HIOKI

Instruction Manual

3197

POWER QUALITY
ANALYZER

HIOKI E. E. CORPORATION
January 2009 Revised edition 4 3197A981-04 09-01H







Contents
meeessssssssss Contents -
INEFOAUCTION. ...t e e e ee e 1 a
Confirming Package Contents.........ccccveeeeiviciciiiiiiieieeee e 2
Safety INformation ..........oooveiiiii e 4
Operating PreCcautionsS........coovieeieeieieeveeeeieesss e g
Operating Procedure Descriptions in this Manual
Chapter 1 a
Overview 13
1.1 Product OVEIVIEW .......ceeeeiiiiieieeeitiieeeecetiiie et e e 13 a
1.2 FEALUIES ..ot 14
1.3 Measurement Flowchart ...........cccocviiiieieee s 17
B |nitial instrument preparations ...........ccccoeiiiieen e 19 a
B |nstall and connect the instrument, and turn the power on ....... 19
B Other preparations .........ccccoovieviieieniie e 19
B Confirming Instrument Settings and Connecting to the Lines
10 D8 MEASUIEA ....cooiiieiiiiie e 20
B Start recording and analyze recorded measurement data. ....... 21
Chapter 2
Names and Functions of Parts and Basic
Setup 23
2.1 Panel and Operating Keys ........cccccvevvveviivvinniinninnnnnn. 23 a
2.2 BasiC Operations ........ccccceveeiiiiiieeieeeiieiieeeieevesieeinienne 27
2.3 Screen Configurations ..........ccccveevvivieeeesiiieeeessiieeens 28 a
2.4 Common Screen Elements ............ccccccviiiiiiieeeee e, 32
2.5 Internal Operating Status and Memory Usage ........... 34
B When Memory Partitioning is Disabled (Partition: [OFF]) ......... 34
B Using Memory Partitioning (Partition: [ON]) .....ooiiiiiiiiiiniiinns 35
Chapter 3
Measurement Preparations 37
3.1 Initial Instrument Preparations .........ccccccvvvvvvivvnvnnnnnn. 37
B Apply the appropriate label to the input terminals ..................... 37 a
B Apply the appropriate labels to the voltage measurement and
Clamp SENSOr [€adS ......ccoooiiiiiiiiiiii e 38
B ALACH the SIraP ...vvvviieeiieee e 38




Contents
B [nstall the 9459 Battery Pack .........ccccooocuiieiiiiiiiiiiiee e 39
B Charge the 9459 Battery Pack .........ccccovcviiiiiiinieiiiiee e 40
3.2 Connecting the AC Adapter .........ccoevvvvvvivvinvinniinenenn, 41
3.3 Connecting the Voltage Cords ..........ccccvvvvvvvvvvvinnnnnnn. 42
3.4 Connecting Clamp SENSOIS ......cccceevvveiiiiiviiieiineeeeeenn 44
3.5 Turning the Power On and Off ..........cccccvviivivieneenen, 46
3.6 Other Preparations ........ccccceeeeeeiiiiiiivieeiiiiinnn e 48
B Select the screen color scheme to match the input terminal
[ADEIS .o 48
B Select the naming convention to be applied to each
phase line measurement on the display .........cccccooeciiiieeniininnn. 49
3.7 Auxiliary Function (KEY LOCK) .......cccovvvvvvivvinninninnnn, 51
3.8 Auxiliary Function (Save screenimage) ................... 52
Chapter 4
Pre-Measurement and System Settings 53
4.1 Basic Setup (Typical Settings) ........ccvvvvvriiiiiiienieneennn. 54
4.2 Selecting the Measurement Method (SYSTEM Screen)
[MEASURE] .ovuiiiiiiiiiieiiceeeeee e 57
B Selecting the Line Frequency (Frequency) ......ccccccevvevvvieeeenens 58
B Setting the Wiring Method (Wiring) ......ccoveeeeiiiiiiiieeeiieeeeee 58
B Setting the Line Voltage (Nominal Line Voltage) of the
Lines to be Measured .........ccccceeviiiiieniiiicc e 59
B Selecting the Clamp Sensor Model and Current Range ........... 60

B Setting the PT Ratio (when measuring using a transformer) .... 61
B Setting the CT Ratio (when measuring using a transformer) .... 61
B Selecting the Voltage Harmonic Calculation Method ................ 62
B Selecting the Power Factor Calculation Method (PF Type) ...... 62

4.3 Setting the Recording Method........... [REC&EVENT] 63
B Setting the Method for Recording to Internal Memory
(PArIHION) ittt
B Setting the Recording Interval (Interval)
B Setting Demand Period .............cceevviiieiiie e
B Setting Recording Start and Stop TiMeS .........cccceevvvvveiiiniiene 66
4.4 Setting Event Detection..................... [REC&EVENT] 67
B Start Event/ Stop EVENE ....ocvveiiiiiee e
B Manual EVENES .......ccccviiiiiiiiiiiiicice e
B Setting TIMed EVENLS .......cooiiiiiiiiii e
B Setting INruSh EVENLS .....coovviiiiiiiee e
B Setting Transient EVENLS ......ccccoovvvvieee e,
B Setting Voltage Swell, Dip and Interruption Events




Contents
4.5 Changing Instrument System Settings...... [SYSTEM] 72 .
Bl Displaying the Instrument's Version Number (Version) ............. 72
B Changing the Display Language (Language) ...............ccccceeeee... a
B Changing Screen Colors (COIOr) ......cccoeiiiiiiiienieeiiieeeee e
B Enable or Disable Beep Sounds (BE€p) .....ccveeveeiiiiiieieeenniinnnns
B Setting the LCD Backlight Timeout (Backlight)
B Adjusting Screen Contrast (CONtrast) .........cccceveriieeeeriieeeiinneens g
B Setting the CIocK (CIOCK) .....ccvvviiiiiiiiiee e
B Viewing the Serial NUMDET ........ccoeiiiiiiiiiiiicee e
4.6 Initializing the Instrument (System Reset) .................. 77 a
Chapter 5
Making Connections and Starting & a
Stopping Measurement 79
5.1 Pre-Operation INSPection ...........ccceeevevvvvvievreviiiininnnnnn. 79
5.2 Connecting to the Lines to be Measured ................... 81 a
5.3 Verifying Correct Wiring (Connection Check) ............ 86
5.4 Starting and Stopping Recording .........ccccocvveeeeeeeeenn. 88 a
B Starting and Stopping Recording Without Memory Partitioning
(Partition: OFF) ....coiiiiiieiieceie e e 89
B Starting and Stopping Recording with Partitioned Memory
(Partition: ON) oo e 92
5.5 Erasing Data ........c.ccvviviiiiiiiiiiiiieeeeeeeece e 93
5.6 Recovering From a Long-Term Power Outage .......... 94 a
Chapter 6
Viewing Data 95
6.1 Viewing Instantaneous Data (VIEW Screen) ............. 96 a
B Holding the Screen Display..... (Common to all VIEW screens) 96
B Viewing Waveforms ........ccccovceeviienieeeniieeennne [WAVEFORM] 97
W Vector DiSplay .....c.cuueeeeeiiiiiiee e [VECTOR] 98
Bl Displaying HarmonicCs .......ccccceevviviniieeeniieeenne [HARMONICS] 99
W Displaying the DMM Screen (voltage, current and
instantaeous power values)[DMM] .......ccccccovvieniiieniieeenieeees 101

6.2 Displaying a Time Series Plot (TIME PLOT screen) 102
B Common Operations and Screen Items

(Common to TIME PLOT SCrEENS) ...ccceeeiiuuriieiaeeiiiiiieeaaeeiens 102
B Displaying the Rms Fluctuation Graph.........c...ccccceuee... [RMS] 103 u
B Displaying a Voltage Fluctuation Graph............ [DIP/SWELL] 105
B Displaying a Demand Graph .........cccccceeiiiiiinenenn. [DEMAND] 106 -
Index




v

Contents
B Displaying an Energy Consumption Graph............ [ENERGY] 107
6.3 Viewing Anomalous Phenomena (EVENT screen) . 108
B Viewing the [RMS WAVE] SCreen .......cccccevveeeenieieeiniieenieens 108
B Viewing the [INRUSH] SCreen ........ccccoovieeviiiniiee e 109
B Detection Methods and Recording Contents of Events .......... 110
B Operations Common to the EVENT Screens .........c.ccccceeeennn. 114
B Viewing Event Detection Detalils..........c.cccceevvuneenns [DETAILS] 117
B Displaying Detected Event Waveforms ........... [WAVEFORM] 120
W Displaying Detected Voltage Fluctuation Events|[RMS WAVE] 121
B Displaying Detected Inrush Current Events............ [INRUSH] 122
6.4 Viewing Recorded Data ([REVIEW] State) .............. 123
B Viewing Only Data Recorded in Memory Partition No. 1 ........ 123
B Viewing Data Recorded in Multiple Memory Partitions ........... 124
B Analyzing TIME PLOT data
B Analyzing EVENT data .......cccoovveeiiiiieiiiie e
Chapter 7
Viewing Data on a Computer 127
7.1 OVEIVIEW ..ottt
B PC System Requirements
B Filesonthe CD .......cccoco....
B Preparing to Run the Application Programs ...............
B Running the Application Programs .........cccccocvveiviiienniiennnnen.
7.2 Installing JRE .......ooiriiiee e
7.3 Installing the Application Programs ..........cccccceeeenn.
7.4 Connecting the Instrument and Computer with the
Supplied USB Cable .........ccoovvviviiiiiiciiin e, 134
7.5 Starting the Instrument Application Programs ......... 138
Chapter 8
Specifications 139
8.1 General Specifications ..........cccceeevvvviiviviiiiii, 139
8.2 Detailed Specifications of Measurement Parameters 144
8.3 Event Specifications
8.4 Function Specifications ...........ccccceevevvivvivvieiiiiiiiiiinnn 152
8.5 Calculation FOrmulas .........ccccccoiiiiiiiiiiiiiiiiiniieeeen, 156




\

Contents

Chapter 9
Maintenace and Service 163

9.1 Troubleshooting
9.2 CleaniNg .....cccovvuerieiiiiiiiiieiiiesieee e e ee e e e e

9.3 Battery Pack Replacement and Disposal ................. 166
9.4 Disposing of the Instrument ...........ccccccviiiiiivieeeeeennn, 167
Appendix A1
Appendix 1 Interval and Recording Time Settings .........c.ccccoeeuee. Al
Appendix 2 Relation Between Graph Divisions and Time.............. A5
Appendix 3 3197 Data-header Composition
Appendix 4 Displayed and Measurement Ranges ...............o..c..... A8
Appendix 5 Power Range StruCture ...........cccceeeevvecuiivieeeeeeesieiinnnns A9
Appendix 6 Clamp Sensor Combined Accuracy.........cccceeeeeennne A10
Appendix 7 How to Resolve USB Data Transfer Problems......... All
Appendix 8 List of Settings (Default Settings) .........cccccceeeeiiiinnnns Al13
Appendix 9 DefiNitioNS..........uuviiiiieeiiiiiiier e Al4
B Detecting Anomalies and Phenomena Due to Drops in
Power QUAILY .......coouiiiiiieiieiieee e Al4

B Power Measurement by the Two-Meter Method, and
U3, I3 Measurement Theory

B TerminOlOgY ....ccccveviiueie et

Index

QRAEREGARLAREAARANA

Index



Vi

Contents




1

Introduction

Introduction .

Thank you for purchasing the HIOKI "Model 3197 Power Quality Ana-
lyzer." To obtain maximum performance from the instrument, please
read this manual carefully, and keep it handy for future reference.

In this document, the “instrument” means the Model 3197 Power Quality
Analyzer.

Optional clamp-on sensors (or clamp-on leakage sensors (p. 3)) are
required to measure current with this instrument. These are called clamp
sensors in the rest of this manual.

Refer to the manual provided with the clamp sensors for details.

Registered trademarks

« Windows is a registered trademark of Microsoft Corporation in the
United States and/or other countries.

¢ Sun, Sun Microsystems and Java are trademarks or registered trade-
marks of Sun Microsystems, Inc. in the USA and other countries.

« Adobe and Reader are either registered trademarks or trademarks of
Adobe Systems Incorporated in the United States and/or other coun-
tries.
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Confirming Package Contents

Confirming Package Contents

When you receive the instrument, inspect it carefully to ensure that no damage
occurred during shipping. In particular, check the accessories, panel switches,
and connectors. If damage is evident, or if it fails to operate according to the
specifications, contact your dealer or Hioki representative.

O Model 3197 Power Quality Analyzer

.................. 1
(S
............................ 1

T

O 9438-05 Voltage Cord
(Four black voltage cords).......... 1 set

=
e R

Confirm that these contents are provided.
Accessories

O Instruction Manual...............cccccvvveee. 1
O Measurement Guide ............cccueee.... 1

o

O PC application program for Model 3197

Install these on the instrument before oper-
ating (p. 37)

O Measurement lead labels.......... 1 sheet

(For channel identification of the voltage measure-
ment and clamp sensor leads)

(p- 38)

O Input terminal labels ................. 1 sheet

(Apply the appropriate labels around the input termi
nals according to usage)

([@oicio) UL

Goom | (P-37)
L

(p- 38)
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Confirming Package Contents

Options

For the details, contact your supplier or Hioki representative for details.

Clamp-On Sensor Products (voltage-output type)

Clamp-On 9660 9661 9669
Sensors

(Rms current 100 500 1000
rating)

9694

9695-02

50

Accessory: Model 9219 Connection Cable (for Models 9695-02 and -03)

Flexible 9667

Clamp-On

Sensors )
|

(Rms current 500, 5000

rating)

Software (PC application programs)
For computer analysis of measurement data
0 9624-50 PQA-HIVIEW PRO

Power Sources
[0 9418-15 AC Adapter (includes power cord)
O 9459 Battery Pack

Clamp-On
Leakage
Sensors
(for measur-
ing leakage
current)

(Rms current
rating)

9657-10

9695-03
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Safety Information

Safety Information

ADANGER This instrument is designed to comply with IEC 61010 Safety Stan-

== dards, and has been thoroughly tested for safety prior to ship-
ment. However, mishandling during use could result in injury or
death, as well as damage to the instrument. However, using the
instrument in a way not described in this manual may negate the
provided safety features.
Be certain that you understand the instructions and precautions in
the manual before use. We disclaim any responsibility for acci-
dents or injuries not resulting directly from instrument defects.

This manual contains information and warnings essential for safe opera-
tion of the instrument and for maintaining it in safe operating condition.
Before using it, be sure to carefully read the following safety precautions.

Safety Symbols

A A\In the manual, the /A symbol indicates particularly important infor-
mation that the user should read before using the instrument.

The A\ symbol printed on the instrument indicates that the user
should refer to a corresponding topic in the manual (marked with the

@ symbol) before using the relevant function.

== Indicates DC (Direct Current).

~ Indicates AC (Alternating Current).
_L_ Indicates a grounding terminal.
I Indicates the ON side of the power switch.

O Indicates the OFF side of the power switch.

The following symbols in this manual indicate the relative importance of
cautions and warnings.

ADAN £R Indicates that incorrect operation presents an extreme hazard
G that could result in serious injury or death to the user.

AWARN’NG Indicates that incorrect operation presents a significant hazard
that could result in serious injury or death to the user.

ACAUTION Indicates that incorrect operation presents a possibility of injury
to the user or damage to the instrument.

NOTE Indicates advisory items related to performance or correct
operation of the instrument.
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Safety Information

Other Symbols .

® Indicates the prohibited action.

(p. ) Indicates the location of reference information.
@ Indicates quick references for operation and remedies for trouble-
shooting.

* Indicates that descriptive information is provided below.

[ ] Screen labels such as menu items, setting items, dialog titles and
buttons are indicated by square brackets [ ].

SET

(Bold)

Unless otherwise specified, “Windows” represents Windows 95, 98, Me, Wid-
ows NT4.0, Windows 2000, or Windows XP.

Bold characters within the text indicate operating key labels.

Accuracy We define measurement tolerances in terms of f.s. (full scale), rdg. (reading)

and dgt. (digit) values, with the following meanings:

« f.s. (maximum display value or scale length)
The maximum displayable value or scale length. This is usually the name of
the currently selected range.

« rdg. (reading or displayed value)
The value currently being measured and indicated on the measuring instru-
ment.
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Safety Information

Measurement categories (Overvoltage categories)

This instrument complies with CAT |11 (600 V) and CAT IV (300 V) safety require-
ments.

To ensure safe operation of measurement instruments, IEC 61010 establishes
safety standards for various electrical environments, categorized as CAT | to
CAT IV, and called measurement categories. These are defined as follows.

CAT I: Secondary electrical circuits connected to an AC electrical outlet
through a transformer or similar device.

CAT Il: Primary electrical circuits in equipment connected to an AC electrical
outlet by a power cord (portable tools, household appliances, etc.)

CAT llI: Primary electrical circuits of heavy equipment (fixed installations) con-
nected directly to the distribution panel, and feeders from the distribu-
tion panel to outlets.

CAT 1V: The circuit from the service drop to the service entrance, and to the
power meter and primary overcurrent protection device (distribution
panel).

Higher-numbered categories correspond to electrical environments with greater
momentary energy. So a measurement device designed for CAT Il environ-
ments can endure greater momentary energy than a device designed for CAT II.
Using a measurement instrument in an environment designated with a higher-
numbered category than that for which the instrument is rated could result in a
severe accident, and must be carefully avoided.

Never use a CAT | measuring instrument in CAT I, IIl, or IV environments.
The measurement categories comply with the Overvoltage Categories of the
IEC60664 Standards.

Distribution Panel

Service Entrance

Internal Wiring

CAT i
CATIIl CAT I,__5_/-

b [:Bg:[ Outlet
i o

Fixed Installation

Service Drop
N

Power Meter
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Operating Precautions

| Operating Precautions .

Follow these precautions to ensure safe operation and to obtain the full
benefits of the various functions.

» Before using the instrument the first time, verify that it operates nor-
mally to ensure that the no damage occurred during storage or ship-
ping. If you find any damage, contact your dealer or Hioki
representative.

Before using the instrument, make sure that the insulation on the
9438-05 Voltage Cord and clamp sensor leads is undamaged, and
that no bare conductors are improperly exposed. Using the instrument
in such conditions could cause an electric shock, so contact your
dealer or Hioki representative for replacements.

Instrument Installation

» Operating temperature and humidity:
0 to 40°C at 80% RH or less (non-condensating)

« Temperature and humidity range for guaranteed accuracy:
23+5°C, 80%RH or less

Avoid the following locations that could cause an accident or damage
to the instrument.
v, EXposed to direct sun-
S, -
Q1% light
:ﬁ'”\ Exposed to high tem-
perature

, w7 In the presence of cor-
rosive or explosive
gases

— Exposed to strong

Exposed to liquids = e
Exposed to high hu- —B electromagnetic flelt_js
midity or condensation ® :@ Near electromagnetic

radiators
"7 Exposed to high levels ==
4 X i Vi —~ . I
' - of particulate dust ®‘l{ Subject to vibration
2oL i
Placement
Do not place the instrument on an unstable or slanted surface.
Using without the stand Using with the stand
See: "Opening and closing
the stand"(p. 26)
I ll
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Operating Precautions

Handling the Instrument

/NHARNNG

ANCAUTION

* Do not allow the instrument to get wet, and do not take measure-
ments with wet hands. This may cause an electric shock.

* Never modify the instrument. Only Hioki service engineers
should disassemble or repair the instrument. Failure to observe
these precautions may result in fire, electric shock, or injury.

* To avoid electric shock when measuring live lines, wear appro-
priate protective gear, such as insulated rubber gloves, boots
and a safety helmet.

To avoid damage to the instrument, protect it from physical shock when
transporting and handling. Be especially careful to avoid physical shock
from dropping.

Handling the cords and clamps

A\DANGER

Connect the clamp-on sensors or voltage cords to the instrument

first, and then to the active lines to be measured.

Observe the following to avoid electric shock and short circuits.

* To avoid short circuits and potentially life-threatening hazards,
never attach the clamp to a circuit that operates at more than the
maximum rated voltage to earth (9660: 300 VAC, 9661: 600 VAC,
9667: 1000 VAC, 9669: 600 VAC, 9694:300 VAC), or over bare con-
ductors.

Maximum rated voltage to earth Clamp sensors

AC1000 V 9667

AC600 V 9661, 9669

9660, 9694, 9695-02, 9695-03,
9657-10, 9675

AC300 VvV

« Clamp sensor and voltage cords should only be connected to the
secondary side of a breaker, so the breaker can prevent an acci-
dent if a short circuit occurs. Connections should never be made
to the primary side of a breaker, because unrestricted current
flow could cause a serious accident if a short circuit occurs.

* Do not allow the voltage cord clips to touch two wires at the
same time. Never touch the edge of the metal clips.

* Use only the supplied 9438-05 Voltage Cord to connect the prod-
uct input terminals to the circuit to be tested.

* When the clamp sensor is opened, do not allow the metal part of
the clamp to touch any exposed metal, or to short between two
lines, and do not use over bare conductors.




9

Operating Precautions

ACAUT’ON » Avoid stepping on or pinching cables, which could damage the cable .
— insulation.

« To avoid breaking the cables, do not bend or pull them.

« To avoid damaging the power cord, grasp the plug, not the cord, when
unplugging it from the power outlet.

» Keep the cables well away from heat sources, as bare conductors
could be exposed if the insulation melts.

» Be careful to avoid dropping the clamps or otherwise subjecting them
to mechanical shock, which could damage the mating surfaces of the
core and adversely affect measurement.

» Be careful when handling the cords, since the conductor being mea-
sured may become very hot.

* When disconnecting the BNC connector, be sure to release the lock
before pulling off the connector. Forcibly pulling the connector without
releasing the lock, or pulling on the cable, can damage the connector.

Before Turning Power On

/N\WARNING Battery Pack Operation
* For battery operation, use only the HIOKI Model 9459 Battery

Pack. We cannot accept responsibility for accidents or damage
related to the use of any other batteries.
See: "Charge the 9459 Battery Pack"(p. 40)
"9.3 Battery Pack Replacement and Disposal” (p. 166)

AC Adapter Operation

* Use only the supplied Model 9418-15 AC Adapter. AC adapter
input voltage range is 100 to 240 VAC (with £10% stability) at 50/60
Hz. To avoid electrical hazards and damage to the instrument, do
not apply voltage outside of this range.

* Turn the instrument off before connecting the AC adapter to the
instrument and to AC power.

» To avoid electrical accidents and to maintain the safety specifica-
tions of this instrument, connect the power cord only to a 3-con-
tact (two-conductor + ground) outlet.

» Before turning the instrument on, make sure the supply voltage
matches that indicated on the its power connector. Connection to
an improper supply voltage may damage the instrument and
present an electrical hazard.

See: "3.2 Connecting the AC Adapter" (p. 41)
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Operating Precautions

Input and Measurement Precautions

ADANGER » The maximum input voltage is as follows:
————  \/oltage input section: 780 Vrms, 1103 V peak.Current input sec-

tion: 1.7 Vrms, 2.4 V peak

Attempting to measure voltage in excess of the maximum input
could destroy the instrument and result in personal injury or
death.

The maximum rated voltage between the inputs and ground is
600 Vrms AC.To avoid damage to the instrument and personal
injury, never attempt to measure voltage that exceeds this rated
voltage above ground.

The voltage input terminals U1, U2, and U3 are not isolated from one
another.

To avoid electric shock accidents, use care to prevent wires from inad-
vertently touching the wrong input terminals whenever voltage is
present.

Note that the instrument may be damaged if current or voltage
exceeding the selected measurement range is applied for a long time
When the power is turned off, do not apply voltage or current to the
voltage input terminals or clamp sensor. Doing so may damage the
product.

To prevent damage to the instrument and sensor, never connect or
disconnect a sensor while the power is on, or while the sensor is
clamped around a conductor.

ANCAUTION

NOTE Correct measurement may be impossible in the presence of strong

~ . magnetic fields, such as near transformers and high-current conduc-
tors, or in the presence of strong electromagnetic fields such as near
radio transmitters.

Measurement values

* To ensure measurements are precise, warm up the instrument for at
least 30 minutes after plugging it in.

 This instrument is designed to measure commercial power lines with a
frequency of 50 or 60 Hz. It cannot measure power lines of other fre-
quencies or power lines where the waveforms are controlled using an
inverter.

¢ This instrument cannot measure power lines with superposed direct
current.

¢ This instrument uses algorithms to measure values for input voltage
and current waveforms using (see the specifications). On device using
different operation principles or algorithms differ, differences in mea-
surement values may result.

* When the display value for voltage or current is less than 1% of the
range, zero is displayed.
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Operating Precautions

Using VT and CT

NOJE - When the voltage or current for the power line being measured
- exceeds the maximum rated input for this device, use an external PT
or CT.

* When using an external PT or CT, make sure you use a device with a
minimal phase difference. By setting the PT or CT ratio, you can read
measurement values directly.

Instrument Storage

« The storage temperature range is -10 to 50°C at relative humidity not
exceeding 80%.

* The battery pack should be removed when the instrument is stored.
Store the battery pack in a cool place.
« The instrument should be recalibrated before use after long-term stor-

CD Handling

®
Q
®

ACAUT]ON  Always hold the disc by the edges, so as not to make fingerprints on
—  thedisc or scratch the printing.

» Never touch the recorded side of the disc. Do not place the disc
directly on anything hard.

» Do not wet the disc with volatile alcohol or water, as there is a possibil-
ity of the label printing disappearing.

« To write on the disc label surface, use a spirit-based felt pen. Do not
use a ball-point pen or hard-tipped pen, because there is a danger of
scratching the surface and corrupting the data. Do not use adhesive
labels.

» Do not expose the disc directly to the sun's rays, or keep it in condi-
tions of high temperature or humidity, as there is a danger of warping,
with consequent loss of data.

» To remove dirt, dust, or fingerprints from the disc, wipe with a dry
cloth, or use a CD cleaner. Always wipe radially from the inside to the
outside, and do no wipe with circular movements. Never use abra-
sives or solvent cleaners.

« Hioki shall not be held liable for any problems with a computer system
that arises from the use of this CD, or for any problem related to the
purchase of a Hioki product.
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Operating Procedure Descriptions in this Manual

| Operating Procedure Descriptions in this Manual

Indicates items you can
Indicates the screens you can  select by the cursor keys,
Operating keys select by pressing the key. and the current selection.

1 (system )
Select the screen.

2 0
(g{_; Move to the setting item.
3 Select from the pull-down menu. UP.efeancs.
o

Clamp

v

(.
Accept / Cancel

® Setting Contents
AUTO/ 50Hz/ 60Hz

® The AUTO setting automatically selects 50 or 60 Hz internally when measurement starts.

Indicates items you can select from the pull-down menus, and their descriptions.
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1.1 Product Overview

1.1 Product Overview

The 3197 Power Quality Analyzer is a measurement instrument designed to
detect power line anomalies and to analyze the power quality of power lines.

Power lines can be monitored and recorded for anomalies over long periods, and the causes
of anomalies can be analyzed by comparing measurements with particular standard charac-
teristics. In addition, utilizing remote computer control, abnormal events at a remote site can
be noticed as soon as they occur. Measurement data recorded in internal memory can be
transferred to a computer for analysis by PC application program for Model 3197.

Flickering light bulbs, short bulb life, malfunctioning office machines, intermittent device opera-

Power Quality Deterioration

tion, overheating of equipment with capacitively compensated reactance, overloads, opposite-
and missing-phase relays sometimes occur.

Connect the instrument to the lines to be measured.

p

Verify the vectors and wave-
forms of three-phase power
sources.

Three-phase voltage/
current waveform and
vector displays

A\

(- M
Observe voltage

fluctuations of commercial
power and determine the oc-
currence of events.

Power quality measurement

(Verify energy consumption
and load demand at distribu-
tion panels.

Energy consumption and
demand measurement

(&

|\

-
Verify inrush current, such as
upon motor startup.

Inrush current measurement

(o — /)
Verify conditions of harmonic
power and distortion

Harmonic measurement

Capture images of
measurement conditions.

Display screens can be cap-
tured as BMP files (p. 52).

Remote Control

The instrument can be remotely
controlled by a computer using
the supplied USB cable and
special-purpose PC application
programs.

Data transfer and analysis

Transfer data to a computer connected to the instrument by USB ca-

ble, and view measurement data using the supplied PC application

program for Model 3197 (p. 127).

Optional analytical application programs are also available for precise

data analysis.
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1.2 Features

1.2 Features

& Supports various power line wiring configurations

Measures three channels of voltage and current.

With just one instrument, measure voltage, current and power on single-
phase 2-wire, single-phase 3-wire, three-phase 3-wire and three-phase
4-wire systems.

Neutral current in three-phase 4-wire systems is available by calculation.

Vector multi-meter function

Measurement line wiring connections can be checked from the initial
screen.

Verify phase detection (vector check), measure voltage and current, and
check for miswired connections on a single screen.

Basic Setup

Use "Basic Setup" to configure settings for the wiring configuration con-
nections and the clamp sensors to be used. Standard line frequencies
and voltages are detected and set automatically. The default settings
can be used for detecting typical events.

Automatic data recording compression function

This function begins recording at one-second intervals and automatically
lengthens the recording interval to up to an hour as internal memory fills.
This function helps to ensure that suitable data quantities are acquired
for analysis, whether the overall measurement period is short or long.
This function supports continuous measurement sessions of up to about
125 days.

Broad selection of clamp sensors

Select from our present line of voltage-output type clamp sensors

¢ Clamp-on sensor Models 9660, 9661, 9669, 9694, 9695-02, 9695-03
¢ Clamp-on leak sensor Models 9657-10, 9675

¢ Flexible clamp-on sensor Model 9667
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1.2 Features

¢ Simultaneous measurement of various power quality parameters

The following power quality parameters can be simultaneously mea-

sured and recorded. a

« Transient overvoltage (impulse)

* Voltage swells, voltage dips, interruptions, frequency, voltage, voltage
waveform peaks, current, current waveform peaks, active power,
apparent power, reactive power, power factor, displacement power
factor, voltage unbalance factor, harmonic voltage, harmonic current,
harmonic power, fundamental voltage phase difference, fundamental
current phase difference, total harmonic voltage distortion factor
(THD-F), K factor, active power value, reactive power value, active
power demand, reactive power demand

See: "Detecting Anomalies and Phenomena Due to Drops in Power Quality"
(p. A14)

& Display time series plots of rms values and voltage fluctuations

Record and display fluctuations in various power quality parameters as a
time series plot.

Display and record calculated maximum, average and minimum values
during each measurement interval.

Rms voltage is calculated for one waveform shifted by half of a cycle,
and is recorded and displayed as a time series plot of voltage fluctua-
tions to detect voltage swell, voltage dip and interruption events.

@ Measure demand and energy consumption

Measure polarity-specific demand parameters such as consumption,
regeneration, lag, lead and energy consumption. Demand and energy
consumption can be verified on a time series plot.

& Event detection function

Set thresholds at which to detect and record events while measuring.
Detected events can be analyzed using the event monitor, event list or
event waveform display.

Event detection is available for voltage swells, voltage dips (instanta-
neous dips), interruptions, inrush current, transient overvoltage, timed
and manually triggered events.

& Measure inrush current

Measure motor startup current. Rms current is recorded for 30 seconds
and displayed graphically.

& Internal memory with backup battery preserves recorded mea-
surement data
Measurement data is recorded into the 4 MB internal memory and
retained by a lithium-ion battery that should not require replacement for
about 10 years. So data is preserved even during power outages.
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1.2 Features

4 Color LCD included

The instrument includes a 4.7-inch color STN liquid crystal display.
Numerical values, waveforms and graphs are clearly displayed.

Selectable display languages

Select English, Chinese, Japanese, or other language display text. Help
messages describing the settings appear in the selected language

Selectable channel (input terminal) colors

Select from five channel color schemes.

Match the screen display colors (waveforms, vectors and numerical val-
ues) to the input terminal and measurement lead labels.

& AC adapter and rechargeable battery pack included

The AC adapter and NiMH rechargeable battery pack are included as
standard accessories. The battery can be charged whether the instru-
ment is turned on or off, and powers the instrument for up to six hours of
continuous operation.

Hand-held design

The instrument weighs only 1.2 kg, and the rubber grip makes it comfort-
ably hand portable.

USB 2.0 interface and PC application program for Model 3197
are included

The instrument can be remotely controlled, and data can be transferred
and analyzed on a computer using the supplied USB cable and special-
purpose PC application programs.

Detect wiring connections

Detection of phases, disconnected voltage cords and reverse-connected
clamp sensors can be determined from the Wiring Confirmation screen,
S0 miswiring can be avoided when measuring.

Optional data analysis application programs

Detailed analysis of measurement data recorded by the instrument is
available with the optional Model 9624-50 PQA-HiView PRO data analy-
sis application programs.
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1.3 Measurement Flowchart

1.3 Measurement Flowchart

SICIRSICTSNE ol sMUITo ET a6 Flow process descriptions are also on page 19 to a
See: 3.1 (p. 37) page 21 .

Install & Connect

See: "Instrument Installation” (p. A7)

3.2 (p. 41)

gi EE ji; Install the Connect the TR RS G
. . i instrument cables

35 (p. 46) instrument

Make Instrument Settings
See: Chapter 4 (p. 53)

Basic Setup Advanced Setup (to change settings)

Execute Basic Setup to configure mini- Make settings as needed to change thresh-
mal settings such as the wiring configu- old levels or to specify recording times.
Connections

ration for recording measurements.
Measure instaneous data
without recording
See: 5.2 (p. 81), 5.3 (p. 86)
On the screen, verify that the instru-

ment is properly connected to the lines When finished =Turn power off

to be measured (Wiring Con-

firmation screen).

Confirm Measurement

START
TOP

Manual recording cootose Time controlled
recording
[]

Measure automatically at pr'eset start time

v

Finish ) )
Stop automatically at preset stop time

See: 5.4 (p. 88) To immediately stop measuring

See: 5.4 (p. 88)

‘..'.“

Go to the next page.
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1.3 Measurement Flowchart

Analyze Recording Data See: Chapter 6 (p. 95)

View data on the instrument View data on a computer
— Connect the instrument to a computer
View instaneous data VIEW
using the supplied USB cable. Then us-

View recorded time series data ing the supplied PC application program

View recorded anomaly waveforms for Model 3197, transfer recorded data
for analysis.

Finish Turn the power off
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1.3 Measurement Flowchart

4 Wl Initial instrument preparations

O Apply the appropriate label to the input terminals (p. 37) a
O Apply the appropriate labels to the voltage measurement and clamp sensor leads

(p- 38)
O Attach the strap (p. 38)

O Install the 9459 Battery Pack (p. 39), and charte it (p. 40).

Install this instrument
(p-7)

Install and connect the instrument, and turn the power on

Refer to "5.1 Pre-Operation Inspection” (p. 79)
before using the instrument.

2 Connect the required
measurement leads to
the voltage input termi-
nals (p. 42).

.

4 Connect the power cord.

(p. 41)

1. Connect power cord to the
AC adapter.

2. Plug the AC adapter into
the instrument.

3. Connect the power cord to
a power outlet.

N
3 Connect the required clamp
sensors to the current input
terminals (p. 44).

To use a computer
Connect the USB cable to the
USB port on the instrument.
(p. 134)

(p. 46).

Q oFF

The POWER LED flashes.
J

% J Other preparations

O Select another display language (p. 47)
O Select the screen color scheme to match the input terminal labels (p. 48)
O Select the naming convention to be applied to each phase line measurement on

the display (p. 49)




20

1.3 Measurement Flowchart

Confirming Instrument Settings and Connecting to the Lines to
be Measured

Make the required settings before\
connecting (p. 57).

Select the appropriate wiring configura-
tion and clamp sensor model settings.

\

N
Select the appropriate wiring con-

figuration and clamp sensor model
settings (p. 81).

\.

—3

N
Confirm the correct connection
status (p. 86).

Confirm measurement values and vector

display.

\ J
Basic Setup Advanced Setup
measurement Make the appropri-
values and vector |ate settings for
display measurement as

occasion demands
(p. 53).

Set measurement and
recording  conditions
Press (7O to such as the recording
select Basic Setup, | method (memory parti-
and press to |tioning and interval)
execute (p. 54). and event settings.

Before starting recording, confirm that the instrument's clock
shows the correct time. If not, set the clock (p. 76).

Note that correct clock setting is especially important when record-
ing start and end times are specified.
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1.3 Measurement Flowchart

L.y Start recording and analyze recorded measurement data.

. . N ( .
Starting and stopping Recording measurements at a
measurement by key presses specified time
Set the timers beforehand (p. 66)
Start recording Stop recording ) )
measurements measurements Start Time Stop Time

[RECORDING] [WAITING] [RECORDING]

J \\

» Settings cannot be changed while recording. To change a setting, first press the

» When you press the START/STOP key while recording, a confirmation message asks

START/STOP key to stop measuring.

whether you want to temporarily stop recording. Press the ENTER key to stop the
measurement.

Enable the KEY LOCK function to avoid inadvertent key operations while record-
ing.(p. 51)

To restart, press the DATA RESET key.

s

\

~

Analyze instaneous Analysis can be performed during or after recording

measurement data

Viewing instaneous
data (p. 29)

J

( . . . \
Analyze recorded Analysis can be performed in the same way during

measurement data or after recording

Viewing changes
over time

(time series data) \
(p- 30) I

Select views of trends,
demand and energy con-
sumption.

Viewing data

anomalies

(when an event
occurs) (p. 31)

Verify detailed event wave-
forms, graphs and the num-
ber of occurrences.

\\

USB ‘ ‘ Using remote control
View on cable

a computer ===z Transfer data
= Analyze data
Computer 3197 (p. 127)

See the references for details
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1.3 Measurement Flowchart
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2.1 Panel and Operating Keys

| 2.1 Panel and Operating Keys

Front Panel

HIOKI 3197 Powss Quaury Anacvzen

Display Screen
4.7-inch STN color
LCD

Operating KeysS g
(p. 25)

POWER LED (green)

This LED flashes when the power switch is on, operating from the AC
adapter or battery. The flashing state depends on the operating condi-
tions. (p. 46)
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2.1 Panel and Operating Keys

Left Side

Strap Hole
(p. 38)

T

AC Adapter socket

Connect the supplied Model 9418-15 \

AC Adapter. (p. 41)

CHARGE LED (red)

This LED lights when the battery is

charging. (p. 40)

POWER Switch

Turns the instrument on and off.

QO Power Off

|  Power On
(p. 46)

USB Port

(USB 2.0 mini-B receptacle)

Open the dust cap and connect the USB cable.
Connect to a computer to transfer data or operate

remotely. (p. 127)

N

Top Panel

N ul u2 u3

|- le—

Voltage Input Terminals (p. 42)

Am. mputs far 1 ~eocf car m~foov L \I_ Connect the supplied Model 9438-05 Voltage
@) @ ® (@)’" Cord (voltage cords).
1 2 u3

K
CLAMP it | UTS ~1.7v

T
J

L_ Current Input Terminals (p. 44)

J

11 12 13

Connect optional clamp sensors.

Apply one of the supplied input terminal la-
bels. (p. 37)

Attach the corresponding labels to the
clamp sensor and voltage cords. (p. 38)
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2.1 Panel and Operating Keys

Display screen selection

Operating Functions [ ) () () (7o) ]——Function selection

Start/stop recording —(_Z&E) W (vstem)—— Switch screens
Data reset — ()

Saving screen image—— (&% ) @
: ED—

The screen switches each

(E - time you press a key

See: "2.3 Screen Configura-
tions"(p. 28)

Making Settings Accept settings Moving the screen cursor
Cancel settings / Enable or Disable the key operations
@@ Selects from the functions displayed along the bot-
Function keys tom of the screen. Displayed functions depend on
@ the selected screen.
Displays the SYSTEM screen for setting instrument
SYSTEM key  measurement status and checking connections.
(p. 28)
Displays the VIEW screen to show measured data in
VIEW . .
MBI waveform, vector, harmonics or DMM views. (p. 29)
Displays the TIME PLOT screen for analyzing mea-
TIME PLO TIME PLOT key surement data fluctuations as a time series plot.
(p. 30)
EVENT EVENT key Displays the EVENT screen for analyzing data when
an event occurs. (p. 31)
@639 These keys move the cursor on the screen, and
an) Cursor keys scroll time series graphs.
ENTER key Accepts and applies selections and changed set-
tings.
Cancels selections and changed settings and reverts
ESC / KEY to the original settings.
LOCK key KEY LOCK (disables the operating keys): hold for
three seconds to lock or unlock the keys.(p. 51)
Starts and stops recording (p. 33)
E;—ART/STOP To restart recording: Press the DATA RESET key to
y clear the data, then press this key.
BATA DATA RESET Press this key to return to the [SET] state from the
key [ANALYZE] state. (p. 34)
TARD HARD COPY Saves the screen image as a bitmap (BMP format)
HORY (Screen shot)

key

file in internal memory. (p. 52)
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2.1 Panel and Operating Keys

Ev E_(\/D Manufacturer's serial

| number
d D Shows the manufacturer's serial

number.

d Do not remove this label, as it is
required for product support.
o—— Battery information
This is accessible by opening the

Stand

H stand.
\_/\_ﬂ

o——— Battery Compartment
J The supplied Model 9459 Bat-
tery Pack installs here. (p. 39)

Opening and closing the stand

A\CAUTION

Do not apply heavy downward pressure with the
stand extended. The stand could be damaged.

Opening the stand

1. Pull the stand out until it clicks.

2. Push the stand holder in until it clicks in the
hook on the rear cover.

Closing the stand
Return the stand holder to its original position,
and close the stand until it clicks.
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2.2 Basic Operations

| 2.2 Basic Operations

SIICLTS IS The screen switches every time you press the SYSTEM,

VIEW, TIMEPLOT, or EVENT key.
Screen Type Display Contents
(system) System WIRING MEASURE | REC&EVENT | SYSTEM
Cvew) View WAVEFORM | VECTOR | HARMONICS DMM
(qwe prom) Time Plot RMS DIP/SWELL | DEMAND ENERGY
(evenr) Event WAVEFORM |  DETAIL RMS WAVE | INRUSH
| |

Move between
items to change
settings

Opens pull-down
menus

Selects from the
menu

Accepts the set-

ting
Cancels the set-
ting

Function key usage

GO & & E&D

Display differs depending on the
screen type.

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

NOTE  Voltage fluctuation and inrush current screens can be displayed when
data is present.




28

2.3 Screen Configurations

| 2.3 Screen Configurations

Make the necessary settings before measuring.

The displayed screen changes each time you press

Correct
Wiring
Diagram

Connection
Check

View the selected system wiring diagram while
connecting the voltage cords and clamp sen-
sors. Three-phase vectors and voltage, current
and power values can be verified. (p. 86)

Make instrument-related system settings such
as display language, beep sounds, screen col-
ors, LCD backlight, LCD contrast, real-time
clock, phase names and phase colors.

The instrument’s version and serial number are
also displayed.

[MEASURE]
i M E

Make basic settings for measurement. You can
set the measurement frequency, wiring config-
uration, clamp sensor model, current range, PT
and CT ratios.

Make recording-related settings here. You can
set memory partitioning, recording interval, de-
mand period, and enable/disable status and
threshold values for each type of event.
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2.3 Screen Configurations

VIEW (View Measurement Results)

Shows instaneous measurement results.

[WAVEFORM

HOLD

This screen displays voltage and current wave-
forms, and numerical voltage amplitudes, cur-
rent amplitudes and the time axis setting.
Cursor values can be displayed, and screen re-
freshing can be paused by the HOLD function.

TEW DHU

HOLD

This screen displays the following numerical
measurement results for each measurement
channel: voltage and voltage waveform peak
values, THD value, current and current wave-
form peak values, K factor, active power, appar-
ent power, reactive power and power factor.

The displayed screen changes each time you press

[VECTOR]

HOLD
This screen displays a voltage and current vec-
tor diagram. Voltage amplitudes, current ampli-
tudes and phase angles are displayed
numerically. Phase angle display can be
switched +180° leading or 360° lagging. Screen
refreshing can be paused by the HOLD function.

HOLD
This screen displays the results of harmonic
waveform measurements of voltage, current
and active power to the 50th order. The func-
tion keys switch between bar graph and numer-
ical value list displays.
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2.3 Screen Configurations

TIME P (Viewing Time Series

Displays recording state and recorded results as a fluctuation graph.

The displayed screen changes each time you press

[RMS] [DIP/SWELL]
ME PLOT [RI IWE PLOT

Various calculated rms values are displayed in a Calculated rms voltage for one waveform shift-
time series graph with maximum, minimum and ed by one-half cycle is displayed as a time se-
average values during every interval. Displayed ries graph. Minimum and maximum values
parameters can be selected from voltage; cur- within each period and over the whole mea-
rent; voltage and current waveform peak values;  surement period are displayed.

frequency; active, reactive and apparent power;

power factor; THD and yoltage unbalance factor.

0

Energy consumption values of active power Graphically displays demand values (the average
[kWh] or reactive power [kvarh] are displayed Power [kW] consumed during the "demand peri-
as a time series graph. Energy consumption od" used in power company transactions) for

values for consumption/regeneration and lag/ S spgc!ﬁed demanq period. il he maximum
. value within each period (maximum demand
lead can be displayed.

power) and average value within each period and
over the whole measurement period are also dis-
played.




EVEN
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2.3 Screen Configurations

alous Event

(Viewin

Displays power anomaly detection results.

ENT

[WAVEFORM]

Event occurrences are monitored and contents
displayed in a list. The Event Monitor shows the
number of occurrences of each type of event.
Use the cursor keys to select event waveforms
from the list for display. Use the function keys to
switch between voltage and current waveforms.

When an inrush current event has occurred, a
graph showing details of rms current fluctua-
tions appears.

The displayed screen changes each time you press

Each row of the Event List may include multi-
ple events, in which case the details of the
event contents are display in order of occur-
rence in the Event Detail display.

When a swell, dip or interruption event has oc-
curred, a graph showing details of rms voltage
fluctuations appears.

NOTE  Voltage fluctuation and inrush current screens can be displayed when

data is present.
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2.4 Common Screen Elements

2.4 Common Screen Elements

Common Display Area

This area appears on all
screens.

Screen Type

TEM

"Switching Screens"(p. 27)

2 Internal Mem-

Screen Contents

WIRIMG

Configuration

7 Current Range 8 PT/CT Ratio Setting
11 Internal Operating State 10 Measured Line Frequency
| Select from the SYSTEM Screen [MEASURE ] (p. 57)

4 Power Supply Indicators

4 Key Lock Indicator
ory Usage In-

. Interface Usage In-
dicator S g

dicator

3 Event Recording
Status Indicator

9 Nominal Line Voltage

Selectable Screen Display Area

Display contents depend on the selected screen
See: "2.3 Screen Configurations"(p. 28)

1 Power Supply Indicators

Indicates the type and status of the
instru8951J_06.zipment's power source.

Powered by AC adapter
No battery pack

2 Internal Memory Usage Indicator

Indicates the memory partitioning method and
memory usage state. The amount of memory
occupied by TIMEPLOT data is indicated by a
level meter.
No memory partitioning, when start-
ing recording

Powered by AC adapter
Battery pack charging

|
Py
0]
=1

=

Powered by AC adapter
Battery pack installed, charging
complete

Powered by battery pack

olf- i

Powered by battery pack, low
charge state

3 Event Recording Status Indicator
Indicates the status of event occurrence. Up
to 50 events can be recorded.

[] Sixevents have been recorded

Forty-six events have been re-
corded

5 Interface Usage Indicator

Lights when the instrument is con-
nected to a computer via USB ca-
ble (and the computer is on).

[ Il No memory partitioning, when about
two-thirds of memory recorded
D- Four partitions, second measure-
ment, when starting recording
D:- Four partitions, second measure-
ment, when about two-thirds of
memory recorded
Four partitions, recording in the
No1 2 32 fourth partition (Memory No. 4)

"2.5 Internal Operating Status and Memory
Usage"(p. 34)

4 KEY LOCK Indicator
Lights after holding the

o key for three seconds, indicating
=ail that the KEY LOCK state is active
(and operating keys are disabled).

6 Real-Time Clock

Shows the current time.
Setting the clock: (p. 76)
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2.4 Common Screen Elements

7 Current Range 8 PT/CT Ratio

A red field indicates that the crest factor is out sc Appears when a PT or CT ratio
of range. has been set.
Select a higher range Nothing appears here when the
PT and CT ratio settings are 1
9 Normal Line Voltage (1:2).
The currently selected nominal line voltage is 10 Measured Line Frequency g
displayed.
Thiz ﬁye|d is red when the measured voltage Red field indicates indicate that the measured
(on channel 1) is far from the selected nomi- frequency does not match the nominal line
nal line voltage. frequency setting.
When no voltage is applied, 0.00 Hz is dis-
played.

11 Internal Operating States (p. 34)

The internal operating state changes when you press the START/STOP key to start and stop record-
ing data to internal memory.

Internal Operation Indication Internal State Description Data_ Set_tmgs
Recording Available
[SET] Appears after turning power on, until Before All Available
recording starts. Recording

When a preset start time has been

WATTING [WAITING] set, appears while waiting for the re- Before Some Not
: ) ) Recording Available
cording start time after pressing Start.

Appears when recording starts, and
EEdnElifs] [RECORDING] |until measurement data has finished | Recording
being saved to internal memory.

Some Not
Available

Appears after recording is finished, Recordin Some Not
AMALYZE [ANALYZE] |indicating that the data stored in the 9 )
. - ; Stops Available
internal memory is ready for analysis

Indicates that the data recorded to in-| Recorded Some Not
REVIEW [REVIEW] ternal memory is ready for analysis. |(Other data)| Available

In order to measure again, [SET] must be displayed.
To return to the [SET] state, press the DATA RESET key, and select whether to save or erase re-
corded data.
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2.5 Internal Operating Status and Memory Usage

2.5 Internal Operating Status and Memory
Usage

How data is recorded to internal memory (internal operating status)
depends on whether memory partitioning is enabled.

SYSTEM _[WIRING (== —enyie 2l

When Memory Partitioning is Disabled (Partition: [OFF])

Start and Stop Recording Manually

[ —m —1
[SET] [RECORDING]——p Stop [ANALYZE]

Recording? |

Unless Interval: AUTO is selected,

measurement starts at a suitable
interval multiple.

Toerase andreturnto / To return to [ANALYZE]:
55T}

:starts and stops recording.

Measurement at Specified Start and Stop Times

_ [-StartTime |:- stopTime|:|
[SET] —L— [WAITING] —— [RECORDING]—L— [ANALYZE]

DATA
RESET

Erase and return to Back to [ANALYZE]:
[SET]: /

« If you press the key after a preset start time, "Operation Error!" is displayed.

« If you press the key while [WAITING] and before a preset start time, recording is
aborted.
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2.5 Internal Operating Status and Memory Usage

Using Memory Partitioning (Partition: [ON])

(Blue) (Brown)
indicates recorded data. | | indicates no stored data.
T 1IN
(Red) T e (velow)
indicates the memory partition indicates the amount of recorded Time Plot
currently being used. data as a level meter.
Start and Stop Recording Manually l

First Measurement

[SET] _> [RECORDINC1 b p? ding?——ANALYZE]
Unless Interval: AUTO is selected, .
measurement starts at a suitable ESC/om
interval multiple.

To erase this recorded data: To return to
To save this recorded data: [ANALYZE]:

Second Measurement

A 4

[0,

s
3

u

S

Stop
1
[SET] _> [RECORDING} “' Recording?_V[ANALYZE]
Unless Interval: AUTO is selected, -
measurement starts at a suitable ESC/Om
interval multiple. AR
To erase this recorded data: To return to

N

To save this recorded data: [ANALYZE]:

Third Measurement

Stop
[SET] _> [RECORDING] “, Recording?_V[ANALYZE]
Unless Interval: AUTO is selected,
measurement starts at a suitable in- | LES¥°n
terval multiple. DA
To erase this recorded data: To return to

o

To save this recorded data: [ANALYZE]:

Fourth Measurem ent

[SET] _> [RECORDING] > ;S&rdingf,_p[ANALYZE]
Unless Interval: AUTO is selected, 4 -
measurement starts at a suitable ESC/Om
interval multiple. Ly

EI:ED To erase this recorded data: To return to
[SET] To save this recorded data: [ANALYZE]:

n

Pressing the DATA RESET key in the [SET] state erases all data from internal memory.
Select the [REVIEW] state to review recorded data. (p. 123)

In the Real-Time Control operating state, settings are applied at the time of each measure-
ment.
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2.5 Internal Operating Status and Memory Usage
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3.1 Initial Instrument Preparations

3.1

1

Perform the following before starting measurement the first time.

Apply the appropriate label to the input terminals

For the voltage input For the current input

terminals

terminals

Voltage input terminals

Initial Instrument Preparations

Before applying the labels

Wipe any dust from the surface around the

terminals, and ensure that it is dry.

Input terminal labels

1 Peel the labels appropriate for
your region from the supplied

sheet.

Two types of labels are provided:
one type for the voltage input termi-
nals, and another type for the cur-

rent input terminals.

>

s (G ®
@ ®
Current input terminals/_

B

2 Confirm that the labels are properly
oriented, and apply them around the

Phase Colors (Input Terminal Colors)

input terminals.

The display colors that identify the phases
on screen should be set to match the ter-
minal colors on the input terminal labels

(p. 48).

TYPE 1 phase colors are the factory de-

fault.

Selection N Uil U212 U3 I3 Region
TYPE1 Black Red Yellow Blue HIOKI & UK
TYPE2 Blue | Orange | Black Gray New EU & UK
TYPE3 Black | Yellow | Green Red China
TYPE4 Blue Black Red White EU
TYPES White | Black Red Blue us
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3.1 Initial Instrument Preparations

2 Apply the appropriate labels to the voltage measurement and clamp
sensor leads

T T [ =+—Whie Before applying the labels
: : : : 'f—-g::;n Wipe any dust from the surface around the
I I I I = | Black terminals, and ensure that it is dry.
[ [ [ I T Brown
[ [ [ [ i——BIue Apply labels to
: : : : = Yellow | poth ends of the
| Red > voltage cords 2
Measurement lead labels
Apply the same color labels Apply labels to
as the input terminals to the both ends of
corresponding voltage and the clamp sen-
clamp sensor leads. sor leadls

NOTE There are four measurement lead labels of each color.

% J Attach the strap

Use the strap to avoid dropping the instrument while carrying, or when you need to
hang it on a hook.

Strap Hole Feed the strap through the buckle so
that it is tight and not twisted.

4 Pushthe strap through 2 Feed the strap through 3 Put the end of the

one of the strap holes the buckle strap under the retain-
on the instrument. ing loop.

4 Repeat the same procedure with the other end of the strap and the other strap
hole.

ANCAUTION

Attach the strap carefully.
If it is not attached correctly, the instrument may be damaged by accidental
dropping.
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3.1 Initial Instrument Preparations

V.M Install the 9459 Battery Pack

When it is not possible to supply AC

mains power to the instrument through the AC

adapter, it can be powered by the Model 9459 Battery Pack instead.
Also, when operating the instrument from the AC mains, the battery serves as a
backup power source in case a power interruption occurs.

Required tool:
One Philips screwdriver

Important
Disconnect the AC adapter when in-
stalling the battery pack.

Connect the battery leads

Battery Compartment with the white wire to the

Cover right.

The label is on the other side.

4 Tum the instrument over 2 Co

nnect the plug 3 Insert the battery pack in

to remove the retaining from the battery the direction of the bat-
screw from the battery pack to the connec- tery pack label.

compartment cover, and tor.
remove the cover.

Insert while holding the
wiring toward the right
side.

Avoi

battery pack leads

d pinching the

4 Replace the battery pack
compartment cover, and its

For battery operation, use only the HIOKI
Model 9459 Battery Pack. We cannot
accept responsibility for accidents or dam-
age related to the use of any other batter-
ies.

retaining screw.
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3.1 Initial Instrument Preparations

LY Charge the 9459 Battery Pack

Charge the battery pack before using it the first time.
By connecting the Model 9418-15 AC Adapter to the instrument and to an AC
power outlet, the battery pack can be charged without turning the instrument on.

When to charge:
When powering the instrument from the battery pack without the AC adapter, the

low battery indicator(JJJ&]) is displayed when the battery charge is depleted,
indicating that the battery pack requires charging.

The CHARGE LED lights red

1 Connect the AC adapter to its power cord when charging begins. The

d he i " "indicator appears red
and to the instrument. on the display.

Charging is finished when the
CHARGE LED turns off. If
the"[Jf##]" indicator appears
white when the AC adapter is
unplugged, charging was
successful.

2 Plug the power cord into an outlet.

Refer to "3.2 Connecting the AC Adapter" (p. 41) for details about the AC adapter.

Nominal continuous operating time (when powered only by the battery pack)
(operating at 23°C)

After a full charge, with the LCD backlight off (five minutes after last keypress): ap-
proximately six hours

After a full charge, with the LCD backlight always on: approximately four hours

« The battery pack is subject to self-discharge. Be sure to charge the battery before ini-
tial use. If the battery capacity remains very low after correct recharging, the useful
battery life is at an end.

« To avoid problems with battery operation, remove the batteries from the instrument if
it is to be stored for a long time.

* The instrument is designed to be able to charge the Model 9459 Battery Pack during
operation.

Although the CHARGE LED may light red when using the Model 9418-15 AC
Adapter, this does not affect measurement.
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3.2 Connecting the AC Adapter

| 3.2 Connecting the AC Adapter

Connect the power cord and the instrument to the supplied Model 9418-
15 AC Adapter, then plug the power cord into an outlet. When used with
the battery pack installed, the battery serves as an operating backup
supply in case of power failure, and the AC adapter otherwise has prior-
ity.

Before Connecting

ADANGER * Use only the supplied Model 9418-15 AC Adapter input voltage
range is 100 to 240 VAC (with £10% stability) at 50/60 Hz. To avoid
electrical hazards and damage to the instrument, do not apply
voltage outside of this range.

 Turn the instrument off before connecting the AC adapter to the
instrument and to AC power.

» To avoid electrical accidents and to maintain the safety specifica-
tions of this instrument, connect the power cord only to a 3-con-
tact (two-conductor + ground) outlet.

NOTE If the AC adapter is used without the battery pack installed, be aware
— — that a power interruption lasting more than two cycles causes measure-
ment to be interrupted and the instrument to turn off.

AC Adapter Connection Procedure

@ Rated supply voltage is 100 to 240

VAC, and rated supply frequency

1 Connect the power is 50 or 60 Hz.

cord to the inlet socket

on the AC adapter. \ T'\/
2 Connect the output plug of the AC
adapter to the instrument.

3 Plug the power cord into the mains outlet.

The output plug of the AC adapter should be oriented in one of the three directions shown
below while connected to the instrument. Otherwise, the plug may inadvertently disen-
gage.
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3.3 Connecting the Voltage Cords

Grounded and Ungrounded Outlets

Using a Grounded Outlet

A Plug the power cord
into the outlet

#

I 3.3 Connecting the Voltage Cords A

The color and number of voltage cords to use depends on the wiring
configuration of the system being measured.Connect the supplied
Model 9438-05 Voltage Cord Set to the voltage input terminals on the

instrument.

Before Connecting

A\DANGER

ANCAUTION

Connect the voltage cords to the instrument first, and then to the

active lines to be measured.

Observe the following to avoid electric shock and short circuits.

* \oltage cord should only be connected to the secondary side of
a breaker, so the breaker can prevent an accident if a short cir-
cuit occurs. Connections should never be made to the primary
side of a breaker, because unrestricted current flow could cause
a serious accident if a short circuit occurs.

* Do not allow the voltage cord clips to touch two wires at the
same time. Never touch the edge of the metal clips.

For safety reasons, when taking measurements, only use the 9438-05
Voltage Cord set provided with the instrument. The supplied voltage
cords are colored black. Do not connect any leads that are not required
for a particular measurement.
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3.3 Connecting the Voltage Cords

Voltage Cord Connections

Insert the plugs into the terminals
as far as they will go.

Insert each voltage cord plug into
the terminal labeled with the corre-

sponding color. a

Refer to "5.2 Connecting to the Lines to be Measured" (p. 81) regarding
measurement line wiring configuration diagrams.

Voltage Input Terminals Wiring Diagrams

Example: TYPE 1
B: Black, R: Red, Y: Yellow, b: blue

Single-Phase B| R Single-Phase Bl RI_Y
2-Wire 3-Wire
e (ddoo| @ W (OO0 )
N Ul U2 U3 N Ul U2 U3
Three-Phase 1 Y Three-phase, RI_Y 1
3-Wire 3-wire
(3P3wW2M) %,) 8) 6)2 W (3P3W3M) % SDl 892 U3 w
Three-Phase I Rl Y Thrz_ev-\l;i’rt;ase BI R
(;-I:”XI\;\(IE) Cl) ® ©® ® w 2.5 Element (1) ® © Qw
N ULl U2 (3PAW2.5E) N Ul U2 U3
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3.4 Connecting Clamp Sensors

3.4 Connecting Clamp Sensors

Connect the optional clamp sensors to the current input terminals on the
instrument. The clamp sensors that are compatible with this instrument
are voltage output types.

Compatible clamp sensors provide about 0.5 Vrms output corresponding
to full scale current. Refer to the instruction manual provided with the

clamp sensors.

Before Connecting

A\DANGER

ANCAUTION

Connect the clamp sensors to the instrument first, and then to the

active lines to be measured.

Observe the following to avoid electric shock and short circuits.

* Clamp sensors should only be connected to the secondary side
of a breaker, so the breaker can prevent an accident if a short cir-
cuit occurs. Connections should never be made to the primary
side of a breaker, because unrestricted current flow could cause
a serious accident if a short circuit occurs.

* When the clamp sensor is opened, do not allow the metal part of
the clamp to touch any exposed metal, or to short between two
lines, and do not use over bare conductors.

« To prevent damage to the instrument and sensor, never connect or
disconnect a connector while the power is on, or while the sensor is
clamped around a conductor.

« When disconnecting the BNC connector, be sure to release the lock
before pulling off the connector. Forcibly pulling the connector without
releasing the lock, or pulling on the cable, can damage the connector.
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3.4 Connecting Clamp Sensors

Clamp Sensor Connection Procedure

Connect each clamp sensor plug to the terminal labeled with the corresponding color.

BNC Jack Guide Pins ~ Notches in BNC Plug

(on the |nstrument) (on clamp sensor cable)
\ Lock

Allgn the notches in the BNC 2 Turn the plug clockwise to a

plug with the guide pins on the lock.
instrument's  terminal, and
insert the plug. To disconnect:

Push the plug in, turn it coun-
terclockwise to unlock, and
pull it out.

Refer to "5.2 Connecting to the Lines to be Measured" (p. 81) regarding measure-
ment line wiring configuration diagrams.

Current Input Terminals Wiring Diagrams

Example: TYPE 1
R: Red, Y: Yellow, b: Blue

Single-Phase Single-Phase

W vee) oh | (vew
11 12 13 11 12 13

Three-Phase R Y Three-phase, R Y b

(O © @) g (O © @)
11 12 13 11 12 13

Three-Phase R T bl Thrz_ev-\lzrr:aase R Y b

fwe (@ © ©) | sEemen (O © © )
11 12 13 (3P4W2.5E) 11 12 13

Before taking measurements, confirm that the clamp sensor model set-
ting is correct (p. 60).
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3.5 Turning the Power On and Off

3.5 Turning the Power On and Off

/N\WARNING

Before turning power on
Confirm that the instrument and related accessories are installed
and connected properly.

When using the AC adapter

Before turning the instrument on, make sure the supply voltage
matches that indicated on the its power connector. Connection to
an improper supply voltage may damage the instrument and
present an electrical hazard.

AC adapter rated supply voltage: 100 to 240 VAC

(Voltage fluctuations of +10% from the rated supply voltage are
taken into account.)

Rated supply frequency: 50 or 60 Hz

Turning Power On

Startup Screen
(Self-Test)

!

I L
Left Side g .
| N e
Turn the power switch on (| ). flashes green. piay! prngnt.

About the display indicators:
"2.4 Common Screen Ele-
ments" (p. 32)

o If the"E]" indicator is not displayed, the instrument is not being powered from the
AC line. In this state, the battery charge will be depleted if measuring for a long time,
and measurement may be interrupted. Verify that the AC adapter is securely con-
nected to an AC power source and to the instrument.

« About battery pack operating time:(p. 40)




Startup Screen

a7

3.5 Turning the Power On and Off

When the instrument is turned on, the startup screen appears as the self-test

starts.

HIOKI 3197 POWER QUALITY ANALYZER Ver 1.00

Results of Internal
—| Self-Test

Product Model Name

Version Number

When no internal test results are When the internal test result is

displayed

[System Error]

[ Self-Test Complete ] Self-Test Failed ]

¥

Normal

‘

Damage

The [SYSTEM] [WIRING] screen The instrument is damaged.

appears.

Contact your supplier or nearest
Hioki representative.

If the self-test fails, an Error or Warning message shows more informa-

tion about the fault.

NOTE  When first powered on after purchase, you may want to select another
~ display language. Select from Japanese, English or Chinese.
The display language can be changed again later.

Turning Power Off

o

Left Side
Turn the power switch off
(O).

The POWER LED and display turn off.

When power is turned on again, the display
appears with the settings that existed when
power was last turned off.

As long as the AC adapter is plugged in,
battery charging continues even when the
instrument is turned off.
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3.6 Other Preparations

3.6 Other Preparations

gl Select the screen color scheme to match the input terminal labels

Phase wiring is easier to keep track of when the color of each phase line indication
on the display matches the label color of the corresponding input terminal.

As an example, this procedure shows how to change the color scheme from TYPE
1to TYPE5.

Input terminal label

QS+ TYPEL
(o oloio) A+ TYPE2
(@oloie) AL+ TYPE3
(@ololo) (AN~ TYPE4
QSR TYPES

Cursor

Line Colaor | TYPE 1

e[

(W)
1 Turn the instrument on, 2 Press the @®9 keys to 3 Press the key

and press the move the cursor to the and then the CD@ cursor
key to display the [SYS- [TYPE 1] setting. keys to select the TYPE
TEM] screen. number with the colors that

match the input terminal
label colors for your power
system.

4 Press the keyto B Press the key (@ Confirm that each dis-
accept the new setting. to display the [WIRING] played phase line color
Configuration screen. matches the corresponding
input terminal label color.
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3.6 Other Preparations

Select the naming convention to be applied to each phase line

measurement on the display

Phase line measurements can be identified on the display by the following conven-
tions: RST,ABC,L1L2L30orUVW.

The factory default setting is R S T, but should be changed to suit your local con-
vention.

As an example, this procedure shows how to change the phase line naming con-
ventionto U V W.

Cursor

L o —

(W)
Press the key to Pressthe @ 9 keys to Press the key and
1 2 &= 3

14|11 (B 122 [m

display the [SYSTEM] move the cursor to the thenthe g keys to select
screen. [RST] the desired naming con-
(factory default) setting. vention.

6 Confirm that the
phase (line)
names displayed
on screen match
your selection.

Measurement data for each
4 Pressthe keyto Ky Press the key  phase line is now identified
accept the new setting. to display the [WIRING]  as U1, U2 and U3 for voltage
Configuration screen. measurements, and as 11, 12
and I3 for current measure-

ments.
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3.6 Other Preparations

Phase Naming Lists

With 1P2W selected With 1P3W selected

Select U1 11 N Select U111 U2 I2 N
RST L N RST R T N
ABC N ABC A B N
L1L2L3 L1 N L1L2L3 L1 L2 N
UVvWw H N UvWw H C N

With 3P3W3M selected With 3P4W or 3P4W2.5E selected

Select U111 U212 U3 I3 Select U111 U212 U3 I3 N
RST R S T RST N
ABC A B C ABC A B C N
L1L2L3 L1 L2 L3 L1L2L3 L1 L2 L3 N
UVvWw U Vv W UvWw U Vv W N

With 3P3W2M selected
Select U1 11 N u2 12

RST R S T
ABC A B C
L1L2L3 L1 L2 L3
Uuvw U \% w
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3.7 Auxiliary Function (KEY LOCK)

3.7 Auxiliary Function (KEY LOCK)

Use the KEY LOCK function to avoid inadvertent operations while
recording.

Locking and Unlockin

Press and hold the ESC/KEY  The KEY LOCK indicator is displayed at the
LOCK key for three seconds ~ top right (and disappears when unlocked).

(the same operation locks  Apout the display indicator:
and unlocks.) "2.4 Common Screen Elements" (p. 32)

NOTE  + When the KEY LOCK function is enabled, all other key operations are
T disabled.
* The KEY LOCK state is retained when the instrument is turned off and
back on.
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3.8 Auxiliary Function (Save screen image)

3.8 Auxiliary Function (Save screen image)

An image of the screen is stored as a bitmap (BMP format) file in internal
memory.

Saved screen images can be viewed by transferring to a computer
(p. 127).

Save screen image

Sample Massage

Check!
BMP data saved.

— Data number : 40

Remaining volume [kB] : 8

Press ESC to close window.

NOTE  Approximately 30 to 40 screen images
~ can be stored in internal memory.

Press the Hard Copy key to
store the displayed screen.

All copy Blocks are full.

N Clear all hard copy data?
Yes: ENTER No: ESC

] ]
=
= . .
’ 6292 | space in internal memory be-
o, Yoy
| | comes full, a message is dis-

—/ played asking whether to erase

all image data.
g Press the key.

NOTE  When the screen image storage space in inter-
~ nal memory becomes full, we recommend trans-
ferring the image files to a computer using the
supplied USB cable.
To transfer the image files, use the application
programs supplied with the instrument (p. 127).

[

\
|
I
|
]
I
I
I
I
]
\

| When the screen image storage

=)
=

NIEE
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I Chapter 4

After connecting the instrument to the lines to be measured and before
starting recording, verify the instrument settings.
Settings can be made in the following three ways.

Basic Setup Advanced Settings
Make only the minimum required set- Make settings from the SYSTEM
tings in preparation for recording screens. Press the SYSTEM key to
measurements. select among the setting screens.
"4.1 Basic Setup (Typical Settings)" "4.2 Selecting the Measurement
(p. 54) Method (SYSTEM Screen) [MEA-
SURE]" (p. 57)
"4.5 Changing Instrument System
Settings [SYSTEM]" (p. 72)

[ ]
v

Begin measuring when finished making settings and connections.

"5.2 Connecting to the Lines to be Measured" (p. 81)

S
"5.4 Starting and Stopping Recording" (p. 88)

Setting Screen Contents
(Pressing the SYSTEM key selects among setting screens)

Setting Contents Settings Screen Refer To

"4.2 Selecting the Measurement Method (SYS-
TEM Screen) [MEASURE]" (p. 57)

"4.3 Setting the Recording Method

Basic measurement settings [MEASURE]

Recording method settings [REC&EVENT] [REC&EVENT]" (p. 63)
Event detection settings [REC&EVENT] (3.427?ettmg Event Detection [RECZEVENT]
Instrument system settings [SYSTEM] 4.5 Changing Instrument System Settings

[SYSTEM]" (p. 72)

MTE  Refer to "Appendix 8 List of Settings (Default Settings)" (p. A13).
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4.1 Basic Setup (Typical Settings)

4.1 Basic Setup (Typical Settings)

The Basic Setup Function

executing Basic Setup.

Initial Operating Screen

Select the wiring con-
figuration and clamp
sensor type to be
used.

Confirm the con-
nections between Execute START N
the instrument and Basic Setup
the lines to be mea- Recording Recording
sured. Starts Stops

After turning the instrument on, preparations tor recording can be easily performed by
making only the minimum required settings (wiring configuration and clamp sensor set-
tings) on the initial operating screen, confirming wiring configuration connections and

Complex settings are made automatically, or set to default recommended values.
Measurement recording can the be started just by pressing the START/STOP key.

We recommend switching to the SYSTEM screen to confirm settings as occasion demands.

Basic Setup Settings (set automatically)

Setting Item Setting Contents

Frequency AUTO

The input frequency is automatically detected as 50 or 60 Hz
immediately upon starting measurement.

Nominal Line Volt-

The nominal line voltage that serves as a reference value for volt-
age dips, swells and interruptions is detected immediately upon

age AUTO starting measurement. Nominal line voltage is detected from 14
standard levels, including 100, 120 and 230 V.
Recording starts at one-second intervals, which are automatically
Interval AUTO lengthened as memory fills up (p. 64). This is to ensure that suit-
able measurement data is recorded.
- - o
Voltage Swells 110% The evept de_tectlon threshold for voltage swells is set to 110% of
the nominal line voltage.
- — o
Voltage Dips 90% The eve.nt dgtectlon threshold for voltage dips is set to 90% of
the nominal line voltage.
. The event detection threshold for voltage interruptions is set to
Interruptions 10% : .
10% of the nominal line voltage.
Transients ON Transient event detection is enabled.

Other settings are unaffected
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4.1 Basic Setup (Typical Settings)

1. Select the wiring configuration and clamp sensor model.

SYSTEM SYSTEM WIRIMG
1 =) Select the SYSTEM [WIRING] >I EII I

> screen (Initial Operating Screen).

2 (]

{337  Move to the [Wiring] setting.

3 ‘ ENTER ;
N
D

Select from the pull-down menu. P
L3 . o

Setting details:

®

)

Accept See: "Setting the Wiring Method (Wiring)" (p. 58)

)
(D)

Move to the [Clamp] setting.

{

Wiring

4
5

Select from the pull-down menu.

OLYe)

Accept

Setting details:
See: "Selecting the Clamp Sensor Model and Current
Range" (p. 60)

2. Setting details

4 Connect to the lines to be Measure el
while viewing the wiring diagram.

Wiring procedure:
See: "5.2 Connecting to the Lines to be Mea-
sured” (p. 81) Correct vector
diagram ™

2 Verify that the vector diagram and
measurement values are displayed el
correctly.

Connection checking procedure:
See: "5.3 Verifying Correct Wiring (Connection
Check)" (p. 86)

A 4 |Psum 1
, iy [Uunb
4 Q.
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4.1 Basic Setup (Typical Settings)

3. Execute Basic Setup.

1D

Select [QuickSet].

A confirmation message appears.

2 E te basi t AUTO set: Freq., Uref., Interval
Xecute basic setup. Event threshold: Defalt levels

. Continue?
Pressing ESC key reverts to the nu
original screen without executing Yes: ENTER No: ESC
Basic Setup.
3 Start recording. .
QuickSet

Setting completed!
Close window, then press START to begin
recording.

Press ESC to close window.
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4.2 Selecting the Measurement Method (SYSTEM Screen) [MEASURE]

4.2 Selecting the Measurement Method
(SYSTEM Screen) [MEASURE]

Before connecting to the lines to be measured, change these settings as
occasion demands.
Make settings on the SYSTEM-[MEASURE] screen.

To open the screen:

Press the key to display the [MEASURE] screen. Set the following items.

Selects the nominal = i
= | 3P4 [5aBd By
frequency of the a
measurement lines = When using PTor CT,
(p. 58). | C e select the ratio.
Selects the wiring —>
configuration LR
Selects the nominal

voltage of the measure-
ment lines (p. 59).

]— Select the calculation

formula for harmon-
ics or power factor
(p. 62).

Selects the clamp
sensor model to be used
(p. 60).

Selects the current
range (p. 60).
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4.2 Selecting the Measurement Method (SYSTEM Screen) [MEASURE]

Selecting the Line Frequency (Frequency)
1 Govstem ) }I

Select the screen.
2

€ — >

(&) Move to the setting item.

3 Select from the pull-down menu.
o
&
ccept / (Eem) Cancel

Setting Contents
AUTO/ 50Hz/ 60Hz

The AUTO setting automatically selects 50 or 60 Hz internally when measurement starts.

Setting the Wiring Method (Wirin
1 | SYSTEM :

9

&3

3 Select from the pull-down menu.

Select the screen.

By

N
V)

Move to the setting item.

50

‘ Accept / Cancel

Setting Contents
1P2W Measure single-phase, 2-wire lines
1P3W Measure single-phase, 3-wire lines

Measure three-phase, 3-wire lines (Delta configuration, using the two-
meter method)

et (Use to measure three-phase power by measuring current at just two
points.)

3P3W3M Measure three-phase, 3-wire lines (Delta configuration, using the three-
meter method)

3P4W Measure three-phase, 4-wire, 2.5-element lines (star configuration)
Measure three-phase, 4-wire, 2.5-element lines (star configuration)

3P4W2.5E (Use to measure three-phase power by measuring voltage at just two

points.)
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4.2 Selecting the Measurement Method (SYSTEM Screen) [MEASURE]

Setting the Line Voltage (Nominal Line Voltage) of the Lines to be
Measured

1=

Select the screen (initial operat-

(W) ing screen).
2 (P

(&D) Move to the setting item.

3 Select from the pull-down menu.
o
D

pccept /(e Cancel

The AUTO setting automatically selects the nominal voltage when measure-
ment starts, and the internally set value is displayed here.

Setting Contents

AUTO / VALIABLE (50 to 600)/ 100V/ 101V/ 110V/ 120V/ 127 V/ 200V/ 202V/ 208V/ 220V/ 230V/
240V/ 277V 347VI 380V/ 400V/ 415V/ 480V/ 600V

To set Select a digit to change ‘move u : move down
"VALIABLE" @9 9 ge (< P P )

o Change the digit's value ( A :increase the value, 'V :decrease the
&) value)
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4.2 Selecting the Measurement Method (SYSTEM Screen) [MEASURE]

Selecting the Clamp Sensor Model and Current Range

Select the model name of the clamp sensors to be used.

This setting is ignored if no clamp sensors are used.

For the detail about the clamp sensor, refer to the instruction manual pro-
vided with the device.

1=

W)

2 (Y

(&)

3 Select from the pull-down
menu.
o
D

Accept / Cancel

Clamp sensor Current range

Select the screen.

Move to the setting item.

P4

9660 10A/ 100A 9660 Clamp-on Sensor

9661 50A/ 500A 9661 Clamp-on Sensor

9667_500 50A/ 500A 9667 Flexible Clamp-on Sensor (500A range)
9667_5k 500A/ 5000A 9667 Flexible Clamp-on Sensor (5000A range)
9669 100A/1000A 9669 Clamp-on Sensor

9694 5A/ 50A 9694 Clamp-on Sensor

9695-02 5A/ 50A 9695-02 Clamp-on Sensor

9695-03 10A/ 100A 9695-03 Clamp-on Sensor

9657-10 0.5A/ 5A 9657-10 Clamp-on Leak Sensor

9675 0.5A/ 5A 9675 Clamp-on Leak Sensor

The current ranges available for selection depend on the clamp sensor model.
The range setting applies to all channels (1 to 3). Different ranges cannot be set for indi-
vidual channels.

To use non-Hioki clamp sensors, bear in mind the following requirements:

« Only voltage-output type clamp sensors can be used.

* Output should not exceed 1.7 Vrms (2.4 Vpeak).

« The ratio of output voltage to input current should be the same as Hioki clamp sensors.
Refer to "Appendix 5 Power Range Structure" (p. A9).

MTE  When the clamp sensor model setting is changed, the highest current range is ini-
tially selected.
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4.2 Selecting the Measurement Method (SYSTEM Screen) [MEASURE]

Setting the PT Ratio (when measuring using a transformer)

When measuring the secondary side of a High Voltage line, measured val-
ues can be converted to display the voltage value at the primary side.

1 =)
2P

(&D) Move to the setting item.

3 Select from the pull-down menu.
o
&)

Accept / Cancel

Setting Contents
VARIABLE (1.00 to 999.99)/ 1/ 60/ 100/ 200/ 300/ 600/ 700

Select the screen.

LEVEL

To set Select a digit to change :move up, P> : move down
"VARIABLE" @9 g 9 (4 P > )

o Change the digit's value ( A : increase the value, ¥ :decrease the
value)

Setting the CT Ratio (when measuring using a transformer)

When measuring the secondary side of a High Voltage line, measured val-
ues can be converted to display the current value at the primary side.

(system) >

Select the screen (initial operat-
ing screen).

i

W)

{

&

Move to the setting item.

Select from the pull-down
menu.

1
2
3

©e0)

Accept / Cancel

Setting Contents
VARIABLE (0.01 to 999.99)/ 1/ 4/ 6/ 8/ 10/ 12/ 15/ 20/ 30/ 40/ 60/ 80/ 100/ 120/ 160

To set

"WARIABLE" @8 Select a digit to change (< :move up, P> : move down)

o Change the digit's value ( A : increase the value, V¥ :decrease the
value)
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4.2 Selecting the Measurement Method (SYSTEM Screen) [MEASURE]

Selecting the Voltage Harmonic Calculation Method

1= >

Select the screen.

W)
2 @GDE Move to the setting item.

3 Select from the pull-down menu. arm Calc
o
&)
Accept / Cancel

Setting Contents

Rms Value Displays rms harmonic voltage.

Percentage Displays the amplitude (harmonic voltage percentage) of an harmonic or-
Content der component relative to that of the fundamental waveform.

Selecting the Power Factor Calculation Method (PF Type)

' SYSTEM :

Select the screen.

1
W)

2 @CDS Move to the setting item.

3 Select from the pull-down menu.
(W
&)

Accept / Cancel

Setting Contents
PF Displays power factor.

DPF Displays displacement power factor.

What is the power factor?

« PF (Power Factor) is the ratio of apparent power to active power. Its calculation includes all fre-
quency components, so large harmonic components result in a small power factor.

« DPF (Displacement Power Factor) is the cosine of the phase difference between the fundamen-
tal voltage and current waveforms. Its calculation includes only fundamental waveform contents,
so harmonics have no effect.
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4.3 Setting the Recording Method [REC&EVENT]

4.3 Setting the Recording Method[REC&EVENT]

Make recording method settings before measuring, as occasion demands.
Make settings on the SYSTEM-[REC&EVENT] screen.
Opening the [REC&EVENT] screen

Press the key to display the [REC&EVENT] screen.

Specified demand
period (demand cal-
Specifies whether mem 5 P |5aan : culation period)
ory is to be partitioned (p- 65)

for recording (when par-
titioned, four sets of
measurement results
can be stored inter-

nally) (p. 63).

Recording interval
setting (p. 64).

¢— Specified start and a

stop times for timed
recording (p. 66).

Event threshold set- —p [l
tings (for anomalous
phenomena)

Event Settings (p. 67)

Setting the Method for Recording to Internal Memory (Partition)

Selects whether to record multiple measurement (start and stop recording)
sessions to separate partitions of internal memory.

1 (system) >

Select the screen.

2 TH NE

I3  Move to the setting item.

3 Select from the pull-down menu.
o

D

Accept / Cancel

Setting Contents

ON Four measurement sessions can be recorded.
(maximum recordable period is one-fourth that of unpartitioned memory)

OFF Only one measurement session can be recorded.

When data has been recorded in partitioned memory, memory partitioning cannot be can-
celed until the data has been erased.
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4.3 Setting the Recording Method [REC&EVENT]

Setting the Recording Interval (Interval)

Measurement data during the specified intervals is recorded as a time
series graph.

1= >

Select the screen.

W)

@Ci)D Move to the setting item. I |
3 Select from the pull-down menu.
(W

&

Accept / Cancel

Setting Contents
AUTO/ 1 min/ 5 min/ 15 min/ 30 min/ 60 min

aStop Time

Time Series Graph Recording

"RMS" records maximum, average and minimum values within each interval.

"Rms voltage" records maximum and minimum values within each interval.

The recordable length of a time series graph depends on the specified interval.

When memory partitioning is disabled ([No]), the measurements of about 3,000 times inter-
vals can be recorded. When memory partitioning is enabled ([ON]), measurements from
about 750 times intervals can be recorded during each measurement session.

See: "Appendix 1 Interval and Recording Time Settings" (p. A1)

The [AUTO] Interval Setting
The interval automatically increases sequentially from 1, 2, 10 and 30 seconds and 1, 5, 15,

30 and 60 minutes.

Recording beings at one-second intervals, and increases to the next longer interval as mem-
ory fills up, so that the most suitable measurement data is usually recorded.

The time axis of the TIME PLOT screen at each interval setting is shown in "Appendix 1 In-

terval and Recording Time Settings" (p. Al).
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4.3 Setting the Recording Method [REC&EVENT]

Setting Demand Period

Set the demand period for recordings.

1=

2 (7

{33  Move to the setting item.

3 Select from the pull-down menu.
o
&)
Accept / Cancel

Setting Contents

Select the screen.

atop Time

15 min/ 30 min/ 60 min

What is Demand?

"Demand" here is the average power [kW] consumed during the "demand period" (typically 30 min-
utes), used in power company transactions.
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4.3 Setting the Recording Method [REC&EVENT]

Setting Recording Start and Stop Times

When timed recording is enabled, recording start and stop times can be set.
1 | SYSTEM :

W)

2

CDE) Move to the setting item. 1 ;
3 Select from the pull-down menu.

(W
&

Accept / Cancel

Setting Contents

Select the screen.

Start and stop recording by pressing the START/STOP key.
OFF However, note that after pressing the START/STOP key, and depending on
the specified interval, recording starts only at appropriate times.

ON Operates as though you pressed the START/STOP key at the specified start
and stop times.

When OFF (recording start time depends on interval setting)

Example: If the following intervals are selected and you press START/STOP at current time
10:41:22

Interval Setting

[ 5min ] —>| 10:45:00 |
CTT)—> WAITING] —|

| 30min | | 11:00:00 |

10 41:22 Recording does not actually start until the begin-

When ON ning of the next scheduled interval.

When an interval is specified, recording does not actually start until the appropriate time.
Start and stop times can be set by two methods.

Manual Setting @9 Selects year, month, day, hour and minute

N Change a numerical value ([ A ]: increase the value, [ ¥ I:
decrease the value)

Automatic Setting Sets to the current time
[Start Time] @

@ Sets to one hour from the start time.
(CF2D) sets one day from the start time.

@ Sets one week from the start time.

[Stop Time]

MTE  If the start time has already passed when you press the START/STOP key,
"Operation Error!" is displayed. During the [WAITING] mode, pressing the
START/STOP key before the start time aborts the recording.
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4.4 Setting Event Detection [REC&EVENT)]

4.4 Setting Event Detection [REC&EVENT]

With this instrument, an "event" is the detection of an anomaly (abnor-
mal phenomena) that may occur on power lines.

The detection criteria (Event Settings) are specified before recording
measurements.

When the specified criteria are satisfied while recording, the data is
recorded as an event, and can be analyzed on the EVENT screen.
Event settings are made on the SYSTEM-[REC&EVENT] screen.

Parameter that can be analyzed on the EVENT screen:

¢ View event occurrences on the Event Monitor.

« View sequence, date, time and event parameter.

* View the voltage or current event waveform.

e On the detailed fluctuation graph, view rms fluctuations when an
event occurs.

See: "Viewing Anomalous Phenomena (EVENT screen)" (p. 108)

This instrument supports eight types of events

Manual Inrush Current
Timer Transients
Voltage Swell Voltage Dip
Interruption Start, Stop

See: Refer to: Event Details, "Detection Methods and Recording Contents of Events" (p. 110)

Event Recording

» Event criteria can be ORed together (logical sum).

» Events are recorded when recording starts and stops, regardless of
criteria settings.

« The instrument can record data from up to 50 events (in the Event List
and Event Waveforms).

» Depending on the type of event, two recordings may occur: once when
a threshold is exceeded [IN] and again upon return [OUT].
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4.4 Setting Event Detection [REC&EVENT)]

Opening the [REC&EVENT] Screen

Press the key to display the [REC&EVENT] screen.

— Inrush Event
(Inrush, Starting or
Surge Current)
Demand 3Bmin An event is recorded
when the specified value
Timed Event rt Ti 1| 1D 8k ajm is exceeded.

Records events at specified|  [F{ZMNILERE +| Afl] 8m
time intervals. | N \ 0 h B Transient Event

Voltage Swell, Dip and (Transient Overvolt-
Interruption |

age)
Any momentary deviation

3 An event is recorded
of rms voltage from the nom- (LIRS 3.8 4 when high frequency im-

inal voltage is recorded as an pulse noise isimposed on
event. the mains voltage wave-

form.

Start Event/ Stop Event

By enabling Start/Stop Events, measurements are recorded as an event
each time recording is started and stopped.

Manual Events

Manual event recording records the measurement state at the current time
as an event.

Manual event recording is always enabled.
See: "Manual" (p. 113)

(Cescron) + The time of a manual event is the moment at

which these keys are pressed simultaneously.
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4.4 Setting Event Detection [REC&EVENT)]

Setting Timed Events

Timed events are recordings made automatically at a predefined interval.

1 | SYSTEM :
Select the screen.

2{H

(&D) Move to the setting item.

3o /oo
Select from the pull-down
4 menu.
O
&)

Accept / Cancel

Setting Contents
OFF/1 min/5 min/15 min/30 min/1 hour/2 hour/ 12 hour/ 1 day

See: "Timer" (p. 113)

Setting Inrush Events

Inrush events indicate that inrush current (inrush, starting or surge current)
has exceeded the specified threshold.

1=
2@

S0,

(&) Move to the setting item.

Select the screen.

3O Jaeo ™
4 @ Change a numerical value ([ A ]:

increase the value, [ v ]: de-
A crease the value)

&)
Accept / Cancel

Setting Contents
0A to 5000A

The inrush current threshold setting is an rms current value.
See: "Inrush Current" (p. 113)

When an event occurs, a graph of the inrush current is recorded in addition to the event
waveform.
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Setting Transient Events

An event is recorded when high frequency impulse noise is imposed on the
mains voltage waveform.

1=

Select the screen.

2dh

(&D) Move to the setting item.

3CGDorr /D on
4 Select from the pull-down menu.
(W

D
Accept / Cancel

Setting Contents

OFF/ ON (disable/enable transient event recording)

An event is detected as the presence, during any single cycle of the mains voltage wave-
form, of a frequency component at 10 to 100 kHz with 50 Vrms (+70.7 Vpeak equivalent) or
greater amplitude in either the positive or negative direction on any of the three channels.
See: "Transient Overvoltage" (p. 112)

What is a transient?

On this instrument, a "transient overvoltage" is also called a "transient".
Transient overvoltage is sometimes also called an "excessive voltage spike" or "Impulsive voltage".

MTE.  Only the existence or non-existence of transient overvoltage is detected.
Although voltage and current waveforms can be displayed when an event is
detected, the transient overvoltage waveform cannot be displayed.
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4.4 Setting Event Detection [REC&EVENT)]

Setting Voltage Swell, Dip and Interruption Events

A voltage swell, voltage dip or interruption of the nominal voltage is recorded
as an event.

1 =)
2 Th

(&) Move to the setting item.

Change a numerical value
3 ([ A]:increasethevalue,[ ¥ 1
(W
&)

Select the screen.

OFF Inrush

decrease the value) i 1 116

Accept / Cancel nterruption| 1@

Setting Contents

Voltage Swell  Set a percentage larger than the nominal line voltage (default 110%).
Voltage Dip Set a percentage smaller than the nominal line voltage (default 90%).
Interruption Set a percentage smaller than the nominal line voltage (default 10%).

In all cases, an event is recorded when the threshold is breached in either direction (once
upon onset, and once again upon recovery).

Upon event recovery ("event out "), the continuous period and worst-case voltage swell val-
ues are displayed.

Upon event onset ("event in "), an event voltage fluctuation graph is recorded.

What is Voltage Swell?

Voltage swell is a rise of rms voltage, where a threshold is set above the nominal voltage.

When the rms voltage rises above the threshold, it is detected as an "event in (onset)" voltage swell
event. Subsequently, when the voltage falls back below the threshold (minus appropriate hystere-
sis), it is detected as an "event out (recovery)" voltage swell event.

What is Voltage Dip?

Voltage dip is the opposite of voltage swell, that is a fall of rms voltage where a threshold is set
below the nominal voltage.

When the rms voltage falls below the threshold, it is detected as an "event in (onset)" voltage dip
event. Subsequently, when the voltage rises back above the threshold (plus appropriate hystere-
sis), it is detected as an "event out (recovery)" voltage dip event.

What is Interruption?

This is the power suspension state when voltage drops to a threshold below the nominal voltage
and further below the voltage dip threshold.

When the rms voltage falls below the threshold, it is detected as an "event in (onset)" voltage in-
terruption event. Subsequently, when the voltage rises back above the threshold (plus appropriate
hysteresis), it is detected as an "event out (recovery)" voltage interruption event.

See: "Voltage Swell" (p. 110), "Voltage Dip" (p. 111), "Interruption” (p. 111)
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4.5 Changing Instrument System Settings [SYSTEM]

4.5 Changing Instrument System Settings
[SYSTEM]

The instrument's version information can be viewed, and the display lan-
guage, beep sounds and screen colors can be changed from the SYS-
TEM screen.
Confirm that the clock is set correctly before starting recording. If the
clock is not set correctly, recording results may not be analyzed cor-
rectly (p. 76).

Opening the [SYSTEM] Screen

Press the key to display the [SYSTEM] screen.

Displays the instru-
ment's version infor- — -
Y 1.88 S/ | B51

mation. m— .

Changes the display T -5 1 |Line calar| TYP Select the displayed
language (p. 73). R terminal colors to
match the label colors.

Sets the clock (p. 49).

Displays the serial
number.

3PN |SEBA

Changes the wiring
configuration dia-

gram (p. 48).
R ]« Sets the clock (p. 76).
Changes screen

colors (p. 73).
Enables or disables
the beep sound Resets the system
(p. 74). (p. 77).

Sets the LCD back-
light timeout (p. 74).
Adjusts LCD contrast
(p. 75).

Displaying the Instrument's Version Number (Version)

Shows the instrument's version number.

' SYSTEM :

Select the screen.
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4.5 Changing Instrument System Settings [SYSTEM]

Changing the Display Language (La

The display language can be selected from Japanese, English or Chinese.

1=

Select the screen.

W)

S0

33"  Move to the setting item.

Select from the pull-down
menu.

o

D

Accept / Cancel

Setting Contents

English/ Chinese/ Korean/ Japanese

Changing Screen Colors (Color)

1=

Select the screen.
W)
2 (

33"  Move to the setting item.

3 @ Select from the pull-down

menu.
(T
D

Accept / Cancel

Setting Contents

COLOR1 Dark green For printing black and white re-
ports and such, select [MONQO]

COLOR2 Dark blue and perform a saving screen imag-
i . es (press the Hard Copy key).

COLOR3 Monochrome (white charac (o py key)

ters)
COLOR4 Light blue
MONO Monochrome (black charac-

ters)
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4.5 Changing Instrument System Settings [SYSTEM]

Enable or Disable Beep Sounds (Beep)

Keypress beep sounds can be enabled or disabled.

SYSTEM

]

Select the screen.

)

W)
(&)

{

Move to the setting item.

1
2
3 Select from the pull-down
menu.

©e0)

Accept / Cancel

Setting Contents

ON Keypress beeps are enabled

OFF Keypress beeps are disabled.

Setting the LCD Backlight Timeout (Backlight)

When operating from the battery pack only, operating time can be maxi-
mized by setting the LCD backlight to turn off automatically after a specified
period of key inactivity.

SYSTEM

1

W)
2 @ 8 Move to the setting item.
3 (Gv=n)

. Select from the pull-down
menu.

o

D

Accept / Cancel

Setting Contents

Select the screen.

5k |58 jm

AlwaysOn Keeps the backlight always on.

The backlight turns off automatically after the se-

1min/ 5min/ 10min/ 30min/ 1hour lected period of inactivity.

To turn the backlight back on
Press any key to turn the backlight back on after it has turned off automatically. The backlight
comes back on even if Key Lock is active.

MIE  The LCD backlight automatically switches from high to low brightness when there
is no key press for ten seconds. No setting is available to retain high brightness at
all times.
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4.5 Changing Instrument System Settings [SYSTEM]

Adjusting Screen Contrast (Contrast)

Because screen contrast is temperature dependent, you may need to adjust
LCD contrast to retain visibility.

J

SYSTEM
Select the screen.

)

&2

{

(&)

Move to the setting item.

1
2
3 Change a numerical value

([ AJ:increasethevalue,[ W :
decrease the value) 2110 5k 158 m

©00®

Accept

Setting Contents
+0

-30 to -2 Lower setting values make the screen lighter.

+2 to +20 Higher setting values make the screen darker.
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4.5 Changing Instrument System Settings [SYSTEM]

Setting the Clock (Clock)

Set the instrument's real-time clock to the current date and time. Data
recording and management depends on the clock being set correctly.

1=
2

Select the screen.

)

(&)

V)

{

Move to the setting item.

Move between the year, month,
day, hour and minute to set.

(X
@D
o=

% Change a numerical value ([ A ]: increase the value, [ ¥ ]: decrease the value)

Accept / Cancel

4 Verify the correct time display

®

MIE_ Especially when recording with specified start and stop times, confirm that the
instrument's clock is set correctly before recording.
If not set to the correct time, time-dependent analyses will give incorrect results.
Before starting recording, we recommend setting the clock using a standard time
source such as a telephone or internet time service (NTP).

Viewing the Serial Number

The serial number of the instrument is displayed. The displayed number
should match the number on the label pasted on the back of the instrument.

The serial number is used to identify the instrument for purposes such as
user registration.

' SYSTEM :

Select the screen.

NOTE  If the displayed serial number is not the same as that on the label, please contact
your dealer or Hioki representative
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4.6 Initializing the Instrument (System Reset)

4.6 Initializing the Instrument (System Reset)

If the instrument begins to exhibit unusual behavior, refer to the "Before
returning for repair” (p. 164).

If the cause of the unusual behavior remains undetermined, perform a sys-
tem reset.

1 | SYSTEM ;
Select the screen.

2{H

(&D) Move to the setting item.

3 e

e

2o (T

Resetting system
Are you sure?

Yes: ENTER No: ESC

Accept / Cancel

MIE_  System reset initializes all settings to their factory defaults except for the display
language, phase names and phase color settings.
System reset also erases all measurement data in internal memory, and all data
displayed on screen.

See: "Appendix 8 List of Settings (Default Settings)" (p. A13)
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4.6 Initializing the Instrument (System Reset)
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5.1 Pre-Operation Inspection

Before recording, be sure to read "Operating Precautions" (p. 7) and
"Chapter 3 Measurement Preparations” (p. 37)

| 5.1 Pre-Operation Inspection

Before using the instrument the first time, verify that it operates normally to ensure that
the no damage occurred during storage or shipping. If you find any damage, contact
your dealer or Hioki representative.

n Inspection before conection

In_spect_ the Voltage Cords Metal Exposed
Is the insulation of the voltage cord to >
be used damaged, or is bare metal ex- i i
Do not use if damage is present, as
posed? - -
you could receive an electric
* No Metal Exposed shock. Replace the damaged items.
e N If damage is evident, request re-
Inspect the Clamp Sensors Yes pairs.
Is a clamp cracked or damaged? —

*No

Inspect the Power Supply

Yes
Is the AC adapter or battery pack | e
damaged?

+ No
Inspect the Instrument Yes

. If d i ident, t re-
Is there any evidence of damage to |s=—————jp| = amage s evident, request re
. pairs.
the instrument?

*No
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5.1 Pre-Operation Inspection

E Confirmation during Connection

Is the battery pack installed in the in-

strument?
* Yes

Is the Model 9418-15 AC Adapter be-
ing used with the instrument?

* Yes

Power-On Confirmation

Does the POWER lamp flash green
and does the screen display ap-

Yes

No If the battery pack is not used,
| measurement is not possible dur-
ing power outages.

No . .

Using the AC adapter is recom-
emm=>| mended when measuring at one
site for a long time.

No
—> When using the AC Adapter
The AC adapter output plug
might be damaged, or the instru-
ment might have internal dam-
aged.
====J)-| When not using the AC Adapter

Startup Screen (p. 47)

HIOKI 3197 POWER QUALITY ANALYZER Ver 1.00

}

After the self-test on the Startup
screen has finished, does the SYS-
TEM-[WIRING] screen appear?

Wiring

]
]

Inspection complete

An error is
displayed

ﬁ

The battery pack may not be suf-
ficiently charged. Allow it to
charge fully.

If the battery has been fully
charged and the power lamp
does not flash or the screen
stays blank, the battery pack
may have deteriorated or be
damaged. Obtain a new battery
pack, or request repair.

The instrument may be damaged
internally. Have the instrument re-
paired.
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5.2 Connecting to the Lines to be Measured

5.2 Connecting to the Lines to be Measured

Connect the voltage cords and clamp sensors to the lines to be mea-
sured. To ensure proper connections for correct measurements, look at
the wiring configuration diagram (p. 83) while making connections.

NOTE  + When measuring three-phase lines, make connections to the lines to
~ be measured in the same sequence as the measurement channesl
(channels 1, 2 and 3).
« Although this one instrument can measure various wiring configura-
tions from single-phase 2-wire to three-phase 4-wire, it cannot mea-
sure single-phase power in three different systems.

Connecting voltage cords to lines to be measured

Secondary side of breaker
Example: .
— Securely clip the leads to metal parts such
\ as load-side screw terminals or bus bars.

9438-05 Voltage Cord
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5.2 Connecting to the Lines to be Measured

Connecting clamp sensors to lines to be measured

To measure load current

(Example: Model 9660)

Be sure to attach each clamp around
only one conductor.

Correct measurement cannot be
obtained if a clamp is attached around
more than one conductor.

(Example: Model 9661)

!« Load Side

Line

Source

Side Source

Side %
Make certain that the

current flow direction
arrow points toward the
load.

Current Flow Direction Arrow

To measure leakage current
Single-phase, 2-wire line: clamp around both wires

Single-phase, 3-wire line: clamp around all three wires
Three-phase, 3-wire line: clamp around all three wires

(Example: Model 9675) ) )
Earth ground: clamp around just the one line

Make certain that the
current flow direction
arrow points toward the
load.

Current Flow Direction Arrow
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5.2 Connecting to the Lines to be Measured

System Wiring Diagrams

Press the key to display the [WIRING] screen.

While looking at the diagram, pay attention to the colors of the input ter-
minals and leads.

These examples use the R S T phase names and TYPE 1 (HIOKI) phase
colors.

Single-Phase 2-Wire (1P2W)

T R:Line/ N: Neutral/ G: Ground
1P2w i 5 7 Source Side Load Side

Wiring - R ~ o
® ES
l N : l
l e | l
[N 1
' T L T a
®©l® 6 0
N Ul u2 U3
® O O ’
11 12 13
[=»] The arrows point toward the
load.
R,S: Line/ N:Neutral/ G:Ground
e . Source Side Load Side
P3N 5 5 Z | [ R Y o Y
: X ; :
1 ¢ 1 E 1 é 1
N | j |
| é 'S Y 4 | % i
' X s i I
l G = .
1 —L— 1 1 Jf— 1
®@|l®|® 0O
N Ul u2 U3
‘ d & O ’
11 12 13

[=»] The arrows point toward the load.
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5.2 Connecting to the Lines to be Measured

Three-Phase 3-Wire (3P3W2M)

R, S, T: Line
Source Side Load Side

®©l®|® O
N Ul u2 (UK
e d& & O ’
:F._.um 1. 734k ‘ i 2 i3
3 A [=»] The arrows point toward the load.
R, S, T: Line
Source Side Load Side
TR #
l U:/ Ui | l
| S ! : |
1 UZ T ‘- ’\ 1 1

Ol®|l®| O

N | ui| u2| us

‘ o O O ’
112 13

[=»] The arrows point toward the load.
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5.2 Connecting to the Lines to be Measured

Three-Phase 4-Wire (3P4W)

R,S,T:Line/ N:Neutral/ G:Ground

Source Side Load Side
"""" R £ oo

ti} é\‘)?ulEN ﬁ _|4’ : 2

il
|

‘et
z
S
>
|||—

®lol® |6
N | ul| u2| us

d & & ’
11 12 13

[=»] The arrows point toward the load. a

R,S,T:Line/ N:Neutral/ G:Ground

Source Side Load Side
FP=————— ':R ’\ r----- .

&
“

11 12 I3
[==] The arrows point toward the load.
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5.3 Verifying Correct Wiring (Connection Check)

5.3 Verifying Correct Wiring (Connection Check)

Press the key to display the [WIRING] screen. Verify that the con-
nections are correct from the measured values and vector display.

4 Verify settings ——————— | K IS Setting values
Nominal voltage value

«— 3 Verify vector display

2 Verify measured —— Measurement Values
values

(Example: three-phase 4-wire (3P4W))

Confirming Measured Values

11, 12, 13 currents

Ul, U2, U3
voltages Psum ...total 3-phase active
power
Uunb....voltage unbalance
14 .........calculated neutral
line current
In this case Check
« Are the voltage cords securely clipped to the conductors to
If the voltage is above or be- be measured?
low the selected [Nominal < Are the voltage cords firmly inserted into the voltage input
Voltage] terminals?

Is the nominal voltage setting correct?

Are the clamp sensor cables securely connected to the cur-
rent input terminals?

Are the clamp sensors properly clamped around the con-
ductors to be measured?

Is the current range setting correct? Measurement is not
possible if the range is set too high for the input level, or if its
set so low that the input level reads overrange.

Are the voltage cords misconnected to the input terminals
so that measurements display as negative numerical val-

If the displayed active pow- ues? o ]

er value is negative Is a clamp sensor _|nd|cat|ng a negative valge because the
current flow direction arrow incorrectly points toward the
source?

* Value set on the SYSTEM [MEASURE] screen.

If the current is not suitably
within the [Current Range]*
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5.3 Verifying Correct Wiring (Connection Check)

Verify Settings

EW  [MIRING
3PN

Current Range Frequency
Values displayed in red indicate over- Values are displayed in red when differ-
range. Select a higher range, or use a ent from the line frequency setting.
clamp sensor with a higher rating. Change the line frequency setting if nec-
essary.
Verify the Vector Display

Wiring E G| amp

Diagram Real-Time Wiring
Vector Diagrams

@
() IL [!E Wiring Configuration Diagram
Correct Vector ) i i][!h 14, a
I I

Voltage Vectors Current Vectors

In this case Check
 Voltage vector
If the length of the vectors is Verify that the voltage cords are securely connected to the
too short, or of differing voltage input terminals and lines to be measured.

» Current vector
Verify that the clamp sensor leads are securely connected
to the current input terminals and lines to be measured.
* Voltage vector
L . Verify that the voltage cord connections correspond to the
If a vector's direction wiring diagram.
(phase) or color is wrong « Current vector
Verify that the clamp sensor leads are securely connected
to the current input terminals and lines to be measured

lengths
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5.4 Starting and Stopping Recording

5.4 Starting and Stopping Recording

To start and stop
recording

Recording can be started and stopped either manually or at
preset times.
¢ Manual recording
Press the START/STOP key to start and stop recording.
» Timed recording
After setting start and stop times, recording starts and
stops at the preset times.
With either method, always press the START/STOP key to
start recording. You can start and stop recording by press-
ing START/STOP with any screen displayed.
When recording starts, data is recorded to internal memory.

When recording with
partitioned memory

To erase recorded data

Press the DATA RESET key.

« After pressing the DATA RESET key, execute "Store
Recording Data".

» After pressing the DATA RESET key, execute "Erase the
Data Just Recorded".

When you want to mea-
sure once (such as for
long-term recording)

When measuring multi-
ple times (up to four

These are selected by setting memory partitioning.
See: "Setting the Method for Recording to Internal Memory (Partition)" (p. 63)

Recording start and stop operations differ according to

whether memory partitioning is enabled.

* When memory partitioning is disabled
Only one-time measurement is available, but available
recording time is longer than when memory partitioning is
enabled.

* When memory partitioning is enabled
Four measurement sessions can be recorded, but only
one quarter of the amount of data can be recorded (com-
pared to when memory partitioning is disabled).

See: "2.5 Internal Operating Status and Memory Usage" (p. 34)
"Appendix 1 Interval and Recording Time Settings" (p. A1)

MTE  Upto 50 events can be recorded, whether or not memory is partitioned. Verify the
number of recordable events before starting recording.
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5.4 Starting and Stopping Recording

Starting and Stopping Recording Without Memory Partitioning

(Partition: OFF)

Starting and Stopping Recording Without Memory Partitioning

Confirm that the [Partition] setting on the SYSTEM-[REC&EVENT] screen is
set to [OFF] (p. 63).

To manually start and stop recording

[SET] The POWER LED blinks (four and half-seconds on, half-second
off).
) Starts recording. '
STOPF (Press the START/STOP key during [SET])
[WAITING] The POWER LED blinks quickly (half-second on, half-second off).
Recording Starts Recording starts at an appropriate time for the selected interval
* (see NOTE).
[RECORDING] The POWER LED blinks slowly (half-second on, one and half-sec-
ond off).
During [RECORDING], data is written to internal memory.
vt Time series data is written at each measurement interval.
GE Event data is written when an event occurs.
* Measurement stops.
Stop recording. A confirmation message is displayed.
Are you sure?
Yes: ENTER No: ESC
[ANALYZE] The POWER LED blinks (two seconds on, two seconds off).

NOTE  The Effect of the Interval Setting on the Start Time

The actual start time depends on the interval setting and current time, as follows.
If you press the START/STOP key when the current time is 10:41:22

Example 1. If the interval setting is 5 minutes

—> [WAITING] —— Recording starts at 10:45:00

Example 2. If the interval setting is 30 minutes
— | [WAITING] —— Recording starts at 11:00:00

[Partition]: with either setting to [ON] or [OFF], recording starts at the appropriate time.
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5.4 Starting and Stopping

Recording

[SET]
|

[WAITING]

\

At the specified Start Time:
Recording Starts

v

[RECORDING]

At the set Stop Time:
Recording Stops

[ANALYZE]

Starting and Stopping Recording at Preset Times (Time Start)

Before starting recording, confirm that the [Time Start] setting on the SYSTEM-
[REC&EVENT] is [ON], and that the start and stop times are set as required.

The POWER LED blinks quickly (four and half-seconds on, half-
second off).

Starts recording
(Press the START/STOP key during [SET])

The POWER LED blinks quickly (half-second on, half-second off).

Recording starts at the specified start time.

The POWER LED blinks slowly (half-second on, one and half-sec-
ond off).

During [RECORDING], data is written to internal memory.
Time series data is written at each measurement interval.
Event data is written when an event occurs.

Recording stops at the specified stop time.
You can abort recording by pressing the START/STOP key.

The POWER LED blinks (two seconds on, two seconds off).

MIE_ If the specified start time has already passed when you press the START/STOP
key, "Operation Error!" is displayed.
In the [WAITING] states, if you press the START/STOP key before the specified
start time, recording is aborted.
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5.4 Starting and Stopping Recording

Recording Again, or Erasing Recording Data (Reset)

When recording stops, the [ANALYZE] message indicates that data has been stored in in-
ternal memory.

To restart measurement, erase the data stored in the instrument (perform data reset).
[ANALYZE]

Press the DATA RESET key when [ANALYZE] appears)
1

DATA RESET has been
pressed. A confirmation message is displayed.
ALL DATA from internal

memory will be deleted.
Continue?

Yes: ENTER No: ESC

[SET]

Executes data reset

MOTE

Recorded data is not erased even when the instrument is turned off. However, it
is erased by executing Data Reset.

To perserve measurement data, copy it to a computer via USB cable
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5.4 Starting and Stopping Recording

Starting and Stopping Recording with Partitioned Memory

(Partition: ON)

When memory partitioning is enabled, the internal memory is partitioned into
four parts, and data is recorded into each partition. However, no more than 50
events can be recorded, regardless of whether partitioning is enabled.

Recording Multiple Times

[SET] The POWER LED blinks (four and half-seconds on, half-second off
) (SART ) Starts recording
L (Press the START/STOP key during [SET])
[WAITING] The POWER LED blinks quickly (half-second on, half-second off
Recording Starts Recording starts at an appropriate time for the selected interval.
* See: "The Effect of the Interval Setting on the Start Time" (p. 89)

[RECORDING] 'IO':SSPOCf)f\)NER LED blinks slowly (half-second on, one and half-sec-

_ During [RECORDING], measurement data is written to internal

t memory.

—— The red underline indicates the memory partition that is being used
for recording.
Time series data is written at each measurement interval.

Sany Event data is written when an event occurs.
Stop Recording. Done Recording
Are you sure? A confirmation message is displayed.
Yes: ENTER No: ESC

[ANALYZE] The POWER LED blinks (two seconds on, two seconds off).
I—’ Recording is stopped. . .
Analyze Data: press ESC A confirmation message
Store Data/Returnto SETTING status: is displayed.
To record again press DATA RESET
Press ESC to close window.

Data is stored sequentially in

Store recorded data Erase recorded data | memory partitions 1, 2, 3and 4.
(ENTER> To store data from more than
| four measurements, copy the

: : : o existing data to a computer via
When restarting recording while continuing to | ysg cable (p. 127).

store previous data, new data is stored in the
next memory partition.
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5.5 Erasing Data

5.5 Erasing Data

The method to use for erasing data depends on the internal operating
state.

Internal Operating Partition: OFF Partition: ON
State
SE
SET
]
No data exists. DATA RESET has been pressed.

ALL DATA from internal memory
will be deleted. Continue?

Yes: ENTER No: ESC

|
a

Erases all data

[ANALYZE]
DATA
:
DATA RESET has been pressed.
ALL DATA from internal memory Save the recorded data: ENTER
will be deleted. Continue? Cansel / Analyze: ESC
Delete the recorded data: DATA RESET

Yes: ENTER No: ESC l

DATA
RESET

Erase Erases the current data
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5.6 Recovering From a Long-Term Power Outage

5.6 Recovering From a Long-Term Power
Outage

If the power supplied to the instrument is interrupted, operation contin-
ues on the (charged) battery pack. However, if the power is not restored
for along time (four to six hours or more), the instrument shuts off.

However, if memory partitioning is set [ON], and power fails while
recording, recording resumes in the next partition when power is
restored (for example, if power fails while recording in Memory Partition
2, recording resumes in Partition 3).

The following message appears initially when power is restored, and
recording resumes immediately.

HIOKI 3197 POWER QUALITY ANALYZER V 1.00

Recording Re-started.

NOJE  However, if recording in Memory Partition 4 or with memory partitioning
—  set [OFF] when power is interrupted, recording does not resume when

power is restored (even though "Recording Re-started" still appears)

Internal Operating Partition Memory No. Operation when power is
State restored
No. 1,2, or 3 Recording resumes in the
[ON] next memory partition.
[RECORDING] No. 4
- Recording does not resume.
[OFF] - g

Nominal continuous operating time (battery only)

After full charge, with LCD backlight auto-off (after 5 min.) enabled: Approx. 6 hours
After full charge, with LCD backlight always on : Approx. 4 hours
(operating at 23°C)
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Chapter 6

The three data display screen types are called [VIEW], [TIME PLOT] and
[EVENT].

Viewing Instantaneous Data
(displays the measurement status about once per second)

Screen Display Setting Contents Ref.
[WAVEFORM] Displays instantaneous measure-
[VECTOR] ment values. _ "6.1 Viewing Instanta-
VIEW [HARMONICS] Measurement data can be viewed at neous Data (VIEW
[DMM] any time regardless of recording start ~ Screen)" (p. 96)

or stop state.

View Recording Data
(displays the current recording conditions or recorded results)

[RMS] Displays data at each measurement "6.2 Displaying a Time
[DIP/SWELL] interval as a time series graph. -
TIME PLOT
© [DEMAND] Shows fluctuations that occur be- ?;22?1;'?; (']I-'é)l\g)E PLOT a
[ENERGY] tween recording start and stop. '
[WAVEFORM]  Displays the results of event detec- -
EVENT [DETAILS] tion. 6.3 Viewing Anomalous

Phenomena (EVENT

[RMS WAVE] Shows the contents of events detect- screen)” (p. 108)

[INRUSH] ed between recording start and stop.
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6.1 Viewing Instantaneous Data (VIEW Screen)

6.1 Viewing Instantaneous Data (VIEW Screen)

There are four types of VIEW screens: [WAVEFORM], [VECTOR], [HAR-
MONICS] and [DMM]. Press the VIEW key to switch between them.

The VIEW screens display instantaneous data by refreshing about once
per second, regardless of the internal operating state ([SET], [RECORDING]

or [ANALYZE].

[WAVEFORM] [VECTOR] [DMM] [HARMONICS]

Holding the Screen Display (Common to all VIEW screens)

The screen display can be held (screen refresh stopped). Although the
VIEW screen is refreshed in real-time, values and graphs can be easier to

read by holding the display.
Display hold is also useful prior to executing screen shot ().

VIEW MM
Select the VIEW screen.

Press to activate the hold

state
When you press the F4 key, its display label changes to as the display is
held.

To cancel, press the F4 (Cancel Hold) key once.

MIE.  while the F4 key label is [l the display is not refreshed.
To refresh the display, press the F4 (Cancel Hold) key to cancel the hold state.
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6.1 Viewing Instantaneous Data (VIEW Screen)

Viewing Waveforms [WAVEFORM]

Voltage and current waveforms and rms values (voltage, current and active
power) are displayed together.

The number of displayed channel waveforms depends on the selected wir-
ing configuration.

D >

Select the screen.

Magnifying and Compressing Wave- e
forms on the Vertical Axis B

Changing magnification of the vertical

axis (voltage/current) WATEATYAN Voltage waveform
VW = AW

Vertical magnification can be selected from

factors of 1/2, 1, 2.5, 5, 10, 25, 50 and 100.

To change voltage magnification@

Scale per division:
1 kv/div, or 500, 200, 100, 50, 20, 10 or 5 V/div

To change current magnification @

Scale per division:

Available settings are multiples of the current
range.

Available magnification factors are 0.5, 1, 2.5, 5,
10, 25, 50 or 100 times the current range.

I Wha T Mg HOLD
(F1)(F2)(F3)(F4)

Magnifying and Compressing Wave- T (. 96)

forms .on the nglzt).ntal AXis . Magnification changes each time you press
Changing magnification of the horizon- | g key.

tal (time) axis
AMAY, = ANAAN VW, < ]

Available magnification factors are 1, 2, 4
or 8 times horizontally.

To change time axis magnifica-
tion =D

Viewing Instantaneous Waveform Values

sor.

@ E) Move the cursor along a waveform and read the instantaneous values at the cur-
Press the right or left cursor key to move the cursor in the respective direction.
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6.1 Viewing Instantaneous Data (VIEW Screen)

Vector Display [VECTOR]

Voltage and current vectors are displayed. The rms voltages and phase
angles, and the rms currents and phase angles of the fundamental wave-
form are also displayed. The number of channels for which vectors are dis-
played depends on the selected wiring configuration.

Cview ) PI

Select the screen.

]| Order
Changing the phase angle display R
method

To display +180° lead @

Displays -180° to -0° or 0° to 180° as positive
lead.

A

Rms currents and ¥
phase angles
- * _ ;

To display 360° lag @

Displays 0° to 360° as positive lag.

(p. 96)
The selected item is indicated by its "key-
pressed" appearance on the display. Press
20° another key to change the selection.

240° 0°

Thick lines indicate voltage vectors, and
J thin lines indicate current vectors.
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6.1 Viewing Instantaneous Data (VIEW Screen)

Displaying Harmonics [HARMONICS]

Harmonics can be displayed in a bar graph or in a list. The display method
is selected by the F1 key.

Displaying the harmonics bar graph

The harmonics bar graph displays voltage, current and power from the fundamental
waveform to the 50th order.

In the bar graph, yellow indicates positive values and red indicates negative values.
Voltage total harmonic distortion (THD) is also displayed.

1 =) g[VIED ARHONLG

Select the screen.

2

”" Select the bar graph [GRAP

LIST] display | Voltage Total Harmonic
2 Distortion

To change the displayed channel

Changes in the sequence: Channels that
can be switched are determined by the wir-
ing configuration.

@ I.>CH1_>CH2_>CH3_|

To view the values of each harmonic
order

Green indicates the cursor posi-
@8 tion.

Move the cursor to read the value SELECT
of each harmonic order.

Press the right or left cursor key to
move the cursor in the respective (p. 96)
direction.

The channel changes each time
you press the key.

The bar graph and list selection changes
each time you press the key.

MTE_ The voltage harmonic calculation method (RMS [V] <> Content Percentage [%)])
can be changed on the SYSTEM-[MEASURE] screen (p. 62).
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6.1 Viewing Instantaneous Data (VIEW Screen)

Displaying the Harmonic List
The harmonic list shows values of voltage, current and power.
The voltage total harmonic distortion (THD) is also displayed.

1 =) VIEN HARMON 1

Select the screen.

2CD 1,

Select the [GRAP/LIST] Voltage
display

LT | L0

To change the displayed channel

[ng}

Changes in the sequence: Channels that
can be switched are determined by the wir-
ing configuration.

D) > CH1—» CH2—> CH3—

e

[¥u]

Voltage Total Harmonic
Distortion

Changes the displayed order

Changes the displayed order o

The list scrolls from the fundamental wave-
form up to the 50th order. HOLD

CFr1 ) Cr2) (CF3) (Fa)
(p. 96)

The channel changes with each
key press.

The bar graph and list selection changes
with each key press.

MIE_ The voltage harmonic calculation method (RMS [V] <> Content Percentage [%])
can be changed on the SYSTEM-[MEASURE] screen (p. 62).
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6.1 Viewing Instantaneous Data (VIEW Screen)

Displaying the DMM Screen (voltage, current and instantaeous power
values) [DMM]

The following measurement values are displayed numerically (DMM
screen).

Urms U peak+ U peak- U THD
Voltage Total
rms voltage Voltage Waveform Peak Value Harmonic Distortion
Irms | peak+ | peak- KF/ | THD
Rms Current Current Waveform Peak Value K Factor/ 'Cur'rent Total
Harmonic Distortion
B S Q PF
Power Factor
Active Power Apparent Power Reactive Power (or DPF - Displace-
ment Power Factor)
Uave lave Uunb
Rms Voltage Rms Current Voltage Unbalance
Channel average Channel average

The number of channels for which paramters are displayed depends on the
selected wiring configuration.

‘ VIEW :

Select the screen.

3 phase summation

Select KF or | THD (p. 96)
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6.2 Displaying a Time Series Plot (TIME PLOT screen)

6.2 Displaying a Time Series Plot
(TIME PLOT screen)

There are four TIME PLOT screens, called [RMS], [DIP/SWELL],
[DEMAND] and [ENERGY]. The displayed screen changes each time you
press the TIME PLOT key.

During the [RECORDING] internal operating state, the graphs on the TIME
PLOT screen are refreshed at each measurement interval.

[RMS] [DIP/SWELL] [DEMAND] [ENERGY]

18

Common Operations and Screen Items (Common to TIME PLOT screens)

Screen Refresh
All graph plots begin from the left side, and extend to the right each time the
display refreshes. When a plot reaches the right side, it is horizontally com-
pressed by about half as it is continued.

ETLECT

Drawing Starts aph Fills Screen Graph is Compressed Plotting Continues

Internal memory compression
When internal memory becomes filled with recorded memory data for
graphs, the internal memory is compressed and recording continues at a
longer interval.

1 - [l

MTE.  For additional details about screen refresh, internal memory compression and
maximum recording times, refer to "Recordable TIME PLOT data period" (p. 155),
"Appendix 1 Interval and Recording Time Settings" (p. Al).
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6.2 Displaying a Time Series Plot (TIME PLOT screen)

Displaying the Rms Fluctuation Graph [RMS]

View a fluctuation graph of parameters selected from voltage; current; volt-
age and current waveform peak values (z); frequency; active, reactive and
apparent power; power factor; displacement power factor; THD and voltage
unbalance factor.

(e prov) g[TTHE FLOT RS

Select the screen.

Selecting,  Magnifying  and W’ e 1 1T 133
Reducing Display Parameters| —— %58 i ; ; ;
on the Vertical Axis

(F1) Moving to a setting item : ; '
Left: Display contents L | : : : :
(p. 104)

Right: Time axis (display
magpnification)

AUTO, x1, x2, x5, x10,
x25, x50

i

W)

{

(&)

Maximum Value: Yellow
Average Value: Green

Minimum Value: Red

Select from a pull-down

OLOMe

menu
Viewing Values with the Cursor [ SELECT
| Sel(lects cursor operation.
@8 Changes displayed parameters.

- - Shows the global maximum (Total MAX), and
Scrolls the fluctuation graph verti- | minimum (Total MIN) values over the whole
cally measurement period.

@ Scrolling is useful for analyzing
the display after magnifying the
W vertical axis.
&S
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6.2 Displaying a Time Series Plot (TIME PLOT screen)

Selectable Display Parameters

g;srgiéter Display Contents gsr':;éter Display Contents
Freq Frequency U3peak+ CH3 (+) voltage waveform peaks
U1l CH1 voltage U3peak- CH3 (-) voltage waveform peaks
11 CH1 current 13peak+ CH3 (+) current waveform peaks
u2 CH2 voltage 13peak- CH3 (-) current waveform peaks
12 CH2 current Uave CH average voltage
U3 CH3 voltage lave CH average current
13 CH3 current Psum 3-phase total active power
14 Neutral current (calculated) Qsum 3-phase total reactive power
Ulpeak+ CH1 (+) voltage waveform peaks [ | Ssum 3-phase total apparent power
Ulpeak- CH1 (-) voltage waveform peaks PEsum 3—}phase total power factor /
11peak+ CH1 (+) current waveform peaks Displacement power factor
11peak- CH1 (-) current waveform peaks | [ THD1 :(:)Ir-:i):]/oltage total harmonic dis-
U2peak+ CH2 (+) voltage waveform peaks D2 CH2 voltage total harmonic dis-
U2peak- CH2 (-) voltage waveform peaks tortion
12peak+ CH2 (+) current waveform peaks THD3 CH_3 voltage total harmonic dis-
12peak- CH2 (-) current waveform peaks tortion

Uunb Voltage unbalance factor

Some parameters are not selectable depending on the selected wiring configuration.

For each displayed parameter, the maximum, average and minimum values
within the interval are calculated and recorded.

TIME PLOT - [RMS]
SYSTEM - [REC & EVENT] Interval (Selected Period)

200 ms (50 Hz: 10 waveforms, 60 Hz: 12 waveforms)

NN ONAN AN AN O ANANATENA
vuy Yuuvy YUYy Y VUy

JL J L JL

Rms value 1 \ Rms value 2 \ Rms value 3 \ fffffffffffff Rms value N

Example

MAX rms value |Recording AVE rms | Recording MIN rms | |nterval: when 1 min,

Recording Recording Recording N =300
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6.2 Displaying a Time Series Plot (TIME PLOT screen)

Displaying a Voltage Fluctuation Graph [DIP/SWELL]

An rms voltage fluctuation graph is displayed.
You can view this graph to confirm rms voltage fluctuations when evaluating
voltage dip (DIP), voltage swell (SWEL) and interruptions.

(Tme PLOT) }I ME P

Select the screen. o

Magnifying and Compressing |
on Vertical Axis

Moving to a setting item

m
-

iy Vertical axis  (display
@ 8 magnification)
Z37 AUTO, x1, x2, x5, x10,
x25, x50 ,() '
Left: Display contents : :
(see table below) b o
Right:Time axis Graph Display U1, U2, U3: each

indicated by the
selected colors

Position

Select from a pull-down
menu

©800-

Viewing Values with the Cursor

@ Maximum value Minimum value

Ul 102.7V > 102.1v
U2 102.8V > 102.2v
U3 102.7V > 102.1V
‘ F1 ’ ‘ F2 ’
. ._ I .
f;:lrlg)/lls the fluctuation graph verti Selécts cursor operation.

Changes displayed parameters.
Scrolling is useful for analyzing | shows the global maximum (Total MAX), and
> the display after magnifying the | minimum (Total MIN) values over the whole mea-
vertical axis. surement period for each channel.

TIME PLOT -[DIP/SWELL]
| SYSTEM-[REC & EVENT] Interval (Selected Period)

200 ms (50 Hz: 10 waveforms, 60 Hz: 12 waveforms)

ANANATNANANAWANENANANANATYAT NI A
UV UV vuvyu YJUUUYU Y

uit US{N} ‘U23|U25‘U27‘{u29}‘ ‘un‘um‘um‘{urﬁ ‘un‘ 7777777777777 u

‘IJUZ_'_U‘J_’—‘ ‘uﬂuzs‘uzs‘ ‘uw‘uso‘usz‘ ‘uu[ ) uﬂ

Rms voltage is calculated for each ~ Recording Recording

waveform shifted by one-half cycle. mm Example.
Example. When measuring 12 cycles at 60 Hz, Interval: 1 min,
24 values of U are calculated within 200 ms. N = 7200
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6.2 Displaying a Time Series Plot (TIME PLOT screen)

Displaying a Demand Graph

[DEMAND]

The demand value is the average power [kW] consumed during the demand
period (typically 30 minutes), and is used in power company transactions.
The demand graph is refreshed after each demand period. A bar graph is
displayed at the start of recording, but for long-term recording, the display
changes to a fluctuation graph.

'TIME PLUT:

Select the screen.

)

)

{

(&)

menu

@000

Selecting, Magnifying and
Reducing Display Parameters

@ Moving to a setting item

Left:Display contents (see
table below)

Right: Vertical axis
AUTO, x1, x2, x5, x10,
x25, x50

Select from a pull-down

J

@9 Value

Viewing Values with the Cursor =

3-Phase Total Demand

cally

'Scrolls the fluctuation graph verti-

@ Scrolling is useful for analyzing

the display after magnifying the

@ vertical axis.

Cursor Date/Time

Graph Display Position

SELECT

| .
Selects cursor operation.
Changes displayed parameters.

Shows the global maximum demand value (To-
tal MAX) and average demand value (Total
AVE) for the whole measurement period.

&)
Display Parameter |Display Contents
Pdem+ Active Power Demand (consumption only)
Pdem- Active Power Demand (regenerated only)
QdemLAG Reactive Power Demand (lagging only)
QdemLEAD Reactive Power Demand (leading only)

MTE  The interval and demand period for a time series graph can be set independently.
So there are some cases where the recordable period for the time series graph
and the demand period are different (p. 155).
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6.2 Displaying a Time Series Plot (TIME PLOT screen)

Displaying an Energy Consumption Graph [ENERGY]

Energy values are calculated as power times time.

Active power value [Wh] = Active power [W] x Time [h]

Reactive power value [Varh] = Reactive power [Var] x Time [h]

Example. When a 100 W light bulb is lit continuously for two hours, 200 Wh
of active power is consumed.

Power values used for power company transactions are usually active
power values [KWh]. This instrument displays the cumulative power value
from the beginning to the end of a recording as a graph.

'TIME PLOT:

Select the screen.

Selecting, Magnifying  and
Reducing Display Parameters

m
-

Moving to a setting item
Left: Display contents
(see table below)

Right: Vertical axis
AUTO, x1, x2, x5, x10,
x25, x50

)

W)
(&)

{

Select from a pull-down
menu

©800-—

Viewing Values with the Cursor

@ The energy value is the 3-

phase total
@8 Elapsed time is also dis-
played (HH:MM:SS)

Scrolls the fluctuation graph verti-

cally )

@ Scrolling is useful for analyzing Shows the global maximum energy value over
the display after magnifying the | the whole measurement period.

GD vertical axis.
D

| Selects cursor operation.
Changes displayed parameters.

Display Parameter Display Contents

WP+ Active Power (consumption only)
WP- Active Power (regenerated only)
WQLAG Reactive Power (lagging only)
WQLEAD Reactive Power (leading only)
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6.3 Viewing Anomalous Phenomena (EVENT screen)

6.3 Viewing Anomalous Phenomena (EVENT
screen)

There are four EVENT screens, called [LIST], [WAVEFORM], [VOLTAGE]
and [INRUSH]. The displayed screen changes each time you press the
EVENT key.

The Event List appears on all screens.

During the [RECORDING] internal operating state, the EVENT screens are
refreshed every time an event occurs. During the [ANALYZE] internal oper-
ating state, event occurrence results are preserved.

Each screen is related to the others by the event occurrence. For exam-
ple, if you select the No. 24 voltage dip event on the event [DETAILS]
screen and then switch to the [WAVEFORM] screen, the voltage wave-
form of the No. 24 voltage dip is displayed, and switching to the [RMS
WAVE] screen displays the event voltage fluctuation graph of the No. 3
voltage dip.

Viewing the [RMS WAVE] Screen

U Mag 1 MAG T Mg

[WAVEFORM]

[RMS WAVE]
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6.3 Viewing Anomalous Phenomena (EVENT screen)

Viewing the [INRUSH] Screen

I Win | Inter.| Ext

FVNTS

[DETAILS]

A | | Ffeie
WAVEFORM]

[INRUSH]
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6.3 Viewing Anomalous Phenomena (EVENT screen)

Detection Methods and Recording Contents of Events

Rms voltage (Urms1/2)
(use to detect voltage swells, voltage dips and interruptions)

« Calculation Method
Rms voltage (Urms 1/2) is calculated separately
for three channels at every half cycle.

One Cycle One Cycle
H One Cycle )—H<—( One Cym—h

H

Rms | Rms | Rms | Rms
voltage|voltage | voltage| voltage|
Ums Urms Urms Urms
1/2 1/2 1/2 1/2

Voltage Swell
Rms voltage , _ « Detection Method
Urms1/2 EVENT Voltage Fluctuation Graph Detect Using Urms 1/2.
Set the threshold as a percentage of nominal volt-
age.
When the rms voltage rises above the positive
Vg\'};‘]’f Ex 110% Hysteresis threshold, it is detected as an “EVENT IN (on
Threshold set)" event. Subsequently, when the voltage falls
100% back below the threshold (minus appropriate hys-
Nominal Line ] teresis), it is detected as an “EVENT OUT (recov-
Voltage _ ery)" event.
ContRuaTon h%g:em « Recording Contents
-Period Event list data, voltage/corrent waveforms, event
I ( OCCTL::]EGHCE It OCCTUi:Tr]ince ] voltage fluctuation graph
o Timi » Event Data Format
4; @ EVENT IN (On set): Event no., occurrence date,
EVENT IN EVENT OUT occurrence time, event type, channel and IN
EVENT OUT (Recovery): Event no., occurrence
AL A aaaaandl (Recovery)  oceurrence
WUWWUWUW wawwww ate, occurrence time, event type, channel, )
maximum voltage and continuation period
Event Voltage Event Voltage .
& Current & Current « Event Voltage Fluctuation Graph

Waveforms Waveforms Fluctuation graph of Urms from about 0.5 sec-
onds before detection to about 2.5 seconds after
detection




111

6.3 Viewing Anomalous Phenomena (EVENT screen)

Voltage Dip
Rms Voltagg ‘ « Detection Method
Urms1/2 Event Voltage Fluctuation Graph Detect Using Urms 1/2.
Nominal Line Set the threshold as a percentage of nominal volt-
Voltage age. When the rms voltage falls below the nega-
tive threshold, it is detected as an “EVENT IN
Voltage Di Hysteresis  (Onset)” event. Subsequently, when the voltage
Tohraeg;w“'jp Ex rises back above the threshold (plus appropriate
1001| 90 hysteresis), it is detected as an “EVENT OUT
% || % (recovery)” event.
« Recording Contents
Event list data,'voltage/corrent waveforms, event
Period voltage fluctuation graph
Occurrence Occurrence . EVent Data Format
ov e @J Timi EVENT IN (Onset): Event no., occurrence date,
@ @ occurrence time, event type, channel, IN
EVENT IN EVENT OUT EVENT OUT (Recovery): Event no., occurrence
I AR date, occurrence time, event type, channel, OUT,

UUUUUUUWWW U\NUUWWUWV residual voltage, continuation period
Event Voltage Event Voltage Event Vgltage Fluctuation Graph
& Current & Current Fluctuation graph of Urms from about 0.5 sec-
Waveforms Waveforms onds before detection to about 2.5 seconds after

detection a

Detection Method

Interruption

Rms VoItageA Event Voltage Fluctuation .
Urms1/2 Graph Detect using Urms 1/2. Set the threshold as a
Nominal percentage of nominal voltage.
Line Voltage [ Occurrence ][ OccTul;;eenceJ When the rms voltage falls below the threshold, it
is detected as an “EVENT IN (onset)" event. Sub-
= sequently, when the voltage rises back above the
ontinuation . B . .
threshold (plus appropriate hysteresis), it is
100 detected as an “EVENT OUT (recovery)” event.

X
.

Recording Contents
Hysteresi Event list data, voltage/corrent waveforms, event
Ex. ysieresis voltage fluctuation graph

Event Data Format
EVENT IN (Onset): Event no., occurrence date,

Interruption 10% Residual
Threshold I / Voltage

o + > occurrence time, event type, channel, IN
iﬁ @ Time Event EVENT OUT (Recovery): Event no., occur-
EVENT IN EVENT OUT rence date, occurrence time, event type, channel,
ML MM OUT, residual voltage, .cont|nuat|on period
VUV TV + Event Voltage Fluctuation Graph
Event Voltage Event Voltage Fluctuation graph of Urms from about 0.5 sec-
& Current & Current onds before detection to about 2.5 seconds after

Waveforms Waveforms detection
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6.3 Viewing Anomalous Phenomena (EVENT screen)

Transient Overvoltage

* Detection Method
During each cycle, signals between 10 and 100
kHz are detected by comparator on any of three
voltage channels if their amplitude exceeds +70.7
Vpeak.
Presence Detection

Recording Contents

Event List data, voltage/current waveforms

Event Data Format

EVENT IN (On set):Event number, occurrence
date, occurrence time, Event type, IN

EVENT OUT (Recovery):Event number, occur-
rence date, occurrence time, Event type, OUT,
duration

Note 1:

Only the presence or non-presence of transient
overvoltage is detected.

Voltage and current waveforms at the time of event
detection can be displayed. However, the transient
overvoltage waveform itself (circled in the diagram)
cannot be displayed.

Note 2:

Transient overvoltage that occurs repeatedly will be
detected as IN/OUT events. A transient overvoltage
occurring even once during a 200 ms period will be
identified as an IN event. Subsequent occurrence
will be monitored every 200 ms and when it is no
longer detected, an OUT event will be identified.

Rms Current (used to detect inrush current)

Current Waveform

Rms
Current

Rms
Current

Rms
Current

Rms
Current

Rms
Current

Irms
1/2

Irms
1/2

Irms
1/2

Irms
1/2

Irms
1/2

« Calculation Method
Rms current is calculated separately at each half-
cycle on three current channels (Irms 1/2).
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6.3 Viewing Anomalous Phenomena (EVENT screen)

Inrush Current

« Detection Method
Detects using Irms 1/2.
Set the current threshold value.
An event is detected when the current exceeds
the threshold in the positive direction.
Example:

Inrush el Recording Contents
Current Event list data, voltage/current waveforms, inrush
Threshold current fluctuation graph

[ Event Data Format

Event number, occurrence date, occurrence time,
Maximum Current .
event type, channel and maximum current

Inrush Current Fluctuation Graph

R Fluctuation graph of Irms from about 0.5 seconds

oA @ e before detection to about 29.5 seconds after
detection

Rms Current

Irms1/2 Event Inrush Current Graph

EVENT

pana AN
P

Event Current &
Voltage Waveforms

Timer a

Measurement - - » Detection Method
A detected event occurs after every set timer
! N\ N > interval.
Example: 5 mi@(ample: 5 min| Time . Recording Contents
EVENT EVENT Event list data, voltage/current waveforms
T MMM » Event Data Format _
wawwww UWUWWWWU Event number, occurrence date, occurrence time,
Voltage & Current Voltage & Current event type
Waveforms Waveforms

( Occurrence Time j[ Occurrence Time ]

Manual
* Detection Method
Measurement + + A detected event occurs whenever the ESC and
EVENT keys are pressed simultaneously.
I s r > » Recording Contents
@ @ Time Event list data, voltage/current waveforms
EVENT EVENT  Event Data Format
AAMAAAAARARA A Event number, occurrence date, occurrence time,

MALAARAALAA
VUTTVVUVUTVU VTR TRV event type

Voltage & Current Voltage & Current
Waveforms Waveforms

Occurrence Time Occurrence Time
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6.3 Viewing Anomalous Phenomena (EVENT screen)

Operations Common to the EVENT Screens

All EVENT screens display the same info in the top half, and the Event List.
The first event to occur is displayed as No. 1, with subsequent events dis-
played as No. 2, No. 3, up to No. 50. Each time an event occurs, the display
is refreshed to the latest event list.

Because the [DETAILS] screen can display only eight events, scroll the
Event List up and down to display other events as needed. Similarly, on the
[WAVEFORM], [RMS WAVE] and [INRUSH] screens, you can scroll the
Event List when more than eight events have occurred.

For Users of the Model 3196 Power Quality Analyzer

Note that the event number assignment method of the Model 3197 Power Quality
Analyzer is the opposite of Model 3196.

NOTE Multiple events occurring within the same 200-ms period are displayed
together as a single event.

— Verify the event type and occurrence number
(Event Monitor)

Number of
events recorded

Dip Inter. | Ext.

|
i

Event Type Event Occurrence No.

"Event Monitor" (p. 115)

. |——— Verify the event type and occurrence number
(Event List)

-

Display appparance depends| ¢ |
vent IN/OUT
on the selected screen. Number Time Event Type -
annels
Graph data
indicator

"The Event List" (p. 116)




115

6.3 Viewing Anomalous Phenomena (EVENT screen)

Recordable Number of Events

The number of events that can be recorded is as follows regardless of whether internal memory is
partitioned.

Recordable -
Event Description
Qty. P
Event data Total 50 Overall Event List, details, voltage/current wave-
forms
ggfant voltage fluctuation graph Total 20 Event voltage fluctuation graph for 3 seconds (*U)
Idn;tuaSh current fluctuation graph 1 Inrush current fluctuation graph for 30 seconds (*I)

The number of recorded events is indicated on the upper

part of the screen.

Events recorded in internal memory are represented by
| colored blocks.

A total of 50 blocks can be colored, beginning at the bot-

tom left and ending at the top right.

10

D Indicates that six events have been recorded a

- Indicates that 46 events have been recorded

NOTE  Although up to 50 inrush events can be detected, inrush current fluctua-
tion data can be recorded (and a graph displayed) for only one INRUSH
event (indicated by *I in the Event List).

Event Monitor

The number of occurrences of each event type is displayed. Event types that have not occurred are
indicated by "0". When an event occurs, the number of occurrences is displayed in red.

Item Description
Tran. Transient Overvoltage
Swell Voltage Swell*
Event Type Dip Voltage Dip*
Inter. Interruption*
Ext. External (Start, Stop, Timer, Manual or Inrush current)

* Voltage swell, voltage dip and interruption events have EVENT IN (onset) and EVENT OUT (re-
covery) occurrences. Therefore, most such events occur in pairs (onset and recovery), and the
monitored values are usually multiples of two.
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6.3 Viewing Anomalous Phenomena (EVENT screen)

The Event List

Graph indicators

Item Example Description Details
Event Number |3 Event Number Displays from 1 to 50.
Date 10/03 