
* AY1: The difference between the Y-axis values of cursor + and cursor x of
bar graph 1

* Y2+: Y-axis value of cursor + of bar graph 2

* Y2x:  Y-axis value of cursor x of bar graph 2

* AY2: The difference between the Y-axis values of cursor + and cursor x of
bar graph 2

* Y3+: Y-axis value of cursor + of bar graph 3

* Y3x: Y-axis value of cursor x of bar graph 3

* AY3: The difference between the Y-axis values of cursor + and cursor x of
bar graph 3

* Moving the Cursor

» Two cursors (+ and x) are displayed in each graph (bar graphs 1 to 3).

« The cursor position is set using harmonic order.

» Bar graph displays the harmonic order indicating the cursor position.
» The position of cursor + is displayed as in order+: 2.
» The position of cursor x is displayed as in orderx: 55.

« The harmonic order indicating the positions of cursor + and x are common to bar
graph 1 to bar graph 3.

Note

*kk

If immeasurable data exists, *** is displayed in the measured value display area.

¢ Limitations on the Bar Graph Display by Measurement Modes
Bar graph of harmonic measurement cannot be displayed in IEC harmonic
measurement, waveform computation, and FFT modes that are available on the
advanced computation (/G6) option.
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7.10 Displaying Vectors

Procedure

VOLTAGE

RANGE

@
™

AL

INPUT INFO.

MEASURING

CURRENT RANGE

MEASURING

EXT SENSOR
SENSOR RATIO

a
S

CORN'

DISPLAY

ITEM & ELEMENT

OREMOTE

INUMERICI | WAVE |

[vre | [somm|

UPDATE
| RATE | I HOLD I

| LOCAL |

D

To exit the menu during
operation, press ESC
located above the soft
keys.

In the procedural
explanation below, the
phrase “press the cursor
keys” may be used. This
phrase refers to the
procedures for selecting
items and entering values
and character strings. For
details on the procedures,
see section 3.14 in the

User’s Manual IM760301-
O1E.

OTHERS WPIaT 1 py/prjp SINGLE
)

§ = CAL
I TEM | [ Form | || [ user | [ecewent| || [ wrec | @)

LOWER ITEM LOWER FORM O AL

USER SET

Displaying Vectors
1.  Press OTHERS to display the Others menu.
2. Press the Vector soft key to select the display mode.

Others,

Trend

[ vector

MNumeric
+ Wave

Numer ic
+ Bar

Numeric
+ Trend

HEEELE

Mext
1

N}

Selecting the Wiring Unit to Be Displayed

3. Press FORM to display the Vector Form menu.

4.  Press the Object soft key to display the Object menu.

5.  Press the XA or 2B soft key to select the wiring unit to be displayed.

Turning ON/OFF the Numeric Data Display
Press the Numeric soft key to select ON or OFF.

IM 760301-51E
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7.10 Displaying Vectors

e Zooming in on the Vector
3.  Press the U Mag/l Mag soft key to set the cursor key target to U Mag, | Mag, or
both U Mag and | Mag.

» If U Mag is selected, you can zoom in on the vector of the fundamental wave U(1) of
each element that is specified for harmonic measurement.

« If I Mag is selected, you can zoom in on the vector of the fundamental wave I(1) of
each element that is specified for harmonic measurement.

+ If both U Mag and | Mag is selected, you can zoom in on the vector of the fundamental
waves U(1) and I(1) of each element that are specified for harmonic measurement
without changing the difference in the zoom factor between U Mag and | Mag. The
value of the digit being specified by U Mag changes.

4.  Press the cursor keys to set the zoom factor.

e T R e e 5 Object, Vector For
[ Object [ Object
Sa | | N
za | za
Mumoric Numer ic
e =B
OFF 2| OFF on]
U Mag [T (7= —rmrr— U Mag
1.000 1.000 1.000 1.000
@ 1 Mag & 1 mag & 1 Mag 1 Mag

1.000, 1.000 1.000 1.000,

Explanation

The phase and size (rms value) relationship between the fundamental waves U(1) and
I(1) of each element in the wiring unit of XA or B can be displayed using vectors. The
positive vertical axis is set to 0 (angle zero), and the vector of each input signal is
displayed.

¢ Turning ON/OFF the Numeric Data Display
Select whether to display the numeric data. The size and the phase difference
between the signals can be displayed along with the vector display. For the display
format of the phase difference, see section 5.10 in the User’s Manual IM760301-01E.
+ ON: Displays the numeric data.
» OFF: Does not display the numeric data.

¢ Setting the Zoom Factor of Vectors
The size of the vectors can be changed.
+ The zoom factor can be set in the range of 0.100 to 100.000.
* You can specify separate zoom factors for the fundamental waves U(1) and I(1).

Note

If all the wiring systems are single-phase, two-wire (1P2W), no X wiring units exist.
Therefore, nothing is displayed on the vector display. Therefore, the nothing is displayed on
the vector display.

¢ Limitations on the Vector Display by Measurement Modes
Vectors cannot be displayed in IEC harmonic measurement, waveform computation,
and FFT modes that are available on the advanced computation (/G6) option.
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7.10 Displaying Vectors

Vector Display Examples

When Displaying Numeric Data
(the size of the signal and the phase difference between signals)

For a 3P4W (three-phase four-wire) For a 3V3A (three-voltage, three- For a 3P3W (three-phase three-wire)
wiring system current) wiring system wiring system
* U1(1), U2(1), and U3(1) are common * U1(1), U2(1), and U3(1) are line e U1(1), U2(1), and U3(1) are line voltages.
mode voltages. voltages. * 11(1), 12(1), and I13(1) are line currents.
¢ 11(1), 12(1), and I3(1) are line currents. ¢ I11(1),12(1), and 13(1) are line However, U3(1) and 13(1) are not actually
currents. measured for the 3P3W system.
The vectors are displayed through
Size of the pt‘e/ripheral circle (range) computation.

Wiring A = 3P4l 185.73 U

PLL Src =

162.66 U Wiring A = 3U3A
PLL Src

185.73 v Wiring A
3.5241 A PLL Src

oo
®
n
2
a
=)
=
]

Frequency= Frequency= 04657kl Frequency

Qui-Uz = 1-uz = 0.6545kVA Pu1-U2 0.6545kVA
uL-U3 = W1-u3 = -8, 4600kvar PU1-U3 -8, 4600kvar
oU1-T1 U1-11 .35 ° . 02115 oU1-T1

Ui-12 Q1-12 .58 ¢ 315,35 ° fU1-12

U1-13

U3ty ) Xt - ) 121,45 v ; 171,42 v
131y~ By, : \5090- 0 . 150934
e3¢0 : BHD) > . . 0.5542KU = - . 0.5543kU
§3(1) 0.3544kUA 53(1) .599 : 0.6016KUA 0.6017kVn
a3 0.078%var  03(1)  -0.560 0.2342kvar 0.2341kvar

A3(1) J 0.9749 A3 . 1 0.9211 1 0.9212
$3(1) o1 $2(1) 12.8?7 © $3(1) 2z ¢ ¢2(1) 2291 ° P21y 2z2.90 °

! ‘ * By moving the vectors, U1(1), U2(1), and
U3(1), so that the starting points of vectors
are all at the origin O, the phase relationship
can be observed in the same fashion as the
3P3W system.For the relationship between
the positions of the vectors after moving
them, see "Vector Display of Harmonics" in
section 7.1, "Vector Display of Harmonics.
"(The WT3000 does not provide a function
for moving the vectors.)

* 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
oU1U2.

oU2 — U3 = (9U1 — U3) — (9U1 — U2) — 180°
oU3 — U1 =— (¢U1 - U3)
When the vector size is zoomed

Example in which the voltage is zoomed The value indicating the size of the peripheral circle
2 and the current is zoomed 1/2 times e (range)
y The size of the vector representing the voltage

Wiring A = 3U3A
PLL Src

185.73 U uwiring A = 3U3A
3.5241 A PLL Src =

and current is expanded 2 times and 1/2 times,

FrEc[uEm:L.lz 0.4657kW Frequency= .

e -  aeoomear A respectively. The voltage range and current range
1-11 1-11 - H HeH

e iz values change to one-half and twice the original

$u1-13 1-13

values, respectively.

U3 171, - asu wsa x{71. 17449 v
B~ 'y, ) ‘sedpa 37 (5109-a
PH1) ; b 55azkl P31 : 05546k ™
531 1559 e 0.6016KUA  53(1) 59 o 0.6021KUA
03(1)  —0.560 0.23azkvar  3(1) 0.2343kvar
B . 0.9211 33 . 1 e.9z1z
3 22 ° @2 22.91°  ¢3(1) 26 42(1) 22.90 °
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7.11 Harmonic Measurement Specifications

Item Specifications

Measured source All installed elements

Format PLL synchronization method

Frequency range Range in which the fundamental frequency of the PLL source is 10 Hz to 440 Hz (/G5 option) or
2600 Hz (/G6 option).

PLL source » Select the voltage or current of each input element (external current sensor range is greater

than or equal to 500 mV) or the external clock (Ext Clk).

* Input level

Greater than or equal to 50% of the measurement range rating when the crest factor is 3
Greater than or equal to 100% of the measurement range rating when the crest factor is 6
» Turn the frequency filter ON when the fundamental frequency is less than or equal to 440 Hz.

Measurement function See the next section.

FFT data length 9000

FFT processing word length 32 bits

Window function Rectangular

Anti-aliasing Set using a line filter (5.5 kHz or 50 kHz).

filter

Sample rate (sampling frequency), window width, and upper limit of measured order during PLL synchronization

On models with the harmonic measurement (/G5) option

Fundamental Sample Rate Window Width against Upper Limit of the
Frequency of (S/s) the FFT Data Length Measured Order
the PLL Source (Frequency of the

(Hz) Fundamental Wave)

10 to 20 f x 3000 3 100

20 to 40 fx 1500 6 100

40 to 55 fx 900 10 100

55to 75 fx 750 12 100

75 to 150 fx 450 20 50

150 to 440 fx 150 60 15

On models with the advanced computation (/G6) option

Fundamental Sample Rate Window Width against Upper Limit of the
Frequency of (S/s) the FFT Data Length Measured Order
the PLL Source (Frequency of the

(Hz) Fundamental Wave)

10to 20 f x 3000 3 100

20 to 40 fx 1500 6 100

40 to 55 fx 900 10 100

551075 fx 750 12 100

7510 150 fx 450 20 50

150 to 440 fx 360 25 15

440to 1100 fx 150 60 7

1100 to 2600 fx 60 150 3

For the specifications of the wide bandwidth harmonic measurement and IEC harmonic
measurement, see chapters 8 and 9.
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7.11 Harmonic Measurement Specifications

Accuracy

On models with the harmonic measurement (/G5) option
When the line filter (5.5 kHz) is ON

.

Frequency

Voltage and Current
*(reading error + measurement
range error)

Power
*(reading error + measurement
range error)

10Hz<f<30Hz
30Hz<f<66 Hz
66 Hz < f <440 Hz
440 Hz < f <1 kHz
1 kHz < f<2.5 kHz

0.25% of reading + 0.3% of range
0.2% of reading + 0.15% of range
0.5% of reading + 0.15% of range
1.2% of reading + 0.15% of range
2.5% of reading + 0.15% of range

0.5% of reading + 0.4% of range
0.4% of reading + 0.15% of range
1.2% of reading + 0.15% of range
2% of reading + 0.15% of range
6% of reading + 0.2% of range

When the line filter (50 kHz) is ON

Frequency

Voltage and Current
*(reading error + measurement
range error)

Power
*(reading error + measurement
range error)

10Hz<f<30Hz
30 Hz<f< 440 Hz
440 Hz < f<2.5 kHz
25kHz <f<5kHz
5kHz <f<7.5kHz

0.25% of reading + 0.3% of range
0.2% of reading + 0.15% of range
1% of reading + 0.15% of range
2% of reading + 0.15% of range
3.5% of reading + 0.15% of range

0.45% of reading + 0.4% of range
0.4% of reading + 0.15% of range
2% of reading + 0.2% of range
4% of reading + 0.2% of range
6.5% of reading + 0.2% of range

When the line filter is OFF

Frequency

Voltage and Current
t(reading error + measurement
range error)

Power
t(reading error + measurement
range error)

10Hz<f<30Hz
30 Hz<f<440 Hz
440 Hz < f<2.5 kHz
25kHz <f<5kHz
5kHz <f<7.5kHz

0.15% of reading + 0.3% of range
0.1% of reading + 0.15% of range
0.6% of reading + 0.15% of range
1.6% of reading + 0.15% of range
2.5% of reading + 0.15% of range

0.25% of reading + 0.4% of range
0.2% of reading + 0.15% of range
1.2% of reading + 0.2% of range
3.2% of reading + 0.2% of range
5% of reading + 0.2% of range

However, all the items below apply to all the tables.
»  When averaging is ON, the averaging type is EXP, and the attenuation constant is greater

than or equal to 8.

»  When the crest factor is set to 3

*  When A (power factor) = 1

» Power figures that exceed 440 Hz are reference values.

+ For external current sensor range, add 0.2 mV to the current accuracy, and add (0.2 mV/
external current sensor range rating)x100% of range to the power accuracy.

» For direct current input range, add 0.2 mA to the current accuracy, and add (0.2 mA/direct
current input range rating)x100% of range to the power accuracy.

+ For n' order component input, add {n/(m+1)}/50% of (the n™ order reading) to the n+m™ order

and n-m™ order of the voltage and current, and add {n/(m+1)}/25% of (the n'" order reading)
to the n+m™ order and n-m'" order of the power.

+ Add (n/500)% of reading to the n" component of the voltage and current, and add (n/250)%
of reading to the n component of the power.

» Accuracy when the crest factor is 6: The same as when the range is doubled for crest factor 3.

If the amplitude of the high frequency component is large, influence of approximately 1% may
appear in certain orders. The influence depends on the size of the frequency component.
Therefore, if the frequency component is small with respect to the range rating, this does not
cause a problem.
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7.11 Harmonic Measurement Specifications

Accuracy

On models with the advanced computation (/G6) option
When the line filter (5.5 kHz) is ON

Frequency

Voltage and Current
*(reading error + measurement
range error)

Power
*(reading error + measurement
range error)

10 Hz<f<30Hz
30Hz<f<66 Hz
66 Hz < f <440 Hz
440 Hz < f< 1 kHz

1 kHz < f<2.5 kHz
2.5kHz < f< 3.5 kHz

0.25% of reading + 0.3% of range
0.2% of reading + 0.15% of range
0.5% of reading + 0.15% of range
1.2% of reading + 0.15% of range
2.5% of reading + 0.15% of range
8% of reading + 0.15% of range

0.5% of reading + 0.4% of range
0.4% of reading + 0.15% of range
1.2% of reading + 0.15% of range
2% of reading + 0.15% of range
6% of reading + 0.2% of range
16% of reading + 0.3% of range

If the fundamental frequency is between 1 kHz and 2.6 kHz, add 0.5% of reading to the voltage
and current accuracy and 1% of reading to the power accuracy when the frequency exceeds 1

kHz.

When the line filter (50 kHz) is ON

Frequency

Voltage and Current
*(reading error + measurement
range error)

Power
*(reading error + measurement
range error)

10 Hz<f<30Hz
30 Hz<f<440 Hz
440 Hz < f< 2.5 kHz
25kHz <f<5kHz
5kHz <f<7.8 kHz

0.25% of reading + 0.3% of range
0.2% of reading + 0.15% of range
1% of reading + 0.15% of range
2% of reading + 0.15% of range
3.5% of reading + 0.15% of range

0.45% of reading + 0.4% of range
0.4% of reading + 0.15% of range
2% of reading + 0.2% of range
4% of reading + 0.2% of range
6% of reading + 0.2% of range

If the fundamental frequency is between 1 kHz and 2.6 kHz, add 0.5% of reading to the voltage
and current accuracy and 1% of reading to the power accuracy when the frequency exceeds 1

kHz.

When the line filter is OFF

Frequency

Voltage and Current
*(reading error + measurement
range error)

Power
*(reading error + measurement
range error)

10Hz<f<30Hz
30 Hz<f< 440 Hz
440 Hz < f< 2.5 kHz
25kHz <f<5kHz
5kHz <f<7.8 kHz

0.15% of reading + 0.3% of range
0.1% of reading + 0.15% of range
0.6% of reading + 0.15% of range
1.6% of reading + 0.15% of range
2.5% of reading + 0.15% of range

0.25% of reading + 0.4% of range
0.2% of reading + 0.15% of range
1.2% of reading + 0.2% of range
3.2% of reading + 0.2% of range
5% of reading + 0.2% of range

If the fundamental frequency is between 1 kHz and 2.6 kHz, add 0.5% of reading to the voltage
and current accuracy and 1% of reading to the power accuracy when the frequency exceeds 1

kHz.

However, all the items below apply to all tables.
»  When averaging is ON, the averaging type is EXP, and the attenuation constant is greater

than or equal to 8.

»  When the crest factor is set to 3

*  When A (power factor) = 1

» Power exceeding 440 Hz are reference value.

+ For external current sensor range, add 0.2 mV to the current accuracy and add (0.2 mV/
external current sensor range rating)x100% of range to the power accuracy.

» For direct current input range, add 0.2 mA to the current accuracy and add (0.2 mA/direct
current input range rating)x100% of range to the power accuracy.

+ For n'™ order component input, add {n/(m+1)}/50% of (the n'" order reading) to the n+m™ order
and n-m™ order of the voltage and current, and add {n/(m+1)}/25% of (the n'" order reading)
to the n+m™ order and n-m™ order of the power.

+ Add (n/500)% of reading to the n" component of the voltage and current, and add (n/250)%
of reading to the n™ component of the power.

» Accuracy when the crest factor is 6: The same as when the range is doubled for crest factor

3

« The accuracy guaranteed range by frequency and voltage/current is the same as the
guaranteed range of normal measurement.
If the amplitude of the high frequency component is large, influence of approximately 1% may
appear in certain orders. The influence depends on the size of the frequency component.
Therefore, if the frequency component is small with respect to the range rating, this does not

cause a problem.
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7.11 Harmonic Measurement Specifications

Measurement Functions Determined for Each Input Element

ltem Symbol and Meaning

Voltage (V) U(k): rms value of the harmonic voltage of order k' U: Rms voltage (total value™?)

Current (A) I(k):  rms value of the harmonic current of order k I: Rms current (total value )

Active power (W) P(k) :  Active power of the harmonic signal of order k P: Active power (total value?)
Apparent power (VA) S(k):  Apparent power of the harmonic signal of order k  S: Total apparent power (total value?)
Reactive power (var) Q(k): Reactive power of the harmonic signal of order k  Q: Total reactive power (total value™)
Power factor MK):  Power factor of the harmonic signal of order k I: Total power factor (total value™®)
Phase difference (°) o(k) :  Phase difference between the harmonic voltage and current of order k, ¢: total phase

oU(k) : Phase difference of each harmonic voltage U(k) with respect to the fundamental signal
uQ1)
ol(k) : Phase difference of each harmonic current I(k) with respect to the fundamental signal
I(1)
Impedance® (Q) of the Z(k):  Impedance of the load circuit observed by the k™ order harmonic signal.
load circuit

Resistance ™ and Rs(k): Resistance observed by the k™ order harmonic signal of the load circuit that has a
reactance™ resistor R, (Q) of the load circuit inductor L, and capacitor C connected in series
Xs(k): Reactance observed by the k' 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 k' order harmonic signal of the load circuit that has a
resistor R, inductor L, and capacitor C connected in parallel
Xp(k): Reactance observed by the k" order harmonic signal of the load circuit that has a
resistor R, inductor L, and capacitor C connected in parallel

Harmonic distortion Uhdf(k):The ratio of the harmonic voltage U(k) to U(1) or U expressed as a percentage.
factor [%] 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 Uthd : The ratio of the total harmonic voltage to U(1) or U™ expressed as a percentage.
distortion [%)] 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:  Voltage telephone harmonic factor, Ithf: Current telephone harmonic factor
factor 3® (Applicable standard IEC34-1(1996))
Telephone influence Utif:  Voltage telephone influence factor, Itif: Current telephone influence factor

factor’®"® (Applicable standard IEEE Std 100(1996))

Harmonic voltage factor®® hvf:  harmonic voltage factor

Harmonic current factor®® hcf:  harmonic current factor

*1 Order k is an integer in the range from 0 to the upper limit of the measured order. 0™ order is the DC component. The upper
limit is determined automatically (maximum is 100") by the frequency of the PLL source.

*2 The total is a value determined according to the equation given on page 7-38 from the fundamental signal (15! order) and all
harmonic components (2™ to the upper limit of the measured order). The DC component can also be included. The total
value cannot be measured with the harmonic measurement in normal measurement mode.

*3 Cannot be measured in IEC harmonic measurement mode.

*4 Total harmonic is a value determined according to the equation given in the next section from all harmonic components (2"
to the upper limit of measured order).

*5 Measurement functions specific to the IEC or IEEE standard.

*6 The equation may vary depending on the definitions given in the respective standard. For details, see the respective
standard.
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7.11 Harmonic Measurement Specifications

Measurement Functions Indicating the Phase Difference of the Fundamental Voltage
and Current between Elements
These measurement functions express the phase difference of fundamental wave U(1)
and (1) of other elements with respect to the fundamental wave U(1) of the element with
the smallest number of the input elements that are assigned to the wiring unit. The
following table indicates the measurement functions for a wiring unit that combines

elements

1,2, and 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

)-

Phase difference U1-11 (°)  ¢U1-I1:

Phase difference of the fundamental current (11

Phase difference U1-12 (°)  ¢U1-I12:

Phase difference U1-13 (°)  ¢U1-I3:

(Us( (
(11(1)) of element 1 with respect to U1(1).
Phase difference of the fundamental current (12(1)) of element 2 with respect to U1(1).
(13(1) 1).

Phase difference of the fundamental current (I3(1)) of element 3 with respect to U1(

Measurement Functions (£ Functions) Determined for Each Wiring Unit (XA and B)

Item Symbol and Meaning

Voltage (V) UZ(1): rms value of the harmonic voltage of order 1 UZ: Rms voltage (total value™)

Current (A) I(1): rms value of the harmonic current of order 1 I=: Rms current (total value™)

Active power (W) PX(1): Active power of the harmonic signal of order 1 PX: Active power (total value™)
Apparent power (VA) S3(1): Apparent power of the harmonic signal of order 1 SX: Total apparent power (total value™)
Reactive power (var) Qx(1): Reactive power of the harmonic signal of order 1 QX: Total reactive power (total value™)
Power factor AZ(1): Power factor of the harmonic signal of order 1 I=: Total power factor (total value'")

*1 The total is a value determined according to the equation given on page 7-38 from the fundamental signal (1%t order) and all
harmonic components (2™ to the upper limit of the measured order). The DC component can also be included. The total
value cannot be measured with the harmonic measurement in normal measurement mode.
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7.11 Harmonic Measurement Specifications

Determination of Measurement Functions during Harmonic Measurement

(Table 1/2)
Method of Determination, Equation
. . Characters/Numbers inside the parentheses of
Measurement Functions during measurement functions
Harmonic Measurement Total {No ()}
dc 1 k
(when k = 0) (whenk=1) (When k = 2 to max)
max
Voltage U( ) [V] U(dc) =Ur(0) U(K) =/ Ur(k)? + Uj(k)? u=q Y uk?
k = min
max
Current I( ) [A] I(dc) = I(0) 1) =\ 12 + (k)2 EXTN (5
k =min
max
Active power P( ) [W] P(dc) = Ur(0) - 1<(0) P(k) = Ur(k) « Ir(k) + Uj(k) - li(k) P= Z P(k)
k = min
Apparent power S( ) [VA] _
(TYPE3)* S(dc) = P(dc) S(k) =4/ P(k)? + Q(k)? S=4/P?+Q?
max
Reactive power Q( ) [var] - _ CHY — UK a=Y ak
(TYPE3)" Q(dc) =0 Q(k) = Ur(k) - li(k) - Uj(k) - (k) k;min (k)
P(dc P(k P
Power factor A( ) Mdc) = S:dc; Mk) = é&; A= S
Phase difference ¢( ) [°] — o(k) = cos™ %(Eg-} ¢ =cos™ (%)
Phase difference with respect to U(1) _ 0U(k) = Phase difference .
oU( ) [°] of U(k) with respect to U(1)
Phase difference with respect to I(1) o0l(k) = Phase difference
ol( )[4 - of I(k) with respect to I(1) -
Impedance of the load circuit Z(dc =|Ugdc! Z(k) = | U(k) | .
2() 2] (@)= ac) ®= |0
Series resistance of the load circuit | Rgg(gc) = P(dc) Rs(k) = P(k) _
Rs( ) [2] I(dc)? 1(k)?
Series reactance of the load circuit Xs(dc) = Q(dc) Xs(k) = Q(k) .
Xs( ) [] I(dc)? 1(k)?
Parallel resistance of the load circuit U(dc)? U(k)>
Rp(dc) = Rp(k) = —
Rp( ) [ (= 1/G) PA9) = pae) P = B
Parallel reactance of the load circuit U(dc)? U(k)?
Xp(dc) = =—L Xp(k) = ——2- _
Xp( ) [Q] (= 1/B) p(de) Q(dc) Pt Q(k)

(Continues on the next page)

*

For details on the type of S and Q equations, see section 5.9 in the User’'s Manual IM760301-01E.

Note
» Variables k, r, and j denote the harmonic order, real part, and imaginary part, respectively.
« Variables U(k), Ur(k), Uj(k), I(k), Ir(k), and lj(k) are expressed using rms values.
* min denotes the minimum order. You can select 0 (DC component) or 1 (fundamental signal
component) for the minimum order. For details, see section 7.5.
+ Variable max is the upper limit of measured order. The upper limit is determined
automatically (maximum is 100) by the frequency of the PLL source.
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7.11 Harmonic Measurement Specifications

(Table 2/2)

Measurement Functions
during Harmonic

Method of Determination, Equation

Characters/Numbers inside the parentheses of measurement
functions are dc (when k = 0) and k (when k = 1 to max).

Measurement When the numerator of the distortion When the numerator of the distortion
factor equation is all (Total) factor equation is fundamental
Voltage harmonic distortion factor U(k .100 Uk , 100
Uhdf( ) [%] U(Total)™? u(Q1)
Current harmonic distortion factor Ik) | 1K 400
Ihdf( ) [%] I(Total)™ 1(1)
Active power harmonic P(k .100 P(k) | 100
distortion factor Phdf( ) [%] P(Total)? P(1)
max max
Total harmonic distortion of voltage ]’ Z U(k)2 1/ Z U(k)2
Uthd [% k=2 k=2
Total harmonic distortion © ©
ic di i
of current kgzl(k)z kz:zl(k)z
Ithd [%] W. 100 M .100
max max
Total harmonic distortion z P(k) Z P(k)
of active power k=2 .10 k=2 1
Pthd [%] P(Total)*? P(1)

Voltage telephone harmonic factor Uthf [%]
Current telephone harmonic factor Ithf [%]

0 00
_ 1— max . ) ) _ 1— max . ) .
Uthf = T(Total™ "kg;{}h(k) U(k)}2 -100  Ithf ol "k;{x(k) I(k)}2 -100

Voltage telephone influence factor Utif
Current telephone influence factor Itif

max

Constant defined in the applicable standard (IEC34-1(1996))
Y {T(k)- U(k)}?

) 1 max
Itif = —— \’ {T(k) - I(k)}?
= I(Total)™ kg1

Constant defined in the applicable standard (IEEE Std 100(1992))

Utif = 1—*
U(Total)?

Harmonic voltage factor hvf [%]
Harmonic current factor hcf [%]

max 2 max 2
vi= 1 _ Z U(k) .100 hcf = 1—*2 Z I(k) .100
U(Tota? || &, k i(Tota 2 || &, k

Wiring svstem Single-phase, Three-phase, Three-voltage, Three-phase,
g sy three-wire (1P3W) | three-wire (3P3W) | three-current (3V3A) | four-wire (3P4W)
Uz [V] (U1+U2)/2 (U1+U2+U3)/3
I= [A] 1+12)/2 (1 +12+13)/3
=
5 PX [W]
3 (TYPE3)" P1+ P2 P1+P2+P3
=
E ST [VA
s (TvPER)” VP +Qr?
QX [var] Q1 +Q2 Q1 +Q2+Q3
Px
A 55

*1 For details on the type of S and QX equations, see section 5.9 in the User’s Manual IM760301-01E.

max

Z U(k)?

k = min

*o U(Total) =

Note

I(Total) =

max

, P(Total) = ZP(k)

k = min

nf:xl(k)z

k = min

Variables K, r, and j denote the harmonic order, real part, and imaginary part, respectively.
Variable min is the minimum measured order.

Variable max is the upper limit of measured order. The upper limit is determined
automatically (maximum is 100) by the frequency of the PLL source.

The numbers 1, 2, and 3 in the equations UZ, IZ, PX, SZ, and QX indicate the case when
input elements 1, 2, and 3 are set to the wiring system shown in the table. If elements 2, 3,
and 4 are set to the wiring system shown in the table, replace the numbers 1, 2, and 3 with 2,
3, and 4, respectively.

For £, only dc (0™) and fundamental wave (1%!) are computed.
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Chapter 8 Wide Bandwidth Harmonic Measurement (Option)

8.1

Wide Bandwidth Harmonic Measurement
Function

Harmonic measurement up to 50™ order can be performed on a signal with a 1-kHz
fundamental frequency. Use this mode for harmonic measurement of signals whose
fundamental frequency is higher than the commercial power supply frequency. By
applying an external sampling clock, harmonics can be measured on low frequency
signals with a fundamental frequency of 0.1 Hz. The harmonics of inverters that drive
motors at low frequency (low revolution) can be measured.

Limitations on the Function and Measurement Function

Wide bandwidth measurement mode performs internal computation differently from
other measurement modes in order to achieve the harmonic measurement of high
frequency signals. Therefore, some functions such as waveform and trend display on
the screen and motor evaluation function (motor version) cannot be used in this
measurement mode. In addition, some measurement functions such as peak
measurement, integration, and efficiency computation cannot be carried out. For a list
of functions with limitations and measurement functions that cannot be measured, see
appendix 10 and 11 in the User’s Manual IM760301-01E

Differences from Other Harmonic Measurement Modes

For the differences from the harmonic measurement in normal measurement mode
and IEC harmonic measurement mode, see “Harmonic Measurement Types” in
section 7.1.

Voltage/Current Mode and Measured Values of Voltage U and Current |

The voltage/current mode settings are invalid in wide bandwidth harmonic
measurement mode. The voltage/current mode LED turns OFF. The voltage U and
current | values that are measured in this measurement mode are total values. For
details on the total value, see “Relationship between the Rms Values of Voltage U/
Current | and Measurement Modes” in section 7.1.

Description of Other Functions Related to Harmonic Measurement
For a functional description of the items below, see section 7.1.

+ Types of harmonic measurement functions

» Measurement period of harmonic measurement functions

» Numeric display related to harmonic measurement

+ Equation for distortion factor

« Bar graph display

» Vector display

IM 760301-51E
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8.2 Various Settings Related to Wide Bandwidth
Harmonic Measurement

Most of the operations of wide bandwidth harmonic measurement mode are common
with the harmonic measurement of normal measurement mode. A setting specific to the
wide bandwidth harmonic measurement is the ON/OFF setting of the timeout warning
display of the PLL lock. For these settings, see the respective sections below. The
underlined sections are settings specific to the wide bandwidth harmonic measurement.

¢ Selecting the wide bandwidth harmonic measurement mode  Section 8.3
¢ Changing the number of displayed items of numeric data and Section 7.3
scrolling the display

¢ Changing the displayed items of humeric data Section 7.4
¢ Selecting the PLL Source Section 7.5
¢ Setting the measured order Section 7.6
¢ Selecting the distortion factor equation Section 7.7
e Turning ON/OFF the timeout warning display of the PLL lock  Section 8.4
* Setting the anti-aliasing filter Section 7.8
* Displaying the bar graph and making cursor measurements Section 7.9
¢ Displaying vectors Section 7.10

8-2
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8.3 Selecting the Wide Bandwidth Harmonic
Measurement Mode and Displaying Numeric
Data

Procedure

To exit the menu during
eLewET VOLTAGE RANGE CURRENT RANGE operation, press ESC
©® located above the soft
®® @ (A |keys.
In the procedural
A ® ® explanation below, the
MEASURING MEASURING phrase “press the cursor
@~Gem=Co)~@a- MoDe | [AuTo ] || @~ ~@e-{ mobe] [AUTO| | keys” may be used. This
PUT IO, phrase refers to the
procedures for selecting
—~ items and entering values
m @ DISPLAY ITEM & ELEMENT orewoe  and character strings. For
[ wave | || [une | [same| || [UR24E] | wow | || [ roca | details on the procedures,

see section 3.14 in the

gfg.r’s Manual IM760301-

l OTHERS ’
’ CAL

@ I ITEM | | FORM | I USER | |ELEMENTI | INTEG |
Yy

LOWER ITEM LOWER FORM USER SET O AL

(2]
c
H
]

@
(v:%

S

¢ Displaying Numeric Data
1. Press NUMERIC to display numeric values.

* Displaying Numeric Data on the Split Screen
1.  Press OTHERS to display the Others menu.
2. Press the Numeric+Bar soft key to select the display mode.

Others,

vector

Numer ic
+ Wave

T

Numer i
+ Bar

Nutier ic
+ Trend

f

Next
1

P}
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8.3 Selecting the Wide Bandwidth Harmonic Measurement Mode and Displaying Numeric Data

e Enabling Wide Bandwidth Harmonic Measurement Mode
If normal measurement mode is enabled, switch to wide bandwidth harmonic
measurement mode.
2. Press HRM SET to display the Harmonics menu.
3.  Press the Freq Band soft key to select Wide.

Freq Band

ormal

PLL Source
Up Exec

PLL Source
Down Exec

Win Order
0 U
[ Max order
100

[ Thd Formula

1/Total

PLL Input

Warning Ms
OFF @ﬁf

Explanation

* Meaning of the Measurement Function Symbols
The symbols are the same as the harmonic measurement in normal measurement
mode. See section 7.2. The exceptions are the rms voltage and current. The order
section is (Total), not (---). For details, see section 7.1.

* Selecting the Display Mode and Measurement Mode
You can select the display format of the numeric data from the list below. [------- ] (no
data) is displayed in places where the measurement function is not selected or where
no numeric data is present.

¢ Displaying the Numeric Data on the Entire Screen
Press the NUMERIC key to display the numeric data on the entire screen.

¢ Displaying Numeric Data by Dividing the Screen into Halves (Split Screen)
* Numeric+Bar
The numeric data and bar graph are displayed separately in the top and bottom
windows. For details on how to set the bar graph display, see section 7.9.
» Numeric+Wave and Numeric+Trend
Waveform and trend cannot be displayed, because there is no waveform data or
trend data.

For details on selecting the measurement mode, see section 3.16 in the User’s Manual
IM760301-01E
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8.4

of the PLL Lock

Procedure

Explanation

‘!HRM SETi g I MEASURE I ISYNC SOUHCEI

DISPLAY

ITEM & ELEMENT

Turning ON/OFF the Timeout Warning Display

OREMOTE

SANRS,

[NUMERIC] [ WAVE ]

(e | [same|

UPDATE
[ RATE ] I HOLD ]

[ LOCAL ]

Cursor keys

€y

SINGLE

CAL

FORM ]

[ USER ] [ELEMENT]

[ INTEG ]

(scaung] [unerrer] [ ave ]

MOTOR FREQ
FILTER

# CURSOR O NuLL

[ Fe | [macesave] [ sTore |
MENU STORE SET

[prnT ] [ msc | [ Hewr |
MENU

< >
), VU @, =

To exit the menu during operation, press ESC located above
the soft keys.

LOWER FORM

USER SET O AL

1. Press HRM SET to display the Harmonics menu.
2. Press the PLL Input Warning Msg soft key to select ON or OFF.

Harmonics__|
Freq Band

ormal

PLL Source
Up Exec

PLL Source
Down Exec

il

win Ordﬁr
0 U
[ vax order
100

[ Thd Formula

1/Total

PLL Input

Warning Ms
OFF @g

]

Turning ON/OFF the Timeout Warning Display of the PLL Lock
You can select whether to display a timeout warning of the PLL lock when the PLL
circuit in the WT3000 cannot detect the PLL source frequency within the detection
period. This function is valid only in wide bandwidth harmonic measurement mode.

* ON:

Displays the alert message.

« OFF: Initializes the memory without displaying the alert message.

PLL Detection Period

* When the PLL source is not setto Smp Clk: 5s

» When the PLL source is set to Smp Clk:

40s

SHIFT

In the procedural explanation below, the phrase “press the
cursor keys” may be used. This phrase refers to the
procedures for selecting items and entering values and
character strings. For details on the procedures, see section
3.14 in the User’s Manual IM760301-01E.

IM 760301-51E
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8.5

Wide Bandwidth Harmonic Measurement

Specifications

Item

Specifications

Measured source

All installed elements

Format

PLL synchronization method (when the PLL source is not set to Smp CIk) or external sampling clock
method (when the PLL source is set to Smp Clk)

Frequency range

PLL synchronization method

Fundamental frequency of the PLL source is in the range of 10 Hz to 2.6 kHz.

External sampling clock method

Input a sampling clock signal having a frequency that is 3000 times the fundamental frequency
between 0.1 Hz and 66 Hz of the waveform on which to perform harmonic measurement. The
input level is TTL. The input waveform is a rectangular wave with a duty ratio of 50%.

PLL source

Select the voltage or current of each input element (external current sensor range is greater than
or equal to 500 mV) or the external clock (Ext Clk or Smp CIk).

Input level

Greater than or equal to 50% of the measurement range rating when the crest factor is 3
Greater than or equal to 100% of the measurement range rating when the crest factor is 6

Turn the frequency filter ON when the fundamental frequency is less than or equal to 440 Hz.

Measurement Functions

See section 7.11.

FFT data length

9000

FFT processing word
length

32 bits

Window function

Rectangular

Anti-aliasing
filter

Set using a line filter (OFF, 500 Hz, 5.5 kHz, or 50 kHz).

Sample rate (sampling frequency), window width, and upper limit of measured order

PLL source synchronization method

Fundamental Sample Rate Window Width against Upper Limit of the
Frequency of the (S/s) the FFT Data Length Measured Order
PLL Source (Frequency of the

(Hz) Fundamental Wave)

10to 20 f x 3000 3 100

20 to 40 fx 1500 6 100

40 to 55 fx 900 10 100

55 to 75 fx 750 12 100

75 to 150 fx 450 20 50

150 to 440 fx 360 25 50

440 to 1100 fx 150 60 50

1100 to 2600 fx 60 150 20

External sampling clock method

Fundamental Sample Rate Window Width against Upper Limit of the
Frequency of the (S/s) the FFT Data Length Measured Order
PLL Source (Frequency of the

(Hz) Fundamental Wave)

0.1 to 66 f x 3000 3 100

Accuracy

When the line filter (500 Hz) is ON

Power
t(reading error + measurement
range error)

Frequency Voltage and Current
t(reading error + measurement

range error)

0.1Hz<f<10Hz
10Hz<f<30Hz
30Hz<f<66 Hz

0.7% of reading + 0.3% of range
0.7% of reading + 0.3% of range
0.7% of reading + 0.05% of range

1.4% of reading + 0.4% of range
1.4% of reading + 0.4% of range
1.4% of reading + 0.1% of range

8-6
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8.5 Wide Bandwidth Harmonic Measurement Specifications

Accuracy

» When the line filter (5.5 kHz) is ON

Frequency

Voltage and Current
*(reading error + measurement
range error)

Power
*(reading error + measurement
range error)

0.1 Hz<f<10Hz
10Hz<f<30Hz
30Hz<f<66 Hz
66 Hz < f <440 Hz
440 Hz < f <1 kHz

1 kHz < f<2.5kHz
25kHz < f< 3.5 kHz

0.25% of reading + 0.3% of range
0.25% of reading + 0.3% of range
0.3% of reading + 0.05% of range
0.6% of reading + 0.05% of range
1% of reading + 0.05% of range

2.5% of reading + 0.05% of range
8% of reading + 0.05% of range

0.5% of reading + 0.4% of range
0.5% of reading + 0.4% of range
0.45% of reading + 0.1% of range
1.2% of reading + 0.1% of range
2% of reading + 0.1% of range
5% of reading + 0.15% of range
16% of reading + 0.15% of range

If the fundamental frequency is between 1 kHz and 2.6 kHz
Add 0.5% of reading to the voltage and current accuracy for frequencies greater than 1 kHz.
Add 1% of reading to the power accuracy for frequencies greater than 1 kHz.

* When the line filter (50 kHz) is ON

Frequency

Voltage and Current
*(reading error + measurement
range error)

Power
*(reading error + measurement
range error)

0.1Hz<f<10Hz
10Hz<f<30Hz
30 Hz<f<440 Hz
440 Hz < f<1 kHz
1 kHz < f<5kHz
5kHz <f<10 kHz

0.25% of reading + 0.3% of range
0.25% of reading + 0.3% of range
0.3% of reading + 0.05% of range
0.7% of reading + 0.05% of range
0.7% of reading + 0.05% of range
3.0% of reading + 0.05% of range

0.45% of reading + 0.4% of range
0.45% of reading + 0.4% of range
0.45% of reading + 0.1% of range
1.4% of reading + 0.1% of range
1.4% of reading + 0.15% of range
6% of reading + 0.15% of range

If the fundamental frequency is between 1 kHz and 2.6 kHz
Add 0.5% of reading to the voltage and current accuracy for frequencies greater than 1 kHz.
Add 1% of reading to the power accuracy for frequencies greater than 1 kHz.

*  When the line filter is OFF

Frequency

Voltage and Current
*(reading error + measurement
range error)

Power
*(reading error + measurement
range error)

0.1Hz<f<10Hz
10 Hz<f<30Hz
30Hz<f<1kHz
1kHz <f< 10 kHz
10 kHz < f <55 kHz

0.15% of reading + 0.3% of range
0.15% of reading + 0.3% of range
0.1% of reading + 0.05% of range
0.3% of reading + 0.05% of range
1% of reading + 0.2% of range

0.25% of reading + 0.4% of range
0.25% of reading + 0.4% of range
0.2% of reading + 0.1% of range
0.6% of reading + 0.15% of range
2% of reading + 0.4% of range

 If the fundamental frequency is between 400 Hz and 1 kHz

Add 1.5% of reading to the voltage and current accuracy for frequencies greater than 10 kHz.
Add 3% of reading to the power accuracy for frequencies greater than 10 kHz.

If the fundamental frequency is between 1 kHz and 2.6 kHz

Add 0.5% of reading to the voltage and current accuracy for frequencies greater than 1 kHz
and less than or equal to 10 kHz.

Add 7% of reading to the voltage and current accuracy for frequencies greater than 10 kHz.
Add 1% of reading to the power accuracy for frequencies greater than 1 kHz and less than
equal to 10 kHz.

Add 14% of reading to the power accuracy for frequencies greater than 10 kHz.

However, all the items below apply to all tables.

When the crest factor is set to 3

When A (power factor) = 1

Power figures that exceed 440 Hz are reference values.

For external current sensor range, add 0.2 mV to the current accuracy and add (0.2 mV/
external current sensor range rating)x100% of range to the power accuracy.

For direct current input range, add 0.2 mA to the current accuracy and add (0.2 mA/direct
current input range rating)x100% of range to the power accuracy.

For n'" order component input, add {n/(m-+1)}/50% of (the n'" order reading) to the n+m™ order
and n-m™ order of the voltage and current, and add {n/(m+1)}/25% of (the n'" order reading)
to the n+m™ order and n-m™ order of the power.

Add (n/500)% of reading to the n'" component of the voltage and current, and add (n/250)%
of reading to the n component of the power.

Accuracy when the crest factor is 6: The same as when the range is doubled for crest factor 3.
The accuracy guaranteed range by frequency and voltage/current is the same as the
guaranteed range of normal measurement.

IM 760301-51E
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8.5 Wide Bandwidth Harmonic Measurement Specifications

Frequency Measurement

Item Specifications

Measurement range + PLL synchronization method: 2.5 Hz < f < 100 kHz
+ External sampling clock method: 0.15 Hz < f <5 kHz

Measurement Function

Item Specifications

Display update Depends on the PLL source
» PLL synchronization method: 1 s or more
+ External sampling clock method: 20 s or more

PLL Lock Timeout Warning

Item Specifications

Timeout value Depends on the PLL source
» PLL synchronization method: 5 s or more
+ External sampling clock method: 40 s or more

Functional Limitations

Item Specifications

Display Waveform display, trend display, computed waveform display, and FFT display are not allowed.
Averaging Moving average is not allowed.

Data update rate Depends on the PLL source

Voltage/Current mode Not selectable. The LED is OFF.

Peak measurement Not allowed

Efficiency computation Not allowed

Compensation Efficiency compensation is invalid.

Integration Not allowed

Store Integration synchronization (Integ Sync) is not allowed. Waveform storage is not allowed.
File save Waveform and waveform sampling data (Acquisition) are not allowed

NULL Not allowed

Synchronized measurement Not allowed

Motor evaluation function Not allowed

Print Integration synchronization using auto print is not allowed.

Delta computation Not allowed

Measurement Functions
For a description of the measurement functions of wide bandwidth harmonic
measurement mode and how they are determined, see section 7.11. Measurement is not
allowed for measurement functions related to the functions above that have limitations.
For a list of measurement functions that cannot be measured, see appendices 10 and 11
inthe User's Manual IM760301-01E
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Chapter 9 IEC Harmonic Measurement (Option)

9.1

IEC Harmonic Measurement Function

This mode in combination with the Harmonic Measurement Software (to be released in
the near future) sold separately allows you to perform harmonic measurement
conforming to IEC61000-3-2. Use this mode to check that the harmonics of electric home
appliances and office automation equipment comply with the IEC standards.

¢ Connecting to the Harmonic Measurement Software (To Be Released in the Near
Future)
For details on connecting the WT3000 and the Harmonic Measurement Software, see
the user’'s manual of the Harmonic Measurement Software.

When the Harmonic Measurement Software is used, the WT3000 enters remote mode
in which key operations on the WT3000 are disabled. The settings described in the
subsequent sections are set automatically or set from the setup screen of the
software.

Note

Do not release the remote mode of the WT3000 and change the settings while operating the
WT3000 with the Harmonic Measurement Software. Doing so may impede harmonic
measurements conforming to the IEC standard. If you release the remote mode of the
WT3000, restart the Harmonic Measurement Software.

¢ Limitations on the Function and Measurement Function
IEC harmonic measurement mode performs internal computation differently from
other measurement modes in order to achieve measurements conforming to the IEC
standard. Therefore, some functions such as waveform or bar graph display on the
screen, store function, motor evaluation function (motor version) cannot be used in
this measurement mode. In addition, some measurement functions such as peak
measurement, integration, and efficiency computation cannot be carried out. For a list
of functions with limitations and measurement functions that cannot be measured, see
appendix 10 and 11 in the User’s Manual IM760301-01E.

¢ Differences from Other Harmonic Measurement Modes
For the differences from the harmonic measurement in normal measurement mode
and wide bandwidth harmonic measurement mode, see “Harmonic Measurement
Types” in section 7.1.

¢ Voltage/Current Mode and Measured Values of Voltage U and Current |
The voltage/current mode settings are invalid in IEC harmonic measurement mode.
The voltage/current mode LED turns OFF. The voltage U and current | values that are
measured in this measurement mode are total values. For details on the total value,
see “Relationship between the Rms Values of Voltage U/Current | and Measurement
Modes” in section 7.1.

¢ Description of Other Functions Related to Harmonic Measurement
For a functional description of the items below, see section 7.1.
» Types of harmonic measurement functions
» Measurement period of harmonic measurement functions
» Numeric display related to harmonic measurement
+ Equation for distortion factor

IM 760301-51E
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9.1 IEC Harmonic Measurement Function

In IEC harmonic measurement, the WT3000 performs Fourier transform on the input
signal and divides the signal into frequency components as follows:

¢ Interharmonics
If the input signal is 50 Hz, 10 periods of the waveform are divided in 5-Hz resolution.
Thus, the section between each harmonic order is divided into 10 sections. The
components between each harmonic order are called interharmonics.

Rms component

0 1 2 3 4 5
50

100 150 200 250

Harmonic order

de Frequency [Hz]

Interharmonics
A
14
2 3
100 150

If the input signal is 60 Hz, 12 periods of the waveform are divided in 5-Hz resolution.
Thus, the section between each harmonic order is divided into 12 sections.

Rms component

0 1 2 3 4 Harmonic order

dc 60 120 180 240 Frequency [Hz]
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9.1 IEC Harmonic Measurement Function

Harmonic Subgroup

A harmonic and its two directly adjacent interharmonics are collectively called
harmonic subgroup. The computing method to combine the harmonic and its two
adjacent interharmonics is not simple addition, but the square root of the sum of the
square of each component.

Harmonic subgroup

""" \

! 1

! 1

! 1

! 1

! 1

! 1

! 1

! 1

. >
T

(O ) Figure when the fundamental
signal is 50 Hz

Harmonic Group

A harmonic and its adjacent interharmonics are collectively called harmonic subgroup.
The computing method to combine the components is the average of the sum of the
squares as with the harmonic subgroup. A half of the amplitude is included for the
interharmonic that is in the middle of two orders.

Harmonic group Include a half of the amplitude

1 I

1 I

1 I

1 I
¢ J L \
! 1
! 1
! 1
1 1
! 1

e e e oo o s Figure when the fundamental
signal is 50 Hz

I I
I I
I I
I I
I I
- 1 -
1
| I
| |
1
| |
1

e e ____. Figure when the fundamental
signal is 60 Hz

Grouping of Harmonics in IEC Harmonic Measurement

There are three types of grouping of harmonics in IEC harmonic measurement. The
method to calculate the amplitude of the rms value of the harmonics varies depending
on the grouping method.

* No Grouping (OFF)
Only the components of the integer multiples of the fundamental wave are
considered harmonics. Therefore, interharmonic components are not included.

e Grouping Type 1
The harmonic subgroup is considered a component of the corresponding order.
Therefore, harmonics take on a larger value when harmonic subgroups are
included in the input signal as compared to when grouping is turned OFF.

e Grouping Type 2
The harmonic group is considered a component of the corresponding order.
Therefore, harmonics take on a larger value when harmonic groups are included in
the input signal as compared to when grouping is turned OFF.

IM 760301-51E
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9.1 IEC Harmonic Measurement Function

Example of Grouping Type 2

For example, the 3rd order (150-Hz) harmonic component of the 50-Hz input signal is
determined by averaging the sum of the squares of the following frequency
components.

» 1/2 of the 125-Hz component The other 1/2 is included in the 2nd order (100-
Hz) component.

* 130-Hz component

* 135-Hz component

* 140-Hz component

* 145-Hz component

* 150-Hz component

* 155-Hz component

* 160-Hz component

* 165-Hz component

* 170-Hz component

» 1/2 of the 175-Hz component

3rd order harmonic

The other 1/2 is included in the 4th order (200-
Hz) component.

Cm— - -
_ ==

The component of each order between the 2nd and 50th order is determined as
shown above. The computation of the 1st order (fundamental) component differs from
the method shown above.

1st Order (Fundamental) Component
When measuring and computing the 1st order (fundamental) component,
interharmonics are not included regardless of the grouping setting.

0 1 2
dc 50

-

In other words, components such as 40 Hz, 45 Hz, 55 Hz, and 60 Hz are not included
in the 1st order (fundamental) component. However, the interharmonic components
are included in the 1st order (fundamental) component according to the grouping
setting when computing the harmonic distortion.

IM 760301-51E



9.2

Various Settings Related to IEC Harmonic
Measurement

To set the IEC harmonic measurement, use the Harmonic Measurement Software or set
the WT3000 according to the procedures in the respective section below before
switching the WT3000 to remote mode using the Harmonic Measurement Software. The
underlined sections are settings specific to the IEC harmonic measurement.

* Selecting the IEC harmonic measurement mode Section 9.3
If you use the Harmonic Measurement Software, the WT3000 automatically switches
to IEC harmonic measurement mode.

¢ Changing the number of displayed items of numeric data and Section 7.3
scrolling the display

¢ Changing the displayed items of humeric data Section 7.4
¢ Selecting the measured source Section 9.4
¢ Selecting the PLL Source Section 7.5
¢ Setting the measured order Section 7.6

« The maximum order in IEC harmonic measurement mode is 50. Orders exceeding
50 cannot be measured even if you specify such orders.

+ If you use the Harmonic Measurement Software, the maximum order is
automatically set to 40.

* Selecting the distortion factor equation Section 7.7
¢ Selecting the voltage/current grouping Section 9.5
Note

Do not release the remote mode of the WT3000 and change the settings while operating the
WT3000 with the Harmonic Measurement Software. Doing so may impede harmonic
measurements conforming to the IEC standard. If you release the remote mode of the
WT3000, restart the Harmonic Measurement Software.

IM 760301-51E
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9.3

Mode

Procedure

ELEMENT

O®

VOLTAGE RANGE

610!

ALL

INPUT INFO.

MEASURING

CURRENT RANGE

BICIC

MEASURING

SENSOR RATIO

@
™

Explanation

DISPLAY

ITEM & ELEMENT

OREMOTE

Inuweric] | wave |

Lune | [same |

UPDATE
I RATE | | HOLD |

| LOCAL |

| | OTHERS )

SINGLE
CAL

—
I TEM I IFORM I

I USER I |ELEMENT|

I INTEG |

LOWER ITEM

LOWER FORM

USER SET O AL

¢ Enabling IEC Harmonic Measurement Mode

N —

Others.

Trend

Vector

Numeric
+ Wave

Numeric
+ Bar

MNumeric
+ Trend

DECEEE

Next
17

o

Press the Next1/3
soft key

-p

Press OTHERS to display the Others menu.
Press the IEC Harmonics soft key.

Others.

Wave
+ Bar

Wave
+ Trend

I

Bar
+ Trend

IEC
Harmonics

[

Next

w
X
P

SHIFT

Selecting the IEC Harmonic Measurement

To exit the menu during
operation, press ESC
located above the soft
keys.

In the procedural
explanation below, the
phrase “press the cursor
keys” may be used. This
phrase refers to the
procedures for selecting
items and entering values
and character strings. For
details on the procedures,
see section 3.14 in the
User’s Manual IM760301-
O1E.

If you use the Harmonic Measurement Software, the WT3000 automatically switches to
IEC harmonic measurement mode.

The WT3000 cannot switch to IEC harmonic measurement mode in the following

conditions.

« When the master/slave synchronization measurement is set to slave.
* When the integration is started or stopped.
*  When auto print is ON.
»  While storage or recall operation is in progress.
« While the storage medium is being accessed.

» While saving waveform sampling data to the storage medium.

9-6
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9.4

Procedure

Explanation

© ) ®

Cursor keys

©
GRVNG)

|SCALING| |LINEFILTER| | AVG I
Q

MOTOR FRE

FILTER

CURSOR O NULL

‘iHRM SETiD IMEASUREI ISYNCSOURCEI

| Fe | [mecesave] [ sToRE |

MENU STORE SET

[Pt | [ misc | [ HELP |

MENU

+Set:

Press HRM SET to display the IEC Harmonics menu.

DISPLAY

Selecting the Measured Source

ITEM & ELEMENT

OREMOTE

INUMERICI I WAVE I

Lue | [ s

UPDATE
I RATE I | HOLD |

I LOCAL I

CAL

I TEM I IFORM I

I USER I IELEMENTI

I INTEG |

LOWER ITEM LOWER FORM

USER SET O AL

To exit the menu during operation, press ESC located above

the soft keys.

In the procedural explanation below, the phrase “press the

cursor keys” may be used. This phrase refers to the
procedures for selecting items and entering values and

character strings. For details on the procedures, see section
3.14 in the User’s Manual IM760301-01E.

Press the Object soft key to display the element/wiring unit selection box.
Press the cursor keys to select any of the elements/wiring units starting with

Element1.

Press SET. The symbol for the selected element number or wiring unit and the
numeric data are displayed at the highlighted position.

[ object
Element 1

Element 2

PLL Source
Up Exec

PLL Source
Down Exec

Min Order
0 i
[& Max Order
100

@ Thd Formula

Element 3

Element 4

Ea

B

1/Total

[CU Grouping

OFF

{1 Grouping

OFF

¢ Selecting the Measured Source
You can select the measured source from the following elements/wiring units. The
selectable items vary depending on the installed elements.

Element1, Element2, Element3, Element4, XA, and XB

If there are no elements that are assigned to the selected wiring unit, there is no
numeric data. Thus, [------- ] (no data) is displayed in this case. For example, if
elements are assigned to XA and no elements are assigned to B, then the

measurement function for B shows [

] (no data).

IM 760301-51E
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9.5 Selecting the Voltage/Current Grouping

Procedure

m @ DISPLAY ITEM & ELEMENT J—
A [voveric] [ wave | | [uie | [same] || [VERATE| | How | || | roca |
Cursor keys

SR

CAL

@ [rem | [ romm | ||| user | [ecewent] || | wree | @)
i y

LOWER ITEM LOWER FORM USER SET O AL

ISCALINGI |LINEFILTER| l G l To exit the menu during operation, press ESC located above

WOTOR FREQ the soft keys.
OET== FILTER

LA SET SCSWREH | |n the procedural explanation below, the phrase “press the

R o cursor keys” may be used. This phrase refers to the
procedures for selecting items and entering values and
| Fe | [macesave] [ store | character strings. For details on the procedures, see section
WENU STORE SET 3.14 in the User’s Manual IM760301-01E.

IpRNT | [ msc | [ HELP |
MENU

1. Press HRM SET to display the IEC Harmonics menu.

* Selecting the Voltage Grouping
2. Press the U Grouping soft key to display the U Grouping menu.
3.  Press any of the soft keys from OFF, Type 1, and Type 2 to select the voltage

grouping.
_IEC Harmonics | 1EC Harmonics
R object M object
Element 1 Element 1

PLL Source
up Exec

PLL Source
up Exec

PLL Source
Down Exec

PLL Source
Down Exec

il
Lk

win oruFf Win UrdFr
0 f ...I', 0 f
B Max Order
100

U Grouping

]

{4 Thd Formula
OFF

1-Total

(U Grouping
OFF

OFF
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9.5 Selecting the Voltage/Current Grouping

Explanation

¢ Selecting the Current Grouping
2. Press the | Grouping soft key to display the | Grouping menu.
3.  Press any of the soft keys from OFF, Type 1, and Type 2 to select the current

grouping.

LEC Harmonics,
4 Obhject

Element 1

PLL Source
Up Exec

PLL Source
Down Exec

EH

Min Order
M|

& max order
100,
[ Thd Formula

1-Total

M U Grouping

OFF

M I Grouping

OFF

1EC Harmonics

M ohject

Element 1

PLL Source
Up Exec

PLL Source
Down Exec

Ehi

Min Order
0 f

1 Grouping

OFF

Type 1

Type 2

Selecting the Voltage/Current Grouping

The harmonics in IEC harmonic measurement are determined from the component of
each order and the interharmonics between the orders. You can select the computing
equation of the harmonic from the list below.

+ OFF

Only the components of the integer multiples of the fundamental wave are
considered harmonic component of each order. Interharmonic components are not

included.
e Typel

The harmonic subgroup is considered a harmonic component of the corresponding

order.
e Type2

The harmonic group is considered a harmonic component of the corresponding

order.

IM 760301-51E
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9.6 IEC Harmonic Measurement Specifications

Item Specifications
Measured source Select an input element or an X wiring unit
Format PLL synchronization method
Frequency range Fundamental frequency of the PLL source is in the range of 45 Hz to 66 Hz.
PLL source » Select the voltage or current of each input element (external current sensor range is greater than
or equal to 500 mV) or the external clock (fundamental frequency).
+ Input level

Greater than or equal to 50% of the measurement range rating when the crest factor is 3
Greater than or equal to 100% of the measurement range rating when the crest factor is 6
+ Be sure to turn the frequency filter ON.

Measurement Functions  See section 7.11.

FFT data length 9000

FFT processing word 32 bits

length

Window function Rectangular

Anti-aliasing Set using a line filter (5.5 kHz).
filter

Interharmonic measurement Select OFF, Type1, or Type2.

Sample rate (sampling frequency), window width, and upper limit of measured order

Fundamental Sample Rate Window Width against Upper Limit of the
Frequency of the (S/s) the FFT Data Length Measured Order
PLL Source (Frequency of the

(Hz) Fundamental Wave)

4510 55 fx 900 10 50

55 to 66 fx 750 12 50

9-10 IM 760301-51E



9.6 IEC Harmonic Measurement Specifications

Accuracy

When the line filter (5.5 kHz) is ON

Frequency

Voltage and Current
*(reading error + measurement
range error)

Power
*(reading error + measurement
range error)

45 Hz<f<66 Hz
66 Hz<f <440 Hz
440 Hz<f <1 kHz
1 kHz<f < 2.5 kHz

0.2% of reading + 0.04% of range
0.5% of reading + 0.05% of range
1% of reading + 0.05% of range

2.5% of reading + 0.05% of range

0.4% of reading + 0.05% of range
1.2% of reading + 0.1% of range
2% of reading + 0.1% of range
5% of reading + 0.15% of range

2.5 kHz<f < 3.3 kHz 8% of reading + 0.05% of range 16% of reading + 0.15% of range

However, all the items below apply.

»  When the crest factor is set to 3

*  When A (power factor) = 1

» Power figures that exceed 440 Hz are reference values.

» For external current sensor range, add 0.03 mV to the current accuracy and add (0.03 mV/
external current sensor range rating)x100% of range to the power accuracy.

+ For direct current input range, add (0.1 mA/direct current input range rating)x 100% of range
to the power accuracy.

+ For n'" order component input, add {n/(m+1)}/50% of (the n'" order reading) to the n+m™ order
and n-m™ order of the voltage and current, and add {n/(m+1)}/25% of (the n'" order reading)
to the n+m™ order and n-m'" order of the power (only when applying a single frequency).

» Accuracy when the crest factor is 6: The same as when the range is doubled for crest factor
3.

» The accuracy guaranteed range by frequency and voltage/current is the same as the
guaranteed range of normal measurement.

IM 760301-51E
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9.6 IEC Harmonic Measurement Specifications

Frequency Measurement

Item

Specifications

Measurement range

45Hz<f<1MHz

Measurement Function

Item

Specifications

Display update

Depends on the PLL source
(Approximately 200 ms when the frequency of the PLL source is 45 Hz to 66 Hz.)

Functional Limitations

Item Specifications

Display Waveform display, trend display, bar graph display, vector display, waveform computation display,
and FFT display are not allowed.

Auto range Not allowed

Averaging Moving average is not allowed. Only exponential averaging is available, and the attenuation

constant is fixed to the value as defined by the IEC standard.

Data update rate

Depends on the PLL source

Voltage/Current mode

Not selectable. The LED is OFF.

Peak measurement Not allowed
User-defined function Not allowed
MAX hold Not allowed
Efficiency computation Not allowed

Compensation Efficiency compensation is invalid.

Integration Not allowed

Store Not allowed

File save Waveform and waveform sampling data (Acquisition) are not allowed
NULL Not allowed

Synchronized measurement

Not allowed

Motor evaluation function

Not allowed

Print Auto print is not allowed.
Delta computation Not allowed
E-mail transmission Not allowed

Measurement Functions

For a description of the measurement functions of IEC harmonic measurement mode
and how they are determined, see section 7.11.

Measurement is not allowed for measurement functions related to the functions above
that have limitations. For a list of measurement functions that cannot be measured, see
appendices 10 and 11 in the User's Manual IM760301-01E.

9-12
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9.6 IEC Harmonic Measurement Specifications

Determination of Measurement Functions Related to the IEC Harmonic Measurement

Measurement Function

Method of Determination, Equation

When the frequency of the
measured item is 50 Hz

When the frequency of the
measured item is 60 Hz

Rms value of the harmonic
subgroup of the voltage

u()Ivl

1
\’ Z U(k+i)?
i=-1

Rms value of the harmonic
subgroup of the current
I0)[A]

1

Z I(k+i)?

Rms value of the harmonic
group of the voltage

u()Ivl

4
JJ—LU k2-5 : +.Z U(k+i)2+ J—LU k+5)”

i=-4 2

R

5
g - 22 ( 22
u k26 +Z U(k+i)2+ U(k+6

i=-5 2

Rms value of the harmonic
group of the current

10)IA]

i=-4

\/ —'(kf)z +Z4: I(k+i)® + _I(k-;5)2

J

5
I(k-6)? o ey I(k+6)2
2 5 2

IM 760301-51E
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Chapter 10 Waveform Computation (Option)

10.1 Waveform Computation Function

Waveforms obtained by adding/subtracting displayed waveforms or squared or averaged
waveforms can be displayed. For example, this allows the waveform of instantaneous
power to be displayed by multiplying the voltage waveform by the current waveform. In
addition, a cursor can be placed on the waveform to display various data at that point.

Waveform of voltage U1 =7
Waveform of current I1

Waveform of active
power P1 (= U1 xI1) ~

A

Mtk 3000 4
o000

e Equation
Two equations (Math1 and Math2) can be created by using operands U1 to 14,
TORQUE, and SPEED that correspond to the input signals of each input element and
motor input. In addition, operands P1 (which is equal to U1xI1) and Pm (which is equal
to TORQUEXSPEED) can be used. There can be up to 16 operands in an equation.
The following operators are available: +, —, *, /, ABS (absolute value), SQR (square),
SQRT (square root), LOG (natural logarithm), LOG10 (common logarithm), EXP
(exponent), NEG (negation), and AVG2 to AVG64 (exponential average).
The computed results are displayed as computed waveforms (Math1 and Math2).

e AVG
The rms voltage or current or the instantaneous value (sampled data) of the active
power can be exponentially averaged using a specified attenuation constant, and the
waveform can be displayed. Averaging is performed according to the following
equation.

(dn—Xn-1)
Xn = Xn-1+ ———

xn: n'" display data (The first display data x1 is d1.)

xn—1: n-1" display data that has been exponentially averaged
dn:  n'"sampled data

k: Attenuation constant (select from 2, 4, 8, 16, 32, and 64)

Example of How to Write the AVG Function
AVG64(P1): Displays the AVG waveform of the active power of element 1.

2 < d4
d1 d5
Signal to be computed

i P G Ve S
AVG waveform x2 x3 x5

x1 : x4 S
(=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

IM 760301-51E 10-1
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10.1 Waveform Computation Function

Equation Examples

¢ Instantaneous Power Waveform
To multiply the voltage waveform by the current waveform of input element 1 and
display the instantaneous power waveform, set the equation to P1.

¢ Voltage and Current Waveforms of a Three-Phase, Three-Wire System
To display the voltage between the phases R and S and the current of phase T of a
three-phase, three-wire system when there are only two input elements, set the
equations as follows:

Math1: U1-U2
Voltage between phases R and S = (voltage between phases Rand T) -
(voltage between phases S and T)

Math2: -(11+12)
Current of phase T = -(current of phase R + current of phase S)

e Current Waveform of the Neutral Line of a Three-Phase, Four-Wire System
To display the current waveform of the neutral line of a three-phase, four-wire
system when there are only three input elements, set the equation as follows:

Math1: -(11+12+13)
Current of the neutral line = -(current of phase R + current of phase S + current
of phase T)

¢ Instantaneous Waveform of Motor Output (Mechanical Power)
To multiply the motor’s torque signal by the speed signal and display the
instantaneous waveform of the motor output, set the equation to Pmi.

¢ Eliminating the Noise from the Computed Waveform
Use averaging (AVG) to eliminate high frequency components from the computed
waveform. The noise elimination effect is higher as the attenuation constant is
increased. However, the response delay also increases as compared to when
averaging is not used.

Limitations on the Function and Measurement Function

Waveform computation mode performs internal computation differently from other
measurement modes. Therefore, some functions such as trend and bar graph
displays on the screen, integration, and storage function cannot be used in this
measurement mode. In addition, some measurement functions such as harmonic
measurement and impedance cannot be carried out. For a list of functions with
limitations and measurement functions that cannot be measured, see appendix 10
and 11 in the User’s Manual IM760301-01E.

Rms Values of Voltage U and Current |

The rms values of the voltage U and current | that are measured in the waveform
computation mode are normal measured values. For details on the normal measured
value, see “Relationship between the Rms Values of Voltage U/Current | and
Measurement Modes” in section 7.1.
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10.2 Various Settings Related to Waveform
Computation

A portion of the settings related to waveform computation is common with the “waveform
display in normal measurement mode” and “FFT mode.” The settings described in
sections 10.3 to 10.5 are those specific to waveform computation. Set these items first.

¢ Selecting the waveform computation mode Section 10.3
¢ Setting the waveform equation Section 10.4
¢ Setting the scale, unit, and label of the computed waveform Section 10.5

The settings below are common with the waveform display of normal measurement
mode. See the respective sections below in the User's Manual IM760301-01E.

¢ Selecting the waveform to be displayed Section 6.2
¢ Setting the time axis Section 6.3
¢ Setting the trigger Section 6.4
* Zooming vertically and moving the vertical position Section 6.5
¢ Waveform display on divided windows Section 6.6
* Selecting the display interpolation and graticule Section 6.7
¢ Turning ON/OFF the scale value and waveform label Section 6.8
e Cursor measurement Section 6.9

If you change settings that are common with the “waveform display in normal
measurement mode” and “FFT mode” in waveform computation mode, the waveform
display settings in normal measurement mode and FFT mode are also changed. For
example, if you change the time axis to 20 ms/division in waveform computation mode,
the time axis of the waveform display in normal measurement mode is also changed to
20 ms/division.

IM 760301-51E 10-3
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10.3 Setting the Waveform Computation Mode

Procedure

ELEMENT

O®

VOLTAGE RANGE

®®

Ea#

INPUT INFO.

MEASURING

CURRENT RANGE

EXT SENSOR
SENSOR RATIO

@
&

@
™

MEASURING

Explanation

DISPLAY

ITEM & ELEMENT

OREMOTE

INUMERICI I WAVE I

e | s

UPDATE
[vroate] [ wow | | [ roca |

< OTHERS

&)

SINGLE
CAL

| TEM I IFORM I

I USER I |ELEMENT|

I INTEG |

LOWER ITEM

LOWER FORM

USER SET O AL

e Enabling Waveform Computation Mode

N —

Others,

Trend

vector

MNumeric
+ Wave

Numeric
+ Bar

Numeric
+ Trend

e ]

Next
17

Py

Press the Next1/3
soft key

Press OTHERS to display the Others menu.
Press the Math or Numeric+Math soft key.

Others,

Wave
+ Bar

Wave
+ Trend

Bar
+ Trend

IEC
Harmonics

REOE

Press the Next2/3
soft key

-p>

Next
20

->

P}

To exit the menu during
operation, press ESC
located above the soft
keys.

In the procedural
explanation below, the
phrase “press the cursor
keys” may be used. This
phrase refers to the
procedures for selecting
items and entering values
and character strings. For
details on the procedures,
see section 3.14 in the
User’s Manual IM760301-
O1E.

Math

Numeric
+ Math

0K

FET

MNumeric
+ FFT

Wave
+ FET

[

Next
3

Py

You can select the display format of the waveform computation data from the list below.
« Display the waveform computation data on the entire screen.

If you select Math, the waveform computation data is displayed on the entire screen.
+ Displaying waveform computation data by dividing the screen into halves (split
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10.4 Setting the Waveform Equation

Procedure

ELEMENT

VOLTAGE RANGE

O
®®

ALL

INPUT INFO.

MEASURING

CURRENT RANGE

@
™

MEASURING

@~Gem=(oc )~G@ew)| MODE]

To exit the menu during
operation, press ESC
located above the soft
keys.

EXT SENSOR
SENSOR RATIO

@
™

In the procedural
explanation below, the
phrase “press the cursor
keys” may be used. This
phrase refers to the

DISPLAY

ITEM & ELEMENT

procedures for selecting
items and entering values

oo and character strings. For

INUMERICI | WAVE |

[vre | s

UPDATE
| RATE | I HOLD I

| LOCAL | details on the procedures,

CAL

I FORM |

I USER | |ELEMENT|

I INTEG |

@ (I

LOWER FORM

USER SET O AL

see section 3.14 in the
User’s Manual IM760301-
O1E.

1. Press ITEM to display the Wave/Math Items menu.

If the waveform computation display is at the lower section of the screen on the split
display, press SHIFT+ITEM (LOWER ITEM).

2. Press the Math Setup soft key to display the Math Setup dialog box.

Display

ave/Math Item:
i

WavesMath

i«
V Zoom &

Math Setup

Math Setup,

Wath1
Expression

Scale
Center
Scalesdiv

wath?
Expression

Scale
Center
Scalesdiv

Constant
K1
K3

K3
K7

[ uT=11

[—puto___]
0. DDODE+0D, unit
2.5000E+01 Label

[T
[ Math1_]

[ ABs(U1)

[ puto___|
0.0000E+00 Unit
2. 5000E+01 Label

[ 1.0000E:00_] k2
[ 3.0000e:00_] k4
[ 5.0000e:00_] k6
[ 7.0000E-00_] k8

v
[ Math2_]

[ 2.0000€+00__]
[ 4.0000E+00__]
[ 6-0000E+00__]
[ 8-0000E+00_]

IM 760301-51E
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10.4 Setting the Waveform Equation

e Setting the Computing Equation
3.  Press the cursor keys to select Expression of Math1 or Math2.
4.  Press SET to display the keyboard.
5.  Use the keyboard to set the equation.
For keyboard operations, see section 3.14 in the User’s Manual IM760301-01E.

Display example when Expression of Math1 is selected

Math Setup,

Math1

Expression | UT=11 ]
Scale Auto ]
Ce| Pl
Sc|
U= |
Ma| 4| CAPS
Ex| = INSERT 1

[T

A B 611 [ Fd £ 61 ) Y e

Sef

K3 3.0000E+0D, K4 4.0000E+00,
K5 5.0000E+0D, K6 6. 0000E+00,
K7 7.0000E+0D, K8 8.0000E+00,

DENEEE

m
z
=1

¢ Setting the Constant
3.  Press the cursor keys to select any of the K1 to K8 constants.
4.  Press SET to display the constant setup box.
5.  Press the cursor keys to set the constant.

Display example when K1 is selected

Math Setup,
Math1
Expression [ UT=11 |
Scale —puto___1
Center 0.0000E+00, Unit w1
scalesdiv Z S000E+01 Lahel
Math2
Expression | ABS(U1Y, |

Scale

—puto_1
Center 0_0000E+00 Unit T
Scale/div 5000E+01 Label

constant B
K1 .0000E+00 I K2 2.0000E+00,
K3 K4 4.0000E+00,

K3 5. 0000E+00, K6 6.0000E+00.
K7 7.0000E+00. K8 8. 0000E+00.

10-6 IM 760301-51E



10.4 Setting the Waveform Equation

Explanation

You can create two equations (Math1 and Math2).
¢ Setting the Equation

e Operand

The following operands can be combined to create an equation. There can be up to

16 operands in an equation.

Operand

Description

Ul to U4

Voltage waveform of each input element

I1tol4

Current waveform of each input element

P1to P4

Voltage waveform x current waveform of each input element (instantaneous

power waveform)

TORQUE

Torque signal waveform of the motor input

SPEED

Speed signal waveform of the motor input

Pmi

TORQUE x SPEED (instantaneous waveform of motor output)

K1 to K8

Constant

e Operator

The following operators can be combined to create an equation.

Operator  Setting Example Description

+, - %,/ Ui+ Four arithmetic operation of the specified waveform.

ABS ABS(U1) Absolute value of the specified waveform

SQR SQR(U1) Square of the specified waveform

SQRT SQRT(U1) Square root of the specified waveform

LOG LOG(U1) Natural logarithm of the specified waveform

LOG10 LOG10(U1) Common logarithm of the specified waveform

EXP EXP(U1) Exponent of the specified waveform

NEG NEG(U1) Negation of the specified waveform

AVG2 AVG2(U1=I1) Average of the specified waveform with an average
constant of 2

AVG4 AVG4(U1xI1) Average of the specified waveform with an average
constant of 4

AVG8 AVG8(U1xI1) Average of the specified waveform with an average
constant of 8

AVG16 AVG16(U1+I1) Average of the specified waveform with an average
constant of 16

AVG32 AVG32(U1+I1) Average of the specified waveform with an average
constant of 32

AVG64 AVGB4(U1+I1) Average of the specified waveform with an average

constant of 64

¢ Number and Type of Characters That Can Be Used in the Equation
* Number of Characters
50 characters or less
e Types of Characters
Characters that are displayed on the keyboard and spaces

e Setting the Constants
The values can be set in the range of -9.9999E+30 to 9.9999E+30.

IM 760301-51E
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10.4 Setting the Waveform Equation

Note

If the result of the waveform computation is in error, the error data is plotted at the top edge of

the screen. If this happens, the message “Math1 (Math2) Calc Error” is displayed on the

screen. The computed results of data that is not in error is displayed as a waveform. If you

save the waveform computation data to a file, the error data is recorded as ERROR. The

computation results in error in the following cases.

+ If an operand of a voltage or current signal of an element that is not installed is used in the
equation.”

« If the torque or speed signal type is set to pulse.

+ If a negative value is substituted in the SQRT parameter.

+ If a negative value or zero is substituted in the LOG or LOG10 parameter.

« If a division by zero occurs.

+ If any of the operands results in error.

*

All of the data result in error, and the computed waveform is displayed as a line at the
top edge of the screen.

An equation (Math1 or Math2) cannot be placed inside another equation (Math1 or Math2).

If the waveform is not displayed, the computed waveform may be turned OFF in the selection
of the displayed waveform. For the procedure to turn the waveform ON, see section 6.2 in the
User’s Manual IM760301-01E.

10-8
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10.5 Setting the Scale, Unit, and Label of the
Computed Waveform

Procedure

To exit the menu during

cLeuen VOLTAGE RANGE CURRENT RANGE operation, press ESC
O located above the soft
®® @ (A |keys.
In the procedural

A ® ® explanation below, the
MEASURING MEASURING phrase “press the cursor
()~Gem)~oc >~@em)—{ MODE | | AUTO | || (us)~Gen)~Coc)~G@e—{ MODE | [AUTO | | keys” may be used. This
PUT IO, phrase refers to the

€D

ry

VR &

DISPLAY

ITEM & ELEMENT

OREMOTE

Inuweric] | wave |

[ure | [same]

UPDATE
[VRatE] | How |

| LOCAL |

SINGLE

CAL

ITEM | FORM |

I USER | |ELEMENTI

| INTEG |

LOWER FORM

USER SET O AL

SHIFT

1. Press ITEM to display the Wave/Math ltems menu.
If the waveform computation display is at the lower section of the screen on the split
display, press SHIFT+ITEM (LOWER ITEM).

2. Press the Math Setup soft key to display the Math Setup dialog box.

ave/Math 1tem:
il

WaveMath
Display

0
v Zoom &
Position

[
Math Setup

procedures for selecting
items and entering values
and character strings. For
details on the procedures,
see section 3.14 in the
User’s Manual IM760301-
O1E.

Math Setup,

Math1
Expression

Scale
Center
Scale/div

Math2
Expression

Scale
Center
Scalesdiv

Constant
K1
K3

K5
K7

[ UT*11

[ _puto___|
0. D00DE=00,
2.5000E+01

unit
Label

[ ABS(U1)

[ _puto___|
0. D00DE=0D,
2.5000E+01

[ f.0000E-00_] K2
[ 3.0000e+00_] k4
[ 5.0000e:00_] k6
L 7.0000e:00_] k8

[ Z.0000E-00__]
[ 4.0000E+00__]
[ 6.0000€+00__]
L 8.0000E+00__]

IM 760301-51E
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10.5 Setting the Sale, Unit, and Label of the Computed Waveform

* Setting the Scaling of the Computed Waveform

Display example when Center of Math1 is selected

e Selecting Auto or Manual Scaling

o oA w

Press the cursor keys to select Scale of Math1 or Math2.
Press SET to display the scaling selection box.

Press the cursor keys to select Auto or Manual.

Press the SET key to confirm.

If you selected Auto, proceed to step 15 on the next page.
If you selected Manual, proceed to step 7.

Display example when Scale of Math1 is selected

Math Setup,

Math1

Expression |

UT=L1, ]

scale Fset

center unit [T

Scalesdiv Label [_Mathi__]

Math2 Manual

Expression mswD____——————— 1
scale Auto

Center [_ 0.0000E+00, unit v

scalesdiv [ 2.5000E+01 Label [(Mathz__]

Constant

K1 1. 0000E+00, K2 2. 0000E+00

K3 3.0000E+0D. K4 4.000DE+00.
K5 5.0000E+0D, K6 6. 0000E+00,

K7 7.0000E+0D, K8

8.0000E+00,

e Setting the Center Value of Manual Scaling

Press the cursor keys to select Center of Math1 or Math2.
Press SET to display the center value setup box.

Press the cursor keys to set the center value.

0. Press the SET key to confirm the center value.

o5 © ® N

¢ Setting the Scale/Division Setting (Vertical Zoom Factor) of Manual Scaling
11. Press the cursor keys to select Scale/div of Math1 or Math2.

12. Press SET to display the Scale/div setup box.

13. Press the cursor keys to set the scale/division value.
14. Press the SET to confirm the scale/division value.

Math Setup,

Display example when Scale/div of Math1 is selected

Math Setup,

Math1

Math1

Expression |

U1*11,

1 Expression |

scale B

Center 0.0000E+00
Scalesdiv

Math2

i

Unit

U=,

Scale
Center
Scales/div

Math2

E—puto_]
5 Unit
2.5000E+01 I Label

1
Label [ath1_1

ABS (1)

Expression | ABS(UT). | » Expression |
Scale [ auto___1 scale

Center 0.0000E+00, unit v

Scalesdiv 7. 5000E+01 Lahel

Constant Constant

K1 1. 0000E+00, K2 2. 0000E+00, K1

K3 3.0000E+00, K4 4.0000E+00, K3

K5 9.0000E+00, K6 6-0000E+00, KS

K7 7.0000E+00. K8 8- 0000E+00. K7

—auto___]
Center 0. 0000E+0D, Unit
Scalesdiv 2.5000E-01 Label

K2
K4
Kb
K8

10-10
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10.5 Setting the Sale, Unit, and Label of the Computed Waveform

e Setting the Unit of the Computed Waveform

15. Press the cursor keys to select Unit of Math1 or Math2.
16. Press SET to display the keyboard.

17. Use the keyboard to set the unit.

For keyboard operations, see section 3.14 in the User’s Manual IM760301-01E.

Display example when Unit of Math1 is selected

Math Setup.

Math1

Expression |

U1, 1

Scale

Scalesdiv

Math2

Scale
center

futs,

Center 7000 P
500

Expression m nieRT —

[ 0.000|
scale/div

Constant

K1 K2
K3 Kd
K5 K6
K7 K8

. |

CAPS

s T

|EDEHER

Setting the Label of the Computed Waveform

18. Press the cursor keys to select Label of Math1 or Math2.
19. Press SET to display the keyboard.

20. Use the keyboard to set the label.

For keyboard operations, see section 3.14 in the User’s Manual IM760301-01E.

Display example when Label of Math1 is selected

Scale
Center

Constant

Math Setup.

Math1
Expression | U1*I1, |
Scale Auto.
Center P
Scalesdiv 2.500]

Math1 |
Math2 caps
Expression = [HSERT |

HEEE D B
FG|

scalesdiv

K1 K2
K3 K4
K5 K6
K7 K8

=
u
@
&

[CIMEIFIGIH]I]J
Ll INJOTPTUTRIS [ TU [V WX
il HIE P I I 1

ENDEEE

2
E]

IM 760301-51E
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10.5 Setting the Sale, Unit, and Label of the Computed Waveform

Explanation

e Setting the Scale

You can set the center value and the vertical zoom rate of the frame (scale/division)

used to display the computed waveform. You can select the setup mode from below.

+ Auto
Enables auto scaling. The upper and lower limits on the screen display are
automatically determined from the maximum and minimum values of the computed
result.

* Manual
Enables manual scaling. You can arbitrarily set the center value and the vertical
zoom factor (scale/division).

Note

The display scale of the computed waveform may not be stable if you select auto scaling in

the cases described below. In such case, use manual scaling.

+ The amplitude of the input signal used in the waveform equation is not stable.

+ The amplitude of the computed waveform is near the threshold level used to switch the
scaling setting.

* Setting the Center Value and Vertical Zoom Factor (Scale/Division) for Manual
Scaling
The values can be set in the range of —9.9999E+30 to 9.9999E+30.

¢ Setting the Unit and Label
* Number of Characters
8 characters or less
» Types of Characters
Characters that are displayed on the keyboard and spaces

10-12 IM 760301-51E



10.6 Waveform Computation Function
Specifications

Computation Function

Item

Specifications

Computed source

Voltage, current, and active power of each input element; torque (analog input) and speed (analog
input) of motor input; and motor output

Equation

Two equations (MATH1 and MATH2)

Operator

+, —, *, /, ABS (absolute value), SQR (square), SQRT (square root), LOG (natural logarithm),
LOG10 (common logarithm), EXP (exponent), NEG (negation), AVG2, AVG4, AVG8, AVG16,
AVG32, AVG64 (exponential average).

Measurement Function

Item

Specifications

Sampling clock

Fixed to 200 kHz

Display update

Data update interval + computing time

Functional Limitations

Item

Specifications

Display

Trend display, bar graph display, vector display, and FFT display are not allowed.

Harmonic measurement

Not allowed

Equation for apparent
power and reactive power

Type3 not selectable.
If waveform computation mode is enabled while Type3 is set, Type1 is automatically selected.

Integration

Not allowed

Store

Not allowed

Synchronized measurement

Not allowed

Auto print

Integration synchronization is not allowed.

Measurement Functions

Measurement is not allowed for measurement functions related to the functions above
that have limitations. For a list of measurement functions that cannot be measured, see
appendices 10 and 11 in the User’'s Manual IM760301-01E.

IM 760301-51E
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Chapter 11 FFT (Option)

11.1 FFT Function

This function allows the power spectrum of the input signal to be displayed through FFT
(fast Fourier transform). This is useful when you wish to check the frequency distribution
of the input signal.

Waveform of current I1 4

Power spectrum
waveform of current 11—

0. 000 | 10 ks 2 50,0000
0, T s TEa 0. 0000
FTt

* FFT Source
You can select the source for taking the FFT from the following:

Voltage, current, active power, and reactive power of each input element.
Active power and reactive power of an X wiring unit.

Torque and speed signals of motor input (motor version).

FFT can be performed simultaneously on two sources.

¢ FFT Window
You can select the FFT window from the following three types.

Rectangular (Rect)

This window is effective on repetitive waveform of AC signals whose period is
equal to an integer multiple of the FFT measurement period. The FFT
measurement period is set to 1 s or 100 ms by setting the number of FFT points
(200 k or 20 k).

For example, the rectangular window is effective on 50-Hz or 60-Hz signal with
repetitive waveform, because the above conditions are met.

Hanning and FlatTop

These windows are effective on waveforms that do not meet the conditions for the
rectangular window. The Hanning and flattop windows allow continuity of the signal
by gradually attenuating the parts of the signal located near the ends of the time
window down to the 0 level.

For example, if the input frequency is 52.2 Hz, the integer multiple of the period is
not equal to the FFT measurement period. If the rectangular window is used in this
case, frequency components that do not actually exist are detected and appear as
side lobes.

Frequency components that do not actually exist are also detected using the
Hanning or flattop window, but the level of the non-existing frequency components
can be kept small as compared with the rectangular window. The figures on the
next page show a conceptual diagram of the result obtained by taking the FFT on a
52.2-Hz sine wave using each window.

With the Hanning window, the frequency resolution is high compared to the flattop
window. However, the flattop window has a higher level of accuracy.

When the FFT source is a continuous signal, select the proper window for the
application.

IM 760301-51E
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11.1 FFT Function

FFT Measurement Examples (Conceptual Diagrams)
 Input signal: 52.2-Hz sine wave

* Number of FFT points: 200 k (FFT measurement time: 1 s)
» Left end of the graph:  dc, right end: 100 Hz

Rectangular Hanning Flat top

Window Integral Power spectrum

Rectangular
window |<— T —>| A
A LAY

i Aal
If
— — —
m H I
7z \\
Sine wav L v
|<—T—>| L\>

—_— t
Flat top «— T —>
L |<_ T -—>| — |- \\ \ S| —> N N
Rectangular window : W(t)=u(t)—u(t-T) U(t) : Step function

Hanning window : W(t)=0.5-0.5cos(2n %)

Flat top window :W(t)={0.54-0.46 cos(2n 1)} sinf2n(1-2vT)}

2n(1-2T)

¢ Number of FFT Points and Frequency Resolution
The frequency range of the FFT is DC to 100 kHz. FFT is performed on 20000 points
or 200000 points of measured data, and the result is displayed using 10001 data
points or 100001 data points, respectively.
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11.1 FFT Function

FFT Function

The power spectrum can be derived from the equations below.

* Voltage, Current, and Power
The complex function of the voltage after taking the FFT is assumed to be U = Ur +
jUj, and that of the current is assumed to be | = Ir + jlj.

2 2
Power spectrum of voltage = U'—;U‘—

1:2+1
Power spectrum of current = '—2‘—

Power spectrum of active power = Urlr+Uijl;
Power spectrum of reactive power = Urlr—Ujl;

U, Ir: Real Part Uj, lj : Imaginaly Part

e Torque and Speed
The complex function of the torque signal after taking the FFT is assumed to be T
= Tr + jTj, and that of the speed signal is assumed to be S = Sr + |Sj.

Tr2+T'2
2

2 2
Power spectrum of speed = \’ S'—ZS‘-

Tr, Sr: Real Part Ti, Sj: Imaginaly Part

Power spectrum of torque =

Differences between the Harmonic Measurement and FFT on the WT3000

In harmonic measurement, the source signal is sampled at a sample rate that is in
sync with the PLL source, and component signals that are integer multiples of the
fundamental wave are measured. Therefore, harmonic measurement is suited to
measuring signals that include only the harmonics that are integer multiples of the
fundamental wave and can be used determine the impedance of each harmonic order
or the total of all harmonics.

In FFT, the source signal is sampled at a fixed sample rate, and Fast Fourier
transform is taken on the bandwidth up to a half of the sampling rate. Therefore, it is
suited to analyzing signals that include components (distorted waveform and noise)
that are not integer multiples of the fundamental wave.

Limitations on the Function and Measurement Function

FFT mode performs internal computation differently from other measurement modes.
Therefore, some functions such as trend and bar graph displays on the screen,
integration, and storage function cannot be used in this measurement mode. In
addition, some measurement functions such as harmonic measurement and
impedance cannot be carried out. For a list of functions with limitations and
measurement functions that cannot be measured, see appendix 10 and 11 in the
User’s Manual IM760301-01E.

Rms Values of Voltage U and Current |

The rms values of the voltage U and current | that are measured in the FFT mode are
normal measured values. For details on the normal measured value, see
“Relationship between the Rms Values of Voltage U/Current | and Measurement
Modes” in section 7.1.

IM 760301-51E
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11.2 Various Settings Related to FFT

A portion of the settings related to FFT is common with the “waveform display in normal
measurement mode” and “FFT mode.” The settings described in sections 11.3to 11.9
are those specific to the FFT. Set these items first.

e Setting the FFT mode Section 11.3

¢ Selecting the power spectrum to be displayed, selecting the  Section 11.4
FFT source, and setting the label

¢ Setting the number of computed points and time window Section 11.5

* Setting the display range of the X-axis (frequency) and the Section 11.6
scale type of the Y-axis (signal amplitude)

* Setting the display type of the power spectrum Section 11.7
¢ Displaying the power spectrum on the split screen. Section 11.8
e Cursor measurement Section 11.9

The settings below are common with the waveform display of normal measurement
mode. See the respective sections below in the User's Manual IM760301-01E.

¢ Setting the trigger Section 6.4
¢ Selecting the display interpolation and graticule Section 6.7
¢ Turning ON/OFF the Scale Value Display Section 6.8

If you change settings that are common with the “waveform display in normal
measurement mode” and “waveform computation mode” in FFT mode, the waveform
display settings in normal measurement mode and waveform computation mode are also
changed. For example, if the scale value display is turned OFF in FFT mode, the scale
value display in “waveform display in normal measurement mode” and “waveform
computation mode” are also turned OFF.

The anti-aliasing filter setting is the same as with the harmonic measurement in normal
measurement mode. See the following section.

¢ Setting the anti-aliasing filter Section 7.8

11-4
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11.3 Setting the FFT Mode

Procedure

goer VOLTAGE RANGE CURRENTRANGE BT
olo @ a
™ ™
MEASURING MEASURING

o> e (i

( > ) (| ovens )
..‘i -
I ITEM | IFORMI

LOWER FORM

DISPLAY

ITEM & ELEMENT

OREMOTE

INUMERICI I WAVE |

[vre | s

UPDATE
vroate] o | | [ roca |

SINGLE
CAL

I USER | IELEMENTI

I INTEG I

LOWER ITEM

USER SET O AL

e Enabling FFT Mode

N —

Others,

Trend

vector

MNumeric
+ Wave

Numeric
+ Bar

Numeric
+ Trend

e

Next
17

Py

Press the Next1/3
soft key

-p>

Press OTHERS to display the Others menu.
Press the FFT, Numeric+FFT, or Wave+FFT soft key.

Others,

Wave
+ Bar

Wave
+ Trend

Bar
+ Trend

IEC
Harmonics

REHE

Press the Next2/3
soft key

Next »
20

o

To exit the menu during
operation, press ESC
located above the soft
keys.

In the procedural
explanation below, the
phrase “press the cursor
keys” may be used. This
phrase refers to the
procedures for selecting
items and entering values
and character strings. For
details on the procedures,
see section 3.14 in the
User’s Manual IM760301-
O1E.

Others,

Math

K

Numeric
+ Math

MNumeric
+ FFT

Wave
+ FET

T

Mext
3

Py
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11.3 Setting the FT Mode

Explanation

A display example is shown below. The vertical axis is in logarithmic scale. The words
<log Scale> is displayed to the right of the upper limit of the power spectrum.

Frequency at the left end of
the screen of the displayed
power spectrum

Label of the displayed power
spectrum and the upper limit

Indicator that signify the presence
of data with negative values

Label of the displayed power

Frequency

¢ Number of data points
displayed in the range from
the left to the right end of the
screen

When “P-P” is displayed, the
power spectrum is displayed
using P-P compression

<log Scale>

at the right end

of the screen of the
displayed power spectrum

0.0 I R0
FFTL 1WA (loa Scales

0.0

|“|\||i\ “l I u |

spectrum and the lower limit

e

You can select the display format of the FFT data (power spectrum waveform) from the

list below.

¢ Displaying the Power Spectrum Waveform on the Entire Screen.
If you select FFT, the power spectrum waveform is displayed on the entire screen.
* Displaying the Power Spectrum Waveform by Dividing the Screen into Halves

(Split Screen)
¢ Numeric+FFT

The numeric data and power spectrum waveform are displayed separately in the

top and bottom windows.
e Wave+FFT

The waveform and power spectrum waveform are displayed separately in the top

and bottom windows.

For waveform display settings, see the User’s Manual IM760301-01E.

The measurement period of the waveform data and that of the FFT may not be

synchronized.

Note

The display update interval in FFT mode is the data update rate + computing time. The
computing time is approximately 10 s when the number of computed points (see section 11.4)
is 200 k. Therefore, it may take more than 10 s for the power spectrum to be displayed when

the FFT mode is enabled.

IM 760301-51E



11.4 Selecting the Power Spectrum to Be
Displayed, Selecting the FFT Source, and
Setting the Label

Procedure

To exit the menu during
eLewET VOLTAGE RANGE CURRENT RANGE operation, press ESC
©® located above the soft
®® @ (A |keys.

In the procedural
A ® ® explanation below, the
MEASURING MEASURING phrase “press the cursor
()~Gem)~oc >~@em)—{ MODE | | AUTO | || (us)~Gen)~Coc)~G@e—{ MODE | [AUTO | | keys” may be used. This
PUT IO, phrase refers to the
procedures for selecting

items and entering values

m @ DISPLAY ITEM & ELEMENT ormoe  and character strings. For
NUMERIC| | wAvE ure | | s UPDATE | | pop LocaL | details on the procedures,
I I I l I l l l I FATE l l l l l see section 3.14 in the

(«4) (») gfgrs Manual IM760301-

CAL

@ ( ITEM I)l FORM | I USER | |ELEMENTI | INTEG |
\ - ‘ %R”EM LOWER FORM USER SET O AL

1. Press ITEM to display the FFT ltems menu.
If the FFT display is at the lower section of the screen on the split display, press
SHIFT+ITEM (LOWER ITEM).

* Selecting the Power Spectrum to Be Displayed
2.  Pressthe FFT1 Display or FFT2 Display soft key to select ON or OFF.

[P Tloms 1Y
FFTT Display
OFF o
hi' ST iOhiont
FET@WD)
FET1 Label
FFTZ Display
OFF N
FETCID)
FETZ Label

IM 760301-51E
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11.4 Selecting the Power Spectrum to Be Displayed, Selecting the FFT Source, and Setting the Label

* Selecting the FFT Source
3.  Press the FFT1 Object or FFT2 Object soft key to display the FFT source
selection box.
4.  Press the cursor keys to select the FFT source.
5.  Press the SET key to confirm.

[_FFT Items_]
FFT1 Display

OFF prl

FET1 Ohject
FETW1T)
Set:

FFIT Lahel
FFT(I1) FFT(P1) FFT(Q1)
FFT2 Display I FETW2)  FFTU) FET(P2)  FFT(02)

OFF onl FFT(U3) FFT(I3) FFT(P3) FFT(Q3)

FFTZ Ohject FFT(U4) FFT(14) FFT(P4) FFT(Q4)

FET(IT)

[

FFT2 Lahel

e Setting the Label
6. Pressthe FFT1 Label or FFT2 Label soft key to display the keyboard.
7. Use the keyboard to set the label.
For keyboard operations, see section 3.14 in the User’s Manual IM760301-01E.

[_FFT Items_]
FFT1 Display

OFF ]

HFFT1 Ohject

FFT(U1)

caps

FFT1 Lahel

FET? Disnlav I

OFF ]

HFF1Z Ohject

LN Ll
il F 3 12 I B ] <1 P

FETICI1)

"
FFT2 Lahel

|

EEEDEE

Jul
2
E
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11.4 Selecting the Power Spectrum to Be Displayed, Selecting the FFT Source, and Setting the Label

Explanation

¢ Selecting the Power Spectrum to Be Displayed
You can turn ON/OFF power spectrum 1 (FFT1) and power spectrum 2 (FFT2).

¢ Selecting the FFT Source
Select the source on which to take the FFT from below. Two FFTs (FFT1 and FFT2)

can be set.

+ Voltage, current, active power, and reactive power of each input element.
+ Active power and reactive power of an X wiring unit.
» Torque and speed signals (analog input) of motor input (motor version).

Note
FFT cannot be performed if the type of torque signal or speed signal of the motor input is

pulse. The screen displays “Calc Error.”

e Setting the Label
* Number of Characters
8 characters or less
» Types of Characters
Characters that are displayed on the keyboard and spaces

IM 760301-51E
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11.5 Setting the Number of Computed Points and
Time Window

Procedure

ELEMENT

O®
®®

ALL

INPUT INFO.

SENSOR RATIO

@
™

VOLTAGE RANGE CURRENT RANGE
MEASURING MEASURING

DISPLAY

ITEM & ELEMENT

OREMOTE

Inuweric] | wave |

Lune | [same |

UPDATE
[Vroate] | wouw |

| LOCAL |

SINGLE

CAL

I USER I |ELEMENT|

I INTEG |

I ITEM I FORM
LOWER ITEM ER FORM:

1. Press FORM to display the FFT Form menu.

USER SET O AL

SHIFT

To exit the menu during
operation, press ESC
located above the soft
keys.

In the procedural
explanation below, the
phrase “press the cursor
keys” may be used. This
phrase refers to the
procedures for selecting
items and entering values
and character strings. For
details on the procedures,
see section 3.14 in the
User’s Manual IM760301-
O1E.

If the FFT display is at the lower section of the screen on the split display, press
SHIFT+FORM (LOWER FORM).

¢ Selecting the Number of Computed Points
2.  Press the FFT Points soft key to display the FFT Points menu.
3.  Press the 200k or 20k soft key to select the number of computed points.

FFT Fori
4 Format

M FFT Points

20k

Trigger

"
Display
settings

M FFT Window

Rect

% bisp start
0

@ pisp End
10000,

ertical Scale

Lin  [og

FFT Form

M Format

o1nts,

200k

Rect

Display
settings

[ FFT Window

[& Disp start
]

(& Disp End
10000

ertical Scale

Lin Log
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11.5 Setting the Number of Computed Points and Time Window

* Selecting the Time Window
3.  Press the FFT Window soft key to display the FFT Window menu.
4.  Press the Rect, Hanning, or FlatTop soft key to select the time window.

FFT Fori FFT Form
[ Format [ Format

single Single

[ FFT Points [ FFT Points

20k 20k

I
Trigger Trigger

u W
Display » Display
settings Sottings
—] L_FFT Window
[CFFT Window
Rect |
Rect
B Disn start |
u Hanning
(& Disp End
10000,
ertical Scale
FlatTop
Lin  Log

Explanation

¢ Setting the Number of Computed Points
You can select 200 k (200000 points) or 20 k (20000 points). The frequency resolution
varies depending on the number of computed points as follows:

Number of Computed Points Frequency Resolution Measurement Period for the FFT

200 k 1Hz 1s
20 k 10 Hz 100 ms
Note

If the number of computed points is set to 200 k, FFT takes approximately 10 s. The display
update interval is determined by the longer of the two values, the data update rate and (the
measurement period of the FFT + FFT computing time). Thus, it may take more than 10 s for
the display to be updated.

¢ Selecting the Time Window

Select from the four types listed below. For details on the time window, see section

11.1.

¢ Rect (Rectangular)
This window is effective on repetitive waveform of AC signals whose period is
equal to an integer multiple of the FFT measurement period. For example, the
rectangular window is effective on 50-Hz or 60-Hz signal with repetitive waveform.

¢ Hanning
This window is effective on waveforms that do not meet the conditions for the
rectangular window. The frequency resolution of the Hanning window is high
compared to the flattop window.

¢ FlatTop
This window is effective on waveforms that do not meet the conditions for the
rectangular window. The flattop window has a higher level of accuracy than the
Hanning window.
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11.6 Setting the Display Range of the X-Axis
(Frequency) and the Scale Type of the Y-Axis
(Signal Amplitude)

Procedure

ELEMENT

O®

VOLTAGE RANGE

610!

ALL

MEASURING

INPUT INFO.

BICIC

CURRENT RANGE

MEASURING

SENSOR RATIO

@
™

®

) ) ©

ursor keys
>

0

G

@

1

5

DISPLAY

ITEM & ELEMENT

OREMOTE

Inuweric] | wave |

Lune | [same

UPDATE
[Vroate] | wouw |

| LOCAL |

SINGLE

CAL

I USER I |ELEMENT|

I INTEG |

I ITEM I FORM
LOWER ITEM ER FORW:

1. Press FORM to display the FFT Form menu.

USER SET O AL

SHIFT

To exit the menu during
operation, press ESC
located above the soft
keys.

In the procedural
explanation below, the
phrase “press the cursor
keys” may be used. This
phrase refers to the
procedures for selecting
items and entering values
and character strings. For
details on the procedures,
see section 3.14 in the
User’s Manual IM760301-
O1E.

If the FFT display is at the lower section of the screen on the split display, press
SHIFT+FORM (LOWER FORM).

* Setting the Display Range of the X-Axis (Frequency)
2.  Press the Disp Start/Disp End soft key to select Disp Start, Disp end, or both
Disp Start and Disp End.
» If you select Disp Start, you can set the left end of the power spectrum display
(minimum value of the computed points).
» If you select Disp End, you can set the right end of the power spectrum display
(maximum value of the computed points).
» If you select both Disp Start and Disp End, you can set the computed points of the
power spectrum display without changing the offset between the computed points of
Disp Start and Disp End. The cursor is displayed at Disp Start.
3.  Press the cursor keys to set the computed point.

FFT Fori
M Format

single
[{ FFT Points

20k

1
Trigger

[
Display
settings

[ FFT Window

Rect
Disp Start
0

Disp End
10000,

prtical Scale

Lin  Log |
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11.6 Setting the Display Range of the X-Axis (Frequency) and the Scale Type of the Y-Axis (Signal Amplitude)

Explanation

* Selecting the Scale Type of the Y-Axis (Signal Amplitude)

4.

Press the Vertical Scale soft key to select Lin or Log.

FFT Fori

M  Format
Single
[ FFT Points

20k

1
Trigger

{
Display
Settings
MFFT Window
Rect
Disp Start
0
Nisn Fnd
TuUUL,
ertical scale

Lin  Log

¢ Selecting the Display Range of the X-Axis (Frequency)
You can set the left and right ends of the power spectrum display.

Disp Start (left end of the display)

Set the value in the range of 0 to 99990.

Disp End (right end of the display)

Set the value in the range of 10 to 100000.

The difference between Disp Start and Disp End must be greater than or equal to
10.

The relationship between the Disp Start and Disp End settings and the frequencies
at the left and right ends of the power spectrum display varies depending on the
number of computed points (section 11.5). For example, if the number of computed
points is set to 20 k and Disp Start is set to 5, the frequency at the left end of the
display is 50 Hz. If the number of computed points is set to 200 k and Disp Start is
set to 5, the frequency at the left end of the display is 5 Hz.

¢ Selecting the Scale Type of the Y-Axis (Signal Amplitude)
You can select LIN (linear) or LOG (logarithmic).

Note

If you select LIN, the maximum value of the Y-axis is determined automatically
from the measurement range. The minimum value is zero.

If you select LOG, the maximum value of the Y-axis is one digit above the
measurement range, and is a value that is an integer power of 10. The minimum
value is equal to 1/10000 of the maximum value.

+ If the number of computed points (section 11.5) is 20 k (20000 points), the power
spectrum data is 0 to 10000. In this case, if you set a value greater than 10000 as the

display range of the X-axis (frequency), the power spectrum is not displayed above 10000.

» If the scale type of the Y-axis (signal amplitude) is set to LOG, the data smaller than the
minimum value of the Y-axis is not displayed.

» If FFT is taken on an input signal that is close to a sine wave with little distortion, the
power spectrum may appear as though it is not displayed. This is because the signal
contains little harmonic components. In this case, the power spectrum is displayed only on
the Y-axis at the left end of the display. If this happens, change the settings as follows.

» Set the Disp End (right end of the screen) to a small value.
» Set the scale type of the Y-axis (signal amplitude) to LOG (logarithmic).

IM 760301-51E
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11.7 Selecting the Display Type of the Power
Spectrum

Procedure

To exit the menu during
eLeunT VOLTAGE RANGE CURRENT RANGE operation, press ESC
O® located above the soft
D® @@ (A |keys.

In the procedural

A @ @ explanation below, the
MEASURING MEASURING phrase “press the cursor
@=~Ge=Co)~@a-{ MoDe | [AuTo | || @~Gen~Ce)~@e-{ mobe] [AUTO] | keys” may be used. This
INPUT INFO. phrase refers to the

procedures for selecting

items and entering values
m @ DISPLAY ITEM & ELEMENT oot and character strings. For
A ioveric] | wave | || e | [sae] || [VERATE] | wow | || [rocau | details on the procedures,

eys

>

see section 3.14 in the

gfg.r’s Manual IM760301-

CAL

@ @ [Cmen (] For ||| [Tuser | [eeewewr] || [(wree | @
I LOWER ITEM ER FORM- USER SET O AL

1. Press FORM to display the FFT Form menu.
If the FFT display is at the lower section of the screen on the split display, press
SHIFT+FORM (LOWER FORM).

2.  Press the Display Settings soft key to display the Disp Settings menu.

3.  Press the Spectrum Type soft key to select Line or Bar.

[_FFT Form___| FFET Form
[ Format [ Format
Single Single
[ FFT Points [ FFT Points
20k 20k
[« [
Trigger Trigger
isp Settings,
N Interpolate
Display »
Settings
(AT Sratioule
Rect [ I
[ Disp Start Scale Value
]
(& Disp End OFF
10000, ml
ertical scale Spectrum Type
Lin  [og Bar
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11.7 Selecting the Display Type of the Power Spectrum

Explanation

Display Type of the Power Spectrum

Select either of the two types below.

+ Line: The FFT data is connected with lines. The display is a line graph.
« Bar: The FFT data is displayed on a bar graph.

Display of Data with Negative Values

Data whose value is negative is displayed as follows:

» Line
The data is not displayed. If there is data with negative values, an exclamation
point is displayed at the left of the screen To display the negative data, change the
display type of the power spectrum to Bar.

+ Bar
The absolute value of the negative data is displayed with a red bar graph. For
example, if the 0-Hz (DC) component is negative, it is displayed as shown below.
However, if the absolute value of the data is small with respect to the Y-axis scale,

it may not appear on the screen.

When the power spectrum display type is set to Line

T-0000E

T 000E ERUES
T 100.04  «los Sale

Indicator that signify the /\ /\ A
presence of data with
negative values

T ofo

When the power spectrum display type is set to Bar

T 0000

T 0000E ERUs
FrTL 100,04 «los Scale

values with a red
bar graph -

Displays data with negative | ‘ ‘ ‘ ‘ | l ' l | ‘ ‘ ‘ ‘

IM 760301-51E

11-15

(uondo) 144 H



11.8 Displaying the Power Spectrum on the Split
Screen

Procedure

SENSOR RATIO

@
™

e VOLTAGE RANGE CURRENT RANGE

®® @

™

MEASURING MEASURING

@~md~Ce~@e-{ MoDE | @~Gemd-Ce)~@e-{ MODE |

) ) ©

DISPLAY

ITEM & ELEMENT

OREMOTE

Inuweric] | wave |

Lune | [same |

UPDATE
[Vroate] | wouw |

| LOCAL |

To exit the menu during
operation, press ESC
located above the soft
keys.

In the procedural
explanation below, the
phrase “press the cursor
keys” may be used. This
phrase refers to the
procedures for selecting
items and entering values
and character strings. For
details on the procedures,
see section 3.14 in the

@® i
CAL
@ @ [Cmen (] For ||| [Tuser | [eeewewr] || [(wree | @
I ! LOWER ITEM ER FORM: USER SET O AL

1. Press FORM to display the FFT Form menu.
If the FFT display is at the lower section of the screen on the split display, press
SHIFT+FORM (LOWER FORM).

2. Press the Format soft key to display the FFT Format menu.

3.  Press one of the keys from Single or Dual to select the number of windows.

1 P Tormaty
M Format
Single
Single
RN ET T
Dual
20k
[«
Trigger Trigger
{ {
Display » Display
Settings Settings
[ FFT Window [ FFT Window
Rect Rect
[ Disp Start [& Disp Start
0 0
(& Disp End (& Disp End
10000, 10000
ertical Scale ertical Scale
Lin  Led Lin  fog

Explanation

The screen can be evenly divided and the waveforms can be assigned to the divided
windows. Select the number of divisions of the screen from the choices below.

« Single: 1 window

+ Dual: 2 equally divided windows

The number of displayed points in the vertical direction of one divided window varies
depending on the number of divisions as follows:

« Single: 432 points

» Dual: 216 points
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11.9 Cursor Measurement

Procedure

&E)ME% VOLTAGE RANGE

®O @
®
MEASURING

CURRENT RANGE

MEASURING

EXT SENSOR
SENSOR RATIO

@
™

@~Gem=(oc )~G@ew)| MODE]

DISPLAY

ITEM & ELEMENT

OREMOTE

INUMERICI I WAVE |

[vre | s

UPDATE
I RATE | I HOLD I

I LOCAL |

CAL

I USER | IELEMENTI

I ITEM I FORM
LOWER ITEM ER FOR]

USER SET O AL

I INTEG I

To exit the menu during
operation, press ESC
located above the soft
keys.

In the procedural
explanation below, the
phrase “press the cursor
keys” may be used. This
phrase refers to the
procedures for selecting
items and entering values
and character strings. For
details on the procedures,
see section 3.14 in the
User’s Manual IM760301-
O1E.

1.  Press SHIFT+MEASURE(CURSOR) to display the Cursor menu.
For split screen of Wave+FFT, proceed to step 2. For all other displays, proceed to

step 3.

2. Press the FFT Cursor Setting soft key to display the Cursor menu for the FFT

display.

Cursor,
Wave Cursor

on

[ waveC1 Trace

ut

[ WaveCZ Trace

11

[ Curser Path

Max
E Wave C1 +
10.0ms
[& Wave €2 X
40.Oms

[
FFT Cursor
setting

Cursor,
FFT Cursor

o
[CFFT CT Trace]
FFT1
[CFFT C2 Trace]

FFT2

E FFT C1 +

100

® FFT €2 X
900
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11.9 Cursor Measurement

e Turning ON/OFF Cursor Measurement
3.  Press the FFT Cursor soft key to select ON or OFF.
If ON is selected, the result of the cursor measurement is displayed.

_Lursor
FFT Cursor

o

FET1
[ FFT CZ Trace

FFT2

B FFr c1 T

100
& FFT €2 X
L 900

* Selecting the Source FFT for Cursor Measurement
e Selecting the Source FFT for Cursor +
4 Press the FFT C1 Trace soft key to display the source FFT selection box.
5.  Press the cursor keys to select FFT1 or FFT2.
6 Press the SET key to confirm the source FFT.

Selecting the Source FFT for Cursor x
Press the FFT C2 Trace soft key to display the source FFT selection box.
Press the cursor keys to select FFT1 or FFT2.
Press the SET key to confirm the source FFT.

o g~

* Moving the Cursors
7.  Press the FFT C1 +/FFT C2 x soft key to set the jog shuttle target to FFT C1 +,
FFT C2 x, or both FFT C1 + and FFT C2 x.
« If you select FFT C1 +, the position of cursor + can be moved.
» If you select FFT C2 x, the position of cursor x can be moved.
+ If you select both FFT C1 + and FFT C2 x, the two cursors can be moved without
changing the spacing between the two. The value of the digit being specified by
FFT C1 + changes.
8.  Press the cursor keys to set the move the cursors.

Cursor Cursor Cursor,
FFT Cursar FFT Cursor FFT Cursor

PFF ] 33 oN prel o

€ FFT c1 Trace [ FFT C1 Trace M FFT C1 Trace

+set:

FFT1 FET1 FFT1

FFT2 M FFT C2 Trace [+set € FFT C2Z Trace M FFT CZ Trace

FFTZ FFT1 FFT2 FFTZ

-> | = ->

KB FFT 1 + & FFT c1 + FFT C1 +
100 100 100

(@ FFT C2 X [& FFT €2 X FFT €2 X

900 900 900,
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11.9 Cursor Measurement

Explanation

ON/OFF

Cursors can be placed on the displayed power spectrum waveform to measure and
display the value at any point. It can be used to measure the data on the vertical axis
(Y-axis) and horizontal axis (X-axis) of various sections of the power spectrum
waveform.

+ ON: Performs cursor measurement.

+ OFF: Does not perform cursor measurement.

¢ Measured Source

The source FFT of the cursor measurement can be set to FFT1 or FFT2.

* Moving the Cursors

+ Cursors move on the selected power spectrum waveform.
» The cursors moves along the data points displayed on the screen one point at a
time.
» The cursor movement varies depending on the display range (section 11.6) of the
X-axis (frequency) as follows:
» Less than or equal to 1002 points
Specify the number of points from the left end of the screen to move the cursor
with the left and right ends of the screen assumed to be point 0 and the point
corresponding to the number of points of the display range, respectively.
» Greater than 1002 points (“1002(P-P)” is displayed at the center of the top
section of the screen)
Specify the number of points from the left end of the screen to move the cursor
with the left and right ends of the screen assumed to be point 0 and 1001,
respectively.

e Measurement ltem

* Y+: Vertical value of cursor + (Y-axis value)

* Yx: Vertical value of cursor x (Y-axis value)

» AY: The difference between the Y-axis values of cursor + and cursor x
» X+: Horizontal value of cursor + (X-axis value, frequency)

+ Xx: Horizontal value of cursor x (X-axis value, frequency)

« AX: The difference between the X-axis values of cursor + and cursor x

Note
» Ifimmeasurable data exists, *** is displayed in the measured value display area.
» AY is measured even if the unit is different. The result has no unit in this case.

IM 760301-51E

11-19

(uondo) 144 H



11.10 FFT Function Specifications

Computation Function

Item Specifications

Computed source Voltage, current, active power, and reactive power of each input element.
Active power and reactive power of an X wiring unit.
Torque and speed signals (analog input) of motor input (option).

Type PS (power spectrum)

Number of computations ~ Two computations (FFT1 and FFT2)

Maximum frequency of 100 kHz
analysis

Number of points 20,000 points or 200,000 points

Measurement period for 100 msoris
the computation

Frequency resolution 10 Hzor1 Hz
Window function Rectangular, Hanning, or Flattop
Anti-aliasing filter Set using a line filter (OFF, 500 Hz, 5.5 kHz, or 50 kHz).

Measurement Function

Item Specifications
Sampling clock Fixed to 200 kHz
Display update Data update rate or (measurement period of the FFT + FFT computing time), whichever is longer

*

The measurement period is 1 s when the number of FFT points is 200 k (when the frequency resolution is 1 Hz).
The measurement period is 100 ms when the number of FFT points is 20 k (when the frequency resolution is 10 Hz).

Functional Limitations

Item Specifications

Display Trend display, bar graph display, vector display, and waveform computation display are not allowed.
Harmonic measurement  Not allowed

Equation for apparent Type3 not selectable.

power and reactive power |f FFT mode is enabled while Type3 is set, Type1 is automatically selected.

Integration Not allowed

Store Not allowed

Synchronized measurement Not allowed

Auto print Integration synchronization is not allowed.

Measurement Functions
Measurement is not allowed for measurement functions related to the functions above
that have limitations. For a list of measurement functions that cannot be measured, see
appendices 10 and 11 in the User’s Manual IM760301-01E.

11-20 IM 760301-51E



Index

Index

Symbols Page
AMEBASUIE ..ottt e e e e e e e e aeeaaean 6-2
T/Fundamental ..........ooooeiiiiiiiee e 7-27
T/TORAL o 7-27
16 ltems .. 7-12
180dpi .. 5-14
360dpi .. ...5-14
L) (=1 001 PSSR 7-12
B HEMS et 7-12
A

Y o To o SRR

ALL Items

anti-aliasing filter ..., 7-28, 7-38
AUEO PN .o 2-12
B Page
Bl o 7-30
Bar C1 + .7-32
BarC2x ..... 7-32
Bar Cursor .. .. 7-32
DAr graph ..o 7-8
bar graph display range .........ccccooeeiiiiiiiiceees 7-31
bar graph, number of split windows

Bar HEM ..ot 7-30
C Page
COlOT OUEPUL ... 5-14
(7] 1.01001=T 0T SRS 2-8, 5-14
Computed Points ........cccceveee. ...11-10

...11-10
10-9, 10-10, 10-11, 10-12

computed points, number of ...
computed waveform, scale of ....

ConNect LOG LSt ...ccuereeiiirieriinecic e 5-21
Current GroupiNg .......cccoeeeerereereeeee e 9-9
CURSOR
CUISOr MeasUremMent .........cccceviiiiie i s 11-17
D Page
D/A OUEPUL ..o 3-1
D/A output connector, pin arrangement of ...........cccceeeeeene 3-1
D/A output ifems ......cccoovieiiiiiies

D/A Output Rated Time.

D/A output voltage ........

D/A ZOOM .ottt
default gateway .........ccccevveveeiinineeseee e 5-3, 5-6
delta computation ..........cccceeriiiiennnn.

delta computation, determination of ...........cccceeceenvnccenen. 6-5
delta conNECtion .........ccoceiiiiiiiiie
DHCP e

differential voltage

distortion factor, equation of ............cccoeiieiiiiiiii s 7-27
(3] \NF 5-3, 5-5, 5-6
DNS server address .......cccveeecveeeeiieeeeieee e eereee e 5-7
dOmMaiN NAME ...oeeieeeeceeeee e 5-4, 5-6, 5-7
AOMAIN SUFFIX c.uvvreieeeiiecieeee e 5-7
AUAITIST o 7-7, 7-13

E Page
e-mal, SENAING Of ...coviiiiiiie e 5-16
ENA OFAEE oot
ESCP e
EXT HOLD ..o

[ QI = 1L R
EXT RESET .... .
EXT SINGLE ...

EXT START oot

EXT STOP ..t

F Page
feeding the Paper ... 2-5
[ T 11-1
FFET datalength ... 7-38
FET MOE ..ottt 11-5, 11-6
FFT processing word length ..........ccooooviiiiiiiiniciie, 7-38
FFT source .
fixed range MOode .........ccocirieviniesecee e 3-10
FIAETOP e 11-11
FTP client function ..5-9
FTP Passive........... .5-25
FTP passive mode .... .5-24
FTP server funCtion ..........ccocvveeeeeieeeieieee e 5-19
G Page
GOUPING ..t 9-8
H

HaNNING ..o
harmonic current factor ...

harmonic distortion factor .
harmoniC group .......ccoeeoeiiiiieeee e
Harmonic Measurement Software ..........c.ccccceeeeeiieieennnnn. 9-1

harmonic subgroup ..........cccoceeeeene
harmonic voltage factor ...
R e

IEC harmonic measurement ...........
IEC Harmonic Measurement Mode .

IMPEAANCE ..o s
INTEG BUSY ..o
integrated D/A output, rated time of
Interharmonics ........cccccveveenieiieenens

IM 760301-01E

Index-1



Index

J Page

JUMPING e 7-13

L Page

line filter .........
list display
10gGING liSt ..o
Login Name .......ccoooiiiiiie e
LPR Name ....
LPR Server ...
LPR Time Out

M Page
MAC AdAreSS .....ccvvvieeeeeeeetieeeee e aanees 5-23
Mail Address .......cccueee...... ...5-17
mail address of destination .. ...5-17
Mail Server .........ccccvuvuee.... ...5-17
Mail SEHUD ... 5-16
Malil TESE v 5-18
MailBaseTime ............ 5-17

manual range mode ...
maximum harmonic order to be measured

MEASUIEd OFAEN .....uvveeeeeeeeeiireeee e et e e e e

MiIN OFAEI e
minimum harmonic order to be measured .

MISC ..
motor effiCienCy ..o

N Page
NEE PIINt <. 5-13
Net Print Setup . 5-12
Network ............ ...5-19
NEtWOrk CONNECHION .......oceuivieiieeieecceee e 5-1
NEtWOrK PriNter .....coviiiiiiie e 5-12
normal measurement Value ..........cccceeeceeeeieeeenieeeesieee e 7-2

9)

one-to-one connection ..

P Page

PAGE SCIOIl . 7-12
Paper FEEA ...t 2-5
paper, feeding of ..

pin arrangement
PLL source .......
Pm, scaling of ..
POIE .

poles, NUMDBETr Of ........oiiiiiii e 1-21
power spectrum ..........cccceeeueenne .11-1, 11-14
power spectrum, display type of ... .11-14
PHMArY .ooeiiiiieceee e

PRINT et
PHNEr NAME ...

printer roll paper
printer server ...
Pthd......ccoeceees
PUISE COUNL ...t

pulse iNPUE range .........ccooveiiiiiieiie s 1-12

PUISE N s 1-13
Pulse Range ...... 1-12, 1-13
Pulse Rated LOWET ........cociiiiiiiiiiieeeeeeeee e 1-14
Pulse Rated UPPEr .........coirieririiriniecseee e 1-14
PUISE ratiNg ..oeeeeiiiiiiieee e 1-14
R

Range Mode

Rated Max....... .
Rated Min ......oooiiieiie e
FEACLANCE ...e.eviviieete ettt
Rect..............

rectangular ...
remote control ....

FESISTANCE ...ttt
RESOIULION ..
revolution signal input connector .... .
revolution Signal type .........ccceveeiiiiiinice e
RGB video Signal .........cccooeiiiiiiiiee e

FOI PAPET ...

S Page
Scaling of the Computed Waveform ..........ccccoveeeenennens 10-10
SECONAANY ...ovvineiiireeee e

Sense Type .

signal assignment .........cccoociiiiiiiii e 3-1, 4-1
SINGIE TIST ..o 7-6, 7-13
slip

SMTP Time OUL ..ot 5-25
SPEEA ..t 1-2, 1-4
speed, sCaling Of ..o 1-17
Star CoNNECHION ........ociiiiiii e 6-1
Start Order

SUbNEt Mask .......ooviiiiiii

SYNC SPEEA SOUICE ....ceveiiiierieieeie et
synchronization source ...

SYNChronous SPeed ..........cccooeeveierienerieene e

T Page
TCOP/IP ettt 5-2
TCP/IP SEHUP vttt 5-2
telephone harmonic factor ..........c.cccoveeenenceiincseeee 7-44
telephone influence factor ... 7-44

test transmission

HIME WINAOW .o e
timeout value ...

Timeout Warning Display of the PLL LocK ...........ccccceenee 8-5
timeout warning of the PLL lock
TORQUE ..o .
TOMQUE ..
torque, SCaliNg Of ........cociiriiieseecee e
torque signal input connector . .
torque Signal type .......coveveiiiiece e
total effiCiENCY .....cceeiiriee
total harmonic diStortion ...........cooceeviiiieiiniieeceeee
10LAI VAIUE ...
transmission interval .... .
transmission, tiMe Of .........ccccvii i

Index-2

IM 760301-01E



Index

U

[0 o | SOOI
upper limit of the measured order ..
USEIr ACCOUNT ...ttt
USEI NAIME ..vveeeeeieeteeeeeete e ete e eete e ereereeereeseeese e

{11 o USSP

VECIOr dISPIAY ...veeiieieiiiie e 7-8
vector, zooming in on .
VGA s 4-1
video signal output connector, pin arrangement of ............. 4-1
voltage grouping .....ccccooeeveiieieneeeseee e 9-8

w

waveform computation ...........cccceviiiiinne e
waveform computation mode ..........ccccoovviiiiiiniicn,
Waveform EqQuation ........ccccceeeeiiiinninieeeece e
wide bandwidth harmonic measurement .............
wide bandwidth harmonic measurement mode ...
WINAOW fUNCHON ...oocieieiiie e

Z Page
Zer0 AiSPlaY ...cccveiiiiiiieie 7-14
ZEIO SUPPIESSION ...eieiiiiieiieeiee s ettt e e ennee e 7-14

IM 760301-01E

Index-3




	 Safety Precautions 
	 Conventions Used in This Manual 
	 Contents
	Chapter 1  Motor Evaluation Function (Motor Version)
	 1.1 Names and Functions of Parts of the Motor Evaluation Function 
	 1.2 Applying Signals of Rotating Speed and Torque 
	 1.3 Selecting the Type of the Revolution and Torque Signals 
	 1.4 Selecting the Analog Range 
	 1.5 Selecting the Line Filter and Synchronization Source 
	 1.6 Setting the Pulse Range, Pulse Count, and Pulse Rating 
	 1.7 Setting the Scaling Factor and Unit 
	 1.8 Setting the Motor and Frequency Measurement Source for Computing the Sync Speed and Slip 
	 1.9 Computing the Motor Efficiency and Total Efficiency 
	 1.10 Specifications of the Motor Evaluation Function 

	Chapter 2  Printing the Screen Image and Numeric Data List (Option)
	 2.1 Names and Functions of Parts of the Built-in Printer 
	 2.2 Loading the Roll Paper and Feeding the Paper 
	 2.3 Printing Screen Images on the Built-in Printer 
	 2.4 Printing Numeric Data Lists on the Built-in Printer 
	 2.5 Auto Print 

	Chapter 3  D/A Output and Remote Control (Option)
	 3.1 Part Names and Functions of D/A Output 
	 3.2 Setting the D/A Output 
	 3.3 Setting the D/A Zoom 
	 3.4 Remote Control 
	 3.5 D/A Output and Remote Control Specifications 

	Chapter 4  RGB Video Signal (VGA) Output (Option)
	 4.1 Names and Functions of the Parts of the RGB Video Signal (VGA) Output 
	 4.2 RGB Video Signal (VGA) Output Specifications 

	Chapter 5  Ethernet Communications (Option)
	 5.1 Connecting to the Network 
	 5.2 Setting TCP/IP 
	 5.3 Saving Setup, Waveform Display, Numeric , and Image Data to the FTP Server  (FTP Client Function) 
	 5.4 Printing Screen Images on a Network Printer 
	 5.5 Sending E-mail 
	 5.6 Accessing the WT3000 from a PC or Workstation (FTP Server Function) 
	 5.7 Checking the Ethernet Communication Function (Option) Availability and  MAC Address 
	 5.8 Setting the FTP Passive Mode and LPR/SMTP Timeout 
	 5.9 Ethernet Interface Specifications 

	Chapter 6  Delta Computation (Option)
	 6.1 Delta Computation Function 
	 6.2 Setting the Delta Computation 
	 6.3 Determination of Delta Computation 
	 6.4 Delta Computation Specifications 

	Chapter 7  Harmonic Measurement in Normal Measurement Mode (Option)
	 7.1 Harmonic Measurement Function 
	 7.2 Setting the Measurement Mode and Displaying Numeric Data 
	 7.3 Setting the Number of Displayed Items, Page Scrolling the Display 
	 7.4 Changing the Displayed Items of Numeric Data 
	 7.5 Selecting the PLL Source 
	 7.6 Setting the Measured Order 
	 7.7 Selecting the Distortion Factor Equation 
	 7.8 Setting the Anti-Aliasing Filter 
	 7.9 Displaying the Bar Graph and Making Cursor Measurements 
	 7.10 Displaying Vectors 
	 7.11 Harmonic Measurement Specifications 

	Chapter 8  Wide Bandwidth Harmonic Measurement (Option)
	 8.1 Wide Bandwidth Harmonic Measurement Function 
	 8.2 Various Settings Related to Wide Bandwidth Harmonic Measurement 
	 8.3 Selecting the Wide Bandwidth Harmonic Measurement Mode and Displaying Numeric Data 
	 8.4 Turning ON/OFF the Timeout Warning Display of the PLL Lock 
	 8.5 Wide Bandwidth Harmonic Measurement Specifications 

	Chapter 9  IEC Harmonic Measurement (Option)
	 9.1 IEC Harmonic Measurement Function 
	 9.2 Various Settings Related to IEC Harmonic Measurement 
	 9.3 Selecting the IEC Harmonic Measurement Mode 
	 9.4 Selecting the Measured Source 
	 9.5 Selecting the Voltage/Current Grouping 
	 9.6 IEC Harmonic Measurement Specifications 

	Chapter 10  Waveform Computation (Option)
	 10.1 Waveform Computation Function 
	 10.2 Various Settings Related to Waveform Computation 
	 10.3 Setting the Waveform Computation Mode 
	 10.4 Setting the Waveform Equation 
	 10.5 Setting the Scale, Unit, and Label of the Computed Waveform 
	 10.6 Waveform Computation Function Specifications 

	Chapter 11  FFT (Option)
	 11.1 FFT Function 
	 11.2 Various Settings Related to FFT 
	 11.3 Setting the FFT Mode 
	 11.4 Selecting the Power Spectrum to Be Displayed, Selecting the FFT Source, and Setting the Label 
	 11.5 Setting the Number of Computed Points and Time Window 
	 11.6 Setting the Display Range of the X-Axis (Frequency) and the Scale Type of the Y-Axis (Signal Amplitude) 
	 11.7 Selecting the Display Type of the Power Spectrum 
	 11.8 Displaying the Power Spectrum on the Split Screen 
	 11.9 Cursor Measurement 
	 11.10 FFT Function Specifications 

	Index

