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Introduction

Introduction

Symbols

e S

The 3196 Quick Start Manual accompanies this device.

Refer to this guide for precautions, information about connecting peripheral
devices, connection methods, and measurement methods.

The present Instruction Manual mainly deals with how to make screen set-
tings and how to set peripheral devices.

A clamp-on sensor (optional) is required to measure electrical currents with
this device.

For more details, refer to the Instruction Manual of the clamp-on sensor
that you are using.

For detailed information on the EN50160, see the Instruction Manual for
EN50160.

The Models 9624, 9624-10 and 9624-50 are afterwards referred to as the
“PQA-HIVIEW series”.

AC AUT’ON Indicates that incorrect operation presents a possibility of
=V M injury to the user or damage to the product.

NOTE Indicates advice about product performance and opera-
= tions.

Indicates references.

shooting remedies.

Indicates that the explanation of a technical term is at the

1

@ Indicates quick references for operations and trouble-

*
bottom of the page.

Indicates the explanation of a technical term.




Outlook of Operating Procedures

Outlook of Operating Procedures

Indicates the purpose Indicates the screen name  Indicates the name of an item displayed
of the settings. selected with the DF key.  on the screen.

| /

Connection metljod settings (CH

]
®
(OO

(O)

. _|__ 1P2W To measure single-phase two-wire power lines

Select from pull- 1P3W To measure single-phase three-wire power lines
é down menu 3P3W2M To measure single-phase three-wire power lines (using
@ the 2 power meter method)

(Use this when measuring three-phase power with 2-
—— spot current measurement only.)

3P3W3M To measure three-phase three-wire power lines (using

Cancel the 3 power meter method)

3P4W To measure three-phase four-wire power lines

A A

Indicates operation keys. Displays the item selected in the drop-down
list box accompanied by an explanation.
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1.1 Product Overview

The 3196 POWER QUALITY ANALYZER detects power line anomali-
ties and analyzes power line quality.

Electric power liberalization

Power electronics application devices

Large arc heaters, large rectifiers

Cooperative system with independent
power

Alternative energy (solar, wind pow-
er, gas turbine, etc.)

Need for power supply
quality analysis

~

3196

¢ Correctly analyze abnormal phenomena
Analysis can be performed by correlating measurement items with
particular standard characteristics to ascertain the causes of power

line anomalies.

FS Continuous long-term monitoring and recording
Power line anomalies often occur intermittently, so they must be cap-
tured when an anomaly occurs, along with its type and intensity.

¢ Remote control

The type and time of occurrence of anomalies can be instantly deter-
mined through a variety of interfaces (RS-232C, LAN, printer and

modem).
Modem Public circuit

# Modem
— / )

Ethernet

3196




‘ |
1.2 Features

1.2 Features

Safe design
Designed to comply with safety standard EN61010-1:2001.

Supports a variety of power lines

Measures single-phase 2-wire, single-phase 3-wire, three-phase 3-
wire and three-phase 4-wire systems.

An extra input channel is provided for uses such as measuring power
lines of a second system, for direct voltage measurement or for mea-
suring a neutral line.

Simultaneous measurement of multiple elements

of power supply quality
Multiple power supply quality parameters can be selected as desired
for simultaneous measurement.
1. High speed voltage quality parameter
Transient overvoltage (impulse)
2. RMS voltage quality parameters
Voltage swell (surge), voltage dip (sag), voltage interruption
3. Power quality parameters
Frequency, voltage, current, active power, apparent power, reactive
power, power factor (displacement power factor)
4. 3-Phase quality parameters
Voltage unbalance factor, current unbalance factor
5. Harmonic quality parameters
Harmonic voltage, current and power; inter-harmonic voltage and
current; harmonic voltage and current phase angle; total harmonic
voltage and current distortion factors (THD-F, THD-R); total inter-
harmonic voltage and current distortion factors (THD-F, THD-R)
6. Other parameters
K factor, flicker

High-speed impulse detection and waveform display
function

Four voltage channels are sampled at 2 MS/s, so high-speed detection
and waveform display can be performed at up to 0.5 ps and high volt-
age (2000 Vpk transient overvoltage (impulse)).
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AV10 Flicker, IEC flicker measurement

Select either IEC flicker (Pst, PIt) regulated by international standards,
or AV10 Flicker commonly used in Japan, and measure with power
quality parameters.

A-Y and Y-A conversion functions provided

A-Y conversion can be performed on three-phase 3-wire systems, and
Y-A conversion can be performed on three-phase 4-wire systems. In
either case, line-to-line voltage or phase-to-neutral voltage display is
available.

Up to one month continuous measurement

Data is saved to internal memory during the measurement period.
Use of a PC card enables continuous measurement for one month at
maximum.

Time plot graph display

Fluctuations in various power quality parameters are displayed in time
plot graphs.

Calculated maximum, average and minimum values for each interval
are displayed.

Event detection functions

1. Event detection using preset threshold settings
Events exceeding thresholds are detected by setting thresholds for
various power quality parameters.
Up to 100 events can be saved to internal memory.
Up to 1000 events can be saved on PC card.
Events that occur simultaneously are correlated and treated as a
single event.

2. Event Analysis
Confirm when and what kind of events have occurred from the
Event List.
Each event can be analyzed using waveforms, vectors, harmonic
bargraph and related parameter values.

3. External input and output of events
A signal can be output when an event occurs. Also, an externally
applied signal can be set to be recognized as an event.

Easy-to-see TFT color LCD

The display is a 6.4-inch (640 x 480 dot) high-contrast, wide-viewing-
angle TFT color liquid crystal display. The screen is easy to see in
both bright and dark environments, and is capable of showing many
power quality parameters at the same time.
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L 4

L 4

RS-232C and LAN interfaces provided
Connect a PC, printer or modem for remote control and data output.

PC Card interface provided

Measurement and event data can be preserved by saving to a PC
Card.

Setting conditions and measurement data can be stored and read
back using a PC Card.

Seven selectable display languages

Select the display language from Japanese, English, German, French,
Spanish, Italian, or Chenese (Simplified).

Nickel-Metal-Hydride battery pack supplied

The Ni-MH battery backs up internal data when power is off.

When fully charged, data is backed up for 30 minutes when power is
turned off.

Compact and light weight

The compact size and light weight allows installation even in limited
space, such as in a cubicle.

Carrying case options for portability

The optional cases allow measurements to be taken without removing
the instrument. Choose from a light-weight soft case or water-resis-
tant hard case.

A choice of optional clamp-on sensors

Select either the 9660 CLAMP ON SENSOR (100 A rms rating), the
9661 CLAMP ON SENSOR (500 A rms rating), the 9667 FLEXIBLE
CLAMP ON SENSOR (500/ 5000 A rms rating), or the 9669 CLAMP
ON SENSOR (1000 A rms rating), 9694 CLAMP ON SENSOR (5 A
rms rating).

The 9657-10 CLAMP ON LEAK SENSOR and 9675 CLAMP ON LEAK
SENSOR also can be used.

Control instrument settings and data acquisition by
Web browser

HTTP server functions are built in
Instrument settings and data acquisition can be controlled by common
Internet Web browsers like Internet Explorer or Netscape Navigator.
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Control instrument settings and data acquisition by
Web browser

HTTP server functions are built in
Instrument settings and data acquisition can be controlled by common
Internet Web browsers like Internet Explorer or Netscape Navigator.

PC application software (option) for analyzing a large
volume of data

By using the optional PQA-HIVIEW series, a large volume of long-term
measurement data recorded on a PC card can be analyzed.

Remotely downloaded application software provided
By using the Down96 download application supplied with the product,
data in the main unit can be downloaded from a distant location via
LAN or RS-232C (modem).

EN50160-compliant evaluations

Conforms to the European standard EN50160 (Voltage characteristics
of electricity supplied by public distribution systems) and suitable for
evaluation of the voltage quality of a power system.

Optional GPS BOX available for precisely timed mea-
surements

Using the XD112 GPS BOX, measurements can be precisely timed
using communications satellites.

Measurement is possible on 400 Hz power lines

Measure 400 Hz power such as that used for aircraft equipment and
shipping tests.

Because the usual shipping tests do not include 400 Hz measure-
ments, please advise when ordering if your application requires guar-
anteed accuracy at 400 Hz.

For detailed information on the EN50160, see the Instruction Manual
for EN50160.
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Key Explanations and Screen

Configuration

2.1 Key Explanations
Front Panel DF1 to DF4 keys SYSTEM/ VIEW/ TIMEPLOT/
EVENT key

Press these Display Function )
Select the screen type according to

Display DF keys to select the type of dis- .
6.4-inch, TFT color play. the intended usage
LCD display ["&ront Panel Enhanced [_"front Panel Enhanced

View"(page 10) View"(page 10)

i W e W s Y ﬂ

a HIOKE 3196 PowERr GUALTY ANALYZER

Ve N\
\ ' @i@ ' TIME PLOT
Vi

B

DATA HOLD key
A DATA RESET key
STTe START/STOP key

Cursor keys

<
-
Used to set the
e contents of items
U U U that are selected or
j modified.
F1to F4 keys ESC key .
Select or change display Ignqres selepted or changed items and returns the
or setting items. original setting.
POWER LED
This lamp lights when the power is on. HARD COPY key
_ Prints a screen image, or outputs
Powered by AC adapter: Lit green the screen image as a fileto a PC

Powered by battery pack: Lit red o
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Front Panel Enhanced View

SYSTEM key
Displays the [SYSTEM]screen (for select-
ing display of system settings).

VIEW key
Displays the [VIEW]screen (for se-

lecting an Analysis view) TIME PLOT key
Displays the [TIME PLOT]screen (for selecting
the time plot graph).

EVENT key
Displays the [EVENT]screen (for selecting events).

DATA HOLD key

Temporarily stops display of measured values.
Press again to cancel. While recording, display of the
measured value can be stopped for confirmation.

DATA RESET key
All measurement data is erased from internal memory.
Press this key to reset before restarting recording.

START/STOP key

Starts and stops recording.

To start recording, press the DATA RESET key
to reset the data, then press this key.

Cursor keys
These keys move the cursor on the screen.
Use to scroll the TIME PLOT screen.

DF1 to DF4 keys (Display function)

Select a screen to display from the selected screen type: SYSTEM, VIEW, TIME PLOT or EVENT.

The screen selections are as follows:

[SYSTEM]screen.......... Wiring diagram, Main settings, Event settings, Load/Save, etc.

[TIME PLOT]screen..... RMS fluctuations, Voltage fluctuations, Harmonic fluctuations,
Flicker display, etc.

[VIEW]screen................ Waveforms, Vectors, DMM, Harmonic display, etc.

[EVENT]screen............ List, Monitor, etc.
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2.2 Screen Names and Configurations

( Power ON ) ;
Each screen type (SYSTEM, VIEW, TIMEPLOT and EVENT) displays the

following information in response to the DF keys.

O 0 0 6

SYSTEM

VIEW

TIME PLOT

EVENT

WIRING WAVE RMS EVENT

* WIRING e VOLT/CURR e 1 ELEMENT e LIST

« VECTOR e VOLTAGE e 2 ELEMENT e MONITOR

e CURRENT

MAIN VECTOR VOLTAGE EN50160 *

« MEASURE ¢ INTERVAL e Overview

« RECORDING e EVENT

+ HARDWARE

EVENT DMM HARMONICS EN50160 *

« VOLTAGE « POWER « HARM e Harmonics

« POWER e VOLTAGE « INTERHARM e Signaling

¢« HARMONICS |+ CURRENT e Events

LOAD/SAVE HARMONICS FLICKER EN50160 *

+ MEMORY « GRAPH e GRAPH e Settingl

« PC-CARD e LIST e LIST e Setting2
e Setting3

Display
Selection

[SETTING]

Indicator

O

Internal Status T

=@
OO0

O-O-G&-®

[RECORDING]
7\
A\ 4

* Used when the EN50160 function is ON.

STOP

Other Displays

STAR

5

DATA
RESET,

[ANALYZING]
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2.2.1 Common Display Areas

The display elements common to all screens on the 3196 are as fol-

lows.
Top of Screen
Interface & Hold/Lock Screen Selection*1 Internal Status
Indicators*4 Indicates the screen type select-| | Indicator*2
Indicates interface usage and ed by the corresponding key. Indicates the current inter-
HOLD/LOCK status. nal operating status.

TEM YIEl

SYSTEM Settings Memory Usage
Indicators*5 Indicators*3 Number of repeated
Displays the contents specified | | Level meters indicate the usage| | recording operations*6
in MEASURE status of internal memory and The number of repeated re-
flash ATA card. cording operations currently
set will be indicated.

Bottom of Screen

Help Comment Display
Shows a brief description of the item at the cursor position on the SYSTEM screen.

FC-CARD

2e61/87/22
18:48:87

Power Supply Indicator Time Display
: Shows the current
Indicator Power supply status time
Powered by AC adapter

White/ Red | Battery pack is charging

Powered by AC adapter
White/ White | Installed Battery Pack

.

8l | Powered by battery pack
White

:

Powered by battery pack, but charge is low.

White
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*1:Screen Selection Display

YIEW  TIME FLOT EWENT

[VIEW]screen

[TIME PLOT]screen

[EVENT]screen

*2:Internal Operating Status Display

CORDING

ANALYZING

start/stop recording.

[SYSTEM]screen...........

One of [SETTING], [RECORDING](JWAITING] until preset
time to start measuring), or [ANALYZING] is displayed to
indicate the internal status of the instrument.

The internal status is changed by pressing START/STOP to

Display Internal status description Real-time Recording status
measurement
[SETTING] When turned on, there is no recorded data in the | Possible Preparation for re-
instrument cording
(not recording)
[WAITING] Waiting until a preset start time to begin mea- | Possible
suring
[RECORDING] | Recording has started and measurement data | Possible Recording in progress
is being saved to the instrument’s internal mem-
ory (and perhaps to a PC Card)
[ANALYZING] | Recording has finished and the instrument is Possible Recording finished
ready for analysis of the measurement data in
internal memory

Normal Measurement

[SETTING] [RECORDING] [ANALYZING]
STAR STAR
ED—E) @ —O
OOO® Measurement starts Measurement finished

DATA
RESET,

Measurement with Specified Time Settings

[ANALYZ-
[SETTING] [WAITING] [RECORDING] ING]
STAR
E=D—E)—o0 O—0
@@@@ Starts measurement at the Finishes measurement at
measurement start time. the measurement end

DATA
RESET

time.

¢

If the preset measurement start time has already passed, measure-

ment starts immediately.
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*3:Memory Usage Indicators

INTERNAL MEMORY: Internal memory
PC CARD MEMORY: ATA flash card

TIME PLOT related data capacity
Measurement stops when memory becomes full.
(Selectable Stop/Continuous) Total capacity: 5 MB

INTERNAL MEMORY

p to 100 EVENT data sets can be stored
After 100 events are stored, the earliest are overwritten.

Total capacity: 8 MB

*4:Status lcons

Interface usage status indicators

Indicates the printer is ready for use.

Indicates the modem is ready for use.

Indicates the LAN interface is ready for use.

HOLD/LOCK status indicators

Indicates the DATA HOLD key has been pressed to
activate the Data Hold function.

REY Indicates the KEY LOCK switch has set to lock the
L OC K
keys.
PC card status display

- Lights when the PC Card is being accessed.

*5: SYSTEM settings display

Frequency of Measured PT(VT)/CT Ratio
Line ing):
Voltane/Current Rande o [SC] (scaling):Appears whenthe PT
g g Red Indication: means the mea- or CT ratio has been set.

Red Indication: means out of range
In this case, increase the range set-
ting.

surement frequency is different  (Not displayed)]: when the PT and
from the line frequency CT ratios are both 1.

Measurement Line type CH4 Voltage measure- PLL Sync Frequency source
Set on the SYSTEM screen  ment function Indicates red when no input is applied at the
(AC/ DC/OFF) selected source.
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Number of repeated recording operations

When the repeated recording function is set, the number of repeated
recording operations currently set will be indicated.

Repeated recording operations can be conducted up to 99 days at
one-day measuring intervals, and up to 99 weeks at one-week mea-
suring intervals.

The measured data file of repeated recording is saved as a separate
binary file for each one-day or one-week period on the PC card.
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2.2.2 Screen Configurations

For a detailed description of each screen, see 2.2.3 "Screen Details", and for information
about how to make settings, see the references on the right.

SYSTEM Screen

WIRING [ 4.P "Checking the Connec-
tion"(page 45)
WIRING Displays connection diagrams. [—4D.1 "Confirming the Con-
You can confirm the connections of nection Diagram"(page 45)
the voltage cord and clamp sensors.
VECTOR Displays voltage and current vector | [_4.P.2 "Checking the Connec-
diagrams. o tion"(page 47)
You can check the oscillation and
phase.
MAIN [4.B "Making System Set-
tings"(page 49)
MEASURE Set the connection, voltage and cur- | [4.B.1 "Main Settings"(page
rent ranges, PT and CT ratios, and 49)
clamp sensors.
RECORDING | Make time settings, such as the | [6.P "Time Plot Settings"(page
measurement start and end times, 81)
and intervals.
HARDWARE | Make hardware settings, such as the | [4.B.3 "Hardware Set-
display language, beep, screen tings"(page 59)
color, clock, as well as make RS-
232C and LAN settings.
EVENT 7B "Event Settings"(page
121)
VOLTAGE Set the threshold for events, such as | [7.B.1 "Voltage/Power Event
transient, swell, dip, and interruption. Settings"(page 122)
POWER Set the threshold for events, such as | [_7.B.1 "Voltage/Power Event
voltage, current, distortion factor for Settings"(page 122)
power and unbalance factor.
HARMON- Set the threshold for harmonics | [7.B.2 "Harmonics Event Set-
ICS events. ting"(page 126)
LOAD/SAVE [_Chapter 9 "Loading and Sav-
ing Settings and Measured
Data"(page 141)
MEMORY You can read and save internal | [9l "Using the Internal Mem-
memory settings and measured data. ory"(page 142)
PC-CARD You can read and save PC card set- | [_9P "Using a PC Card"(page
tings and measured data. 143)
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VIEW Screen

WAVE [C5.P "Waveform Display"(page

67)

VOLT/CURR | Displays voltage and current wave-
forms.

You can display entire waveforms or
enlarged parts of waveforms.

VOLTAGE Displays 4 channels of voltage wave-
forms.

CURRENT Displays 4 channels of current wave-
forms.

diagrams. Displays the numerical
value for RMS and the unbalance
factor.

VECTOR Displays voltage and current vector | [“5B "Vector Display"(page 70)

DMM 5.k "DMM Display"(page 73)
e

POWER Displays voltage, current, active
power, reactive power, apparent
power, and power factor values.

VOLTAGE Displays voltage, voltage unbalance
factor, and total voltage distortion
values.

CURRENT Displays current, current waveform

peak value, current unbalance factor,
and the total current distortion val-

ues.
HARMONICS [ 5.6 "Harmonics Dis-
play”(page 74)
GRAPH Displays the voltage, current, and
active power bar graphs simulta-
neously.
LIST Displays the harmonics list selected
from voltage, current, or active
power.




18 I
2.2 Screen Names and Configurations

RMS

1 ELEMENT You can select one measurement
item and display RMS time series
graphs for each measurement inter-
val of 200 ms.

2 ELEMENT You can select two measurement
items and display RMS time series
graphs for each measurement inter-
val of 200 ms.

VOLTAGE

INTERVAL Displays a time series graph for the
voltage measured in one waveform
shifted over half a wave for each
measurement interval.

EVENT Displays a half cycle-shifted, 10-sec-
ond time series graph for a voltage
event in a single waveform.

HARMONICS

HARM You can select 6 orders and display
it in a harmonics time series graph.

INTERHARM You can select 6 orders and display
the inter-harmonics.

FLICKER

GRAPH Displays a time series graph for IEC
flicker or AV10 flicker.

LIST Displays a list of IEC flicker or AV10

flicker statistics.

TIME PLOT Screen

[6.B "Changes in RMS
Value"(page 89)

[ 6.k "Changes in Volt-
age"(page 93)

[6.b "Changes in Harmon-
ics"(page 100)

[ 6.b "Flicker"(page 104)
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EVENT

LIST Displays the contents of events in the
event list.

MONITOR Displays an LED on the monitor dis-
play when an event occurs.

EN50160

Overview Displays judgment results for all
measurement items, in accordance
with the EN50160.

EN50160

Harmonics Displays detailed judgment results
for harmonics, in accordance with
the EN50160.

Signaling Displays detailed judgment results
for signaling voltage, in accordance
with the EN50160.

Events Displays detailed judgment results
for events, in accordance with the
EN50160.

EN50160

Settingl Sets the wiring, voltage range, PT
ratio, nominal voltage, and thresh-
olds of transient, swell, dip, and inter-
ruption, in accordance with the
EN50160.

Setting?2 Sets the thresholds of frequency,
voltage fluctuation, flicker, unbalance
factor, THD, signaling voltage, in
accordance with the EN50160.

Setting3 Sets the thresholds of harmonic

waveform, in accordance with the
EN50160.

EVENT Screen

7.k "Event List Dis-
play"(page 127)

"Event Monitor Dis-
play"(page 134)

[Sée the Instruction Man-
ual for the EN50160

[_Sée the Instruction Man-
ual for the EN50160

[_Sée the Instruction
Manual for the
EN50160




2.2 Screen Names and Configurations

2.2.3 Screen Details

WIRING SYSTEM Screen
I Press to switch the display screen.

4.2.1 "Confirming the Connection Diagram" (page 45)

Connection diagram corresponding to
the connection method

Displays (the connection methods for the
voltage cord and clamp and) the voltage
value, current value, and active power
value for each channel.

[ When the display value is
wrong(page 46)

Displays the vector diagrams of voltage
and current so that you can check the
vectors.

This allows you to determine the RMS
levels and phase differences between
channels.

[_Setting tolerance levels(page 47)
[ Tdlerance levels are wrong(page
48)

2801/87/22
> ] 18:48:58
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2.2 Screen Names and Configurations

MAIN SYSTEM Screen
I Press to switch the display screen.

4.3.1 "Main Settings"(page 49)

ATl You can make basic measurement set-
CH1,2,3 6 . .
apaw [150v] Seel| AC |15mv)| 5aa F tings for the following.

e Connection method

» Voltage and current ranges
e PT and CT ratios

» Clamp sensor

* Nominal voltage

* Measured frequency

¢ PLL source

e Calculation method

* Flicker

» EN50160
and so on

6.2 "Time Plot Settings"(page 81)

You can make recording settings for the
following.

* TIME PLOT (time series) data selec-
tion

« Measurement interval

¢ Auto-save to the PC card

* Real-time control

« Measurement start and end times

* Repeated recording

and so on

%] 98 5Dl 8 |k| 6 m
57| 9 |8 11 D) 25 [h] 59 lim]

4.3.3 "Hardware Settings" (page 59)

You can set the following hardware in-
formation.

« Display language
* Beep
» Screen color
e Clock settings
* RS-232C
< Automatic hard copy
* LAN
and so on

20085/09/02
11:81:=81
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2.2 Screen Names and Configurations

SYSTEM

EVENT SYSTEM Screen

Press to switch the display screen.

VOLTAGE 7.3.1 "Voltage/Power Event Settings" (page 122)

__VIEW TIVE PLOT RVENT Wl Select the event triggers and set the
thresholds.

You can set the following as events.
» Transient

* Swell

* Dip

 Interruption

* Frequency

Voltage waveform comparison

Select the event triggers and set the
thresholds.

You can set the following as events.
» Voltage and current RMS values
» Voltage and current waveform

peak values
. = ¢ Active power
s 6.75 * Reactive power
£ | - « Apparent power
U THD 5 ] » Power factor
R S . K factor
Lurb . » Voltage and current distortion factors

2801/87/22

R - \Voltage and current unbalance
factors

Select the event triggers and set the
thresholds.

You can set the following as events.

» Voltage, current, and power
harmonics

» Harmonics phase difference angle
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2.2 Screen Names and Configurations

LOAD/SAVE SYSTEM Screen
Press to switch the display screen.

MEMORY 9.1 "Using the Internal Memory" (page 142)

Displays the settings file list stored in
this device’s internal memory.

You can load and save settings using
this device’s internal memory.

9.2 "Using a PC Card" (page 143)

Displays the list of files stored on the
PC card.

You can load the measured data files
and settings files stored on the PC
card to the 3196, and then save them
to the PC card again.

2802/03/14
LOAD DELETE 16215:35
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2.2 Screen Names and Configurations

WAVE VIEW Screen

Press . to switch the display screen.

5.2 "Waveform Display" (page 67)

Displays voltage and current wave-
forms for channels, depending on how
they are connected.

Displays 10 waveforms at 50 Hz, 12
waveforms at 60 Hz, and 80 wave-
forms at 400 Hz.

f:50.001H=z

By scrolling when an event is selected,
you can display 14 waveforms at 50
Hz, 16 waveforms at 60 Hz, and 112
waveforms at 400 Hz.

5.2 "Waveform Display"(page 67)

Displays voltage waveforms for chan-
nels, depending on how they are con-
nected.

When three-phase 4-wire is selected,
you can display voltage waveforms for
4 channels to identify the degree of

phase rotation of each channel.

5.2 "Waveform Display" (page 67)

Displays current waveforms for chan-
nels, depending on how they are con-
nected.

When three-phase 4-wire is selected,
you can display current waveforms for
4 channels to identify the degree of
phase rotation of each channel.



VECTOR
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2.2 Screen Names and Configurations

I Press to switch the display screen.

VECTOR 5.3 "Vector Display” (page 70)

CH1.,2,3

= 2001/687/22
ORDER 14:09:38

VIEW Screen

Displays voltage and current vectors
for channels, depending on how they
are connected.

You can display each order (1st to 50th
order) for harmonic analysis as a vec-
tors and simultaneously display the
harmonic (RMS value or phase angle)
and unbalance factors as numerical
values.

For phase angle display, you can se-
lect £180° display or 360° lag display.
Up to 10th order harmonics can be dis-
played when measuring 400 Hz.

Example screen: Displays vectors for
4, 3P4W (three-phase four-wire) chan-
nels.
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DMM VIEW Screen

Press to switch the display screen.

5.4 "DMM Display" (page 73)

You can display the following items on
the DMM display.

« Voltage (U)

e Current (I)

» Active power (P)

* Reactive power (Q)

6.4898kW T dosakva * Apparent power (S)

E.4993kW 7 .4945kNVA i

2. 4993kM Z-4335kvA » Power factor (PF) or displacement
19. 486kW 23. 489kVA L power factor (DPF)

3.7503kvar . / Displays numerical values for chan-
3.7317kvar o L .

5.7460kvar . ; nels, depending on how they are con-
11.228kvar nected.

Example: Displays 4, 3P4W (three-
phase four-wire) channels on the DMM

display.

5.4 "DMM Display"” (page 73)

You can display the following items on
the DMM display.

* Voltage

 Total voltage distortion

* Voltage waveform peak

* Average voltage value

» Voltage unbalance factor

Displays numerical values for channels
on the DMM display, depending on
how they are connected.

Example: Displays 4, 3P4W (three-
phase four-wire) channels on the DMM
display.

5.4 "DMM Display"” (page 73)

You can display the following items on
the DMM display.

* Current

» Total current distortion

» Current waveform peak

* Average current value

» Current unbalance factor

Displays numerical values for channels
on the DMM display, depending on
how they are connected.

Example: Displays 4, 3P4W (three-
phase four-wire) channels on the DMM
display.

Ipk+1
Tpke2
Ipk+3
Tpked

Tave 49.971 A
Tunb 0.06

NEXX| P2

2001/01/22
> ] 14:09:46
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HARMONICS VIEW Screen
Press to switch the display screen.

5.5.1 "Harmonics Bar Graph"(page 74)

Displays a bar graph for the harmonics
and inter-harmonics.

Displays three bar graphs for the volt-
age, current, and active power simulta-
neously.

Up to 10th order harmonics can be dis-
played when measuring 400 Hz.

Displays a list of the harmonics and in-
ter-harmonics.

[ Fj
f:59.958H=z

THD o7 Displays the list and distortion of the
selected display items simultaneously.
Up to 10th order harmonics can be dis-

played when measuring 400 Hz.

COCOOCOO0DOCOOCO0
0O0C0—=0—=-0—=-0—=-000C00 O
NOON—~NOO0ON—~{DOoWo W N
OOCOOCOOOOOCOOCOO —
COCOOCOO0OOCOOCO—~
OOCNONONOWOWOMm—N| U

0.
0.
1.
0.
0.
0.
0.
.
0.
0.
C.
0.
0.
0.
0.
C.

ONO—~O—-OJOWOINOC
OO —~~JOMON—~m—h—~OC

2801/87/22
14:89:51
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RMS TIME PLOT Screen

Press . to switch the display screen.

6.3 "Changes in RMS Value"(page 89)

You can display the fluctuation graph
of a single RMS value selected from
the following.

Frequency

Voltage

Voltage waveform peak

Current

Current waveform peak

Active power

Apparent power

Reactive power

Power factor

K factor

Voltage unbalance factor

Current unbalance factor
Harmonic voltage distortion factor
Harmonic current distortion factor

2002/03/19
SCROLL EVENT JUMP " 16:41:88

RMS values are calculated ! in the
3196 at 200 ms intervals without gaps.
The maximum, average, and mini-
mum values are detected using the
multiple 200 ms interval RMS values
included in the set interval, and the
display changes.

2 ELEMENT 6.3 "Changes in RMS Value" (page 89)

You can display a fluctuation graph for
two RMS values selected from the fol-
lowing.

* Frequency

Voltage

Voltage waveform peak

Current

Current waveform peak

Active power

Apparent power

Reactive power

Power factor

K factor

Voltage unbalance factor

Current unbalance factor

Harmonic voltage distortion factor
Harmonic current distortion factor

"1 ELEMENT
2 ELEVENT

2802/83/19

EVENT JUMP 16=40: 16

*1 .
*1: Calculated without gaps.Continuous RMS value RMS values are calculated ~in the
calculations at 3196 at 200 ms intervals without any
200 ms intervals (50 Hz: 10 waveforms, 60 Hz: 12~ 9@Ps-

waveforms, 400 Hz: 80 waveforms). The maximum, average, and minimum
values are detected from the multiple

200 ms interval RMS values included in
the set interval, and the display chang-
es.
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VOLTAGE TIME PLOT Screen

Press to switch the display screen.

INTERVAL 6.4 "Changes in Voltage" (page 93)

B Displays a voltage fluctuation graph
M |;sed to calculate the swell, dip, and in-
terruption.

Voltage is calculated for one waveform

LEMENT I
Lo shifted over half a wave.

The maximum and minimum values
are detected from the multiple voltage
values included in the set interval, and
the display changes.

You can also display S(t) (when IEC
flicker is selected) or AU (when DV10
e (ICKET i selected), either of which indi-
SCROLL SEUSESTEIETE cates the voltage deviation with re-
spect to nominal voltage.

6.4.2 "Graphing Voltage Fluctuations for Events" (page 96)

Displays the voltage fluctuation graph
for a voltage swell, dip, or interruption
event.

The result of calculation for a single
half cycle-shifted waveform is dis-
played without alteration as a voltage
fluctuation graph.

Pre-trigger is fixed to 0.5 second and
recording length to 10 seconds.
Although only one fluctuation graph is
stored in internal memory, you can
read multiple fluctuation graphs by
using a PC card.




2.2 Screen Names and Configurations

TIME PLOT Screen

6.5 "Changes in Harmonics" (page 100)

You can display a fluctuation graph for
a single harmonic selected from the
following.

» Harmonic voltage (RMS value, con-

i ELEMET tent percentage, and phase angle)

e Harmonic current (RMS value, con-
tent percentage, and phase angle)

e Harmonic power (RMS value and
phase difference)

You can select 6 orders to be dis-

played simultaneously from orders 1 to
; : . : ‘ 50 for the basic wave.
1orpd 1305 13d6 1367 Lseas 1ned 130 Recorded data is not displayed unless
ey L IS ShOWN in P&Harm or ALL DATA in
SRR [SYSTEM]-DF2[RECORDING].
Up to 10th order harmonics can be dis-
played when measuring 400 Hz.

INTERHARM 6.5 "Changes in Harmonics"(page 100)

You can display a fluctuation graph for
a single inter-harmonic selected from

the following.
* Inter-harmonic voltage
"1 BLEMENT (RMS value and content percent-
7 ELEMENT age)

* Inter-harmonic current
(RMS value and content percent-
age)
This cannot be displayed when mea-
suring 400 Hz.
_ i e You can select 6 orders to be dis-
I L [ L L B played simultaneously from 0.5th to
49.5th order.

2882/03/19

Nt Recorded data is not displayed unless
it is shown in P&Harm or ALL DATA in

[SYSTEM]-DF2[RECORDING].
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Flicker analysis is not available when measuring 400 Hz.

FLICKER TIME PLOT Screen

GRAPH 6.6 "Flicker" (page 104)

Displays a graph for IEC flicker or AV10 flicker
IEC Flicker

B T R Y E e

Displays a fluctuation graph for IEC
flicker (Pst, PIt).

The graph is updated every 10-minute,

(a8 regardless of the interval that is set for
[SYSTEM] - DF2 [MAIN] - [RE-

CORDING].

This is only displayed if Pst, Plt is se-

lected for flicker in [SYSTEM] - DF2

[MAIN] - [MEASURE].

BM

037087783710
21:26  B3:26

CURSOR

Displays a fluctuation graph for AV10
flicker.

AUTO JIE

The graph is updated once a minute, re-

% L. gardless of the interval that is set for
[SYSTEM] - DF2 [MAIN] - [RE-

CORDING].

This is only displayed if A V10 is select-

ed for flicker in [SYSTEM)] - DF2

[MAIN] - [MEASURE].

0.8 H H ] i
3 378 83/81 83/01
28:17  22:17 88:17 06:17 88:17

i TC — 2882/83/19
CURSCR SCROLL 15:33: 27
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Flicker analysis is not available when measuring 400 Hz.

FLICKER TIME PLOT Screen

LIST 6.6 "Flicker" (page 104)

Displays a list for IEC flicker or AV10 flicker

IEC Flicker

Displays the IEC flicker (Pst, PIt) val-
uesin a list.

» Pst (short interval voltage flicker)

» PIt (long interval voltage flicker)

1 ELEMENT
& | The listis updated every 10-minute.
This is only displayed if PIt, Pst is se-
lected for flicker in [SYSTEM] - DF2
[MAIN] - [MEASURE].

0.
Q.
0.
0.
Q.
0.
0.
Q.
0.
0.

Displays the AV10 statistics below in a

list.

e The maximum value over one hour
for AV10 Flicker

%Ekgmgm * The fourth maximum value over one

hour for AV10 Flicker

» The average value over one hour for
AV10 Flicker

* Overall maximum value for AV10
Flicker

Fe IC JUSRIUCYI Y

> |~

The statistics are updated once an
hour.

e Sl
This is only displayed if A V10 is select-

ed for flicker in [SYSTEM] - DF2
[MAIN] - [MEASURE].
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EVENT EVENT Screen

7.4 "Event List Display"(page 127)

ootz [l BNTE : Displays events in a form list. You can
L : confirm the time and type of event that
occurred.

1;: By selecting an event with the cursor,
i: :E} o i you can make a detailed analysis of

9 15: CHL IN the event in the VIEW Screen.

S i cil o

g i: CHL You can select the time sequence and
B priority sequence for the list display
L method.

2801/11/89
15:43:29

You can monitor if any events occurred
and how many of each type of event.

Other
Ext
L1

U harm U THD I THD

_0 | —

EN50160 display is not available when measuring 400 Hz.

EN50160 EVENT Screen

Displays judgment results for all mea-
surement items, in accordance with the
EN50160.

nbalance

188.0%

CHL _1e8.8% 1  188.8% ENGH
CH7 188.8% ? 188.8% CH? 168.82 Ha:
CH3 1e8.8% C C

+1 -15. ic E g
CHL 1e8.8% 1 1088.8% CH1 1ee.8z

CH7 1e8.8% CH? 188.8% CHz 1e8_8z2

CH3 108.8% CH3 188.8% CH3 188.82

2003/02/03
» ] 05:48:15
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EN50160 display is not available when measuring 400 Hz.

EN50160 EVENT Screen

Harmonics

Displays detailed judgment results for
harmonics, in accordance with the
EN50160.

2803/82/83
B85:48:18

Displays detailed judgment results for
signaling voltage, in accordance with
the EN50160.

A1 116Hz
CHl 1@6.0%
CHZ ' 188.0%
CH3 188.8%

2803/82/83
B5:48:15

Lﬁh Displays detailed judgment results for
@ events, in accordance with the
EN50160.

20083/02/83
B85:d48:15
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EN50160 display is not available when measuring 400 Hz.

EN50160 EVENT Screen

Settingl

Sets the wiring, voltage range, PT ra-
tio, nominal voltage, and thresholds of
transient, swell, dip, and interruption, in
accordance with the EN50160.

Sets the thresholds of frequency, volt-
age fluctuation, flicker, unbalance fac-
tor, THD, signaling voltage, in
accordance with the EN50160.

ENGB16

e || Sets the thresholds of harmonic wave-

e form, in accordance with the EN50160.
[% of Un
OFF \hdl| OFF —
7
OFF_ |h48| OFF
OFF  |hd4| OFF
OFF k45| OFF

N

w

S EERER

2802/12/25
11:47:59
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Connections

For details about connection precautions, Refer to the Quick Start Manual.

1. Connecting to the 3196 POWER QUALITY ANALYZER

Before connecting to the
power line that you want to
measure, make sure that you
perform steps 1 to 7.

1 | Attach the Strap.
*If unnecessary, go to step 2.

2 Install the battery pack.

3 | Connect the AC adapter and power
cord.

4 Connect the Wiring Adapter (optional).
When not connecting the Wiring Adapter, go
to step D.

5 | connect the voltage cord.
(Use the input cord label.)

6 | Connect the clamp sensor.
(Use the input cord label.)

I Turn on the 3196.

Connect to the power line that you
want to measure. (to the next page)
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2. Connecting to the target power line.

WIRING 1 | Setthe connection method, nominal

voltage, and frequency.

Advanced
settings MEASURE "Checking the Connection"(page 45)

2 | while consulting the connection
diagram, connect the voltage cord
and clamp sensor to the power line
that you want to measure.

5.775kW | 5.771kW 5. 773kW 3 | Confirm the present connection sta-

tus.

(voltage, current, and active power on each
channel)

[4.211 "Confirming the Connection
Diagram"(page 45)

-> VECTOR 4 | Check the connection status and

set the tolerance levels.
(Check the oscillation and phase for the volt-
1 age and current in the vector.)

[4.212 "Checking the Connection"(page 47)

(Resull )— NG

OK Goto 2

[ Chapter 4 "Making System Settings ; ; ;
(SYSTEM Screen)"(page 43) 5 De[i)(endlng d_on ygur a:aplltc;gtlon,

[ Chapter 5 "Using Waveforms, Vec- Mmake recording and event settings.
tors, DMMs, and Bar Graphs (VIEW
Screen)"(page 65)

[ Chapter 6 "Using the Time Series )
Graph (TIME PLOT Screen)"(page Measurement/analysis
79)

[ Chapter 7 "Using Events (EVENT
Screen)"(page 115)
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3.1 Connection Diagram

A: Line, N: Neutral, G: Ground

Source side Load side
Red Y 4 e
wnlA
8 Black Gray | o
a[m 5
m
’ lack -
LG i

®® 0000 (d 0 0 d®G

U- U+ U-U+ U-U+ U- U+
U INPUT I INPUT

[=»] Face the arrow toward the Load | Ground line
measurement, etc.

Uul=100V
[1=15 A
u4=10vVv
[4=1.5 A
A: Line, N: Neutral, G: Grqund
Source side Load side
=1 Red ’ e
ol Gray
Black | Black
o] i o 0
P Yellow P
0 O
mps
- Black [
= G 1

©®O OO oG & 0 OO

U- U+ U-U+ U-U+ U- U+
U INPUT | INPUT]

Neutral line
[=»] Face the arrow toward the Load measurement, etc.

Ul=U2=100 V
11=12=15 A
u4=10Vv
14=1.5 A
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Three-phase 3-wire (3P3W2M)

A,B,C:Qnes
Source sgdg Load side
— e p—
N ’
w | Black | Black
OF - Iy
c|B @)
py) Yellow >
OF W)
mfC
CHI CH2 T —
200.14 ¥ 200.01 W
3: 855ch | “5: 85l ©O©000(d & 0 0]00
U- U+ U- U+ U- U+ U- U+
G B EP ChCEECHED D
U INPUT I INPUT
[==»] Face the arrow toward the Load
Ul=U2=200 V
11=12=50 A
C
] A, B, C: Lines
Source side Load side
e Red Black Y 4 —
w | Black Yellow
2B o
) Black Blue y >
OF W)
mfC

CH2 CHS3
200.02 M| 200.01 M
43.9756 A | 49.682 A OO O®O®O®d & & OJOO
5.771kW | 5.773kW U- U+ U-U+ U- U+ U- U+
G EE ) CICEEBED ED
U INPUT I INPUT

[==] Face the arrow toward the Load

Ul=U2=U3=200 V
11=12=13=50 A

C

Uf/ U3



Three-phase 4-wire (3P4W)
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3.1 Connection Diagram

A, B, C: Lines, N: Neutral, G: Ground

Source gdg Load side
p— e p—
'|A ® ’
Yellow
sh——1 .
c Blue )
2| - :
M| Black| Black | Black Gray
FW. - - 9
Black]
T h—
LG T L
U- U+ U- U+ U- U+ U- U+
U INPUT I INPUT
[] iaci thz arrow toward rﬁ‘]‘;‘;‘;ﬁ'“'a'r?%m ote.
the Loa
Ul=U2=U3=1155V
11=12=I13=50 A
U4=0Vv
14=0 A

A: Line, N: Neutral

Source side Load side
y . Gray
8 A Black 5
Used for sepa- SN — p
rate system Q ©

U- U+ U-U+ U-U+
U INPUT

OO0 OO OO O 0 OO

I INPUT

U- U+

[=»] Face the arrow toward the Load

A: Line, N: Neutral

Source side Load side
Gray
o
Qo Black 5
Used for sepa- S $
O IN 5
rate system Q

U- U+ U-U+ U-U+

@O OO0 OO0 0 0 OGO

@

U- U+

U INPUT I INPUT




42 |
3.1 Connection Diagram
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Making System Settings
(SYSTEM Screen)

. Confirm the connection diagram.
[_Cbnfirming the Connection Diagram (page 45)

2. Check the connection vectors.
[_Checking the Connection (page 47)

. Make system settings.
[ Mbking System Settings (page 49)

Make other settings in the SYSTEM screen.
[_EVent Settings Screen (page 63)
Using Events (EVENT Screen) (page 115)
[Ldad/Save Screen (page 64)
Loading and Saving Settings and Measured Data (page 141)

4.1 Using the SYSTEM Screen

Switching screen display

You can make settings for this device's system on the SYSTEM
screen.

SYSTEM screen selector

WIRING Display screen selector
[ 4.P "Checking the Connection" (page 45)
MAIN _ _

[4.B "Making System Settings" (page 49)

EVENT
[71.1 "Voltage/Power Event Settings" (page 122)
[ 7.2 "Harmonics Event Setting" (page 126)

LOAD/SAVE
[ 9P.4 "Saving and Loading Files" (page 147)

About the screen configuration

[2P.2 "Screen Configurations"(page 16)

[2P.3 "Screen Details"(page 20 to 23)

The SYSTEM screen is made up of a number of screens that corre-
spond to the DF1 to DF4 (DF: display function) keys.

If you press a DF key, the screen corresponding to that key appears.
Each time you press the same DF key, the display changes.
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4.1 Using the SYSTEM Screen

Screen operations depending on the internal operation status
Screen operations are limited according to the internal operation status.

®: Possible on all screens
*; Possible in some screens only

Internal operation status Display Settings
[SETTING] [ °
[RECORDING] ° *
[ANALYZING] o *

©

[SETTING] ——- [RECORD- -- [ANALYZ-

What is the relationship | 01010]0) J
between the operation status <=
and key operations? =

@ @) 5 [RECORDING]

R Return to the setting Start recording
The key does not  mode from analysis

start recording during A UTION!

[ANALYZING] operation!
Pressing erases all data stored in internal memory.

@ During[RECORDING] a

. . . operation: _> DATA [SETTING]

Changing settings while sTop —V
[RECORDING] or

[ANALYZING] is displayed? ~During [ANALYZING]

operation: reserJ==P> [SETTING]
In either case, data stored in internal memory is erased.
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4.2 Checking the Connection

4.2.1 Confirming the Connection Diagram

SYSTEM

Example: 3P4W (three-phase four-wire)

WIRING

WIRING

EVENT
YOLTAGE

115.61 ¥| 115.38 ¥

[_Sétting the connection method (page 45)
[_Sétting the nominal voltage (page 46)

[ Sétting the measured frequency (page
46)

WIRING

1P2W To measure single-phase two-wire power lines
Select from pull- 1P3W To measure single-phase three-wire power lines
down menu 3P3W2M  To measure single-phase three-wire power lines
(using the 2 power meter method)
(Use this when measuring three-phase power with 2-
: spot current measurement only.)
Confirm

3P3W3M To measure three-phase three-wire power lines
Cancel (using the 3 power meter method)

3P4W To measure three-phase four-wire power lines

® {00 f—3-0
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ENTER|

ENTER

®F«eoJ-3-0}

WIRING

(Nominal voltage)

Select from pull-
down menu

Confirm

Cancel

Setting the nominal voltage

100V, 101V, 110V, 120V, 200V, 202V, 208 V, 220 V, 230V,
240V, 277V, 346 V, 380V, 400V, 415V, 480 V, 600 V,
VARIABLE

Nominal voltage affects channels 1 to 3.

SYSTEM

ENTER|

ENTER

B[] <cof]-3-@]

WIRING

(Measured frequency)

Select from pull-
down menu

Confirm

Cancel

Setting the measured frequency

50 Hz, 60 Hz, 400 Hz

Inter-harmonics, flicker and EN50160 cannot be mea-
sured at 400 Hz.

Whe

n the display value

is wrong

1. When the voltage or current display value is lower than

expected

The voltage value is low:

Is the voltage clip connected to the power line being tested?

Is the voltage cord inserted in the voltage connector?

The current value is low:

Is the clamp-on sensor inserted in the device’s current connector?

. When the active power display value is negative

Is the voltage cord of the channel displaying the negative value con-
nected properly?

Is the arrow (printed on the clamp) on the clamp-on sensor for the
channel displaying the negative value pointing to the loaded side?

. When the voltage display value differs from the expected

value of three-phase connections
Are the phase-to-neutral voltage and line-to-line voltage (voltage cal-
culation methods) selections different?

[ "Voltage calculation method settings" (page 54)
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4.2.2 Checking the Connection

Example: 3P4W (three-phase four-wire)

SYSTEM YIEW  TIME PLOT EWENT

| INT M

WIRING

VECTOR

EVENT
YOLTAGE

nt. i g
2081/87/722
> 0] 18:48:58

You can check the voltage and current vectors of each connection
method.

When tolerance levels are set and the voltage or current falls outside
these levels, check and correct the connection.

NOTE When the input level is 50% or less of range, a marker is appended
to the perimeter of the current vector to make it recognizable.

Setting tolerance levels

VECTOR

APhase Tolerance level of each phase in the phase
U/l Angle (Phase range) range
+1to 30°
- Select from pull- .
q down menup AlLevel Tolerance level of each phase in the RMS
® (Oscillation ~ value range
® range) +1 to 30%
* Set the voltage relative to the nominal voltage,
Confirm and the current relative to the range.
U/l Angle Tolerance level of current phase differences in
Cancel (Ul phase differ- relation to voltage

ences) -60° to 60°
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© .

Tolerance levels are
wrong 2.

When the RMS voltage value is wrong
Is the voltage clip properly connected to the power line being tested?
Is the voltage cord inserted correctly in the voltage connector?

When the voltage phase angle is wrong

Is the voltage cord connected properly?

Are the colors on the voltage input terminal and the voltage cord the
same?

. When the RMS current value is wrong

Is the clamp-on sensor properly inserted in the device’s current connec-
tor?

. When the current phase angle is wrong

Is the arrow on the clamp sensor pointing towards the load?
Are the current input terminal and clamp sensor connected properly?
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4.3 Making System Settings

4.3.1 Main Settings

SYSTEM

6 WIRING
MAIN L £ ki VECTOR

MEASURE

= line t Lra will . ARD

2881/87/22
» ] 11:38:53

Connection method settings (CH 4) (page 50)
[ Clamp sensor settings (page 51)
[ Vbltage and current range settings (page 51)
[ PT and CT ratio settings (page 52)
[ Nbminal voltage settings (page 52)
[ Measured frequency settings (page 53)
[ PLL source settings (page 53)
[ Vbltage calculation method settings (page 54)
[ Hhrmonic calculation method settings (page 54)
[ THD calculation method settings (page 55)
[ Pbwer factor calculation method settings (page 55)
[_FElicker calculation settings (page 56)
[ Vbltage recording method settings (page 56)
[_IHC flicker filter settings (page 57)
[ AV10 flicker measurement channel settings (page
57)
[ EN50160 settings (page 58)

@ [ Cbnnection method settings (CH 1, 2, 3) (page 50)



50 I
4.3 Making System Settings

2
‘E’l =
m
=

®
G)@G)

ENTER

a .«@@-E

MEASURE

Select from pull-
down menu

Confirm

Cancel

Connection method settings (CH 1, 2, 3)

1P2W To measure single-phase two-wire power lines
1P3W To measure single-phase three-wire power lines

3P3W2M To measure single-phase three-wire power lines (using
the 2 power meter method)
(Use this when measuring three-phase power with 2-
spot current measurement only.)

3P3W3M To measure three-phase three-wire power lines (using
the 3 power meter method)

3P4W To measure three-phase four-wire power lines

SYSTEM

At

®
®®®

ENTER

NTER

® ﬂ«@@-.

MEASURE

Select from pull-
down menu

Confirm

Cancel

Connection method settings (CH 4)

OFF Set when you are not using channel 4.

AC Set when measuring the voltage of neutral lines or other
systems.

DC Set when measuring DC power lines.

When set to DC, the voltage of a DC power line can be mea-
sured.

Regardless of the setting, current can be measured only in AC
power lines.

Even when you set DC, the 0 order harmonic cannot be dis-
played.




I 51
4.3 Making System Settings

Clamp sensor settings

SYSTEM

At

MEASURE

1
oK
|

Select from pull-
é down menu

O]

v

Confirm
Cancel

Set the output rate (the output voltage to input current ratio) of the
clamp sensor you are using.

Settings of the optional clamp on sensor:
0.1ImV/A,ImV/A
9661 Use the 9661 CLAMP ON SENSOR
9660 Use the 9660, 9695-03 CLAMP ON SENSOR

10 mV/A 9694 Use the 9694, 9695-02 CLAMP ON SENSOR

100 mV/A Use the 9657-10, 9675 CLAMP ON LEAK SEN-
SOR

5000A 9667 Use the 9667 FLEXIBLE CLAMP ON SENSOR
(5000 A range)

500A 9667 Use the 9667 FLEXIBLE CLAMP ON SENSOR
(500 A range)

1000A 9669 Use the 9669 CLAMP ON SENSOR

Voltage and current range settings

SYSTEM

At

MEASURE

1
o
¢
Select from pull-
é down menu
O]

v

Confirm
Cancel

NOTE

=g

Channel

(Voltage range)

123ch 150V, 300V, 600 V
4 ch (AC) 60V, 150V, 300V, 600 V
4 ch (DC) 60V, 600 V
Clamp settings (Current range)
0.1mV/A 500A, 5000A
1mV/A 9661 50A, 500A

9660 50A, 100A
10mV/A 9694 5A, 50A
100mV/A 0.5A, 5A
5000A 9667 500A, 5000A
500A 9667 50A, 500A
1000A 9669 100A, 1000A

The range that can be selected depends on the clamp you
choose.

The ranges of channels 1 to 3 (CH 1, 2, 3) are the same. You cannot
set ranges separately for each channel.

Set the voltage range higher than the set nominal voltage. The accu-
racy of this device is guaranteed for values measured within 1% to
110% of the set range.

The 9694 is designed for 5 A. It can be used in the 50-A range, but the
accuracy specification only applies to the 5-A range.




52 I
4.3 Making System

Settings

PT and CT ratio settings

SYSTEM

af)

MEASURE

- _ =

PT Ratio

®
©

CT Ratio

Select from pull-
] down menu
®
O]
\4
Confirm
Cancel

NOTE

2000, 2500, 5000

CT Ratio VARIABLE, 1, 40, 60, 80, 120, 160, 200, 240, 300,
400, 600, 800, 1200

You can set the optional PT(VT) and CT ratios within the 0.01 to

9999.99 range.

When setting Optional:
@@ Moving between values
@‘: Moves up through @: Moves down through
the values the values
@ Setting value
@ @: Increases the value @: Lowers the value

When measuring on the secondary side of high-voltage and spe-
cial high-voltage power lines, you can use this to convert the volt-
age and current values of the primary side.

Nominal voltage settings

SYSTEM

O

MEASURE
O
oX©
] (Nominal voltage)
Select from pull-
é down menu
®©
v
Confirm
Cancel

NOTE

100V, 101V, 110V, 120 V, 200 V, 202 V, 208 V, 220 V, 230V,
240V, 277V, 346 'V, 380 V, 400 V, 415 V, 480 V, 600V,
VARIABLE

Nominal voltage is effective for channels 1 to 3.
You can set the optional nominal voltage within the 50 to 600
range.
When setting Optional:
@@ Moving between values
: Moves up through @: Moves down through
the values the values

@ Setting value
@ @: Increases the value @: Lowers the value

Nominal voltage settings use dip, swell, and interruption threshold
settings as references and reference voltage for A U.




I 53
4.3 Making System Settings

Measured frequency settings

SYSTEM

At

_®®®_

ENTER|

® [f <003

MEASURE

Select from pull-
down menu

Confirm

Cancel

NOTE

50 Hz, 60 Hz, 400 Hz

Inter-harmonics, flicker and EN50160 cannot be measured at 400
Hz.

Set the frequency used for internal processing.

Be sure to note that the calculation result, particularly for harmonics,
will be incorrect, if the setting deviates from the nominal frequency of
the measuring line.

If set to 50 Hz, 10 waveforms are used to calculate harmonics, if set to
60 Hz, 12 waveforms are used to calculate harmonics, and , if set to
400 Hz, 80 waveforms are used to calculate harmonics.

If the PLL unlocks due to power failure or another reason, sampling
synchronous at the set frequency is internally generated for calcula-
tion.

PLL source settings

SYSTEM

ENTER|

NTER

@ «@@-I-@S@-@-.

MEASURE

PLL Source

Select from pull-
down menu

Confirm

Cancel

U1, Uz, u3

The PLL source is the source used to measure frequencies.
The frequency measurement range is 42.500 Hz to 69.000 Hz.

When the 400 Hz measurement frequency is selected, the fre-
guency measurement range is 360 to 440 Hz.
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Voltage calculation method settings

|
MEASURE
|
o

® C .
1 PHASE-N (phase-to-neutra voltage)
dsg\ﬁr?tn‘;rgrm pull- | INE-LINE (line-to-line voltage)
® It is possible to switch to phase-to-neutral voltage or line-to-
® line voltage only when the connection method is 3P3W3M
v (three-phase three-wire three power meter method) or 3P4W
Confirm (three-phase four-wire).
* With 3P3W3M:
Cancel Normally, line-to-line voltage (LINE-LINE) is measured, but this

can be converted to phase-to-neutral voltage (PHASE-N) with
internal processing on the 3196. The line-to-line voltage is pro-
cessed so that the center of the triangle that created the three-
phase line-to-line voltage becomes the neutral point.
* With 3P4W:

Normally, phase-to-neutral voltage (PHASE-N) is measured, but
this can be converted to line-to-line voltage (LINE-LINE) with inter-
nal processing on the 3196.

Harmonic calculation method settings

MEASURE

|
XS

Ci) (Harmonic calcula-
tion)

Select from pull- LEVEL Displays the harmonic RMS voltage or the harmon-
down menu (RMS value) ic RMS current.
% of FND Displays the harmonic component of each order
(Proportions)  around the fundamental wave (the proportion of

®
v
Confirm harmonic voltage or harmonic current).

Cancel
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THD calculation method settings

MEASURE

OxCY_Tocac |

@ (THD calculation)

|

dsg\llsr?tn];rgrm pul- " THD_F The ratio of total harmonics to fundamental wave.

@ THD_R The ratio of total harmonics to total harmonics, funda-

@ mental wave included.

v | . |
Confirm The selected THD calculation method is valid for both harmonic volt-

age and harmonic current.
Cancel
What is THD?

THD (Total Harmonic Distortion) indicates the total harmonic distortion factor.

Power factor calculation method settings

SYSTEM

MEASURE

O _PFType |

dsg\llsﬁt nm;rgrr]ra pul-  pg Power factor

af)

_®®®_

DPF Displacement power factor

0o}

Confirm

Cancel

What is a power factor?

* The PF (power factor) is the active power to apparent power ratio. Since calculations include all the fre-
quency components, the greater the harmonic current becomes, the smaller the power factor
becomes.

» The DPF (displacement power factor) is the cosine of the phase difference between the fundamental
wave voltage and the fundamental wave current. It is only calculated using fundamental wave compo-
nents and does not include harmonic wave components.
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Flicker calculation settings

SYSTEM

MEASURE

enter)  Select from pull- OFF Fllcke.r meésurement is not used.
down menu Pst,PIt IEC flicker is measured.
AV10 A V10 flicker is measured.

At

®®-

_®®

_ AV10 flicker can only be measured on one of voltage channels
Confirm Ul, U2 or U3. The measurement source is the channel that is

selected for flicker measurement.
Cancel

® [{<0o{]

Voltage recording method settings

SYSTEM

MEASURE

(Ofl TimePlotU

enteR)  Select from pull- Urms Records the voltage rms value

down menu S(t)  Records the flicker value instantly.
(Pst, Plt is selected for Flicker)
AU Records the deviation with respect to the nominal RMS voltage.
(AV10 is selected for Flicker)

At

®®-

-Q

nter|  Confirm
The data recorded is reflected in the voltage fluctuation time plot.
Cancel

® '4@@-.
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IEC flicker filter settings

SYSTEM

af)

MEASURE
o
oX©
|
100 V lamp, 120 V lamp, 230 V lam
Select from pull- P P P
1
@ down menu Select a lamp system filter defined in IEC 61000-4-15.
@ This setting is available only when “Pst, PIt” is selected for
v Flicker.
Confirm
Cancel

AV10 flicker measurement channel settings

SYSTEM

af)

MEASURE
O
OX©
| ul, U2, U3
Select from pull-
1 .
@ down menu AV10 flicker can only be measured on one of channels U1, U2
® or U3.
v . o . . .
Confirm This setting is available only when AV10 is selected for Flicker.
Cancel
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SYSTEM

At

_G)@@_

ENTER

NTER

® ﬂ«@@-.

EN50160 settings

MEASURE

EN50160

Select from pull-
down menu

Confirm

Cancel

ON Perform evaluations conforming to the EN50160.
OFF Do not perform evaluations conforming to the EN50160.

The EN50160 (Voltage characteristics of electricity supplied by
public distribution systems) is a voltage-quality evaluation
method used in Europe. It supports evaluations of 230-V 50-
Hz power systems only.

For detailed information on the EN50160, see the Instruction
Manual for EN50160.
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4.3.2 Recording Settings

SYSTEM

WIRING

WIRING
MAIN WIRING

RECORDING Tine

[ Types of settings to record data 2 (page 83)
[Séttings when the memory is full (page 83)
[_Sétting intervals (page 84)

[Sétting Auto-save (page 85)

[_Setting real-time control (page 85)

[_Sétting measurement start/stop time (page 86)
[_Sétting the repeated recording (page 87)

» [_Seétting the number of repeated recording (page 88)

For details, see 6.2 "Time Plot Settings" (page 81).

4.3.3 Hardware Settings

SYSTEM

WIRING

MAIN WIRING

HARDWARE

EVENT
YOLTAGE

[ Vérsion information (page 60)
@ [ Dlisplay language settings (page 60)
[ BEEP settings (page 60)
> [_Streen color settings (page 61)
[ LED backlight auto-OFF settings (page 61)
[ Clock settings (page 62)
[Resetting the system (page 62)
[RB connection point, Timer, IP address, subnet
mask (Chapter 9, Chapter 10, Chapter 11)
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Version information

HARDWARE

Indicates the version of this device.

Display language settings

HARDWARE
d
e
(O)

English, Japanese, Deutsch, Francais, Italiano, Espanol,

Select from pull- - chinese (Simplified)
down menu

Confirm

Cancel

@ E«@@-ﬁ-

BEEP settings

SYSTEM

O

HARDWARE
d
e
%

ENTER))  Select from pull-
down menu

NTER] Confirm

Cancel

® '4@@-.
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Screen color settings

HARDWARE
]
OO i

(Screen color)

Select from pull- COLOR 1 Default

down menu COLOR 2 Dark blue

COLOR 3 Monochrome (characters are white)
COLOR 4 Light blue

MONO Monochrome (characters are black)

Cancel

|
1
®
®
v
Confirm

LCD backlight auto-OFF settings

1
HARDWARE
o
OXC e 2 |D 11 [l o Jum| 56 s]
| (LCD backlight) G
ENTER ON Ordinarily turns on the LCD backlight.
Select from pull- ) ) )
] down menu 1min,5min, 10 min, Automatically turns off the backlight after the
8 30 min, 1 hour set time.
v _ How do | turn the backlight on again?
Confirm If the backlight turns off automatically, press any key on the
Cancel device to turn the backlight on again.

You can turn the backlight on again even when in KEYLOCK
status.

This helps to reduce the device's power consumption when using
N OTE a battery pack without the AC adapter.
——
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Clock settings

©

_u:
0 =]
m

=

HARDWARE
é :
®®® 9 M| 2 JDI 11 [ 0 Jmli56 ]
I L =
1
® SN&??ne”SC value @® cChanges columns in the following order: year (Y),
9 9 month (M), day (D), hour (h), and minutes(m).
Confirm
Cancel
NOTE Make sure that you enter “00” in the seconds column. Press
the instant the seconds are 00.

Resetting the system

HARDWARE

System Reset

OF 1 min

When you think that the device is not operating properly, you can
reset the system. If you reset the system, display settings (except
language, LAN, and clock settings) return to their defaults.

= E*E-cha-@-@

=
m

l
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4.4 Event Settings Screen

4.4.1 Measurement Settings

VOLTAGE

[_Setting the event recording sequence (page 124)
[ EVent ON/OFF settings (page 124)

[_Seétting of event thresholds (page 125)
POWER [_Sétting of event thresholds (voltage waveform
comparison) (page 125)

[ Altomatic setting of event thresholds (page 123)
@ [ Tuirning off all event thresholds (page 123)

U THD
I THD
U urk
I unb

HARMONICS

&

WIRING

VECTOR

[ EYent ON/OFF settings and threshold settings
(page 126)

For details, see 7.3 "Event Settings" (page 121).
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4.5 Load/Save Screen

LOAD/SAVE _ 14705
(4725 f_LINE
11:47:5] E_LINE
11: C_LINE

MEMORY

0 0624 11:F : [ 9.1 "Using the Internal Memory"
(page 142)
_ CEEE | Clmesse
1L U I 'J :: = ] = :

. PC-CARD

&

@ [9P "Using a PC Card" (page 143)

LOAD

For details, see Chapter 9 "Loading and Saving Settings and Mea-
sured Data" (page 141).
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Using Waveforms, Vectors,
DMMs, and Bar Graphs

(VIEW Screen)

. Check measurement data on the waveform dis-
play.
[ Waveform Display (page 67)

. Check measurement data on the vector display.
[ Véctor Display (page 70)

3. Check measurement data on the DMM display.
[_DMM Display (page 73)

. Check measurement data with harmonics.
[ Hbrmonics Bar Graph (page 74)
[ Hbrmonics List Screen (page 76)

. Check event data on the VIEW display.

[Ahalyzing Event Occurrences (page 130)
[Ahalyzing Transient Waveforms (page 131)

5.1 Using the VIEW Screen

Switching screen You can confirm such items as waveform data and the measurement
display status on the VIEW screen.

The VIEW screen is
:. of screens correspond-

; ing to the DF1 to DF4
Display screen selector (DF: display function)

WAVE keys.

[ 5P "Waveform Display" (page 67)
@ e
Vector Display” (page 70) sponding to that key ap-

D@MMI " . . pears.
DMM Display” (page 73) Each time you press the

HARMONICS same DF key, the dis-

[ 55 "Harmonics Display" (page 74) play changes.

About screen configuration

[ 2P.2 "Screen Configurations"(page 17)
[2P.3 "Screen Details"(page 24 to 27)
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Screen operations depending on the internal operation status
The screens that can be displayed differ depending on the internal operation

status.
Internal opera- Display Display
tion status update
[SETTING] Contents of the display update during set- | Approxi-
ting. mately 1
second

[RECORDING] | Contents of the latest display update dur-
ing measurement.

[ANALYZING] | Contents of the display update during
analysis, or contents at the moment an
event selected in TIME PLOT or EVENT
occurs.

Screen display during [SETTING] or [RECORDING]:

Eeal Time Yiew
Indicates the screen being displayed for the current measurement.

Screen display during [ANALYZING]:
No 7 05-24 71:57:20. 707 Dip CHZ IN
Indicates the analysis screen being displayed for the selected event.

@ [SETTING] ———[RECORDING] --[ANALYZING]

What is the relationship | 01010]0) J
between the operation status <=
and key operations? =

@ s:%‘ —) [RECORDING]
Return to the setting Start recording

The key does not  mode from analysis

start recording during |
[ANALYZING] operation! ~CAUTION!

Pressing erases all data stored in internal memory.

@ During[RECORDING] @
_ _ ) operation: —} .DATA ) [SETTING]
Changing settings while N?

[RECORDING] OF [ANALYZ- [ 0 7 ing

O 5
ING] is displayed operation: reset)J==P> [SETTING]
In either case, data stored in internal memory is erased.
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5.2 Waveform Display

Example: 4-channel waveform with a 3P4W (three-phase four-wire) config-

VIEW uration

f:50.001H=

Superimposes and
displays 4 channels
of the voltage wave-
form.

WAVE

VOLT/CURR

Currsor value (time)

B & Superimposes and
| HARIO displays 4 channels
e e of the current wave-
. e} : ‘ . form.
CURSCE

VOLTAGE

Voltage waveform
Red: CH1

Yellow: CH2
Blue: CH3

White: CH4

CURRENT

Current waveform
Red: CH1

Yellow: CH2

Blue: CH3

White: CH4

wallk™ [ Ehlarging waveforms (page 68)
@ [ Changing the Y-axis scale of waveforms (page 68)
[ Changing the X-axis scale of waveforms (page 68)
[ REkading the cursor value (cursor measurement)
[VOLTAGE], [CURRENT ] (page 69)
[Strolling through waveforms (page 69)
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Enlarging waveforms
Changing the Y-axis scale of waveforms

SELECT

f:50.001H=

Select from pull- x1/3, x1/2, x1, x2, x5, x10
down menu

When you want to reduce the waveform, make the scale

) smaller.
Confirm When you want to enlarge the waveform, make the scale
Cancel larger.

®(F«eo{f—3-0)

Changing the X-axis scale of waveforms

SELECT
f:50.001H=z
(Example)

Select from pull-

down menu For50Hz 2 cycles, 4 cycles, 10 cycles

For 60 Hz 2 cycles, 4 cycles, 10 cycles, 12 cycles

For400Hz 1 | 2 | |
Nem)  Confirm 6 cycles, 32 cycles, 80 cycles

® [} «eo{]—8- @

Cancel The waveforms are displayed over the entire screen in the
selected number of cycles.

Reading the cursor value (cursor measurement) [VOLT/CURR]

CURSOR

©®

‘ Move the vertical cursor
@ left and right to read the
display value.

Cursor position

v
l ||

The cursor on the scroll bar indicates
where the cursor is positioned onthe You can read waveform instantaneous values and time
saved waveform. with the cursor.
Normally, the cursor is located at the beginning of the
waveform.

| 25.008 A/diy@”P5. 808 A/div
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Reading the cursor value (cursor measurement) [VOLTAGE], [CURRENT ]

CURSOR

Move the vertical cursor
@@ left and right to read the
display value.

Cursor position

L 4
N —

The cursor on the scroll bar indicates
where the cursor is positioned onthe  vgy can read waveform instantaneous values with the
saved waveform. cursor
Normally, the cursor is located at the beginning of the
waveform.

25.008 A/div

Scrolling through waveforms

SCROLL
!

@ Scroll through the

@®® waveform

25. 088 A/di

Scroll bar

‘<—>| Waveform display range

Normally, displays the begin-
ning of saved waveforms

(50 Hz: 10 waveforms, - >

60 Hz: 12 waveforms, 400 Hz: All recorded data

80 waveforms). The waveform display range (white belt) on the scroll bar
indicates what interval of recorded data is displayed on the
screen.
When you scroll horizontally, you can check all the saved
waveform.

When you scroll vertically, you can change the offset posi-
tion of the displayed waveform.

If you select an event and display a waveform, you can scroll hor-

NOTE izontally to analyze 14 waveforms at 50 Hz, 16 waveforms at 60
— Hz, or 112 waveforms at 400 Hz.
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5.3 Vector Display

VECTOR

I1 49.947 A
Iz 49,3985 A
I3 49,982 A
Tumb 0.05 =

Is 49.865 A

[ Changing the axis display (page 70)

[ Changing the RMS value/phase angle display (page 71)
[ Changing the phase angle display method (page 71)

[ Changing the phase angle reference source (page 71)
[ Changing harmonic number of orders (page 72)

Changing the axis display

SELECT
=
L io: )
LOG
(Example)
Select from pull- -
down menu LINEAR (linear display)

LOG (logarithmic display)

You can select whether to use a linear display (LINEAR) or
Confirm logarithmic display (LOG) for the vector axis.
If you select the logarithmic display method, the vector is

®[F<co{]-3-0

Cancel easy to see even at low levels.
When the 400 Hz measurement frequency is selected, harmonic
NOTE analysis is performed up to the 10th order, and inter-harmonic analy-
———

sis is not available.
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Changing the RMS value/phase angle display

SELECT
QO
(Example)
-ENTER
1 Select from pull-
(@  downmenu
® VALUE (RMS value)
v PHASE (phase angle)
Confirm You can select what value to display (RMS value display or
Cancel phase angle display).

When PHASE is selected, see "Changing the phase angle
display method" (page 71).

Changing the phase angle display method

SELECT

(Example)

Select from pull-

down menu
+180 (lead: 0 to 180°, lag: O to -180°)
lag360 (lag 0 to 360°)
Confirm You can select the type of phase angle display.

By selecting lag360, you can display 0 to 360°.
Cancel When lag360 is selected, see "Changing the phase angle ref-
erence source" (page 71).

® () «co{]-3-0

The selection affects only numerical results, and vector dis-
play remains unchanged.

Changing the phase angle reference source

SELECT
|
OO
I (Example)
Select from pull-
® down menu
® ul, 11, U2, 12,U3, I3
* You can select the reference source (0°) to display the phase
, angle value
Confirm The selection affects only numerical results, and vector dis-
Cancel play remains unchanged.




72 I
5.3 Vector Display

Changing harmonic number of orders
ORDER

@@ Change the num-
ber of orders

You can select what value to display.

When you change the number of orders, the values change
along with the vector.

In this case, the voltage and current unbalance factors remain
the same as the values calculated using the fundamental
wave (1st order).
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5.4 DMM Display

POWER

VOLTAGE

CURRENT

Example: 3P4W (three-phase four-wire) 4-channel DMM display

Ipk+2
Ipk+3
I pk+d

Tave

Tunb

2881/07/22
> 1] 14:089:46

Voltage, current

5.4898kW 7. 48954kVA
5. 4993kW 7. 4945kVA .
6, 4969kW Active power, appar-

19.486kW entpower
3. 7503klvar
3.7317kvar

3.7460kvar : e -
11.228kvar Reactive power,

power factor (dis-
placement power
factor)

Voltage, total voltage
distortion

Voltage waveform
peak monitor value

(+.-)

Voltage average val-
ue, Voltage unbalance
factor

2e01/81s22
14:089:44

Current, total current
total distortion factor

Current waveform-
peak monitor value

(+1 ')

>

49.971 A
0.06 %

N R

Current average val-
ue, K factor, and cur-
rent unbalance factor

[ Vbltage calculation method settings (page 54)
[ THD calculation method settings (page 55)
[_Pbwer factor calculation method settings (page 55)
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5.5 Harmonics Display

5.5.1 Harmonics Bar Graph

VIEW

Example: 3P4W (three-phase four-wire)

G
i 8l For the selected
______ Bl channel:
) wn Harmonic
s B — voltage
GRAPH ——r o i
_ Harmonic

current

HARMONICS

,,,,,,,,,,,,,,,,,,,, ' — &8 Harmonic
12 power

[ Changing the display channel (page 74)
@ [ Changing the axis display (page 75)
[ Changing the RMS value/phase angle display (page 75)
[Dlsplaying inter-harmonics (page 75)
[ Changing the order number displayed (page 76)

Changing the display channel

SELECT

CH1
(Example)

15.80

Select from pull- - : :
Jown menu CH1, CH2, CH3, CH4

Confirm

Cancel

®(3 «0o{d-3-0

analysis is performed up to the 10th order, and inter-harmonic analy-

NOTE When the 400 Hz measurement frequency is selected, harmonic
T — sis is not available.
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Changing the axis display

SELECT

LOG
(Example)
ENTER

Select from pull-
down menu

Confirm

Cancel

®[F «eo{]-3-0Q)

LINEAR (linear display)
LOG (logarithmic display)

When you select the logarithmic display, the vector is easy to
see even at low levels.

Changing the RMS value/phase angle display

SELECT

VALUE

(Example)

Select from pull-
down menu

Confirm

Cancel

®[f «0o{]-3-0)

S | T e

VALUE (RMS value)
PHASE (phase angle)

You can select whether RMS values or phase angles are dis-
played in the harmonic bar graph.

The harmonic power phase angle indicates the harmonic volt-
age-current phase difference.

Displaying inter-harmonics

SELECT
|
QO
| (Example)
Select from pull-
@ down menu
®
v
Confirm
Cancel

mOFE

iHarmOFF, iHarmON

If you display inter-harmonics (iHarmON), the screen

changes as follows.
Turquoise: inter-harmonics components
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Changing the order number displayed

ORDER

@@ Change the order
number

5.900 -

The selected order number becomes green on the bar graph.
If you change the order number, the values change along with
the bar graph.

5.5.2 Harmonics List Screen

VIEW

Example: 3P4W (three-phase four-wire)

CHI U YALUE | iHarmOFF
HARMONICS QR RN : =L

LIST

Dttt

O OOOOO0COOOCOO—~CO
ONO—=O—=OINOWCINOOC D
OO —+~]ONON—~0—~h—~OOU
OOOOOOOOOOOOOOOO| O
o e le Eole Eole Bole Pofefe le (o (o fe e
NDOM—-MHOOOm—DOWOO| N
OOOOOO0OCOOOOOOO| —
OOOOOOCOOOOCOOOC—~
OONONONCWOWO®m—N| Ol

O
-

3 .

[ Changing the display channel (page 77)

@ [ Changing the display item (page 77)
[ Changing the RMS value/phase angle display (page 77)
[ Dlisplaying inter-harmonics (page 78)

The 1st to 50th harmonic orders and 0.5 to 49.5 inter-harmonic
orders are displayed in a list for the selected item.

When the 400 Hz measurement frequency is selected, harmonic
NOTE analysis is performed up to the 10th order, and inter-harmonic analy-
. sis is not available.
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Changing the display channel

(©]0) CH1
| (Example)
--ENTER
] Select from pull-
® down menu
Q
v CH1, CH2, CH3, CH
Confirm
Cancel

Changing the display item

ooM U |

(Example) CH! < i HarmOFF
ENTER 1 -
Select from pull-
down menu

enter) Confirm

Cancel

® (3] «0od{i-

Changing the RMS value/phase angle display

VALUE

(Example)

Select from pull- 1 THD
down menu 3: 2 3
4: 0.
[~ 1.
VALUE (RMS value)
Confirm PHASE (phase angle)

You can select whether RMS values or phase angles are dis-
played in the harmonic list.

The harmonic power phase angle indicates the harmonic
voltage-current phase difference.

® (7 «0o{l-3

Cancel
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Displaying inter-harmonics

GOl " harmorr |

(Example)

CHL u WALUE R iHarmOFF

i Select from pull- ,
(»  downmenu 0.00 |
9 iHarmOFF, iHarmON
Confirm When active power (P) is selected as the display item, inter-
harmonics are not displayed.
Cancel

If you display inter-harmonics (iHarmON), the screen
changes as follows.

CHL U YALUE | iHarmON

oooooooe o @

oooooooooE@ @
Do @@ @

===~~~ =~ =~ -]

B.
B.
1.
B.
B.
B.
B
B.
B.
B.

The left side of the example shows harmonics and the right
inter-harmonics.

Inter-harmonics order numbers are 0.5 less than the order
numbers of harmonics in the same line.

(Example)

The order of inter-harmonics on the right of the 21st har-
monic is 20.5.
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Using the Time Series Graph
(TIME PLOT Screen)

Make time series settings
[Time Plot Settings (page 81)

2 . Perform measurements

Press S%T to record data.

3. Analyze time series data

[ Changes in RMS Value (page 89)
[Changes in Voltage (page 93)
[_Changes in Harmonics (page 100)
[_FElicker (page 104)

6.1 Using the TIME PLOT Screen

Switching screen display

TIME PLOT screen selector

RMS Display screen selector
[ 6B "Changes in RMS Value" (page 89)
VOLTAGE .

6K "Changes in Voltage" (page 93)
HARMONICS _ .

[ 65 "Changes in Harmonics" (page

100)
FLICKER

66 "Flicker" (page 104)

About screen configuration

[2P.2 "Screen Configurations"(page 18)

[2P.3 "Screen Details"(page 28 to 32)

The TIME PLOT screen is composed of a number of screens that cor-
respond to the DF1 to DF4 (DF: display function) keys.

When you press a DF key, the screen corresponding to that key
appears. Each time you press the same DF key, the display changes.
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Screen operations depending on the internal operation status

EMS

When measurement starts, the time series graph is displayed on the
TIME PLOT screen.
The Y-axis and X-axis are automatically scaled so that all the time
series graphs are displayed on the screen.

To change the scale of the Y-axis or X-axis, end measurement.
When measurement stops, the time series graph is no longer dis-

ey Plaved.
7 i
Status Display Display update
[SETTING] |Notime series graph display data. | =~ -----------
[RECORDING] | The time series graph display is | At each set interval
updated.
[ANALYZING] |The time series graph display is | =~ -----------
stopped.

[

©

What is the relationship
between the operation status

and key operations?

The () key does not

start recording during
[ANALYZING] operation!

©

Changing settings while
[RECORDING] or [ANALYZ-
ING] is displayed?

Memory status display

P

T

SETT|NG]__®_ [RECORDING] —-[ANALYZING]
| OO J
DATA
<

— 3 [RECORDING]

Return to the setting Start recording
mode from analysis

CAUTIONI!
Pressing erases all data stored in internal memory.

] STAR
_> (38)— [SETTING]

During [ANALYZING]
operation: ey [SETTING]

In either case, data stored in internal memory is erased.

During[RECORDING
operation:

INTERNAL MEMORY: Internal memory

C CARD MEMORY: ATA flash card

IME PLOT related data capacity

Measurement stops when memory becomes full.
(Selectable Stop/Continuous)

INTERNAL MEMORY

p to 100 EVENT data sets can be stored
After 100 events are stored, the earliest are overwritten.
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6.2 Time Plot Settings

To display the time series graph, make the following settings in the
SYSTEM screen.

SYSTEM

MAIN

RECORDING

WIEW  TIME PLOT E

ALL DATA

[ Types of settings to record data 1 (page 82)

[ Types of settings to record data 2 (page 83)

[ Séttings when the memory is full (page 83)
[_Seétting intervals (page 84)

[ Sétting Auto-save (page 85)

[_Seétting real-time control (page 85)

[ Sétting measurement start/stop time (page 86)
[_Seétting the repeated recording (page 87)
[_Seétting the number of repeated recording (page 88)

Time series graph for TIME PLOT-DF1[RMS], TIME PLOT-DF3[HARMONICS]:

50 Hz:10 waveforms, 60 Hz:12 waveforms,
400 Hz: 80 waveforms

v

RMS calculation
Harmonic calculation

You can display all recorded RMS values with voltage
(calculated for a single half cycle-shifted waveform) and
flicker excluded.

These RMS values are based on calculations that are
performed every 200 ms.

Based on these values, you can record the MAX, MIN,
and AVE within the interval period, or the AVE by itself.
Example:

When the interval is set to 1 sec, 5 calculations are per-
formed in the 1-second interval. From these, the MAX,
MIN, and AVE or the AVE by itself are recorded.

Time series graph for TIME PLOT-DF2[VOLTAGE]:

At 50 Hz or 60 Hz measurement

1 3 5
2 4
vVVvVVvYVvYYy
1 2345
Voltage RMS calculation

At 400 Hz measurement
1 3 5

vV Vvy
Voltage RMS calculation

You can display recorded voltage (value calculated for
one waveform shifted over half a wave).

When measuring at 50 Hz or 60 Hz, since this voltage is
calculated for each single half cycle-shifted waveform, it
contains a calculated value for every half cycle.

When measuring at 400 Hz, this voltage value is calcu-
lated from a full cycle.

Based on these values, you can record the MAX and
MIN within the interval period.

Example:

When the interval is set to 1 sec, 100 calculations are
performed in the 1-second interval for 50 Hz current. Of
these, only the MAX and MIN values are recorded.

[ Recording method of Timeplot graph: (page 215)
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Types of settings to record

RECORDING
]

Select from pull-
é down menu
O}
v

Confirm
Cancel

1: Power/ 2: P&Harm/ 3: ALL DATA

data 1

ALL DATA  Records all the calculation values.

P&Harm Records all calculation values except inter-har-
monics.
Power Records all calculation values except harmonics

and inter-harmonics.

If 400 Hz is selected, ALL DATA can not be selected.

1: Power/ 2: P&Harm/ 3: ALL DATA

Recorded item Pattern 1 2 3 Recorded item Pattern 1 2 3
ng?%glf(%nﬁglz\;e shifted ) ® ® Harmonic voltage X ® e
Frequency ® ® ® Harmonic current X ® )
RMS voltage value ) °® °® Harmonic power X [ ] )
RMS current value e ° ® Harmonic voltage-current phase differ- « - -
ence angle
Voltage waveform peak ) ® ® i
Current waveform peak ° S S IFiEr ey velEge X X ®
Active power = o o Inter-harmonic current X X e
Apparent power ® Ps ° Total harmonic voltage distortion factor ® ® ®
Reactive power PS PS ® Total harmonic current distortion factor ® ® )
Power factor/Displacement Total inter-harmonic voltage distortion
power factor P ® ® ® factor % 2 ®
Voltage unbalance factor P P P Total inter-harmonic current distortion > > -
factor
Current unbalance factor ) ® ®
K factor ® ® °®
Flicker
(A V10 or Pst, PLt) e ° ®
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Types of settings to record data 2

RECORDING

CROY A VE

(Example)
AVE Records the average value only.
Select from pull- MAX/MIN/AVE Records the maximum, minimum, and average val-
down menu ues.

You can display the values (MAX, MIN, and AVE values) selected in
the Change in RMS value or Change in harmonics time series
graphs.

The MAX, MIN, and AVE values are the maximum, minimum, and av-

NTER Confirm

® [J<0o-{F-

Cancel erage calculated values calculated from calculated values included in
the interval period.
You can always record and display the MAX and MIN values in
NOTE the change in voltage time series graph, regardless of the selec-
————Y

tion made here.
[ TIME PLOT Recording Method (page 215)

Settings when the memory is full

SYSTEM

At

RECORDING

Memory Full

=

®
©

)

STOP When the internal memory where time series data is saved
Select from pull- becomes full, measurement stops.
down menu LOOP When the internal memory where time series data is saved is

(Continue) exceeded, measurement continues. (Maximum: 1 month)
In this case, the oldest time series data in memory is deleted
and the new data saved.
Confirm
Relationship between the internal memory and PC card when
Cancel the memory is full:

[ When the memory is full (page 153)

BlERCHE
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Setting intervals

SYSTEM

RECORDING

O

Available internal

Possible recording time of the time series graph

| memory (only)
®®® recording time
Ci) 1, 3,15, or 30 sec, 1, 5, 10, 15, or 30 min, 1/2 hour
Depending on the data recorded and interval settings, the
d89|eCt from pull- time series graph's possible recording time changes.
@ own menu
® [ Ty¥pes of settings to record data 1 (page 82)
v [ Ty¥pes of settings to record data 2 (page 83)
Confirm
Cancel

Interval ALL DATA (Saves all data) P&Harm (Sr?g/:eniol'\r’]li\gs)values and Power (Saves RMS values only)
MAX/MIN/AVE AVE MAX/MIN/AVE AVE MAX/MIN/AVE AVE

1s 5mi45s 17m12s 8m29s 25m18s 2h1Imbls 5h32m21s

3s 17m15s 51m36s 25m27s 1h15m54s |6h5m33s 16h37m3s

15s 1h26m15s |4h18m 2h7m15s 6h19m30s |lday6h27m45s|3days11h5mi5s

30s |2h52m30s |8h36m 4h14m30s  [12h3gm  |29ys12hS5m edays22hi0m

1m 5h45m 17h12m 8h29m ldaylh18m |5days1h51m [13days20h21m

5m lday4h45m|3days 14 h lday18h25m |5days6h30m|25days9h 15 m|31 days

10m |[2days9h30m|7 days4h 3days 12h50m |10 days 13h |31 days 31 days

15m |3days14h15m(10days 18 h |5days7h15m |[15days19h30m|31 days 31 days

30m |7days4h30m|21days12h |10 days 14 h 30 m|31 days 31 days 31 days

1h 14 days 9 h 31 days 21 days5h 31 days 31 days 31 days

2h 28 days 18 h |31 days 31 days 31 days 31 days 31 days

@

Measuring for
an extended period
of time.

Harmonics order data is not saved for Power, but it is saved in THD.

* When using a 64-MB Flash ATA card:
above interval x approximately 5
(However, you can only measure for up to 31 days.)

Use a Flash ATA card and set the “Auto Save” item to “BINARY.”
* When using a 32-MB Flash ATA card:
above interval x approximately 2.5

[Measuring for an extended period of time more than 1 month.

Setting the repeated recording (page 87), Setting the number
of repeated recording (page 88)
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Setting Auto-save

SYSTEM

af)

RECORDING

o MEETE

=

: OFF 99 |times
OFF, BINARY, TEXT

®

-Q

Select from pull-
é down menu You can set the 3196 to save data automatically to the PC
card.
9 [_File Types (page 145)
_ [Shving and Loading Files (page 147)
Confirm
When BINARY or TEXT is selected, measurement data is recorded
Cancel to PC card as well as internal memory.
After measurement, the measurement data in internal mem-
NOTE ory can be saved manually in binary or text format .
T — [Mhnual saving of the measured data files 1 (Binary for-

mat: all data) (page 149)
[ Minual saving of the measured data files 2 (Text format:
time-series/ event list/ flicker data) (page 150)

Setting real-time control

SYSTEM

RECORDING

@ Time Start

(Real-time control)

At

(9@_

OFF Measurement starts or stops when you press the
ENTER|  Select from pull- START/STOP key.

down menu ON Measurement starts or stops at the set measurement
start/stop time.

-Q

® '4@@-.

NTER Confirm When ON is selected:
Cancel [SETTING] [WAITING] [RECORDING]  [ANALYZING]
w 7~ 7~ 7\
SToP \ A \ A \
Starts measurement at the Finishes measurement at
measurement start time. the measurement end
time.

DATA
RESET

When you want to stop measurement:

smgt) Press the button again.

STOP
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Setting measurement start/stop time

RECORDING S
¥ 9 M| 5 D] o |hl
Start Time ¥] o M| 11 D] 23 |h
Stop Time )
When Manual setting: ®®® Set the values
Q)
1
® Numeric value When Automatic settings:
()  settings Start time Set to the current time.
i
©]0) S:Iinmgnz Stop time Set to 1 hour after the start time.
‘ Set to 1 day after the start time.
Confirm Set to 1 week after the start time.
Cancel

STAR

<or) IS Pressed and the set
measurement start time has already passed.

An error message appears when
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Setting the repeated recording

Repeated recording operations can be conducted up to 99 days at one-day measuring intervals,
and up to 99 weeks at one-week measuring intervals.

The measured data file of repeated recording is saved as a separate binary file for each one-day
or one-week period on the PC card.

The repeated recording function utilizes “continuous measurement with full internal memory,”
“real time control,” and “auto-save on PC card.”

To set the repeated recording function, make the following settings. Without these settings, the
repeated recording function cannot be used.

RECORDING

on

@
0-2
m
=

®
®®®

Select from pull- All measured data collected by repeated recording is stored on
down menu the PC card, but previous data is cleared in each recording

' operation and not retained in internal memory (data displayed
Confirm on the screen). Therefore, only the latest data is retained in

internal memory at any given time.

[Séttings when the memory is full (page 83)
[Sétting Auto-save (page 85)

[_Setting real-time control (page 85)

Cancel

Q@ E«@@-ﬁ—

=

Make repeated recording settings

SYSTEM

RECORDING

O

(o Ml 11 DI 23 [ 5 li

®
®®

RepeatSave

-Q

Select from pull- OFF No repeated recording

down menu . .
1 Day Repeated recording at one-day intervals
1 Week Repeated recording at one-week intervals

Confirm

® [F <00}

Cancel
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Setting the number of repeated recording

RECORDING

]
O, EEETE o
® > Tin v| 9 M/ 1D
: [ 99 |

(example) Indicates required PC card

ENTER| - .
Select frompull- 11099 file capacity.
down menu Increases the value

@ Lowers the value

®
O]
v
Confirm

Cancel

When the repeated recording function is set, the number of
repeated recording operations currently set will be indicated.

(Example)
When number of repeated recording operations is set to “99”

Auto-setting

Start time Stop time
Start measuring End measuring
[SETTING] ——-[WAITING]l[RECORDING]l[ANALYZING] PC card
@@@@W 1/99 _P BINARY
data file
Auto-setting Auto-setting
Start time Stop time
Start measuring End measuring
[SETTING] [WAITING] ¥-[RECORDING] Y- [ANALYZING] PC card
2/99 _P BINARY
............... data file
Auto-setting Auto-setting
Start time Stop time
Start measuring End measuring
PC card
[SETTING] [WAITING] —¥—~[RECORDING] ¥~ [ANALYZING] —mp> BINARY
99/99 data file
To set the start time, enter the start time of the first recording opera-
NOTE tion in repeated recording. The start and end times of subsequent
EE——— 4

repeated recording operations are then set automatically.
Note that each repeated recording operation results in a measuring
deviation of one minute.
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6.3 Changes in RMS Value

Display items calculated by the 3196 at 200 ms intervals can be dis-
played in a time series for each interval.

Example: 3P4W (three-phase four-wire)

= W~ VIEW /TIHE FLOT: You can select a sin-
: : gle item from the dis-

play items to be

displayed in the time

series graph.

Yellow: MAX value
Green: AVE value
Red: MIN value

11:32 17:=32  23:32 @5:32 11:32  17:=32

— 2002/83/19
SCROLL EYENT JUMP 16:41:88

You can select two
items from the dis-
play items to be dis-
e played in the time

1 ELEMENT i
A SCres graph.

2 ELEMENT

1 ELEMENT

Yellow: MAX value
Green: AVE value
Red: MIN value

[ Changing the display item (page 90)
@ [ Changing the display channel (page 90)

[ Changing the Y-axis scale (page 91)

[ Changing the X-axis scale (page 91)

[ Clrsor measurements (page 91)

[ Strolling through waveforms (page 92)

[Seéarching for events (page 92)

MAX, MIN, and AVE indicate the maximum, minimum, and aver-
age during the interval.

* When you select AVE in the data type settings as the recorded data

NOTE ([SYSTEM]-DF2[RECORDING], a time series graph is displayed for the

o — AVE value only instead of three types of time series graphs being dis-
played for the MAX, AVE, and MIN values as above.

» When using the time series graph to observe swells, dips, and interrup-

tions, and to record A U deviation with respect to the nominal voltage,

use VOLTAGE.
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Changing the display item

SELECT
@@ Freq
I (Example)
] Select from pull- Reacti
(@  downmenu Freq  Frequency Q eactive power
@ U Voltage PF Power factor
* Upeak+ Voltage waveform peak +KF K factor
Confirm Upeak- Voltage waveform peak (-) Uunb  Voltage unbalance factor
| [ Current lunb Current unbalance factor
@ Cance

|peak+ Current waveform peak (+)U'THD TOtaI harmoniC Voltage
distortion factor

Ipeak-  Current waveform peak () I-THD  Total harmonic current

Uave  Average voltage value distortion factor
lave Average current value U-iITHD Total inter-harmonic voltage
p Active power _(Ij_lstolrtlon fﬁlctor

I-iTHD otal inter-harmonic current
S Apparent power distortion factor

peak: waveform peak, ave: average value between channels.

Depending on the following settings, some items cannot be
NOTE selected.
— Setting item Settings Selection not possible
Recorded data | Power or P&Harm |U-iTHD, I-ITHD
Connection 1P2W Uave, lave, Uunb, lunb
1P3W, 3P3W2M  |Uunb, lunb

If the PLL unlocks due to a momentary power outage or another
reason, the set frequency is displayed and recorded during the
momentary power outage.

Changing the display channel

SELECT
|
@I@ CH1
(Example)
T Selectfrom pull- CH1, CH2, CH3, CH4: Channel
8 down menu sum: Total for all channels
v
Confirm
Cancel

If the connection method settings (4 channels) are off, you cannot
NOTE select CH4.
EE—— A
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Changing the Y-axis scale

SELECT

Select from pull-

down menu
enter]  Confirm

Cancel

®(f «eo{]-8-@

P35k 467k | e {ope1/86/22 19:17:37 |

AUTO, x1, x2, x5, x10, x25, x50
When you want to reduce the graph, make the scale smaller.
When you want to enlarge the graph, make the scale larger.

When recording, use AUTO.

Changing the X-axis scale

SELECT

Select from pull-
down menu

enter)  Confirm

®[f «0o{]-3-0)

Cancel

F13.T58K 647k o i 2001/86/22 19

AUTO, x1, x1/2, x1/4, x1/8, x1/16, x1/32, x1/64
When you want to reduce the graph, make the scale smaller.
When you want to enlarge the graph, make the scale larger.

When recording, use AUTO.

Cursor measurements

CURSOR

3+

display value.

(MAX/MIN/AVE display)

Yellow: MAX value
Green: AVE value
Red: MIN value

(AVE display)
Yellow: AVE value

Move the vertical cursor
left and right to read the

2001/86/22 19§}

i Cursor
time

L-Cursor

0 mi

1.250k : : : : 6 !
TUUUBR/21 86721 86/21 86721 86722 B6/22 867

You can read the value above the cursor and the time on the
time series graph.
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SCROLL
!

@ Scroll through the

@@@ graph

range

Waveform display—

Scrolling through waveforms

1.250k
B Y 7
85:32  11:32 17:32 23:32 85:32

Scroll bar

‘<—>‘ Graph display

- -
All recorded data

The waveform display range (white belt) on the scroll bar
indicates what interval of recorded data is displayed on the
screen.

When AUTO is set during recording, the X-axis and Y-axis
are automatically scaled so that all the time series graphs are
displayed on the screen.

When measurement stops, if you change the X-axis scale,
you can scroll through the time series graph in every direc-
tion.

Searching for events

EVENT JUMP

‘ Skips sideways
@@ through the event
markers.

Analyzing events using
waveforms

2002/86/22 86:27:39 :

19:42 28:42  21:42 22:42

Synchronization is achieved with an event selected from the

event list.

You can search for the time the event occurred (event

marker W ).

The start time and stop time event markers are always dis-

played.

Event marker

WV (red): Indicates an ordinary event.

WV (blue): Indicates an event for which an event voltage
fluctuation graph is recorded.
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6.4 Changes in Voltage

6.4.1 Graphing Voltage Fluctuations for Each
Interval

You can display interval-by-interval time series graphs of voltages

(AU,S(t) as well as Urms) internally calculated from single half cycle-

shifted waveforms

VOLTAGE Example: 3P4W (three-phase four-wire)
58 ; M Y i T

Displays a time series
=i 9raph for U1, U2, and
us.

@ INTERVAL . —
5. LN displayed as MAX and

Modified values are
7 BELEMENT

MIN values.

Red: Ul
Yellow: U2
W Blue: U3
: 1 iv | [FLICKER
[ Changing the Y-axis scale (page 94)
@ [Changing the X-axis scale (page 94)
[ Clrsor measurements (page 94)

[Strolling through waveforms (page 95)
[_Séarching for events (page 95)

« When Urms is selected as the voltage recording setting
(SYSTEM-DF2[MEASURE)):
The RMS voltage detected for swell, dip, and interruption is dis-
played.
The cursor value of the event marker area on the time series graph
is the same as the swell, dip, or interruption value.

* When Pst, PIt is selected
The instantaneous flicker defined in IEC 61000-4-15 is displayed.

« When A U is selected as the voltage recording setting
(SYSTEM-DF2[MEASURE]):
The deviation in RMS voltage to nominal voltage (positive and neg-
ative voltage waveform peaks for nominal voltage) is displayed.

MAX and MIN indicate the maximum and minimum during the interval.

recorded data ([SYSTEM]-DF2[RECORDING]), the MAX and MIN
values are displayed in a time series graph.

Note that the MAX and MIN values are displayed in a single graph for
changes in voltage instead of the MAX, MIN, and AVE values dis-
played in three graphs as for changes in RMS value.

NOTE When you select MAX/MIN/AVE or AVE in the data type settings as
EE——— 4
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Changing the Y-axis scale

SELECT

Select from pull-
down menu

NTER

Confirm

Cancel

@ [f «eo{]-3-@

12 188.87

AUTO, x1, x2, x5, x10, x25, x50
When you want to reduce the graph, make the scale smaller.
When you want to enlarge the graph, make the scale larger.

AUTO scaling is used during recording.

Changing the X-axis scale

SELECT
|
00

NTER
Select from pull-

down menu

enter)  Confirm

Cancel

® 3 <003

AUTO, x1, x1/2, x1/4, x1/8, x1/16, x1/32, x1/64
When you want to reduce the graph, make the scale smaller.
When you want to enlarge the graph, make the scale larger.

AUTO scaling is used during recording. This cannot be
changed.

Cursor measurements

CURSOR

Move the vertical
cursor left and right
to read the display
value.

3+

Left side  (MAX value)
Red: Ul
Yellow: U2
Blue: U3

Right side (MIN value)
Red: Ul
Yellow: U2
Blue: U3

107,
BB/ 24 86724 06/724 06724 B6724 06724 06724
13:84 13:85 13:86 13:87 13:88 13:89 13:18

1 @infdiu

You can read the value above the cursor and the time on the
time series graph.
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Scrolling through waveforms

SCROLL
!

@ Scroll through the

@@@ graph

range 187.58: f : d i i 1 minfdiv
B6/247 86724 BB/24 BB/24  B6/24B6/24 06724
13:84 13:85 13:86  13:87 13:88 13:89 13:18

Cursor position Scroll bar

4 I T
# ‘<—>‘ Graph display range

in- - |
The cursor on the scroll b_ar in All recorded data
dicates where the cursor is po-
sitioned on the all recorded
data.

The graph display range (white belt) on the scroll bar indi-
cates what interval of recorded data is displayed on the
screen.

When AUTO is set during recording, the X-axis and Y-axis are
automatically scaled so that all the time series graphs are dis-
played on the screen.

If you change the X/Y-axis scale, you can scroll through the
time series graph in every direction.

Searching for events

EVENT JUMP

: : 08.50 88.99 |
‘ arker - e -
Skips sideways 5 : : :
@@ through the event
markers.

21:42 22:42

Analyzing events using

waveforms Synchronization is achieved with an event selected from the
event list.
You can search for the time the event occurred (event
marker W ).
The start time and stop time event markers are always dis-
played.

Event marker

WV (red): Indicates an ordinary event.

VW (blue): Indicates an event for which an event voltage
fluctuation graph is recorded.
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6.4.2 Graphing Voltage Fluctuations for Events

TIME PLOT
l VOLTAGE
EVENT

NOTE

When an event occurs, the voltage calculated by the 3196 for a single
waveform shifted half a wave can be displayed in a time series graph
spanning 10 seconds.

Example: 1P2W (single-phase two-wire)

Displays a time series
graph for U1, U2, and
i U3.

Pre-trigger is fixed to

all recording length to
10 seconds.

Red: Ul
. Yellow: U2
b Blue: U3

[ Changing the Y-axis scale (page 97)
@ [ Changing the X-axis scale (page 97)

[ Clrsor measurements (page 97)

[Strolling through waveforms (page 98)

[ Dlisplaying voltage fluctuation event graphs stored
on a PC card (page 98)

[ Altomatically recording multiple voltage fluctuation
event graphs on a PC card (page 99)

The only events that are valid for recording are voltage swells, voltage
dips, and voltage interruptions.

Only one voltage fluctuation event graph is recorded in internal mem-
ory.

By using a PC card, your can record and display multiple voltage fluc-
tuation event graphs.

« Recording is possible regardless of the recording data type settings and
interval setting (SYSTEM-DF2[RECORDING]).

¢ When measuring at 400 Hz, maximum and minimum values are calcu-
lated from every eight data values at each cycle.
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Changing the Y-axis scale

SELECT

Select from pull- ' ' ' : ' '
down menu AUTO, x1, x2, x5, x10, x25, x50

When you want to reduce the graph, make the scale smaller.
When you want to enlarge the graph, make the scale larger.

enter)  Confirm AUTO scaling is used during recording.

Cancel

®(f «eo{]-8-@

Changing the X-axis scale

SELECT

Select from pull- ' ' ' - - : . , ;
down menu AUTO, x5, x2, x1, x1/2, x1/4, x1/8, x1/16, x1/32, x1/64

When you want to reduce the graph, make the scale smaller.
When you want to enlarge the graph, make the scale larger.
enter)  Confirm AUTO scaling is used during recording. This cannot be
Cancel changed.

®[f «0o{]-3-0)

Cursor measurements

CURSOR

Cursor
time

Move the vertical
cursor left and right
to read the display
value.

3+

Red: Ul

Yellow: U2 i o D ] i i i i :
Blue: U3 - 1.88 1.58 2.88 2.58 j.ea 3.58

SEC SEC SEC SEC SEeC SEC

You can read the value above the cursor and the time on the
time series graph.




98 I
6.4 Changes in Voltage

SCROLL

Scroll through the

@g@ graph

Cursor position

v
l [

The cursor on the scroll bar
indicates where the cursor is
positioned on the all recorded
data.

Waveform display—
range

Scrolling through waveforms

2082707723 18:15:49.357

1.68 1.58 2.88 2.58 3.a8 3.58
sec sec sec sec sec sec

8.58
sec

Scroll bar

BN
‘<—>{ Graph display range

All recorded data

L

The graph display range (white belt) on the scroll bar indi-
cates what interval of recorded data is displayed on the
screen.

When AUTO is set during recording, the X-axis and Y-axis are
automatically scaled so that all the time series graphs are dis-
played on the screen.

If you change the X/Y-axis scale, you can scroll through the
time series graph in every direction.

NEXT FILE

Displaying voltage fluctuation event graphs stored on a PC card

You can read and display voltage fluctuation event graphs
recorded on a PC card.

Each depression of this key reads the next in a series of volt-

age fluctuation event graph on the PC card.

This operation is only possible in the following circumstances.

* When a PC card is inserted during analysis

« When voltage fluctuation event data is recorded on the PC
card in binary format

It is also possible to analyze data stored on the PC card after
loading all binary measurement files into the analyzer. (How-
ever, the PC card must be left in the analyzer during operation
as data is read at each stage.)
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Automatically recording multiple voltage fluctuation event graphs on a PC card

Only one voltage fluctuation event graph is recorded in internal
memory.

By using a PC card, your can record multiple voltage fluctuation
event graphs.

When BINARY (binary format) or TEXT (text format) is selected
as the auto save option, measurement files are automatically
recorded on the PC card.

Method of Auto-save settings:

[ Measured data files Auto-save (binary format) settings (page
152)

[_Auto-save measured data file (text format) settings (page
154)
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6.5 Changes in Harmonics

You can select six orders and display them in a harmonics time series
graph.
TIME PLOT

Example: 3P4W (three-phase four-wire)
/TINE PLOT

HARMONICS

7 ELEMENT

HARM "1 BLEMENT

[ Changing the display item (page 101)
@ [ Changing the X-axis scale (page 101)
[ Changing the order number displayed (page
102)
[ Clrsor measurements (page 102)
[Strolling through waveforms (page 103)
[Seéarching for events (page 103)

3P4

INTERHARM

ELEMENT
ELEMENT

1 nf1in/diu

'"""[l?:}"25""B?'}ZS"""B?E."Z 17 £y UBTAEs
22:06  22:07 22:88 22:89 22:18 22:11 22:12

20082/03/19
EVENT JUMP 16:48:57

DF2[RECORDING]) as recorded data, you cannot display the harmon-
ics time series graph. Also, when Power or P&Harm is selected, you
cannot display the changes in harmonics time series graph for inter-har-
monics.

» When you select MAX/MIN/AVE in the data type settings (SYSTEM-
DF2[RECORDING]) as recorded data, the MAX and MIN values are dis-
played in a single graph.

« When the 400 Hz measurement frequency is selected, harmonic analysis
is performed up to the 10th order, and inter-harmonic analysis is not
available.

NOTE « When Power is selected in the recorded item settings (SYSTEM-
————Y
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Changing the display item

SELECT

Select from pull-
down menu

ENTER

Confirm

®F<«eo{]-3-0

Cancel

|
4

Ui, U2, U3,
11/12/13/14
P1/P2/P3
Psum
01/62/63
Osum

The display items that can be selected differ depending on

U4 Voltage (CH1/2/3/4)
Current (CH1/2/3/4)
Active power (CH1/2/3/)
Total active power
Phase difference (CH1/2/3)
Total phase difference

the connection method.

6 indicates the phase difference between the voltage and the

current for that channel.

harmonic time series graph.

NOTE You can only select U1, U2, U3, U4, I1, 12, 13, and 14 in the inter-
e

Changing the X-axis scale

SELECT

Select from pull-
down menu

ENTER

Confirm

®F<co{]-3-0

Cancel

AUTO, x1, x

AUTO scaling is used during recording. This cannot be

changed.

2801/96/24 13:08:06 |

1/2, x1/4, x1/8, x1/16, x1/32, x1/64
When you want to reduce the graph, make the scale smaller.
When you want to enlarge the graph, make the scale larger.

Y-axis is the same as the full-scale range value.

NOTE The Y-axis scale cannot be changed. The maximum value for the
T ————————
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ENTER

®(F «0o{f-30

Changing the order number displayed

SELECT

(Example)

2001/86/24 13:08:86 :
Select from pull-

down menu OFF, 1 to 50 (When harmonics DF3[HARM)] is selected)
OFF, 0.5 to 49.5 (When Inter-harmonics DF3[INTERHARM)] is
selected)

Confirm

You can select up to six orders and display them simulta-
Cancel neously.

®

v

OO

Cursor measurements

CURSOR

20081/96/24 13:08:86 !

Move the vertical cursor
left and right to read the
display value.

The cursor value is
the same color as |
the selected order. i B850

| AT R

“""""BB?ZH"""BB??H""BB??H"""BB??H""H'f?ﬂ"""ﬂﬁ??ﬂ""ﬂﬁ??ﬂ""""J
HIiE H! HIIIF Hl! Hii L HIiE z 10

You can read the value above the cursor and the time on
the time series graph.

NOTE When MAX/MIN/AVE is selected in the data type settings (SYS-
T ————————

TEM-DF2[RECORDING]) as recorded data, the cursor values
indicate MAX values, and when AVE is selected, AVE values are
indicated.
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Scrolling through waveforms

v

@@ Scroll through the

SCROLL

graph

Cursor position

v

I

The cursor on the scroll bar
indicates where the cursor is
positioned on the all recorded

data.

" 2001/86/24
Scroll bar |

- 0.050 1 minfdiv |
CUUUEE/24 T B6/24 8672406724 86724 T 06/24 B6/24 T

Scroll bar

BN
|<—>{ Graph display range

- All recorded data >

The graph display range (white belt) on the scroll bar indi-
cates what interval of recorded data is displayed on the
screen.

During measurement, the Y-axis is automatically scaled so
that all the time series graphs are displayed on the screen.
When measurement stops, if you change the X-axis scale,
you can scroll the time series graph right and left.

Searching for events

v

00

EVENT JUMP

Skips sideways

through the event

markers.

Analyzing events using
waveforms

CHL IN

Synchronization is achieved with an event selected from the

event list.

You can search for the time the event occurred (event

marker W ).

The start time and stop time event markers are always dis-

played.

Event marker

WV (red): Indicates an ordinary event.

W (blue): Indicates an event for which an event voltage
fluctuation graph is recorded.
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6.6 Flicker

NOTE

Flicker analysis is not available when measuring 400 Hz.

6.6.1 IEC Flicker Meter and AV10 Flicker Meter

IEC Flicker Meter

A flicker meter is a device for measuring perceived instability in light
resulting from variations in lighting brightness and wavelength.

There are two types of flicker meters: the IEC flicker meter (UIE flicker
meter), which is based on the IEC standard; and the AV10 flicker
meter, which is used primarily in Japan. Both types of flicker meter
observe fluctuations in voltage and display a numeric value as an
objective measure of flicker.

“oltage harf
waveform | cycle
[ a0
+ |calcu-
| letien

RMS value

Auto Gain
Controller

The IEC flicker function is based on international standard IEC61000-
4-15, “Flickermeter - Functional and design specifications”.

Functional diagram of the IEC flicker meter

Simulation of lamp - eve- brain response Statiztical analysis
o [Ees] . [Beea]. . . [Beekd]
;E"-.l‘oI{ége"éaiﬁuc:on-f'r'oIE ) EWeiéhtng fi'I-fer: : Yy Sguaringand T ¢, ‘Statistical evaluation’

smoothing -, 7 of flicker level

OTF filter |

i fEquar— 1zt order|:
Y ? ing LPF i 1024 Qukput || Pet

T é ;x_ . multi- s [F] [elassitie Mintertaces] * pﬁ
R K=l g4 : i

RMS

¥

plier T =300ms|

| Fst, PRt '
observation program |

Instantaneous flicker ssnsation
St

1200 lamp B0Hz §
230 lamp BOHz . :

Urms

The RMS voltage (Urms) that is used by the IEC flicker meter is calcu-
lated every half cycle.

AGC

This circuit adjusts the input RMS voltage (Urms) to a constant level
without affecting the variable voltage component.

The circuit has a 60-second response time (the time over which the
fluctuation width changes from 10% to 90%) with respect to stepped
variations in Urms.



Weighting Filter

Statistical
Processing

Short Interval
Flicker Value

Long Interval
Flicker Value
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Processing uses one of three selectable weighting filters, a filter of 230
V lamp, 50 Hz systems, a filter for 120 V lamp, 60 Hz systems, and a
filter for 100 V lamp, 50 Hz or 60 Hz systems.

ka,s 1+s/ w,

[ ]

0?+21S+w,° (+slw,)1+s/w,)
e 230V lamp 50 Hz system

k =1.74802

A = 2m4.05981

®q = 219.15494

W, = 2n2.27979

w3 = 211.22535

Wy = 21n21.9

e 120V lamp 60 Hz system
k =1.6357
A =214.167375
7 = 219.077169

w, = 212.939902
w3 = 211.394468
Wy = 2117.31512

e 100 V lamp 50 Hz or 60Hz system
k = 1.52067
A =214.05217
®; = 219.01508

w, = 214.12991
w3 = 211.68945
Wy = 2118.9417

Statistics on flicker are compiled by applying the cumulative probability
function (CPF) to 1,024 logarithmic divisions of instantaneous flicker
values S(t) in the range from 0.0001 to 10000 P.U. to obtain cumula-
tive probabilities P0.1, P1s, P3s, P10s, and P50s.

Pst

This indicates degree of perceptibility (severity) of flicker measured
over a 10-minute period.

Calculation:

Pst = N/ 0.0314P0.1+0.0525P1s+0.0657P3s+0.28P10s+0.08P50s

P50s = (P30+P50+P80)/3

P10s = (P6+P8+P10+P13+P17)/5
P3s = (P2.2+P3+P4)/3

Pls = (0.7+P1+P1.5)/3

PO0.1 is not smoothed

Plt

Indicates the degree of perceptibility (severity) of flicker determined
from successive Pst measurements over a 2-hour period.

To calculate a moving average of Pst, the displayed value is updated
every 10 minutes.

Calculation:

Plt = 3/ ZPsti®
N
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AV10 Flicker Meter

AV10 Flicker The AV10 flicker function is calculated using the “perceived flicker
curve” calculation method, which is based on digital Fourier transfor-
mation.

Calculation:
AVlO = Z (an : Avn)z
n=1
AVn: RMS value [V] for voltage fluctuations in frequency fn.
an: Luminosity coefficient for fn where 10 Hz is 1.0.

(0.05Hz to 30Hz)
Evaluation period:for 1 minute

AV10 Perceived flicker curve
AV10 Perceived flicker coefficient

1.2

1

/\
/
/o
0.2 /

0 o C
0.01 0.1 1 10 100

Frequency[Hz]
To measure the Set the flicker calculation, voltage recording method, IEC flicker filter,
IEC Flicker or AV10 and AV10 flicker measurement channel in SYSTEM - DF2[MEA-

Flicker SURE].
[_Elicker calculation settings (page 56)

[ Vbltage recording method settings (page 56)
[_IHC flicker filter settings (page 57)
[AV10 flicker measurement channel settings (page 57)
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6.6.2 IEC Flicker Graph

Displays the IEC flicker graph.

42 i VIBJ /TIFE PLOT
TIME PLOT & - :

FLICKER CUReeeT U geag plie L 2ep2/B3/11] e 1 ELEMENT

2 ELEMENT
GRAPH

[ Changing the Y-axis scale (page 107)
@ [Changing the X-axis scale (page 108)

i [ Clrsor measurements (page 108)
[_Strolling through waveforms (page 109)
» The graph is updated every 10-minute, regardless of the interval that is
NOTE set for [SYSTEM]-DF2[MAIN]-[RECORDING].
———

STA

» After you press %/, the clock displays “00” seconds and measure-
ment starts.

e This is only displayed if Pst,Plt is selected for Flicker in [SYSTEM]-
DF2[MAIN]-[MEASURE].

* A fluctuation graph of S(t) is displayed in the DF2[VOLTAGE]
screen. However, this graph is not displayed unless S(t) is selected
for voltage recording with [SYSTEM]-DF2[MAIN]-[MEASURE].

Changing the Y-axis scale
SELECT
QO
I CU3oeEe T 50 p. T Tonnesa3s11) ne- 16
: 8.365 Plt : :
I Selectirom pull- AUTO, x1, x2, x5, x10, x25, x50
®  downmenu When you want to reduce the graph, make the scale smaller.
? When you want to enlarge the graph, make the scale larger.
Confirm AUTO scaling is used during recording.
Cancel
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Changing the X-axis scale

SELECT

Select from pull-
down menu

NTER

enter]  Confirm

Cancel

@ [f «eo{]-3-@

AUTO, x1, x1/2, x1/4, x1/8, x1/16, x1/32, x1/64
When you want to reduce the graph, make the scale smaller.
When you want to enlarge the graph, make the scale larger.

AUTO scaling is used during recording. This cannot be
changed.

Cursor measurements

CURSOR

Move the vertical
cursor left and right
to read the display
value.

3+

Upper: Pst measured value
Lower: PIt measured value

[ olese 5 Y 38 h 8 min/div
CUTTTEEA03 3705 0370670307 0308 e300 3T
21:26  B3:26 89:26  15:26 21:26  B83:26 89:26

Measured values of Pst and Plt can be read every 10 minutes.
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Scrolling through waveforms

SCROLL
!

@ Scroll through the

@@@ graph

'"""""'9'37'9'3"""'9'3:'/"95""9'3):"9'5'""'B??B?""B?'}'H'B"'
21:26 B83:26 B9:26 15:26 21:26 03:26 09:26
Scroll bar

BN
|<—>{ Graph display range

- All recorded data >

The waveform display range (white belt) on the scroll bar
indicates what interval of recorded data is displayed on the
screen.

When AUTO is set during recording, the X-axis and Y-axis
are automatically scaled so that all the time series graphs
are displayed on the screen.

If you change the X/Y-axis scale, you can scroll through the
time series graph in every direction.




110
6.6 Flicker

6.6.3 IEC Flicker List

Statistics on Pst and PIt are displayed every 10 minutes, along with the
date and time.
» Pst: short interval flicker value

e PIt: long interval flicker value
TIME PLOT

cH Pk Py i
C PC CARD

ENALYZING
FLICKER

A2 el : "1 ELEMENT
LIST 1197 83-10 22:56:21 7 ELEWENT

2882783719
15:33:37

in the list every 10 minutes together with the date and time.

« This is only displayed if Pst, Plt is selected for flicker in [SYSTEM]-DF2
[MAIN]-IMEASURE].

« EN50160, “Voltage characteristics of electricity supplied by public distri-
bution systems”, specifies a limit of Plt < 1 during 95% of a 1-week
period.

NOTE « The displayed statistics are for IEC flicker (Pst and PIt), and are displayed
EE——— 4
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6.6.4 AV10 Flicker Graph

TIME PLOT

FLICKER

&

GRAPH

NOTE

Reference volt-
age for AV10

flicker

/TIME PLO

1 ELEMENT
7 FLEMENT

8.008 ; ] i : : h 8 min/div :
CUUTTR27287 02228 03701 03700 a3l 0301 e3ser 5
[ Changing the Y-axis scale (page 112)
@ [ Changing the X-axis scale (page 112)
[ Clrsor measurements (page 112)
[Strolling through waveforms (page 113)

» The graph is updated once a minute, regardless of the interval that is set
for [SYSTEM]-DF2[MAIN]-[RECORDING].

STAR

» After you press , the clock displays “00” seconds and measure-
ment starts.

e This is only displayed if AV10 is selected for flicker in [SYSTEM]-DF2[
MAIN]-IMEASURE].

» AV10 flicker can only be measured on one of the voltage channels U1,
U2, or U3.

» The measurement source is the same as the PLL source.

With AV10 flicker measurement, the reference voltage is automatically
set internally using AGC (automatic gain control).

Once the fluctuating voltage value has stabilized, the reference volt-
age is automatically changed to that value.

Therefore, unlike conventional AV10 flicker meters, there is no need to
switch supply voltage settings.

Example:

Fluctuating voltage: Stabilizes at 96 V rms reference voltage is auto-
matically changed to 96 V rms

Fluctuating voltage: Stabilizes at 102 V rms reference voltage is auto-
matically changed to 102 V rms

Due to the effect of the high pass filter used with A V10 flicker, if you
begin measuring A V10 immediately after making settings, the A V10
flicker measurement value may be unstable, causing the first and sec-
ond settings to display large values.

After making settings on the [SYSTEM] screen, it is recommended
that you wait about 3 minutes before you start measuring.



112 I
6.6 Flicker

Changing the Y-ax