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Introduction

I Introduction

Thank you for purchasing the Hioki PQ3100 Power Quality Analyzer. To obtain maximum
performance from the instrument, please read this manual, Operating Precautions, and
Measurement Guide, and keep it handy for future reference.

This instrument comes with the following documentation. Please refer to these resources as
necessary in light of your specific application.
Before using the instrument, please read “Operating Precautions” (provided separately).

Model Manual contents Prl_n_ted CD edition
edition
Operating Precautions Information to ensure safe use of the instrument v -
Instruction Manual (this Detailed information about the instrument and v 3
manual) specifications
Measurement Guide The mst_rument s basic measurement procedure v B
with Quick Set

Application war o

pplicatio software How to use the PQ ONE application - v
Instruction Manual

Trademarks

« Microsoft and Windows, Microsoft Excel, and Internet Explorer are either registered trademarks
or trademarks of Microsoft Corporation in the United States and other countries.

* SD and SDHC logos are trademarks of SD-3C, LLC.

+ The Bluetooth® word mark and logos are registered trademarks owned by Bluetooth SIG, Inc. and
any use of such marks by Hioki E.E. Corporation is under license. Other trademarks and trade
names are those of their respective owners.

. is a trademark of SENA Technologies Co., Ltd.
* FILEZILLA is a registered trademark or trademark of Tim Kosse INDIVIDUAL FED REP
GERMANY.

< Any other products and company names are generally either trade names, registered trademarks
or trademarks of respective companies.
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Verifying Package Contents

IVerifying Package Contents

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

Check that the package contents are correct.

[J PQ3100 Power Quality Analyzer x 1

Accessories

[] L1000-05 Voltage Cord
Maximum rated voltage: 1000 V, maximum rated current: 10 A
Alligator clips (black, red, yellow, blue, gray) xleach 2=
3 m banana plug leads (black, red, yellow, blue, gray) x1 each
Spiral Tubes (Cord bundling) x5 %
See “Bundling the voltage cords and current sensors (If required)”
(p. 37), “Connecting Voltage Cords to Instrument” (p. 51), and
“Connecting Voltage Cords to Objects” (p. 55).

[] Z1002 AC Adapter (with power cord)

x1
[J Z1003 Battery Pack

x1
[] USB cable

x1

[] Colored clip in red, yellow, blue and white (color coding for x2 each %
current sensors)

[] Spiral tubes in black (cord bundling for current sensors)

x5 S v a8

[] Strap

See “Attaching the strap (if required)” (p. 39). x1
[J Instruction Manual* x1 _
[] Measurement Guide* x1 D
[] Operating Precautions (0990A903) x1
[] CD (computer application software) \

See “11.2 Use of Application Software PQ One (Included)” (p. 139). x1 @

The latest version can be downloaded from our website.

*: Please visit our website for other languages.

Precautions when transporting the instrument
Handle the instrument carefully so that it is not damaged due to a vibration or shock.

2 HIOKI PQ3100A961-03



Verifying Package Contents

Options
The options listed below are available for the instrument. To order an option, please contact your
authorized Hioki distributor or reseller.
Options are subject to change. Please check Hioki's website for the latest information.

For current measurement

CT7126 AC Current Sensor (60 A, $15 mm)

CT7131 AC Current Sensor (100 A, $15 mm)

CT7136 AC Current Sensor (600 A, $46 mm)

CT7044 AC Flexible Current Sensor (6000 A, $100 mm)
CT7045 AC Flexible Current Sensor (6000 A, $180 mm)
CT7046 AC Flexible Current Sensor (6000 A, $254 mm)
CT7731 AC/DC Auto-Zero Current Sensor (100 A, $33 mm)
CT7736 AC/DC Auto-Zero Current Sensor (600 A, $33 mm)
CT7742 AC/DC Auto-Zero Current Sensor (2000 A, $55 mm)
CT7116 AC Leakage Current Sensor (6 A, $40 mm)

L9910 Conversion Cable (BNC-PL14)

Oodoooooodgn

For voltage measurement
[] L1000-05 Voltage Cord (accessory)

Measurement category: CAT IIl, maximum rated voltage: 1000 V, maximum rated current: 10 A

Measurement category: CAT IV, maximum rated voltage: 600 V, maximum rated current: 10 A
[] 9804-01 Magnetic Adapter (Red: 1, for changing the voltage cord tips)

Measurement category: CAT IV, maximum rated voltage: 1000 V, maximum rated current: 2 A
[] 9804-02 Magnetic Adapter (Black: 1, for changing the voltage cord tips)

Measurement category: CAT IV, maximum rated voltage: 1000 V, maximum rated current: 2 A
[1 L9243 Grabber Clip (Red/Black: 1 each, for changing the voltage cord tips)

Measurement category: CAT Il, maximum rated voltage: 1000 V, maximum rated current: 1 A

Power supply
[] Zz1002 AC Adapter (accessory)
(] Z1003 Battery Pack (accessory)

Media for recording

] z4001 SD Memory Card 2GB

[] Zz4003 SD Memory Card 8GB

Communication

] 9637 RS-232C Cable (9 pin-9 pin/1.8 m, cross cable)
[1 9642 LAN Cable

Carrying Case

[] C1009 Carrying Case (Bag)
[J cC1o001 Carrying Case (Soft)
[] C1002 Carrying Case (Hard)

Attaching strap

[J Zz5004 Magnetic Strap
[J] 75020 Magnetic Strap

HIOKI PQ3100A961-03 3



Safety Information

I Safety Information

This instrument is designed to conform to IEC 61010 Safety Standards, and has been thoroughly
tested for safety prior to shipment. However, using the instrument in a way not described in this
manual may negate the provided safety features.

Before using the instrument, be certain to carefully read the following safety notes.

MA\DANGER

Mishandling during use could result in injury or death, as well as damage to the
instrument. Be certain that you understand the instructions and precautions in the
manual before use.

/AWARNING

With regard to the electricity supply, there are risks of electric shock, heat
generation, fire, and arc discharge due to short circuits. Individuals using an
electrical measuring instrument for the first time should be supervised by a
technician who has experience in electrical measurement.

Notation
In this document, the risk seriousness and the hazard levels are classified as follows.
Indicates an imminently hazardous situation that will result in death or serious injury
A DANGER to the operator.
Indicates a potentially hazardous situation that may result in death or serious injury to
/\WARNING potentially Y ury
the operator.
é CAUTION Indicates a potentially hazardous situation that may result in minor or moderate injury
to the operator or damage to the instrument or malfunction.
IMPORTANT In.dlcate.s information related to the operatlgn of the instrument or maintenance tasks
with which the operators must be fully familiar.

Indicates a high voltage hazard.

If a particular safety check is not performed or the instrument is mishandled, this may
give rise to a hazardous situation; the operator may receive an electric shock, may
get burnt or may even be fatally injured.

Indicates a strong magnetic-field hazard.
The effects of the magnetic force can cause abnormal operation of heart pacemakers
and/or medical electronics.

Indicates a prohibited action.

ok b

Indicates the action which must be performed.

MONITOR
(Bold character)

Names on the screen are displayed in bold characters.

—

[a—

Operation keys are displayed in brackets ([ ]).

Additional information is presented below.

HIOKI PQ3100A961-03




Safety Information

Symbols on the instrument

Indicates cautions and hazards. When the symbol is printed on the instrument, refer to a
corresponding topic in the Instruction Manual.

Indicates DC (Direct Current).

Indicates the ON side of the power switch.

Indicates the OFF side of the power switch.

Indicates a grounding terminal.

Indicates an instrument that has been protected throughout by double insulation or reinforced
insulation.
(L9243 Grabber Clip)

o] O —i >

Symbols for various standards

Indicates the Waste Electrical and Electronic Equipment Directive (WEEE Directive) in EU
member states.

Pt

Indicates that the product conforms to regulations set out by the EU Directive.

‘@)
m

This is a recycle mark established under the Resource Recycling Promotion Law (only for Japan).

z
<
T

Accuracy

We define measurement tolerances in terms of f.s. (full scale), rdg. (reading) and dgt. (digit) values,
with the following meanings:

(maximum display value, range)
f.s. The maximum value that can be displayed. This is usually the name of the currently selected
range.

(reading or displayed value)

rdg. . - -
dg The value currently being measured and indicated on the measuring instrument.

(resolution)
dgt. The smallest displayable unit on a digital measuring instrument, i.e., the input value that
causes the digital display to show a “1” as the least-significant digit.

Protective gear

/AWARNING

o This instrument measures live lines. To prevent electric shock, use appropriate
protective insulation and adhere to applicable laws and regulations.

HIOKI PQ3100A961-03 S




Safety Information

Measurement categories

To ensure safe operation of measuring instruments, IEC 61010 establishes safety standards
for various electrical environments, categorized as CAT Il to CAT 1V, and called measurement
categories.

MA\DANGER

e Using a measuring instrument in an environment designated with a higher-
numbered category than that for which the instrument is rated could resultin a
severe accident, and must be carefully avoided.

« Never use a measuring instrument that lacks category labeling in a CAT Il to CAT
IV measurement environment. Doing so could result in a serious accident.

The instrument conforms to the safety requirements for CAT IIl 1000 V, CAT IV 600 V measuring

instruments.

CAT Il:  When directly measuring the electrical outlet receptacles of the primary electrical circuits
in equipment connected to an AC electrical outlet by a power cord (portable tools,
household appliances, etc.).

CAT Ill:  When measuring the primary electrical circuits of heavy equipment (fixed installations)
connected directly to the distribution panel, and feeders from the distribution panel to
outlets.

CAT IV:  When measuring the circuit from the service drop to the service entrance, and to the
power meter and primary overcurrent protection device (distribution panel).

Distribution Panel/\/\/\
Service Entrance

~—

Internal Wiring
J CAT Il

CAT Il ¥

| i Outlet
1

Power Meter ! [B
1

———

Service Drop

Fixed Installation
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Operating Precautions

I Operating Precautions

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

Preliminary Checks

Before using the instrument, verify that it operates normally to ensure that no damage occurred
during storage or shipping. If you find any damage, contact your authorized Hioki distributor or
reseller.

/A\DANGER

To prevent an electric shock, confirm that the white portion (insulation layer) inside
® the cable is not exposed. If a color inside the cable is exposed, do not use the
cable.

Installation Environment

/A WARNING

Installing the instrument in inappropriate locations may cause a malfunction of
instrument or may give rise to an accident. Avoid the following locations:
« Exposed to direct sunlight or high temperature
« Exposed to corrosive or combustible gases
* Exposed to a strong electromagnetic field or electrostatic charge
® e Near induction heating systems (such as high-frequency induction heating
systems and IH cooking equipment)
e Susceptible to vibration
* Exposed to water, oil, chemicals, or solvents
e Exposed to high humidity or condensation
e Exposed to high quantities of dust particles

/N\CAUTION

® Do not place the instrument on an unstable table or an inclined place. Dropping or
knocking down the instrument can cause injury or damage to the instrument.

Handling the Instrument

/N\CAUTION

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

This instrument may cause interference if used in residential areas.
Such use must be avoided unless the use takes special measures to reduce electromagnetic emissions to
prevent interference to the reception of radio and television broadcasts.
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Operating Precautions

Handling Cords and Cables

Y

/A\DANGER

If the insulation on a cord or cable melts, the metal conductor may be exposed. Do
not use any cord or cable whose metal conductor is exposed. Doing so could result
in electric shock, or other hazard.

/N\WARNING

To prevent an electric shock, do not exceed the every rating shown on either the
instrument or the options for voltage measurement, whichever is worse.

/\CAUTION

The cord and cable are hardened under the 0 degree or colder environment. Do not bend
or pull them to avoid tearing their shield or cutting them.

Using Voltage Cords

Y

/A\DANGER

To prevent an electric shock, confirm that the white portion (insulation layer) inside
the cable is not exposed. If a color inside the cable is exposed, do not use the
cable.

A WARNING

* Use only the specified voltage cords. Using a non-specified cord may result in
electric shock or short circuits.

¢ Avoid contact between the cord and the measured line in order to protect the
cord from damage. Any contact can cause the instrument to malfunction and lead
to short-circuits or electric shock.
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Operating Precautions

Using Battery Pack

/A WARNING

To avoid the possibility of explosion, do not short circuit, disassemble or
® incinerate battery pack. Battery may explode if mistreated. Handle and dispose of
batteries in accordance with local regulations.

e Be sure to observe the following precautions. Incorrect handling may result in
liquid leaks, heat generation, ignition, bursting and other hazards.

e The battery pack contains lye, which may cause blindness if it comes into
contact with the eyes. Should battery liquid get into your eyes, avoid rubbing
them. Flush them with water and seek immediate medical attention.

* When storing the instrument, make sure no objects that could short-circuit the
connectors are placed near them.

e For battery operation, use only the HIOKI Model 21003 Battery Pack. We do not

o take any responsibility for accidents or damage related to the use of any other
batteries.

e To avoid electric shock, turn off the power switch, disconnect all the power and
voltage cords and current sensor from the device to be measured, and replace
the battery pack.

e To prevent the instrument damage or electric shock, use only the screws
(M6x12 mm) for securing the battery cover in place that are originally installed.
If you have lost any screws or find that any screws are damaged, please contact
your Hioki distributor for a replacement.

/N\CAUTION

* Observe the following to avoid damage to the instrument.
» Use the battery pack in an ambient temperature range of 0°C to 50°C and charge it in
an ambient temperature range of 10°C to 35°C.
« If the battery pack fails to finish charging within the stipulated time, disconnect the AC
adapter to stop charging and contact your dealer or Hioki representative.
» Consult your dealer or nearest service station should liquid leaks, strange odor, heat,
o discoloration, deformation and other abnormal conditions occur during use, charging
or storage. Should these conditions occur during use or charging, turn off and
disconnect the instrument immediately.
» Do not expose the instrument to water and do not use it in excessively humid
locations or locations exposed to rain.
* Do not expose the instrument to strong impact and do not throw it around.
* Heed the following instructions to avoid battery pack performance drop or leakage.

 The battery pack is a consumable. If you are able to use the instrument for only a limited period of time
despite the battery pack being properly charged, the battery pack’s service life is at an end, and it should be
replaced.

* When a battery pack that has not been used for a long time is used, charging may end before the battery
pack is fully charged. In such a case, repeat charging and discharging a number of time before use. (A
battery pack may also be in such a state immediately after purchase.)

« The life of the battery pack (when capacity is 60% or more of initial capacity) is approximately 500 charge-
discharge cycles. (The life differs depending on the conditions of use.)

« To prevent battery pack deterioration when the battery will not be used for 1 month or longer, remove it and
store it in a dry location with an ambient temperature range of between -20°C to 30°C.

* When a battery pack is used, the instrument turns off automatically when the capacity drops. Leaving the
instrument in this state for a long time may lead to over discharge so be sure to turn off the power switch on
the instrument.

 The charging efficiency of the battery pack deteriorates at high and low temperatures.

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

Attaching the Strap

/N\CAUTION

o Attach the strap securely at 2 locations of the instrument. If insecurely attached, the
instrument may fall and be damaged when carrying.

Using SD Memory Cards

/N\CAUTION

® « Do not remove a card while data is being written to it. Doing so may damage the card.
See “10.10 Removing SD Memory Card during Recording” (p. 133).

o e Exercise care when using such products because static electricity could damage the SD
card or cause malfunction of the instrument.

IMPORTANT

» Format the card with the instrument. Using a computer to format the card may reduce the
card’s performance.

See “10.9 Formatting SD Memory Card (Deleting All Files)” (p. 132).

* No compensation is available for loss of data stored on the SD memory card, regardless of the
content or cause of damage or loss. Be sure to back up any important data stored on an SD
memory card.

» Observe the following to avoid corruption or loss of stored data:

» Do not touch the electrical contacts on the card or inside the insertion slot with your skin or
metallic objects.

» While writing or reading data, avoid vibration or shock, and do not turn the power off or
remove the card from the instrument.

» Before formatting (initializing) a card, confirm that it contains no important information (files).

» Do not bend or drop the card, or otherwise subject it to intense shock.

.

» The operating lifetime of the SD memory card is limited by its flash memory. After long-term or frequent
usage, data reading and writing capabilities will be degraded. In that case, replace the card with a new one.
« If you are unable to write data to an SD memory card, manipulate folders and files, or format the card, check

the position of the write-protect lock and disengage it if necessary.

The connector of the SD memory card is used to judge whether the card is write-protected.

If the write-protected lock is in an intermediate position, the determination of whether the card is write-
protected will depend on the connector. For example, even if the instrument determines that the card is
not write-protected and allows data to be written to it, a computer may determine that it is write-protected,
preventing data from being written to it.
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Operating Precautions

Using AC Adapter

/A WARNING

e Use only the supplied Model Z1002 AC ADAPTER. AC adapter rated input voltage
range is 100 to 240 V AC at 50 Hz/60 Hz. To avoid electrical hazards and damage
to the instrument, do not apply voltage outside of this range.

o e 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 specifications of this
instrument, connect the power cord provided only to an outlet.

/N\CAUTION

Avoid using an uninterruptible power supply (UPS) or DC/AC inverter with rectangular
® wave or pseudo-sine-wave output to power the instrument. Doing so may damage the
instrument.

Turning On the Instrument

/AWARNING

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

/N\CAUTION

® ¢ Do not connect the supply voltage improperly. Doing so may damage the instrument’s
internal circuitry.

« If the power does not turn on, the AC adapter or the instrument may be malfunctioning
or the power cord may be disconnected. Contact your authorized Hioki distributor or

o reseller.

« If an error during the self-test, the instrument is damaged. Contact your authorized Hioki
distributor or reseller.

Using Magnetic Adapter and Magnetic Strap

ADANGER

Persons wearing electronic medical devices such as a pacemaker should not use

® the Magnet Adapter and Magnetic Strap. Such persons should avoid even proximity
to the Magnet Adapter and Magnetic Strap, as it may be dangerous. Medical device
operation could be compromised, presenting a hazard to human life.

/N\CAUTION

Do not bring the Magnet Adapter and Magnetic Strap near magnetic media such as floppy
disks, magnetic cards, pre-paid cards, or magnetized tickets. Doing so may corrupt and

® may render them unusable. Furthermore, if the Magnet Adapter and Magnetic Strap is
brought near precision electronic equipment such as computers, TV screens, or electronic
wrist watches, they may fail.
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Operating Precautions

Wiring

/A\DANGER

e Do not short-circuit two wires to be measured by bringing the metal part of the
voltage cord clips or current sensor tips into contact with them. Doing so could
result in a severe accident such as arcing.

e To prevent electrical shock and personal injury, do not touch any input terminals

® on the VT (PT), CT or the instrument when they are in operation.

* Do not use the instrument with circuits that exceed its ratings or specifications.
Doing so may damage the instrument or cause it to become hot, resulting in
bodily injury.

e To avoid electric shock, be careful to avoid shorting live lines with the voltage
cords.

« We recommend measurements at the secondary side of the distribution
panel. Measurements at the primary side cause unrestricted current flow. The
o instrument and equipment could be damaged if a short circuit occurs.
e To avoid short circuit or electric shock, do not touch the metal parts of the
voltage cords or current sensor tips.

/N\CAUTION

® » To avoid damaging the instrument, do not short the voltage cord input terminals or
current sensor input terminals or input any voltage to them.

o ¢ To ensure safe operation, use only the voltage cord and current sensor specified by
Hioki.

Displayed values can frequently fluctuate due to induction potential even when no voltage is applied. This,
however, is not a malfunction.

Using USB Connector (USB Cable)

ACAUTION

» To avoid equipment failure, do not disconnect the USB cable while communications are
in progress.
® e Use a common ground for both the instrument and the computer. Using different ground
circuits will result in a potential difference between the instrument’s ground and the
computer’s ground. If the USB cable is connected while such a potential difference
exists, it may result in equipment malfunction or failure.

« If the instrument and computer are both off and connected with the USB cable, turn on the computer and
then the instrument. Powering up the devices in a different order may prevent the instrument and computer
from communicating.

 Copying large data files from the SD memory card to a computer via the instrument’s USB interface can be
time-consuming. When you need to copy a large data file to a computer, it is recommended to use an SD
memory card reader.
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Operating Precautions

Connecting the Instrument to an External Device

/N\CAUTION

¢ When any device that does not accept the power supplied through Pin 9 is connected
® to the RC-232C interface of the instrument, do not set the RS-232C connection
destination to Bluetooth. Doing so will damage the connected device.

e Use a common ground for both the instrument and the computer. Using different ground
circuits will result in a potential difference between the instrument’s ground and the
computer’s ground. If the communications cable is connected while such a potential
difference exists, it may result in equipment malfunction or failure.

« Before connecting or disconnecting any communications cable, always turn off the
instrument and the computer. Failure to do so could result in equipment malfunction or

o damage.

< After connecting the RS-232C cable, tighten the screws on the connector securely.
Failure to secure the connector could result in equipment malfunction or damage.

* When connecting the instrument to your LAN using a LAN cable of more than 30 m or
with the cable laid outdoors, take appropriate countermeasures that include installing
a surge protector for LANs. Such signal wiring is susceptible to induced lighting, which
can cause damage to the instrument.

Using External 1/0O Terminals

/N\WARNING

To avoid electric shock or damage to the equipment, always observe the following
precautions when connecting to external terminals or connectors.
e Always turn off the power to the instrument and to any devices to be connected
o before making connections.
e Be careful to avoid exceeding the ratings of external terminals and connectors.
e During operation, a wire becoming dislocated and contacting another conductive
object can be serious hazard. Use screws to secure the external connectors.

CD precautions

* Exercise care to keep the recorded side of discs free of dirt and scratches. When writing text on a disc’s
label, use a pen or marker with a soft tip.

» Keep discs inside a protective case and do not expose to direct sunlight, high temperature, or high humidity.

* Hioki is not liable for any issues your computer system experiences in the course of using this disc.
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Overview

I 1.1 Procedure for Investigating Power Quality

1

By measuring power quality parameters, you can assess the power quality and identify the causes
of various power supply malfunctions. The ability of the instrument to measure all power quality
parameters simultaneously makes this process a quick and simple one.

The following is the description of the investigation process for the power quality.

MBINIBAQ

Step 1: Clarifying the purpose

To find the cause for the power supply malfunction

A power supply malfunction such as an equipment failure or malfunction has occurred and
you wish to address it quickly.

Go to Step 2 (p. 15).

To assess power supply quality (power quality)

There is no known problem with the power supply, and you just want to assess the power
quality.

 Periodic power quality statistical investigation

» Testing after the installation of electric or electronic equipment

 Load investigation

* Preventive maintenance

Go to Step 3 (p. 16).

Step 2: Identifying the malfunctioning component (measurement
location)

Check the following:

(1) Where is the issue occurring?

 Principal electrical system
Large copier, uninterruptible power supply, elevator, air compressor, air conditioning compressor,
battery charger, cooling system, air handler, time-controlled lighting, variable-speed drive, etc.

« Electric distribution system
Conduit [electrical conduit] damage or corrosion, transformer heating or noise, oil leak, circuit
breaker operation or overheating

(2) When does the issue occur?

» Does it occur continuously, regularly, or intermittently?
» Does it occur at a specific time of the day or on a specific day of the week?

(3) What type of investigation (measurement) should be performed to find the cause?

* Measure the voltage, current (power) continuously to analyze voltage and current trends when
the issue occurs.
» Concurrent measurements at more than one location
Examples:
» Dedicated systems lines in the electrical substation (can be measured only by the power
companies)
 High-voltage and low-voltage lines of the service entrance
« Distribution panels and switchboards
e Power feeder and outlets of power supply for electric and electronic equipment

HIOKI PQ3100A961-03 15



Procedure for Investigating Power Quality

(4) What is the expected cause?

« Abnormal voltage

RMS value trends, waveform distortion, transient voltage
» Abnormal current

Leakage current, inrush current

Step 3: Checking investigation (measurement) locations (collecting
site data)

Collect information (site data) from as many locations as possible to prepare for the investigation.
Check the following:

(1) Wiring (2) Declared input voltage
1P2W (DC) / 1P3W / 50 V to 800 V
3P3W2M / 3P3W3M / 3P4W /
3P4W2.5E
(3) Frequency (4) Is the voltage between the neutral line and ground,
50 Hz/60 Hz and neutral line current required to be measured?

If the measurements are required, CH4 of the wiring settings
should be set to ON. See p. 48, and p. 64.

(5) Current capacity (6) Other items related to the whole facility
Current capacity is required to « Other systems causing power supply malfunctions
select current sensors used for « Principal electrical system operating cycle

the measurements.  Any additions or changes to facility equipment

» Check of the power distribution system in the facilities

Step 4: Making measurements with the power quality analyzer
(measurement procedure)

Measurements are performed using the following procedure:

Preparations

Attach accessories and optional equipment required for the measurements to the Power
Quality Analyzer.
See “2 Preparing for Measurement” (p. 35).

Measurement settings/Connections/Wiring*

Configure the conditions required for the measurements and connect voltage cord and
current sensors to the instrument.

Connect the wires to the measuring object and check if there is any mistake.

See “Installation Environment” (p. 7) and “4 Wiring (WIRING Screen)” (p. 47).

Recording settings/Event settings*

Configure the conditions and events required for recording.

If the EVENT indicator on the screen (p. 32) frequently changes to red, too many events
have occurred.

When the number of events reaches 9999 during recording/measurement, subsequent
events will not be recorded (trend recording continues). Adjust the event settings as
required.

N See ‘5 Setting Change (SET UP Screen)” (p. 63).
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Procedure for Investigating Power Quality

[Measured value check ]

Press the [MONITOR] key, and use the MONITOR screen to check if there is any problem

with the values measured.
See “6 Verifying the Waveform, Measured Values (MONITOR Screen)” (p. 81).

1

[Recording start* ]

Press the [START/STOP] key to start recording.
See “7 Recording (Save) (SET UP Screen)” (p. 93).

MBINIBAQ

[AnalysislActions ]

Continue recording for the period necessary for the analysis, check the state of the power
supply malfunction based on the detected events.

Check while recording p  “8 Verifying the Trends (Fluctuations) in Measured
Values (TREND Screen)” (p. 97), and “9 Checking
Events (EVENT Screen)” (p. 111).

Check after recording is p  “11 Analysis (with Computer)” (p. 135)
stopped

Next, take the preventive measures for the power supply malfunction.
(The instrument is effective not only for the power supply investigation but also to check
after taking the measures for the power supply malfunction.)

*: Use “Quick Set” for easy and secure setting, and recording start!
The Quick Set allows easy and secure procedure for setting and recording start by following the
navigation of the instrument.
The event settings also allows typical setting by only selecting the menu.
(Menu: Voltage events, Inrush current, Trend record only, EN50160)
See “3 Quick Set” (p. 45), supplied Measurement Guide.

17

HIOKI PQ3100A961-03



Procedure for Investigating Power Quality

Advice for identifying the cause of abnormalities

B Record voltage and current trends at the power circuit inlet.
If the voltage drops while the building’s current consumption rises, the likely cause for power
abnormality lies inside the building. If the voltage and current are both low, the cause is likely to lie
outside the building.

It's extremely important to select the right measurement locations and measure current for
troubleshooting.

m Check power trends.

Overloaded equipment can cause problems. By understanding power trends, you can more easily
identify problematic equipment and locations.
See “8 Verifying the Trends (Fluctuations) in Measured Values (TREND Screen)” (p. 97).

B Check when the problem occurs.

Equipment that is operating or turning on or off when events (abnormalities) are recorded may be
the cause of malfunction. By understanding the precise times at which events start and stop, you
can more easily identify problematic equipment and locations.

See “9 Checking Events (EVENT Screen)” (p. 111).

B Check for heat and unusual sounds.

Motors, transformers, and wiring may produce heat or unusual sounds due to causes such as
overloading or harmonics.

18 HIOKI PQ3100A961-03



I 1.2 Product Overview

Product Overview

The PQ3100 Power Quality Analyzer is a measuring instrument used to manage power quality and
identify abnormalities of the power line to analyze the cause of the trouble.

All parameters can be recorded
simultaneously.

Trends and power abnormalities (events) of all parameters
can be recorded simultaneously.

0. 2400k

0. 1990k

10

0. 1400K"

Screen

0 Event search:

The instrument guides the procedures.

The Quick Set function allows proper and easy item
settings and connections required for measurements by
following the steps.

See “3 Quick Set” (p. 45), Measurement Guide (provided
separately).

Data can be easily analyzed and reported.

The data loaded to a computer can be easily analyzed and
reported with the supplied software.

(p. 143).

=
=

See “11 Analysis (with Computer)” (p. 135) and “12 Communications (USB/LAN/RS-232C)"

HIOKI PQ3100A961-03
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Features

I 1.3 Features

Long-term event waveform
recording

Waveforms for up to 11.2 s when event occurs (1 s before event, 0.2 s on
event, 10 s after event) can be saved for power abnormality analysis.

DC (Direct Current)
measurements

DC voltages can be measured. AC/DC Auto Zero Sensor allows DC current
measurements.

Easy and secure

The Quick Set allows easy operations by following the steps for secure
measurements.

Continuous calculation without a gap also allows simultaneous measurements
of all the parameters required for the power quality measurements to securely
identify the phenomenon.

Wiring check

Checks the wiring state. If the instrument has been connected improperly, tips
for correct connections will be displayed by the help function.

Easy analysis and reporting
of data

The supplied software PQ One allows easy analysis and reporting of the data.

Safety

Compatible with CAT IIl 1000 V and CAT IV 600 V

High accuracy

Voltage measurement accuracy of +0.2% rdg.
Complies with the IEC61000-4-30 Class S international power quality standard

4 voltage channels
4 current channels

Measurements for voltage between neutral line and ground, and neutral line
current are available for 3-phase 4-wire wiring.

Transient measurements

Transient measurements for 5 kHz to 40 kHz, up to 2200 V

3-channel simultaneous
AV10 flicker measurement

3-channel simultaneous AV10 flicker measurement is available.

Simultaneous measurement
of line voltage and phase
voltage for 3-phase

For 3-phase 3-wire 3-watt meter measurement (3P3W3M) and 3-phase 4-wire
measurement (3P4W), both line voltage and phase voltage are measured and
output.

Line voltage or phase voltage, whichever is selected, is displayed.

Extensive lineup of current
sensors

You can choose the best current sensors for your measurement application
ranging from leakage currents to a maximum rating of 6,000 A.

The instrument can feed the power to both Flexible Current Sensor and AC/
DC Auto-Zero Sensor enabling you to make long-term measurements without
worrying about the power supply.

Ability to operate for about
8 hours on battery power

Even when AC power is not available, the supplied battery pack can be used
for about 8 hours of measurement.

Broad operating
temperature range

Operating temperature range is from —20°C to 50°C.
However, the operating temperature range is from 0°C to 50°C when Battery
Pack is used.

Saving to SD memory cards

Data can be continuously recorded to an optional 2 GB or an 8 GB memory
card for up to one year.

TFT color LCD

The instrument uses an LCD that is easy to see in both dim and bright
conditions.

Communications
functionality

The instrument includes standard USB and Ethernet interfaces to connect a
computer for the following operations.

* To configure the instrument using a computer.

« To download data from the instrument to the computer.

« To operate the instrument remotely.

See “12 Communications (USB/LAN/RS-232C)” (p. 143).

20
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Names and Functions of Parts

I 1.4 Names and Functions of Parts

Operation keys

1 [MONITOR] [TREND] [ EVENT] I._

key

(one) () (e

MANUAL
EVENT

8

COPY

START
o

Screen switching

START/STOP LED
Flashing green: When
in the recording
standby state

2 - | Solid green: When

recording

HIOKI PQ3100A961-03

No. Name and description ‘ Reference
Display
.24
1 65 TFT colorLCD P
2 Function key ([F1] to [F5] key)
Select and change display contents and settings.
Keys Description ‘ Reference
MONITOR | Displays and changes the MONITOR screen (waveform and measured values). p.81
TREND | Displays and changes the TREND screen (time series trend graphs). p. 97
EVENT | Displays and changes the EVENT screen (event status). p. 111
WIRING | Displays and changes the WIRING screen (wiring settings, wiring check). p. 47
SETUP | Displays and changes the SET UP screen (settings). p. 63
FILE Displays and changes the FILE screen (SD memory card/internal memory). p.121
. p. 45
auick> | Displays and changes the QUICK SET screen.
EED Pressing this key during recording allows checking the current main settings Measurg-
' ment Guide
An event occurs at the timing when this key is pressed during recording.
The voltage and current waveforms and measured values when an event occurs —
are recorded.
€;’ Moves the cursor on the screen. Scrolls through graphs or waveforms.
iy @: Selects items on the screen and accepts changes.
Cancels any selections or changes made and reverts to the previous settings.
£SC/om Switches to the previous screen. i
Pressing and holding this key for at least 3 s activates the key lock function. (Same
operation for unlock)
Outputs the image of the currently displayed screen to the SD memory card. p. 127
Starts and stops recording. p. 93
21
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Names and Functions of Parts

A 43 Connecting Voltage VAN Connecting Current

Cords to Instrument” Sensors and Configuring
(p. 51) Current Sensor Settings”
(p- 52)
No. ‘ Name ‘ Description Reference
1 Voltage input terminal Con_nects supplied L1000-05 voltage cord to one of p.51
the jacks.
2 Current input terminal Connects optional current sensors. p. 52
Left 1
()
e}
O
e}
No. Name Description Reference
1 Strap eyelet Attaches the strap. p. 39
2 POWER Switch Turns the instrument on and off. p. 44
3 AC adapter connection jack | Connects the AC adapter. p.43
4 CHARGE LED Lights up when the Z1003 Battery Pack is charging. p. 38
5 Hook for AC adapter Loops the AC adapter cord through these hooks. p.43
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Names and Functions of Parts

I :ﬁ: RS-232C :I'i: : ] .% =

No. Name ‘ Description Reference
1 External I/O terminals Uses commercially available wires to connect with 173
external devices. P
Connects to a computer with an RS-232C cable. p. 170
2 RS-232C interface Connects to a logger supporting LR8410 Link with a
® ; p.171
Bluetooth™ serial conversion adapter.
interface onnects to a computer using the cable. p.
3 LAN i f C ing the LAN cabl 144
4 USB port Connects to a computer using the supplied USB cable. p. 137
Inserts an SD memory card. Be sure to close the cover
5 SD memory card slot when recording. p. 42
6 Strap eyelet Attaches the strap. p. 39
Back A “Installing the battery pack” (p. 38)
= @) @ @) =)
N : 2
1 — [ e 3
/U | E— U
g = 4
No. Name ‘ Description ‘ Reference
Displays the instrument’s unique MAC address. This
1 MAC address label address is used when configuring a LAN connection. 144
Do not remove the label as the information is P
necessary for managing the device.
2 Label Indicates the warning, CE mark, KC mark, WEEE .
Directive mark, and manufacturer.
The 9-digit serial number indicates the year (first two
3 Serial No. digits) and the month of manufacture (next two digits). —
Do not remove this sticker as the number is important.
4 Batterv compartment Installs the supplied 21003 Battery Pack within the 38
y P compartment. P:
23
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Screen Configuration

I 1.5 Screen Configuration

Displaying and switching screens

Use operation keys (screen switching key)

Use [F1] (SCREEN) key to switch screens

[MONITOR] [TREND ] [ EVENT ]

[SETUP] l FILE ]

The screens consist of seven screens each of which
corresponds to the operation keys.

The screen can be switched by pressing the key
repeatedly.

Screen name

Screen example: MONITOR screen

Screen

The screen corresponding to the key pressed is displayed.

[ Waveform

Electric energy
Voltage
Current

Vector
Harmonics
Zoom

24




Screen Configuration

MONITOR screen

A screen that is used to monitor instantaneous values. This screen is used to view voltage and
current instantaneous waveforms, and the measured values.

1

Display/switch screen: [MONITOR] key
See “6 Verifying the Waveform, Measured Values (MONITOR Screen)” (p. 81).

Waveform screen Electric power screen

RMS voltage, RMS current, frequency, power, power
factor, active energy (consumption) and elapsed time are
displayed.

\ 4

Electric energy screen

Electric energy, energy cost, start time, stop time,
elapsed time, power and power factor are displayed.

\ 4

Voltage screen
Measured values related to voltage are displayed.

MBINIBAQ

Screen Cursor Scroll Hold

Voltage and current waveforms of CH1 to

CH4 are displayed. \\
N Current screen
Measured values related to current are displayed.

Vector screen

Phase relationship between voltage and current is
displayed in a vector diagram.

\ 4

Harmonics screen

Harmonic current, harmonic voltage, and harmonic
power from 0 to 50th order are displayed.

) 4

Zoom screen

Enlarged view of 6 user-selected parameters are
available.

HIOKI PQ3100A961-03 25



Screen Configuration

TREND screen

A screen used to check the trend (fluctuations) of the measured values.

Display/switch screen: [TREND] key

See “8 Verifying the Trends (Fluctuations) in Measured Values (TREND Screen)” (p. 97).

Basic trend screen

50h 9

Basic trend

Start:05-08 14:48:00 Time:
CH12

Screen Lursor Scroll  [Event search

This screen is used to check fluctuation
width of maximum, minimum and average
values between recording intervals.

N

26

Detail trend screen

This screen is used to check fluctuation width of
maximum and minimum values between recording
intervals for the following parameters.

* RMS voltage refreshed each half-cycle

* RMS current refreshed each half-cycle

* Inrush current

» Frequency (1 wave)

\ 4

Harmonics trend screen

This screen is used to check trends of harmonics and
interharmonics.

\ 4

Flicker : graph screen

This screen is used to check trends of IEC flicker or
AV10 flicker.

\ 4

Electric energy screen

This screen is used to check electric energy trends for
each recording interval.

) 4

Demand screen
This screen is used to check demand trends.



Screen Configuration

EVENT screen

A screen used to check the event status.

1

Display/switch screen: [EVENT] key
See “9 Checking Events (EVENT Screen)” (p. 111).

Event list screen Event statistics screen

HIZ3: 3P4 L

EVENT 1/ E

No. Date Time Event 04-13 Total <« Start >
0001 03-16 19:15:00.152 Start Tran 2017-04-12 14:20:00

00030316 19:15:20.372 Dip 1o Sl
0004 03-16 19:15:20.532 Tran 1 OUT

MBINIBAQ

Intrpt x << Worst

0006 03-16 19:16:23.333 T 2t e RVE Date  2017-04-13
[ 0.1863kY Freg Time 07:57:49.718

0008 03-16 19:17:12.734 Tran our [Puration  5us FaLeE Level  111.75 V
Uthd Duration 000:00:00.030

Inrush
I thd X

Total worst >>
Date 2017-04-12

CH4 Tine  14:24:35.851
Inrush Level 20.10 ¥
[thd Duration 000:00:00.054
Page up Page down Latest event
Events can be checked on the list. This screen is used to check the statistical
The events are sorted in the order of results for each event type.
occurrence.

EVENT MONITOR screen: See p. 116.

WIRING screen

A screen used to check the wiring settings.

Display/switch screen: [WIRING] key
See “4 Wiring (WIRING Screen)” (p. 47).

Wiring settings screen Wiring check screen

G

C 2] E
WIRING  2/2 Wiring check
Wiring judgment CH1 2 3

Voltage input Ltage phase
Current input Current phase

CH123

2/ 0N |
Declared input voltage| 230V [~ ]

:
Select the Line to be measured. Measurable CH will be given.
Hit ENTER to show selectable menu in the display. Decision conditions and check points will be displayed.
[ 1 | Sensor Jleroadjust] Hold | 1 1 | | fod |
This screen is used to configure the wiring. This screen is used to check whether the
Make wiring by checking the wiring diagram. instrument has been connected properly.
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Screen Configuration

SET UP screen

A screen used to configure settings.

Display/switch screen: [SET UP] key
See “5 Setting Change (SET UP Screen)” (p. 63).

Measurement settings 1 screen Measurement settings 2 screen
@177@4711 13:48:40

P4 106

Tz o o This screen is used to configure settings for calculation
L M”S“re'"e"tc,ff;; L method, energy cost, and flicker.

3P4W
Declared input voltage 230 v v
1000 ¥ 1000 V

VT ratio 1 H H
T Recordlng settings screen

Current range 50 A 50 A i i i i
TSR This screen is used to configure the settings for
CT_ratio recording.

Frequency
v

|
Hit ENTER to show selectable menu in the display. Event SettlngS 1 screen

S $ 7 djust . . .

e e This screen is used to configure the event threshold
This screen is used to configure the wiring. value and hysteresis for voltage and current.

1 v
Event settings 2 screen

This screen is used to configure the timer event, external
event, and event waveform recording time.

\ 4

System settings screen

This screen is used to configure the clock, beep sound,
language, display color, and phase name.

\ 4

Interface settings screen

This screen is used to configure the settings for LAN,
RS-232C, and external output.

El
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Screen Configuration

FILE screen

A screen used for file operations.
This screen allows listing and operations for files of the SD memory card and internal memory.

Display/switch screen: [FILE] key
See “10 File Saving and Operations (FILE Screen)” (p. 121).

SD card screen Internal memory screen
2617-94-11 14:59:18 EL2 2616-07-12
i o e :5@Hz C ZTIT CHa. @ U Hz 3
1/2 NT z 2/ Internal memory EVENT 0
17.4M8 / 1.96B Used 640.0kB / 3.9MB
. File name I Date . File name Size Date
(0001 HARDCOPY ~ 2017-03-16 15:55:03 F§ (0001 SETTING ~ 2016-07-12 10:00:12 F§
[][][]2 SETTING 2017-03-16 15:55:03 16[]712[][] 2016-07-12 10:01:00
0003 17040600 2017-04-06 12:51:00 HIOK100 2016-07-12 10:12:00
0004 17041100 2017-04-11 12:00:00
0005  HIOKIO3 2017-04-11 14:59:00
5 Files Total Files.
| I Save [ USB Connect] Delete | Format | | save | Copy [ Delete | Format |
This screen shows lists of folders and files in the This screen shows lists of folders and files in the

SD memory card. internal memory.

QUICK SET screen

Minimum conditions required for recording can be set by following the Quick Set instructions.
Quick Set start: [QUICK SET] key
See “3 Quick Set” (p. 45) and refer to Measurement Guide (provided separately).

Quick Set start dialog

g
—_—

Press the
[ENTER]
key.

29
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Basic Key Operations

I 1.6 Basic Key Operations

See “Displaying and switching screens” (p. 24).

Changing the required items

HZ@17784787 L1 76: 36

Wiring settings

<=
1 ‘ ® ’ Move the cursor to the item.
aa

: [ 0N |
|
Current range
Select the line to be measured. Measurable CH will be given.
Hit ENTER to show selectable menu in the display.

The drop down list will be Tz A 1
2 @ d|sp|ayed WIRING 172

3 : Select an item.

Wiring
Declared i
Current se
Current ra
i Select the3PAW easured. Measurable CH will be given.
4 @ Accept the setting. Hit enrer SERIEDVIEEN o) o wenu in the display.

| Sensor Jreroadiust | __Hold |

On the MONITOR screen and the TREND screen, the items can be changed by pressing

the keys W \\ithout the drop-down list box displayed.
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Basic Key Operations

Entering characters

1

<
1 ( ® D Move the cursor to the item.
aa’

MBINIBAQ

| Fitter [ =]

Set the currency unit.
You may specify the currency using up to 3 letters.

sceen 4| | | |

A dialog box will be displayed.

N
o

The setting will be accepted. 0
0K Cancel

3 Cancel
The entry will be canceled.

- . CHLZ3: 3P4 5 H 5
‘ @ ’: Character selection Measurement settings 2
as
@D pu
lIhit ecoct
: Delete a character ||
BBCDEFGHIJKLM 7889 BS:ESC
NOPORSTUVWXYZ 456
2R ;. o
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Screen Display

I 1.7 Screen Display

( \
2 3 45 6 7 8910 12 1 13 14 15 Actual time
¢ & b & LYY S WY S l s l l l é
W o . 2 2016-07-18 13:37:05
11'__,; 17 I 11 - F Sl 5 — 16
15)'_‘ ! i e— 1{3
T— 17
\ )

[ g
o o 1 T Seoor Teoaduwtl 1

32

Current range

{ Current value )| 0.000kA 1.92 A

CT ratio

UT fixed

CH123 CH4
iri spaw TN
Declared input voltage 110 Vv

1000 1000

CT7136 CT7731

900 A 100 A

Select the line to be measured. Measurable CH will be given.
Hit FNTFR tn chnw enlertahle menn in the dienlawv

No.

Display

Description

Operation
status

30,040

A0

Gray (no character):
(START/STOP LED: Off)

» Recording is stopped.

 The setting can be changed.

30:039 ==

S

Freq 50.00 Hz

o / AN
5. 000 A/c . 000 Wiy | !

Yellow (WAITING):

(START/STOP LED: Blinking)

* Recording is in standby.

* This screen is shown from the time the
[START/STOP] key is pressed until the
recording actually starts.

« During repeated recording, this screen
is also displayed when recording is
stopped.

* The setting cannot be changed.

Stal :30:00

VP x 2 10ms/div

30; 06 =~
p N
S~

0,00
/

Cursor Scroll

Hold

Green (RECORDING):
(START/STOP LED: On)

* Recording is in progress.

* The setting cannot be changed.




Screen Display

No. Display Description Reference
IE The instrument is operating with the AC adapter. p. 43
2 m The instrument is running on the battery. p. 38
C| The instrument is running on the battery, which is almost out of charge. 38
(Blinking) | Connect the AC adapter and charge the battery. -
3 Eqﬁ The LAN is connected. p. 144
(Black)
Eqﬁ The HTTP server is connected. p. 150
(Blue)
4 ) FTP data is being transmitted. p. 152
(=] . .
5 g The LR8410 Link is connected. p.171
6 ook The key lock is engaged. p. 21
7 HOLD Holding the screen display. g Z?
(Black) The SD memory card is inserted and identified.
8 — p. 42
(Red) The SD memory card is locked. Unlock it.
9 ﬁ The VT ratio has been set.
p— p. 64
10 CcT The CT ratio has been set.
Wiring, voltage range, and current range for CH1 to CH3.
. (Red): No current sensors are connected. Otherwise, the sensors
11 .
are erroneously configured. (p. 52)
E] (Yellow): The current sensors are correctly configured.
Voltage range and current range for CH4. When CH4 is OFF, no icon is p. 48
_ displayed. p. 64
12 lHﬂ’ . (Red): The current sensor is erroneously configured. (p. 52)
E] (Yellow): The current sensor is correctly configured.
13 Declared input voltage.
14 Measuring frequency (nominal frequency). p. 64
The SD memory card has been inserted in the instrument. p. 42
The SD memory card is being accessed. —
(Green background)
15 As no SD memory card is inserted to the instrument, measured data will
m be saved in the instrument’s internal memory.
The shortest recording interval of the internal memory is 2 s. If the —
(Black background) | interval is set to 1 s or less, measured data cannot be saved in the
internal memory.
m The internal memory is being accessed. —
(Green background)
Indicates how much recording time or days remains on the SD memory
card or in the instrument’s internal memory. If the event data is recorded
16 as well, the actual recording time will become shorter than the displayed —
recording time.
The utilization status is indicated with a level meter.
33
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Error Screen Display

No. ‘ Display ‘ Description Reference
I|"|I
LUEN] No event has been detected. -
(Black background)
17 -
EVENT _
Event IN (detection) state. -
(Red background)
17 Number of events recorded. Up to 9999 events.
18 The event detection status is indicated with a level meter.
This is the screen name. Select with the key.
19 | Screen name | [(Present screen number) / (number of screens)] is displayed within the p. 24
screen.
20 F key text Texts of function keys assigned for each screen. -

| 18

34

Error Screen Display

Display

Description

If a voltage peak over, i.e., that the peak of the voltage exceeds 2200 V or falls below
—-2200V, occurs, the background of the voltage range turns red.

If a voltage overrange, i.e., that the voltage exceeds 1300 V, occurs, the background of
the voltage range turns yellow.

If a current peak over, i.e., that the peak of the current exceeds 400% of the present
range or falls below -400% of it, occurs, the background of the current range turns red.

If a current overrange, i.e., that the current exceeds 130% of the present range, occurs,
the background of the current range turns yellow.

When a voltage value exceeds a certain ratio based on the declared input voltage, the
background color turns any of the following colors:
110% < Yellow
90% < (Regular background color) < 110%
80% < Yellow < 90%
Red < 80%

When the measured value is different from the declared frequency, the background of
the declared frequency turns red.
The background turns red even when measuring a DC voltage.

Measured value became overrange (the measurement is out of measuring range).

over The voltage that the instrument is capable of measuring is being exceeded. Immediately
disconnect the instrument.
If the current is overrange, increase the current range.
[puepp— Measurement is not possible. Shown instead of the measured value.

If there is no input, the power factor cannot be measured.
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Preparing for Measurement

Before starting measurement, connect accessories and options to this instrument. Before
performing measurement, be sure to read “Operating Precautions” (p. 7) and to inspect the
instrument, accessories, and options to ensure that there is no damage.

I 2.1 Preparation Flowchart

Follow the procedure for preparation described below. (The items preceded by T need to be
performed only during the first use.)

[T Initial Measurement Preparations

« Color coding of current sensor (for channel identification) (p. 36)
Bundling the voltage cords and current sensors (if required) (p. 37)
Installing the battery pack. (p. 38)

Attaching the strap (if required) (p. 39)

Attaching the Z5020 Magnetic Strap (if required) (p. 39)

Setting the language, clock, and measurement frequency (p. 40)

v

:Pre-Measurement Inspection (p. 41)

y

:Inserting the SD Memory Card (p. 42)

.

:Power Supply (p. 43)

.

iTurning On the Instrument (p. 44)

R

‘Warm-up (p. 44)

* At least 30 min.

HIOKI PQ3100A961-03
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Initial Measurement Preparations

I 2.2 Initial Measurement Preparations

Color coding of current sensor (for channel identification)

Be sure to read “Handling Cords and Cables” (p. 8).

At both the ends of the current sensor cable, connect the clip of the same color as the channel
which is to be connected to the current sensor, to avoid wiring mistakes.

Example: In the case of using 2 current sensors

Required items

[ Colored clips O Current sensor in use x 2
(for color-coding the current sensor)

o
SIS

Red x 2
Yellow x 2

Sensor sidle ———@

Colored clips for CH1 (red) Colored clips for CH2 (yellow)

Number of current sensors in use

Measuring object (Colors of the CH and colored clips)

Single-phase 2-wire (1P2W/DC) 1 (CH1 red)

Single-phase 3-wire (1P3W)
3-phase 3-wire (3P3W2M)
3-phase 3-wire (3P3W3M)
3-phase 4-wire (3P4W)

2 (CH1 red, CH2 yellow)

3 (CH1 red, CH2 yellow, CH3 blue)
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Initial Measurement Preparations

Bundling the voltage cords and current sensors (If required)

Be sure to read “Handling Cords and Cables” (p. 8), “Using Voltage Cords” (p. 8).

If required, group the cables together by using the spiral tubes (black).

Example: In the case of using 3 voltage cords and 2 current sensors

Required items

O Spiral tubes (for grouping the cables together) O Current sensor in use x2

777 Black (thick) x10

O Model L1000-05 Voltage Cord x3

= —— (The model illustrated above is
S Model CT7136)
_J o~ Red
S
\’__,
_ Lo Yellow
S

CH1 Red Red . CH1 Red
e NS e
N Black Black = =
I T=——x ...l -
-/ \ i el
CH2 Yellow Yellow CH2 Yellow Yellow
Model L1000-05 Voltage Cord Current sensor

HIOKI PQ3100A961-03 37
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Initial Measurement Preparations

Installing the battery pack

 —

Be sure to read “Using Battery Pack” (p. 9).

The battery pack is subject to self-discharge. Be sure to charge the battery pack before initial use

(See Step 7).

If the battery can only be used for a considerably short time even after correct charging, replace it

with a new battery pack.

Required items

O Phillips screwdriver (No. 2) O

E—

Model Z1003 battery pack

>

Turn off the instrument. (p. 44)

2 Remove all cords.

Turn the instrument over, remove
the screws on the primary battery
compartment and remove the cover.

Connect the plug of the Model 21003
battery pack to the connector of the
instrument. (Turn the 2 projection
surfaces of the plug to the left and
connect.)

Projection

Insert the battery pack in the direction
that is indicated by the labeling on the

battery pack.
Be careful not to pinch the wires of the battery
pack.

6 Put the cover and tighten the screws.

38

Connect the AC adapter (p. 43) to the
instrument and charge the battery pack.
The battery pack will be charged regardless of
whether the power is ON or OFF.

(Left side surface of the instrument)

CHARGE LED

Solid red | During charging

Off Fully charged or when the
battery is not attached

* The battery pack is used as a backup power supply for the instrument during interruption. When fully
charged, it can provide backup power for approximately 8 hours in the event of an interruption.

* Note that if an interruption occurs while the battery pack is not being used, the displayed time series data will
be cleared. (Data that has been recorded on the SD memory card and instrument’s internal memory will be

retained.)

» For more information about the operating temperature and humidity and the storage temperature and

humidity, see “14.1 General Specifications” (p. 179).
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Initial Measurement Preparations

Attaching the strap (if required)

Be sure to read “Attaching the Strap” (p. 10).

If required, attach the strap when carrying the instrument or hanging it on a hook at the installed
location.

[ 1 Pass through the strap eyelet.

( | Y Pass through the loop.
7 Pass through the \ 3 Pass through the loop
buckle. N\

N \ N

Tighten the straps securely to avoid loosening or twisting.

Attaching the 25020 Magnetic Strap (if required)

Be sure to read “Using Magnetic Adapter and Magnetic Strap” (p. 11)

You can attach the instrument to a wall or panel (steel). Put the two pieces of
Model 25020 Magnetic Strap (optional) through each of the strap loops of the
instrument and attach the magnets to the wall or panel.

Strap loop

2 Put the strap
through the strap
loop of Model
Z5020.

3 Putthe strap S

through the )
buckle.
.

The magnetic force varies depending on thickness and unevenness of steel panels. Check for lack
of the magnetic force so as not to let the instrument slip down.

Put the strap through
the strap loop of the
instrument.
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Initial Measurement Preparations

Setting the language, clock, and measurement frequency
When you turn on the instrument for the first time after purchase, the language setting screen, clock
setting screen, and frequency setting screen will be displayed. Configure these settings.
Similarly, these settings must be configured if a factory reset (p. 77) is performed to reset the
instrument to its default settings.

1 Turn on the instrument. (p. 44)

2 Select the display language. Japanese

English

Select the display languasge. Chinese Slmple

@ Chinese Trad
° hinese |rad

o°°° Korean Korean
German
. 4
() H@ French
«a :
Italian
Move the cursor
Spanish
Turkish
Polish
3 Set the date and time. 4 Select the frequency for the measuring

object using the function keys.

Set the clock.

After ENTER is pressed, Select the

t

15>@

Move the cursor

(S—O—S0

Move the cursor Change the value

Either 50 Hz or 60 Hz can be set for measuring

The seconds cannot be set. If you press the frequency to measure a DC voltage.
[Enter] key after changing value, the seconds The WIRING, wiring setting screen will be
will be set to 00. displayed.

Once you have set the display language, time, and measurement frequency, this settings screen will not be
shown again when the instrument is turned on.

You can change these settings on the setting screen.

See Display language, time “System Settings” (p. 75), and measurement frequency “SET UP, Measurement
Settings 1 screen” (p. 64).
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Pre-measurement Inspection

Before using the instrument, verify that it operates normally to ensure that no damage occurred
during storage or shipping. If you find any damage, contact your authorized Hioki distributor or
reseller.

(1) Inspect the voltage cords

Is the insulation of the voltage cord damaged,
or is bare metal exposed? Yes

I~

(2) Inspect the current sensor

« Is there any crack or damage?
« Is the insulation on the cables torn? Yes

l

l

Do not use if damage is present,
as you could receive an electric

¢ No shock.
Contact your authorized Hioki
(3) Inspect the AC adapter distributor or reseller.

¢ Is damage to the AC adapter evident?
« Is the power cord’s insulation damaged? Yes

I~

(4) Inspect the instrument
Is the device damaged? Yes

-

Inspection complete

l

Jjuswalinseal\ 1o} Bulredald
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Inserting the SD Memory Card

Be sure to read “Using SD Memory Cards” (p. 10).

1 Turn off the instrument. (p. 44)

2 Open the cover. 3 Disengage the lock.

,

Lock key

HIOKI Z4001
S0 MEMORY CARD

4 Insert the SD memory card inside. 5 Close the cover.

Insert the card horizontally. Inserting the SD
memory card at an angle may cause the write-
protect lock to engage, preventing data from
being written to the card.

How to remove: When storing the data to the SD memory card,
configure the recording settings.

Open the cover, push in the SD memory See *5.2 Recording Settings” (p. 69).

card and then pull it out.
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Power Supply

Be sure to read “Using AC Adapter” (p. 11).

Required items

O Model 21002 AC adapter B
I inn =
si=——
=28 el

(AC adapter + power cord)

N

[1 Power OFF ]

w Connect ]

P s

—~ N
//

§

Jjuswalinseal\ 1o} Bulredald

AC adapter

P

[2 comed ]/. WIS Connect ]

Power cord
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Turning On/Off the Instrument

Be sure to read “Turning On the Instrument” (p. 11).
Turn on the instrument. After the measurement is complete, always turn off the power.

How to turn on the instrument

Slide the knob of the POWER switch When the instrument is turned on, the Self-test screen will
toward ON (]) . be displayed.

!

[ Version number ]

?
[ Self-test result ]

After the self-test is complete, the screen that appears
before turning off the instrument will be displayed.
(When the instrument is turned on for the first time, the
WIRING, wiring settings screen will be displayed.)

How to turn off the instrument

Slide the knob of the POWER switch
toward OFF (O).

Warm up the instrument before performing the measurement to ensure accurate measurements.
After turning on the instrument, allow it warm-up for at least 30 min.

44
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¥ Quick Set

The Quick Set function allows easy settings for minimum recording/measurement requirements by
following the guidance.

The setting proceeds in the following order: “1. Basic Settings,” “2. Device Connections,” “3. Voltage
Wiring,” “4. Current Wiring,” “5. Wiring Check,” “6. Event Settings,” “7. Recording Settings,” and “8.
Recording Start.”

See the supplied Measurement Guide for details.

I 3.1 Configurable Items

3

The items listed below can be configured with the Quick Set.
To configure other items not listed here*, see “3.2 Adding Settings” (p. 46).

*Example: O
» Set the VT and CT ratios. %
« Change the event settings. §
Setting ‘ Details

Wiring Configure the wiring.

Current sensor Configure the current sensor.

Declared input voltage Configure the declared input voltage.

Current range Configure the current range.

Easy settings course After this course is selected, event settings and recording interval will be

automatically configured.

Recording interval Configure the recording interval.

Recording start method Configure the recording start method.

Recording stop method Configure the recording stop method.

Folder/File name Configure the folder/ file name.

Clock Configure the clock.
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Adding Settings

I 3.2 Adding Settings

Using the following procedure, normal settings can be applied in combination with the Quick Set to
perform recording as desired:

1 Press the [QUICK SET] key to start the 2 Follow the Quick Set to proceed with
Quick Set. the operations up to the QUICK SET,
Recording start screen.

3 Exit the Quick Set without starting a 4
recording.
EL)

CHI: il CH4: 1 04 9
QUICK SET 8/8 Recording start

Easy settings course Voltage events

Press the [SET UP] key to add settings.
ELA3 : (- -49:

( PAW 9 CH4 A9
SET UP 1/T  Measurement settings 1
Wiring 3P4W
VT ratio [
Current range
( Current value )

UT fixed

- Hit ENTER to show selectable menu in the display.
To start recording: START/STOP key

Do not start recording after completing QUICK S'————'@ Lpscreen L Sensor lero adiust

| Previo,s | | | | Example: Configure the VT ratio or CT ratio,

The Quick Set will be completed. All the setting change the event seffings.

that have been configured with the Quick Set See “5 Setting Change (SET UP Screen)”
will not be deleted. (p. 63).

Press the [WIRING] key to display the WIRING, Wiring check screen.

o1

Reconfirm the wiring and measured 7 Press the [MONITOR] key as required
values. to check the measured values on the
B

(@)

2017-64-11 13:49:04

1]
2/2

Wiring judgment CH1 2 3
Voltage phase [
| Current phase |}
I

U3
230.1 v 230.0 ¥
-120.1 °  120.0 °

Urms[V] FrealHz]
230.02 30.005 50.000
230.06 30.040
230.05 30.027

PIW] S[vA] Ofvar]
6.488k 6.902k 2.353k
6.500k 6.911k 2.349k
6.493k 6.908k 2.358k
19.481k 20.721k 1.060k

30.04 A 30.03 A 0.00 A
-139.9 100.0

Psum 19.48k¥W  DPFsum 0.940
Move to the item and press the ENTER key.
Decision conditions and check points will be displayed.
. 1 1 | fold |
See “4.10 Checking Wiring” (p. 59). | screen .| | | | fold |

See “6 Verifying the Waveform, Measured
Values (MONITOR Screen)” (p. 81).

Active energy WP+ 0.0000k Wh
Elapsed time 0:00:00

8 Press the [START/STOP] key.

The recording will start.
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Wiring (WIRING Screen)

I 4.1 Wiring Procedure

Connect the voltage codes and the current sensors to the instrument according to the following
procedure.

This chapter explains the procedure for wiring without using the Quick Set.

[Setting the wiring method and the declared input voltage
‘l' “4.2 Wiring Method and Declared Input Voltage Settings” (p. 48)

Connecting the cords and the sensors and
performing the zero adjustment

“4.3 Connecting Voltage Cords to Instrument” (p. 51)
“4.4 Connecting Current Sensors and Configuring Current Sensor Settings” (p. 52)
“4.5 Zero Adjustment” (p. 54)

4

[Connecting the voltage cords to the measuring object [
l “4.6 Connecting Voltage Cords to Objects” (p. 55)

[Attaching the current sensor to the measuring object [
‘l' “4.7 Attaching Current Sensors to Objects” (p. 56)

(UBa19S ONIHIM) BuLI

[Attaching Cords on a Wall (if required) [
l “4.8 Attaching Cords on a Wall (if required)” (p. 57)

[Checking the wiring [
“4.10 Checking Wiring” (p. 59)
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Wiring Method and Declared Input Voltage Settings

4.2 Wiring Method and Declared Input Voltage
Settings
Press the [WIRING] key to display the WIRING, wiring settings screen.

Sets the wiring method and declared input voltage.
The wiring diagram (p. 50) of the specified wiring mode is displayed.

ZB17-04-07 11:76
L] H hHeas g U [ :
1/2 Wiring settings

o—— \/oltage value (RMS value)

o—— Current value (RMS value)

SIooo|]|looo o
oo oo oo o o

2 230 Y
CT7136 CT7136
500 A 500 A L =000

Select the line to be measured. Measurable CH will be given.
Hit ENTER to show selectable menu in the display.

1l — iring 3P4W :
o—— Active power
_ DA | P

o—— Displacement Power Factor
(Fundamental power factor)*

I Zero adjust

*. DPF (Displacement Power Factor) is displayed as the power
L. 4 factor irrespective of PF/Q/S calculation method settings
\ 4 . :
« ® D of the SET UP, measurement settings 2 screen in the
-« WIRING, wiring setting screen.
Move the cursor Select See “SET UP, Measurement Settings 2 screen” (p. 66),
and “Terminology” (p. Appx.25).
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Wiring Method and Declared Input Voltage Settings

1 Enables you to select the wiring method for CH1 to CH3, and select ON/OFF of the input to CH4.

1P2W/DC
1P3W

1P3W1U

CH123 3P3W2M

Single-phase 2-wire line/ DC (direct current) line
Single-phase 3-wire line

Single-phase 3-wire line (1-voltage measurement)

Although voltages should be usually input to 2 channels for the single-
phase 3-wire line, a voltage is input to only CH1 in a simplistic way.
Additionally, the power of 1P3W is calculated, assuming that the voltage
U2 is equal to U1.

3-phase 3-wire line (2-watt meter method)

Two line voltages and two line currents are measured to perform the
3P3W2M measurement. U3 is calculated from Ul and U2; I3, from I1 and
12. Although the active power of the 3-phase line as a whole is equal to
the one measured by the 3P3W3M measurement, the balance of the each
phase cannot be checked. To check the balances, select the 3P3W3M.
See “Appx. 7 3-phase 3-wire Measurement” (p. Appx.22).

3-phase 3-wire line (3-watt meter method)

3P3W3M Three phase voltage from the virtual neutral point and three line currents
are measured to obtain results for the 3-phase 3-wire line.
3P4AW 3-phase 4-wire line
3-phase 4-wire line (2-voltage measurement)
3P4W2.5E  Only the voltage U1 and U3 are measured to obtain results for the 3-phase
4-wire line. U2 is calculated from U1 and U3.
Enables the input to CH4.
Voltage: To measure a voltage between the neutral line and the grounding
wire
To obtain the voltage values, the potential differences between the terminal
ON N and each of the channels, CH1 through CH4.

CH4 The voltage terminal N is shared by CH1 through CH3 and CH4. Inputting
a voltage to CH1 through CH3 enables the U4 field to display the value
even though no voltage is input to CH4.

Current: To measure a neutral line current of 3P4W or 1P3W
To measure a leakage current
OFF Disables the input to CH4.
2 Enables you to set the declared input voltage for the measurement line. It will be referenced for the

event settings (swell, dip, interruption).
See “SET UP, Event Settings 1 screen” (p. 72).

Variable (50 V to 800 V in 1 V increments), 100, 101, 110, 115, 120, 127, 200, 202, 208, 220, 230,
240, 277, 347, 380, 400, 415, 440, 480, 600

The settings can also be configured in the SET UP, measurement settings screen or in the Quick Set screen.
See “SET UP, Measurement Settings 1 screen” (p. 64), and refer to Measurement Guide.
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Wiring Method and Declared Input Voltage Settings

Wiring diagram
The vector diagram in the following screen example shows the measurement line in its ideal
(balanced, power factor 1) state.
The wiring diagram shows the CH4 with ON state.

Wiring Wiring
selection selection
Screens Screens
vector vector
diagram diagram
1P2W/DC

1P24

Declared input voltage| 100V |77~ 7]

e
Current range 1.000

Select the Line to be measured. Measurable CH will be given.

Hit ENTER to show selectable menu in the display.

[ 1 | Sensor [JZero adjust

1P3W

1P3W1U y A9 |

Wiring settings

[ on |
Declared input voltage| 100V [~ | Y
DPFsun

eo
Select the Lline to be measured. Measurable CH will be given
Hit ENTER to show selectable menu in the display.

Sensor  JZero adjust

Declared input voltage DPF :
CT7136 CT7138 T
:
Select the Line to be measured. Measurable CH will be given
Hit ENTER to show selectable menu in the display.

3P3W2M 3P3W3M* EEF

1/2 Wiring settings

sz LI
Declared input voltage| 200V | | o
DPFsun

eo
Select the Lline to be measured. Measurable CH will be g

Hit ENTER to show selectable menu in the

| | Sensor J/eroadiust

3P3H3H
Select the Line to be measure
it ENTER to show selectable menu in the

3P4W 3P4W2.5E oH 5OAY |

Wiring settings

FOTI 0N ||
[Declared inout voltage| 200V [ || 13-9k¥
DPFsun

eot
Select the Lline to be measured. Measurable CH w

Hit ENTER to show selectable menu in the displa

| | Sensor J/ero adjust

CH123

EX ON |
I

CT7136 IE
Current range
Select the Line to be measure

t ENTER to show selectable menu

*. If 3P3W3M is selected, do not apply a voltage to CH4 even with CH4 set to ON.
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Connecting Voltage Cords to Instrument

I 4.3 Connecting Voltage Cords to Instrument

Be sure to read “Handling Cords and Cables” (p. 8), “Using Voltage Cords” (p. 8).

Connect a Model L1000-05 voltage cord to the voltage input terminal of this instrument.
Secure the cords together with a spiral tube if necessary.
See“Bundling the voltage cords and current sensors (If required)” (p. 37).

Required items

O Model L1000-05 Voltage O Model 9804-01 Magnetic yﬂ;
Cord Adapter . .
) Red, compatible with the
(Optional)
S M6 pan head screw
e __ L
(Necessary number of O Model 9804-02 Magnetic ’—
cords) Adapter

Black, compatible with the
M6 pan head screw

O Model L9243 Grabber Clip
. )- m—————mn
(Optional) l ‘V}'

(Optional)

4

s
)-*— =
(@]
Red and black, 1 each =
T
zZ
®
. . . . (02}
1 Insert alligator clip, magnetic adapter, or 2 Press the [WIRING] key to display the o)
grabber clips into the socket at the tip of o
the cord. 2
Alligator Clip
SO
% « Magnetic Adapter
N 0N |
oWV
Grabber Clip
)-m%-u Select the line to be measured. Measurable CH will be given.
% Hit ENTER to show selectable menu in the display.
| | Sensor [eroadjust | Hold |

3 Insert the voltage cord while checking
the channel on the screen.

Voltage input terminal
Insert the cord into the terminal as far as it will go.
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Connecting Current Sensors and Configuring Current Sensor Settings

4.4 Connecting Current Sensors and Configuring
Current Sensor Settings

Be sure to read “Handling Cords and Cables” (p. 8).
Connect the optional current sensor to the current input terminal of this instrument.

« To make it easier to identify channels, color-code the cords with colored clips.
See“Color coding of current sensor (for channel identification)” (p. 36).

» Secure the cords together with a spiral tube if necessary.
See“Bundling the voltage cords and current sensors (If required)” (p. 37).

» Refer to the instruction manual supplied with the current sensor for specification details and
usage procedures.

When measuring power lines that use multiple channels

Use a current sensor of the same model.
Example: Use current sensors of the same model from CH1 to CH3 for the 3-phase 4-wire system.

Connecting the optional current sensor

1 Press the [WIRING] key to display the 2 Insert the connector of the current
WIRING, wiring settings screen. sensor while checking the channel on
; : ' the screen.

Align the arrow with the
concave part of the terminal
to insert the connector.

span [
| Declared input voltage| 230y |~ |

Current input terminal
When disconnecting the current sensor, be sure
to grip the part of the connector indicated by the
arrows and pull it straight out.

The current sensor and the maximum current
range are set automatically.

Wiring

Declared input voltaj

Current sensor

Current range

Select the Line to be measur Measurable CH will be given.
Hit ENTER to show seles : —*he display.
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Connecting Current Sensors and Configuring Current Sensor Settings

Connecting current sensors other than the optional sensors

1 Press the [WIRING] key to display the 2 Insert the connector of the current
WIRING, wiring settings screen. sensor while checking the channel on
P LoV (HA S06A 8 U the screen.

Example: Model 9661 Clamp on
Sensor

1 9661

) : 2
11 .
CH123 CH4 .

spay I )

Declared input voltage PRI - L9910

CT7136 CT7136
500 A 500 A

Select the Line to be measured. Measurable CH will be given. Align the protrusions of ~ Turn the connector

Hit ENTER to show selectable menu in the display. the connector with the clockwise to lock it
L | | Sensor Jleroadjust groove, and then insert it. in place.

Model L9910
Conversion Cable

A

Current input terminal

Align the arrow with the concave part of the
terminal to insert the connector.

4

(UBa19S ONIHIM) BuLI

3 See the table given on the right side,
and select the corresponding optional

Current sensor

Other than the .
CﬁErrent sensor. optional* Optional
CHIZ3: 3P4 1 504 @ CHA i
WIRING 1/2 Wiring setting CT7044
D CT9667-01* .
CT9667-02* CT70a5 A Flexible Curent
- *
I cT7044,45,46(60004) /CT9667 |.N CT9667-03 SR
11108 (80" 70801 950800 9657-10 AC Leakage
CT7131(100A) /9660,9695-03 )
v _ 9675 CT7ii6 Current Sensor
- CT7136(600A)
Wiring CT7742(2000A) 9694
Declared input| 9669(1gaa CT7126
ec[)laj:fénlnz:nsor | 9695-02
| Current range oyl Jppmmm
gggg o CT7131 AC Current Sensor
L . 4 - B
(¢ ’_@_6*@ 9661 CT7136
B
Move the cursor Select 9669 9669 Clamp on Sensor

Example: Select CT7136 for Model 9661 Clamp ~ *: Set the range switch of the sensor to 500 A
on Sensor when the current range of this instrument is set
to 500 A or 50 A.
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Zero Adjustment

I 4.5 Zero Adjustment

This function adjusts the DC components superimposing on voltage and current to zero.
In order to obtain precise measurements, it is recommended to perform the zero adjustment in
advance of the measurements after allowing the instrument to warm-up for more than 30 min.

1 Press the [WIRING] key to display the WIRING, wiring settings screen.

2

Do not input anything during zero
ad justment .
Proceed with zero adjustment? Are you sure?

(Wiring |
Declared input voltage

Current sensor

Select the Line to be measured. Measurab[rECH will be ziven.
Hit ENTER to show selectable menu it —— @ —

d
L Sensor Blacoeidiieid |__Sensor _[7ero adjust

The DC components superimposing on voltage
and current are adjusted to zero. It will takes
approximately 20 s.

« Perform zero adjustment only after connecting the current sensor to the instrument.

* Perform zero adjustment before wiring to the measurement line. (The zero adjustment must be performed
when there is no input of voltage and current.)

« In order to obtain precise measurements, zero adjustment should be performed at an ambient temperature
level, that falls within the range defined by the device specifications.

* The key operations are disabled during zero adjustment.
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Connecting Voltage Cords to Objects

I 4.6 Connecting Voltage Cords to Objects

Be sure to read “Wiring” (p. 12).

Connect the voltage cords to the measuring objects while checking the WIRING, wiring settings
screen.

I 0N
Declared input voltage | 230V |

Select the line to be measured. Measurable CH will be ziven.
Hit ENTER to show selectable menu in the display.

L | Sensor Jlero adjust

4

Use alligator clips or Model L9243 Grabber Clip. Secondary side of breaker

Securely clip the cords to metal parts such as bus bars
and screws on the secondary side of the breaker.

Method to open and close Model L9243

=]

(UBa19S ONIHIM) BuLI

Model L1000-05
Voltage Cord

Example: Alligator clip

Using Model 9804-01 (9804-02) Magnetic Adapter Secondary side of breaker

Connect the magnetic adapter to the screws on the
secondary side of the breaker. (O =

/%
Model 9804-01, -02 Model L1000-05
Magnetic Adapter Voltage Cord

The weight of the voltage cords may prevent you from Secondary side of breaker
making a perpendicular connection between the magnetic
adapter and the head of the screw.

In this case, connect each cord such that it hangs off the =)
adapter in a manner that balances its weight. Check the
voltage values to verify that the connections have been

made securely. Model 9804-01, -02

Magnetic Adapter

* Optional, standard screws: M6 small pan head screws Model L1000-05
o~ Voltage Cord
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Attaching Current Sensors to Objects

I 4.7 Attaching Current Sensors to Objects

Be sure to read “Wiring” (p. 12).
Connect the current sensors to the measuring objects while checking the WIRING, wiring settings
screen.

2017-04-67
I A B CH4 At U236 1Bl 5]
1/2 ring settings )

11:26:36

SoOoo||looc oo
cDIoOoo|l|loco oo
I X X I || e < =D =T

I 0N
Declared input voltage | 230V | |
"""

Select the line to be measured. Measurable CH will be given.
Hit ENTER to show selectable menu in the display.

L 1| Sensor leroadiust ] _Hold |
Load current measurement

Make sure that the current flow direction arrow points toward the load side, then clamp the
conductor.
Example:

Load side Load side

Conductor

Current Flow

Direction Arrow Current Flow
Direction Arrow
Model CT7126/CT7131 AC current sensor Model CT7136 AC current sensor
Load side
Source )
Conductor

Current Flow
Direction Arrow

CT7044/ CT7045/ CT7046 AC flexible current sensor

IMPORTANT
Attach the clamp around only one line of the
conductor. =/ Zgi = ®
Single-phase (2-wire) or three-phase (3-wire, ‘/f ® é
OK NO

4-wire) cables clamped together will not produce
any reading.
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Attaching Cords on a Wall (if required)

Leakage current measurement

Grounding wire | Clamp 1 line only. (Diagram A)
measurement

Batch Clamp the electrical circuits together. (Diagram B)

measurement | Clamp 2 wires together in the single phase 2-wire system circuit, and 4 wires
in the 3-phase 4-wire system circuit.

Example:

Single phase 3-wire system circuit

Transformer g

>t

4

| ¥ Leakage

= currentlg
B-type Load

grounding wire apparatus

3-phase 3-wire system circuit

(UBa19S ONIHIM) BuLI

B
¢ Load apparatus
v

Leakage ‘ﬁ e
e current Ig C ')""-‘
- “ ~_ A
B-type €
grounding wire =

D-type
grounding wire

I 4.8 Attaching Cords on a Wall (if required)

Be sure to read “Using Magnetic Adapter and Magnetic Strap” (p. 11)

Using Model Z5004 Magnetic Strap allows you to attach voltage cords
and cords of current sensors to a wall or panel (steel).

In particular, Model Z5004 can prevent the own weight of the voltage
cords from detaching those alligator clips or magnet adapters.

How to attach the strap
“Attaching the 25020 Magnetic Strap (if required)” (p. 39)
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Configuring Current Range Setting

I 4.9 Configuring Current Range Setting

Check the current value in the WIRING, wiring settings screen and select an appropriate current
range.

1 Press the [WIRING] key to display the WIRING, wiring settings screen.

2 Check the current value (RMS value) and select the current range.
Current value (RMS value)

CH123
Wiring | M [ ON ]
Dec lared input voltase 230 ¥ _I

Current sensor
Current range || 50 A

Based on the current .ucac w @ T twevw v ewne of
tha laadfh L Loct tha - int

(S1—0—=—O

Move the cursor Select

20.42k ¥
QPFsum
0.985

Current sensor

Current range
Optional Other than the optional

CT7044 CT9667-01*
AC flexible current sensor CT7045 CT9667-02* 5000A, 500A, 50A
CT7046 CT9667-03*

AC leakage current sensor CT7116 ggg;-lo 5A, 500mA, 50mA
9694
CT7126 9695-02 50A, 5A, 500mA
AC current sensor 9660
CT7131 9695-03 100A, 50A, 5A
CT7136 9661 500A, 50A, 5A
CT7731 - 100A, 10A
AC/DC auto-zero current sensor CT7736 - 500A, 50A
CT7742 - 2000A, 1000A, 500A
Clamp on sensor 9669 9669 1000A, 100A

*: Set the range switch of the sensor to 500 A when the current range of this instrument is set to 500 A or
50 A.

Selecting an appropriate current range

Set the current range based on the anticipated maximum load current that will generate during the
measurement. (Refer to the operating status, load rating, breaker rating, and other data to make
this determination.)

If the range is too low, then an over-range current will be generated during measurement, and
accurate measurement will not be possible.

And if the range is too high, then errors will increase and accurate measurement will not be possible.
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Checking Wiring

|4.1O Checking Wiring

Press the [WIRING] key to display the WIRING, wiring check screen.
This screen is used to check whether the instrument has been connected properly.

Wiring judgment**

2017-05-15 17:56:35
)

Voltage level,

Voltage value phase PASS range*

(RMS value)

Voltage input Voltage phase
Phase differencq PF

Voltage phase

Voltage phase vector*’

angle : 201 200 Current level
(Fundamm' : =2l 120.0 phase PASSlrange*2
wave) 12 I3
20.02 A | 20.04
Current value o 6.0 4
(RMS value)
0.00kW DPFsum -0.012 Current phase Vector*z
Move 1] the =
grl:gr:eent phase ‘[lecisi n_conditions and /heck points will be displaver =
(Fundamenta) NN | N Y, AN I a
wave) ! g
Active Displacement The measured value is fixed and displayed Py}
power value  Power Factor when the [F5] (Hold) key is pressed. Z
(Fundamental 8
power factor)*® o)
Wiring state check cannot be used for direct current (DC) measurements. Check with the polarity of the active 2
power P. The active power value will not be negative while power is being consumed. =

*1: The wiring judgment results are displayed.

Green PASS (Normal)

Red (x) FAIL (Abnormal)

Yellow (!) CHECK (Confirmation
required)

*2: The wiring is normal if the phase vector is within the ‘PASS’ range. (If outside the PASS range, see “Voltage
phase” (p. 61), “Current phase” (p. 61))

*3: DPF (Displacement Power Factor) is displayed as the power factor irrespective of the PF/Q/S calculation
method settings of the SET UP, measurement settings 2 screen in the WIRING, wiring check screen.
See “SET UP, Measurement Settings 2 screen” (p. 66) and “Power factor (PF/DPF)” (p. Appx.29).
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Checking Wiring

If the wiring judgment result is red (FAIL) or yellow (CHECK)

1

2 Review its contents.
3l SeA § CHA: 1008Y
WIRING 2/2 Wiring check

Wiring Help Phase difference

Volta FAIL will display when each current phase is
Curre not w/in +90° of each voltage phase.

& = Are Voltage leads and current sensors
ul properly connected?

930 " Is arrow of current sensor pointed to
g the load?

Voltage phase |}
Current phase
1

uz2
230.0 V. 230.0 ¥
170 1

i CHECK will display when current phase is g
IIS-] w/in £60° to £90° of each voltage phase. |/

Next:DOM Key Close:ESC Key |~

Move to the item and press the ENTER key.
Decision conditions and check points will be displayed.

1 1 | [ fold |

A dialog box with helpful information for fixing (Press the [ESC] key to close the dialog box)
the wiring will be displayed.

3 Press the [WIRING] key to display the WIRING, wiring settings screen.

4 Verify that the actual wiring connections 5 Once again, press [WIRING] key and
are the same as the ones shown on the confirm the wiring judgment result on
screen. WIRING, wiring check confirmation

3Pdl : 349 CH 549 U 7 T screen.
1/2 iring settings

% Recording can be started even if the wiring

o S —— : judgment result remains red (FAIL) or yellow
] —%_?_N : (CHECK).
(14

o
N @@ 0B

CH123 CH4. p
P | QN [l
Declared input voltage 2y [
CT7136 CT7136
50 A :
Based on the current value and the rated current of
the Lload/breaker, select the appropriate range.
| | Sensor [iero adjust
Correct the wiring if the connections are

incorrect.
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Checking Wiring

Wiring
judgment items

Judgment conditions

Confirmation steps

Voltage input

To determine the voltage value based on
the declared input voltage.
110% < CHECK
90% < PASS < 110%
80% < CHECK < 90%
FAIL < 80%

« Has the declared input voltage been set
correctly?

« Are the voltage cords completely inserted
into the voltage input terminals?

« Are the tip clip and cord of the voltage
cord completely inserted?

« Is the tip clip of the voltage cord connected
to the metal parts of the measurement
line?

See “4.2 Wiring Method and Declared Input Voltage Settings” (p. 48).
See “4.3 Connecting Voltage Cords to Instrument” (p. 51).
See “4.6 Connecting Voltage Cords to Objects” (p. 55).

Current input

FAIL will be displayed when input is less
than 1% of the current range. CHECK wiill
be displayed when input is less than 10% of
the current range.

Wiring cannot be checked when no current

is flowing. Operate the equipment and

keep the current flowing in order to check

the wiring. If the wiring cannot be checked

even if the equipment is operating, as exact

diagnosis cannot be done, visually check

for proper wiring before measuring.

« Are the current sensors properly inserted
into the current sensor input terminals?

« Are the current sensors correctly wired?

« Is the set current range too large for the

input level?

See “4.4 Connecting Current Sensors and Configuring Current Sensor Settings” (p. 52).
See “4.7 Attaching Current Sensors to Objects” (p. 56).

Voltage phase

FAIL will be displayed when the voltage
phase exceeds the range (exceeds the
reference value £10°).

« Are the wiring settings correct?

« Are the voltage cords correctly wired?

» The phases may have been incorrectly
laid out during wiring. Switch the voltage
cords and adjust the connections of the
current sensors so that PASS is displayed.
To recheck the phases, use a phase
detector to confirm that the phases are in

the correct sequence.

See “4.2 Wiring Method and Declared Input Voltage Settings” (p. 48).
See “4.6 Connecting Voltage Cords to Objects” (p. 55).

Current phase

FAIL will be displayed when the current
phase sequence is incorrect.

* Are the current sensors connected in the
right places? (On both the wiring side, and
the input terminal of this instrument)

« Does the arrow of the current sensor point

to the load side?

See “4.2 Wiring Method and Declared Input Voltage Settings” (p. 48).
See “4.4 Connecting Current Sensors and Configuring Current Sensor Settings” (p. 52).
See “4.7 Attaching Current Sensors to Objects” (p. 56).
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Checking Wiring

62

Wiring
judgment items

Judgment conditions

Confirmation steps

Voltage and
current phase
difference

FAIL will be displayed when each current
phase is not within 90° with respect to the
voltage of each phase.

« Are the voltage cords and current sensors
connected in the right places? (On both
the wiring side, and the input terminal of
this instrument)

» Does the arrow of the current sensor point
to the load side?

CHECK appears if current phase is within
+60° to +90° of each voltage phase.

« Are the voltage cords and current sensors
connected in the right places? (On both
the wiring side, and the input terminal of
this instrument)

» Does the arrow of the current sensor point
to the load side?

« In light loads, power factor may be low
and phase difference may be large.
Check the wiring and if no problems are
observed, proceed with the measurement.

* When phase advances too much due
to the phase advance capacitor in light
loads, power factor may be low and phase
difference may be large. Check the wiring
and if no problems are observed, proceed
with the measurement.

See “4.3 Connecting Voltage Cords to Instrument” (p. 51) to “4.7 Attaching Current

Sensors to Objects” (p. 56).

Displacement
power
factor (DPF)

CHECK will be displayed if the
displacement power factor is less than 0.5
but more than -0.5.

« Are the current sensors connected in the
right places? (On both the wiring side, and
the input terminal of this instrument)

« Does the arrow of the current sensor point
to the load side?

* When the load is light, the power factor
may be low. Check the wiring and if no
problems are observed, proceed with the
measurement.

* When the phase advances too much due
to the use of a phase advance capacitor
during a light load, the power factor
may be low. Check the wiring and if no
problems are observed, proceed with the
measurement.

See “4.4 Connecting Current Sensors and Configuring Current Sensor Settings” (p. 52).
See “4.7 Attaching Current Sensors to Objects” (p. 56).
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Setting Change (SET UP Screen)

All settings can be changed on the SET UP screen.

Press the [SET UP] key to display the SET UP screen.

B . 13:
| SET UP 1/7  Measurement settings |1 | .

UMz T CH4
S 0N |
Declared input voltage 230 ¥

1000 v 1000 v
Miratio | 1 | 1 |

CT7136

Current range
( Current value )

Clratio | 1 [ 1 |

UT fixed

Select the Line to be measured. Measurable CH will be given.
Hit ENTER to show selectable menu in the display.
[ Screengl | Sensor  J7ero adijust |

T

In addition to the [SET UP] key, you can switch to the SET UP screen from here also.

5

2 | Measurement settings 1 || oW

Select the line to - -
Hit ENTER to show Recording settings

[ Screen | | Event settings |

Event settings 2
System settings
Interface settings

For the SET UP, Interface Settings screen, see “12 Communications (USB/LAN/RS-232C)”
(p. 143) and “13 External 1/0” (p. 173).

(usaIos dn 13S) abueyd Bumes
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Measurement Settings

I 5.1 Measurement Settings

SET UP, Measurement Settings 1 screen

Press the [SET UP] key to display the SET UP, measurement settings 1 screen.

2017-04-11 13:48
Bz 5

1/1 Measurement settlngs 1

CH4
e iiving  EEETTEEE oN |
2—0 Declared input voltage 230 ¥ - v
K oltage range | 1000 V 1000 V ¢ 3%@%@
4——YINETT I

emmdturrent sensor | CT7136 | 17130 | U Select
\'l Current range
(mmmr——) Current value )
T

V) o1 ratio

SR requency |
S Syne source | U1 fixed

Select the Line to be measured. Measurable CH will be given.
Hit ENTER to show selectable menu in the display.

[ | TS e—————— See “4.5 Zero Adjustment”
(p. 54).

The wiring method, declared input voltage, current sensor and current range can be set on the “WIRING,
Wiring Settings Screen” or on the “Quick Settings Screen.”
See “4.2 Wiring Method and Declared Input Voltage Settings” (p. 48), and Measurement Guide.

1 Enables you to select the wiring method of CH1 to CH3, and select ON/OFF input for CHA4.

1P2W/DC Single-phase 2-wire line/ DC (direct current) line

1P3W Single-phase 3-wire line

1P3W1U Single-phase 3-wire line (1-voltage measurement)
CH123 3P3W2M 3-phase 3-wire line (2-watt meter method)

3P3W3M 3-phase 3-wire line (3-watt meter method)

3P4W 3-phase 4-wire line

3P4W2.5E  3-phase 4-wire line (2-voltage measurement)

Enables the input to CH4.
ON Voltage: To measure the voltage of a grounded wire.
CH4 Current: To measure the N wire current of 3P4W or 1P3W.
To measure the leakage current.

OFF Disables the input to CH4.

2 Enables you to set the declared input voltage for the measurement line. It will be referenced for the
event settings (swell, dip, interruption).
See “SET UP, Event Settings 1 screen” (p. 72).

Variable (50 V to 800 V in 1 V increments), 100, 101, 110, 115, 120, 127, 200, 202, 208, 220, 230,
240, 277, 347, 380, 400, 415, 440, 480, 600

3 The voltage range is fixed to 1000 V.
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Measurement Settings

Enables you to set if an external VT is being used.
Variable (0.01 to 9999.99), 1, 60, 100, 200, 300, 600, 700, 1000, 2000, 2500, 5000

While taking measurements on the secondary side of a voltage transformer (VT), if you set the VT
ratio, you can display the voltage value by converting it to primary-side voltage values.

Example: If the voltage on primary side of a VT is 6.6 kV and the voltage on secondary side is 110 V
then the VT ratio = 60 (6600 V / 110 V)

As the voltage range of 1000 V is fixed, it would be multiplied by the VT ratio of 60 to obtain a
voltage range of 60 kV.

When connecting the optional current sensor

If you press the [F3] (sensor) key, the current sensor and the maximum current range will be set
automatically.
Check the current value (RMS value) and select an appropriate current range.

When connecting current sensors other than the optional sensors

The sensor and the range will not be set automatically. See the following table and select the
compatible optional current sensor.

Check the current value (RMS value) and select an appropriate current range.

Current sensor

Other than the Current range

SRtelE optional

5

CT7044 CT9667-01*
AC flexible current sensor CT7045 CT9667-02* 5000A, 500A, 50A
CT7046 CT9667-03*

&
AC leakage current sensor CT7116 82%40 5A, 500mA, 50mA §
9694 9
CT7126 9695-02 50A, 5A, 500mA §
(]
AC current sensor CcT7131 gggg_os 100A, 50A, 5A Er)l\
CT7136 9661 500A, 50A, 5A %
CT7731 - 100A, 10A &
AC/DC auto-zero current sensor CT7736 - 500A, 50A %
CT7742 - 2000A, 1000A, 500A -
Clamp on sensor 9669 9669 1000A, 100A

*. Set the range switch of the sensor to 500 A when the current range of this instrument is set to
500 A or 50 A.

When measuring power lines that use multiple channels
Combine the multiple types of the current sensor.
Example: Use current sensors of the same type from CH1 to CHS3 for the 3-phase 4-wire system.

Selecting an appropriate current range

Set the current range based on the anticipated maximum load current that will generate during the
measurement. (Refer to the operating status, load rating, breaker rating, and other data to make this
determination.)

If the range is too low, then an over-range current will be generated during measurement, and
accurate measurement will not be possible.

And if the range is too high, then errors will increase and accurate measurement will not be possible.

The present current value will be displayed.
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Measurement Settings

7 Enables you to set if using an external CT.
Variable (0.01 to 9999.99), 1, 40, 60, 80, 120, 160, 200, 240, 300, 400, 600, 800, 1200

While taking measurements on the secondary side of a current transformer (CT), if you set the CT
ratio, you can display the current value by converting it to primary-side current values.

Example: If the current on primary side is 200 A and the current on secondary side is 5 A then the
CT ratio =40 (200A/5A)

If the current range of 5 A is selected (with the current sensor), it would be multiplied by the CT ratio
of 40 to obtain a current range of 200 A.

8 Enables you to select the nominal frequency for the measurement line. It will be referenced for the
event settings (frequency).
See “5.3 Event Settings” (p. 72).

50 Hz, 60 Hz
« After performing a factory reset (default) (p. 77) to reset the instrument to the default settings,
when you turn on the power, first set the frequency that matches with the measuring object.
See “Setting the language, clock, and measurement frequency” (p. 40).
« The Frequency setting dialog box will be displayed if the instrument detects voltage input and
determines that the frequency differs from the set frequency. Press the [ENTER] key to change the
frequency settings.

MSG_SUO1

The frequency setting is incorrect.

Changing the freaquency setting to [60Hz].
Yes : ENTER key
* Measurement of DC does not care that either 50 Hz or 60 Hz is configured.

9 Enables you to sync source referenced for the measurement is fixed to U1.

SET UP, Measurement Settings 2 screen

Press the [SET UP] key to display the SET UP, measurement settings 2 screen.

2017-04- 11 13:54: 37

Sl Unitcost | 0000.00
6 —o_

8 —._

Select the voltage calculation method for 3 phase line.

Select from [Line-N] or [Line-Line].
[ Secreen | | I | Help |

S—0—2—0

Move the cursor Select
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Measurement Settings

Enables you to select whether to display the RMS voltage of TREND screen in the form of line
voltage or in phase voltage.

Line-N (Phase voltage), Line-Line (Line voltage)

For 1P2W, 1P3W Line-N

For 3P3W2M Line-Line

For 3P3W3M, 3P4W, | Can be switched between Line-N and Line-Line.

3P4W2.5E Both the phase voltage and line voltage are stored as a output data.

Enables you to select the method for calculating power factor (PF/DPF), reactive power (Q), and
apparent power (S) on the display screen.

Both the RMS calculation and fundamental calculation values are stored as a output data.

See “14.7 Calculation Formula” (p. 205).

RMS value Uses RMS voltage and RMS current to calculate.

Uses voltage and current fundamentals to calculate.
Fundamental This is the same measurement method used for measuring reactive energy
established at commercial-scale utility customers’ facilities.

RMS calculation is generally used in applications such as checking transformer capacity.
Fundamental calculation is used when measuring power factor and reactive power, which are related
to the energy cost.

Enables you to select the calculation method for calculating the total harmonic distortion (THD) on
the display screen and event settings.
Both the THD-F calculation value and THD-R calculation value are taken as output data.

5

Calculates by dividing harmonic components (total of 2nd to 50th orders)

ylalos with fundamental wave.

Calculates by dividing harmonic components (total of 2nd to 50th orders)

THD-R with RMS value (1st to 50th order).

Enables you to select the TREND, Harmonics trend screens to be displayed either by level or
content percentage (%).
Output data is saved for both level and content percentage of FND.

U,I,P: All Levels, U,I,P: All content percentages, U,P: content percentage, |: Level

When the unit cost (/kWh) is set, the energy cost is displayed by multiplying the active energy
(consumed) WP+ with the energy cost per unit.
See “Unit cost input method” (p. 68).

(usaIos dn 13S) abueyd Bumes

0.00000 /kWh to 99999.9 /kWh

Enables you to set the currency.
Set to any 3 alphanumeric characters (example: set USD for the US dollar)

Enables you to select the flicker measurement type.

OFF No flicker measurement (display)
Pst,PIt The IEC61000-4-15:2010 standard are applied.
AV10 A AV10 flicker meter used in Japan is applied.

Enables you to select a weighting filter when Pst, Plt is selected for the type of flicker measurement.

230V lamp 230 V lamp system filter
120V lamp 120 V lamp system filter
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Unit cost input method

1 Select the unit cost.

s
CHLZ3:  3pdi CHd: |}
SET UP  2/7 | Measuremenf

Set the unit cost (/kWh).
Energy cost=Integrated active pwr (consumed) WP+ x Unit cost

L Screen | | | felp |

2 Change the value.

When moving the decimal point

: Move the cursor to the position of
decimal point.

w

& Change the location of the decimal
point.

When changing the value

: Move the cursor to the digit that
you wish to change.

o
& : Change the value.

3 Accept the settings.
s

CHIZ3: 3P4l
SET_UP

Set the unit cost (/kWh).
Energy cost=Integrated active pwr (consumed) WP+ x Unit cost

L Screen | | | felp |
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Recording Settings

I 5.2 Recording Settings

Press the [SET UP] key to display the SET UP, recording settings screen.
Perform the settings regarding recording (storage).
The maximum recording period is up to 1 year and then the recording stops automatically.

2@16 (13- @2 10:43:21
H= 3

B
CHIZ3: 3P 1
SET UP 3/1

(¥ Save to... [ SDcard | i :[35.1 daysColi¥V)
2—-

3—0

4—.

6—0 Recording start
7 —o Recording stop
8 MR ) ding period 00]:]00] :|00]

o ) [0 Lder/Tile name

Select method to start recording.

Screen [ I | Toda Hd

S —0—25®

Move the cursor Select

5

1 » The storage destination of measurement data is fixed to the SD card. If no SD memory card is
inserted or if there is no free space in the SD memory card, data will be stored in the instrument’s
internal memory (capacity of approx. 4 MB).

* No data such as event data but only the setting data and the trend record data are stored in the
internal memory. See “File Saving and Operations (FILE Screen)” (p. 121).

2 Enables you to select the recording interval. It will also reflect in the intervals in the trend graph.

150 cycle (only in the case of 50 Hz), 180 cycle (only in the case of 60 Hz), 200 ms, 600 ms, 1 sec,
2 sec, 5 sec, 10 sec, 15 sec, 30 sec, 1 min, 2 min, 5 min, 10 min, 15 min, 30 min, 1 hour, 2 hour

» The 150 cycle (50 Hz) and 180 cycle (60 Hz) settings provide the recording intervals required for
IEC61000-4-30-compliant measurement.

 The shortest recording interval of the internal memory is 2 s. If the recording interval of 1 sec or
below is set, then the data cannot be stored in the internal memory.

(usaIos dn 13S) abueyd Bumes

Setting a recording interval of less than one second disables the following functions:
« Saving data of harmonics (Data of THD and K factor can be saved)

» Recording events

» The action activated by pressing the COPY key during recording

3 Enables you to select the parameters that you wish to record. It will also reflect in the parameters that
are displayed on the TREND screen.

Yes harmonic All the parameters are recorded.

Records the parameters other than the harmonic or interharmonic
No harmonic parameters.
Records the total harmonic distortion (THD).

The display possible time of the TREND screen changes according to the setting of Recording
interval and Recording items.

HIOKI PQ3100A961-03 69



Recording Settings

4 Enables you to select ON, for saving the display screen in the BMP format data (screen copy).
Screen copies cannot be saved in the instrument’s internal memory.
If the Recording interval is set to below 5 min, then they are saved every 5 min.

ON/OFF

5 Enables you to set the date and time.
(The seconds cannot be set. If you press the [Enter] key after changing time, the seconds will be
set to 00.)

6 Enables you to set the method used to start recording.

Manual Recording starts immediately after the [START/STOP] key is pressed.

After the [START/STOP] key is pressed, recording starts at the set time. (If
the set time has already passed when the key is pressed, “Interval” starting
Specified time method will be used.)

YYYY-MM-DD hh:mm

Recording starts at an even time division based on the Recording interval.
If the [START/STOP] key is pressed at the time “10:41:22” with the time
interval set to 10 min, the instrument will enter in the standby state. The
recording will start at “10:50:00.”

If the set recording interval is of 30 s or less, recording will start from the
next zero second.

Interval time

Segments the file every day and repeats the recording.

Sets the Recording period.

If a folder is labeled arbitrarily, data recorded for up to 99 days can be
stored.

After the [START/STOP] key is pressed, recording starts in the Recording
period of the set start date. (If the set time has already passed when the
key is pressed, “Interval” starting method is used.)

The Recording intervals of 1 sec and above are valid.

Repeat

YYYY-MM-DD

See “7.1 Start and Stop of the Recording” (p. 93).

7 Enables you to set the method used to stop the recording.

Manual Press the [START/STOP] key to stop the recording.

Recording stops at the set time.
(If the set time has already passed when recording starts, recording will be
Specified time stopped using the “Manual” method.)

YYYY-MM-DD hh:mm

Stops the recording automatically if the set timer time has elapsed.

Timer
hhh:mm:ss
Displayed when Recording start setting is configured to Repeat.
Recording is stopped if the Recording period of the stop date has passed.
Repeat The stop method cannot be changed for repeat recording.

YYYY-MM-DD

See “7.1 Start and Stop of the Recording” (p. 93).

8 Displayed when Recording start setting is configured to Repeat.
Set the recording period.

hh:mm to hh:mm
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9 Enables you to set the folder name and file name used to save the data.
See “10.2 Folder and File Structure” (p. 124)

Sets variable folder name in the dialog. (maximum 5 half-width characters)
If recording and measurement are performed again without changing

the [Folder/file name], sequentially numbered (00 to 99) folders will be
automatically created, and the data will be saved there. If Recording start

VLG setting is configured to Repeat, data recorded for up to 100 days can be
stored because folders are created at daily intervals.
Example: “ABCDEO00,” “ABCDEO1,” and then, “ABCDE02”
. The folder will be named automatically as “YYMMDDXX.” YYMMDD is the
Automatic

year, month, and date while XX is the serial number (00 to 99).

10 Calculates the save time from the recording settings and displays it.
Since the maximum recording time is 1 year, the maximum data storage time is also 1 year.
Calculates the save time when there is no event (not occurred). If the event occurs, the save time
shortens.

« If the save time of the SD memory card or internal memory is shorter than the specified duration, recording
will be started, but only the capacity during save time will be recorded.

» The maximum recording and measurement period is 1 year. Recording will stop after 1 year.

« If the SD memory card is full, the instrument saves data into the internal memory. If both the SD card and the
internal memory are full, the instrument stops saving data. The stored data is not overwritten.

5

Recording times (when using the Z4001 SD Memory Card 2GB)

Recording interval ‘ No harmonic ‘ Yes harmonic ‘ Event recording
200 ms 25 hours No No g
1sec 5 days 7 hours Yes a
2 sec 10 days 14 hours Yes 9(3,)
10 sec 53 days 2 days Yes ‘cgp
1 min 321 days 17 days Yes :U,.’l\
10 min 1 year 178 days Yes ;
30 min 1 year 1 year Yes :_)(?)
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I 5.3 Event Settings

An event will occur using the set threshold value on this screen as the basis.
For more information about events, see “Appx. 3 Explanation of Power Quality Parameters and

Events” (p. Appx.4), “Appx. 4 Event Detection Methods” (p. Appx.8).
SET UP, Event Settings 1 screen

Press the [SET UP] key to display the SET UP, event settings 1 screen.
=2 11 13:

CHI23:
SET UP
1 161 Y k= o— “Reference graph for setting
% : threshold values” (p. 73)
4 —_-
5 e JA I
Pty  requency (200ms) | 5.0 Iiz]
7
8 ——< L

CH13
ROl curtent__| 0°F 07|
10— L N A {0

AR fotoresis 14|

Set for a transient voltage event.
Hit ENTER to set the level and F2 to toggle between OFF/ON.

oNorF 4 | | |

(e} —EE—O—{—2— O

Move the cursor  Switch between Move the digit Change
ON and OFF the value

Enables you to set the threshold value of the voltage transient.

1%
OFF, 4V to 2200 V

2*1‘2 Enables you to set the threshold value of the voltage swell.
OFF, 0.0% to 200.0%

3*1’2 Enables you to set the threshold value of the voltage dip.
OFF, 0.0% to 100.0%

4*1’2 Enables you to set the threshold value of the interruption.

OFF, 0.0% to 100.0%

Enables you to set a threshold for RVC (Rapid voltage change).
5*1,2 When the RVC event is enabled, swell and dip are also enabled.

OFF, 1.0% to 8.0%

*1: The actual event threshold value is obtained by multiplying with the VT ratio.
*2: The threshold value is set in terms of % of the declared voltage Uref (declared input voltage Udin x VT
ratio).
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Enables you to set the threshold value of the frequency (200 ms). (Only U1)

OFF, 0.1Hz to 9.9Hz

Enables you to set the threshold value of the frequency (1 wave). (Only U1)

OFF, 0.1Hz to 9.9Hz

8 Enables you to set the threshold value of the voltage total harmonic distortion.

OFF, 0.0% to 100.0%
The value depends on the THD settings of the calculation method of the SET UP, Measurement
settings 2 screen (THD-F/THD-R).

9 Enables you to set the threshold value of the inrush current.

5000 A range OFF, 0 A to 5000 A
2000 A range OFF, 0 A to 2000A
1000 A range OFF, 0 A to 1000A

500 A range OFF, 0 A to 500A

100 A range OFF, 0 A to 100A

50 Arange OFF, 0 A to 50A

10 A range OFF, 0 A to 10A 5
5Arange OFF, 0 A to 5A

500 mA range OFF, 0 A to 500mA
50 mA range OFF, 0 A to 50mA

The actual event threshold value is obtained by multiplying with the CT ratio.

10 Enables you to set the threshold value of the current total harmonic distortion.

OFF, 0.0% to 500.0%
The value depends on the THD settings of the Calculation method of the SET UP, Measurement
settings 2 screen (THD-F/THD-R).

11 Enables you to set hysteresis for the event threshold value to prevent from frequent event
occurrence. Hysteresis can be set to all items excluding frequency and RVC.
The frequency is fixed to 0.1 Hz and RVC is fixed to 50%.
Set a hysteresis value for swell, dip, or interruption in terms of a percentage of the declared voltage;
set that for others in terms of a percentage of each threshold value.

]
0]
=
>
(o]
O
>0
QD
>
«Q
(]
~
[92)
m
_|
[
U
]
(@]
=
D
D
2

0% to 10%

Reference graph for setting threshold values
You can adjust threshold values while viewing the present measured values.
U1y E VIR o—— Threshold value upper limit

——— Presently set threshold value

MIN: + 4y o.— Threshold value lower limit
o——— Present measured value
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SET UP, Event Settings 2 screen

£
CHI1Z3: 3P4 10 S @ CH4:

SET UP 5/ Event s

(e Tiner event IV
e External event | OFF |
Cham fecording start | ON
YD Recording stop | ON |

Event waveform recording time
B Before event occurs

=9 hen event occurs
) After event occurs

~N o o1

Select interval for the timer event to occur.

oNorF 4 | | |

w»—m—@— >

Move the cursor  Switch between Change the value
ON and OFF

Enables you to select the timer event.
1 The timer events are recorded at the set intervals.

OFF, 1min, 2min, 5min, 10min, 15min, 30min, 1hour, 2hour

Select ON for using an external event.
External events occur at the time of short-circuiting the event input terminal (EVENT IN) or of the

2 pulse signal falling and they are recorded.

OFF, ON
3 The recording start event occurs when the recording starts.
4 The recording stop event occurs when the recording stops.

Enables you to select the event waveform recording time (before-event) before the event occurs.

OFF, 200ms, 1sec

6 The event waveform recording time when the event occurs is fixed to 200 ms.

Enables you to select the event waveform recording time (after-event) after the event occurs.
Only the event which initially occurred is recorded.
7*1 If another event occurs during the after-event, the after-event of this another event cannot be stored.

OFF, 200ms, 400ms, lsec, 5sec, 10sec

*1: Only the event IN is recorded (See “14.5 Event Specifications” (p. 202)). The event OUT, timer, external,
manual, recording start, and recording stop events are not recorded in the event waveform recording of
before-event and after-event. Only the event waveform of 200 ms, when the event occurs, will be saved.
The event waveform is divided at intervals of 200 ms. When the after event is set to 1 sec, five pieces,
which is obtained by dividing 1 sec by 200 ms, of the event waveform are saved.

If the before event or the after even set to exceeding 200 ms, only the waveform recorded during 200 ms
can be observed with the instrument. To observe the entire length of the waveform, use the application
software PQ One, which is supplied with the instrument.
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System Settings

Press the [SET UP] key to display the SET UP, System settings screen.

5——e e—— Serial number of this instrument

o—— Software version of this instrument

o o—— FPGA version of this instrument
« @ ’—@—I-Ie@

Move the cursor Select

1 Enables you to set the date and time.
(The seconds cannot be set. If you press the [Enter] key after changing the value, the seconds will
be set to 00.)

2 Select ON to enable a beep sound when pressing a key.

ON, OFF
3 Enables you to select whether or not to auto-off the backlight of the display.
Auto OFF The backllght automatically turns off after 2 min have elapsed since the last
key operation.
ON The backlight is on at all times.

4 Enables you to select the display language.

Japanese German
English French
Chinese Simple  (Simplified) Italian
Chinese Trad (Traditional) Spanish
Korean Turkish
Polish

5 Enables you to select the display color.

Color 1, color 2, color 3

6 Enables you to select the phase names for the measuring objects displayed on the wiring diagram.

RST, ABC, L1L2L3, UVW
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System Settings

System reset (Default)
Move the cursor to the system reset and press [ENTER] key to reset the system settings of this
instrument. (Factory settings: p. 78)
Perform if the instrument is operating in an odd or unexpected manner with no clear cause.

120 9@

Move the cursor

All settings other than the measurement frequency, clock, language, and communication settings (LAN and
RS-232C) are initialized to their factory settings. The internal memory will not be cleared.
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Factory reset (Default)

If you perform the factory reset, all settings, including frequency, language, and communications
settings will revert to their factory settings (p. 78). The internal memory will be cleared.

1 Turn off the instrument. (p. 44)

2 Turn on the instrument while holding The factory reset will complete, and the
down the [ENTER] and [ESC] keys, language setting screen will be displayed.
and continue holding them down until
the beep sounds after the self-test is Set the language, clock, and measurement
complete. frequency (p. 40).

Select the display language.
Japanese
Chinesé Simple

Chinese Trad
Korean

German
French
[talian
Spanish
Turkish
Polish
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System Settings

Factory settings

All the default settings are as follows:

*1: Checked parameters (v') are the parameters that are not initialized in quick set.
*2: Checked parameters (v) are the parameters that are not initialized during the system reset.
These are initialized in the factory reset only.

Screens ‘ items ‘ Default values ‘ *1 ‘ *2
Measurement Wiring Display Language: CH123: 3P3W2M
settings 1 Japanese CH4: OFF

Display language: CH123: 3P4W
Other than above CH4: ON
Declared input voltage | Display Language: 200V
Japanese
Display language: 230V
Other than above
VT ratio CH123:1
CH4: 1
Current sensor CH123: CT7136
CH4: CT7136
Current range CH123: 500 A
CH4: 500 A
CT ratio CH123:1
CH4 :1
Measurement Select 50 Hz or 60 Hz after the factory reset. v v
frequency
Measurement Urms Other than 3P3W: Phase voltage
settings 2 3P3W: Line voltage
PF/Q/S RMS value
THD THD-F
Harmonics U, I, P: All levels
Energy unit cost 0000.00/kWh

Energy cost currency

Flicker OFF

Filter -
Recording Recording interval Imin
settings . .

Recording items Yes harmonic

Screen save OFF

Recording start method | Interval time

Recording stop method | Manual

Folder/ File name Automatic
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Screens items Default values | *1 | *2
Event settings 1 | Transient CH123: OFF
CH4: OFF
Swell OFF
Dip OFF
Interruption OFF
RVC OFF
Frequency (200 ms) OFF
Frequency (1 wave) OFF
Voltage total harmonic | OFF
distortion
Inrush current CH123: OFF
CH4: OFF
Current total harmonic | CH123: OFF
distortion CH4: OFF
Hysteresis 1%
Event settings 2 | Timer event OFF
External event OFF
Event waveform OFF
recording time
Before event occurs
Event waveform OFF
recording time
After event occurs
System settings | Clock Set at the time of shipment v v
Beep sound ON v
LCD backlight Auto OFF v
Display language Language selection after factory reset v v
Display color Color 1 v
Phase name Display Language: RST
Japanese
v v
Display language: ABC
Other than above
Interface DHCP OFF v v
settings
d IP address 192.168.1.31 v v
Subnet mask 255.255.255.0 v v
Default gateway 192.168.1.1 v v
DNS OFF v v
DNS IP address 0.0.0.0 v v
RS-232C connection PC v v
RS-232C baud rate 19,200bps v v
External output Short pulse v 4
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Screens items Default values *1 | *2
FTP server Authentication OFF v v
settings User name (Blank) v v

Password (Blank) v v
Auto FTP send | Auto send OFF v v
FTP Server name (Blank) v 4
IP address 0.0.0.0 v v
User name (Blank) v v
Password (Blank) v v
Save directory PQ3100 v v
PASV mode OFF v v
Mail settings 1 Email at event OFF v v
Email at time OFF v v
Time setting 00:00 v v
To address (Blank) v v
Mail server name (Blank) v v
IP address 0.0.0.0 v v
Port number 25 v v
From address (Blank) v v
From (Blank) v v
Subject PQ3100 v v
Mail settings 2 Mail authentication OFF v v
Server name (Blank) v v
IP address 0.0.0.0 v v
Port number 110 v v
Account name (Blank) v v
Password (Blank) v v
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Verifying the Waveform,
Measured Values (MONITOR
Screen)

You can view the measured waveforms and measured values on the MONITOR screen.

Press the [MONITOR] key to display the MONITOR screen.

Elapsed time

Recording start time and date

Gursor Scroll Hold

In addition to the [MONITOR] key, you can also switch to the MONITOR screen by using the [F1] (Screen)
key.

2 | Wavetorm || -

Electric energy
VYoltage
Current

Screen

Vector
Harmonics
Zoom

Fixing the waveform display and measured values
Press the [F5] (Hold) key to fix the waveform display and measured values.
Press the [F5] key again to cancel the fixed waveform display and measured values.

« If a setting is changed while measured values and waveform display are being held, the hold will be
canceled.
* The time display is not fixed.
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Verifying the Voltage Waveform and Current Waveform

6.1 Verifying the Voltage Waveform and Current
Waveform

Press the [MONITOR] key to display the MONITOR, Waveform screen.
The voltage waveforms and current waveforms of up to 4 channels are overlapped and displayed.
The color of waveform is same as the phase color.

Screen display

00 0000000000000 000000000 0000000000000 0000000000000 00000000000000000000000000
Zoom factor settings for the horizontal axis (time axis) of the waveform (p. 83)

Zoom factor settings

for the vertical axis of )
the waveform (p. 83) Frequency (average value for a period of 200 ms)

S0days 1:21:07 50.00 Hz

Screen display scope

1 When the cursor is OFF: measured values of each channel (RMS value)
At the time of the cursor measurement: cursor measured values of the waveforms of each channel
(Above diagram shows the screen that is displayed when the cursor is OFF)

See “Verifying the measured value and time at the cursor position (cursor measurement)” (p. 83).
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Verifying the Voltage Waveform and Current Waveform

Changing the zoom factor for the vertical axis and horizontal axis (X
and Y axis) of the waveform

] 64da)

Freq 50.00 le ‘3’_@_:%#@

10ms/div

& Move the cursor Select

1 Enables you to set the zoom factor for the vertical axis (Y axis) of the waveform (U: voltage, I
current).

x1/4, x1/2, x1, x2, x5, x10, x20, x50

2 Enables you to set the zoom factor for the horizontal axis (time axis) of the waveform.

10ms/div, 20ms/div, 40ms/div

Verifying the measured value and time at the cursor position (cursor
measurement)

If you press the [F3] (Cursor) key, the measured value and time at the cursor position will also
display along with the cursor.
Move the position of the cursor by using the €4» keys.

CH1Z 4l LA R CHA B @ | ! f:BliHz 5
EVENT 1

Freq 50.00 Hz

Cursor

e—Time at the cursor position

Screen Cursor Scroll

Measured value at the
cursor position

Scrolling the waveform
If the waveform is protruding from the screen, press the [F4] (Scroll) key to be able to scroll the
waveform.
Enables you to scroll the waveform in the vertical and horizontal directions by using the A V <4p>
keys.
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Verifying the Electric Power (List of Numerical Values)

6.2 Verifying the Electric Power (List of Numerical
Values)

Press the [MONITOR] key to display the MONITOR, Electric power screen.

RMS current

Frequency (average value
RMS voltage for a period of 200 ms) 1

- 2017-p4-] | 13:49:74

hiiHz

Freq[Hz]
50.000
Apparent .
power Reactive power
Active ———=o il W¥e——— PF: Power factor
power DPF: Displacement power

factor
See Calculation method
(p. 66).

Active energy 0.0000k Wh
Elapsed time 0:00:00

[ Screen Q0 | | | Hold |

Active energy Consumption

1 When the wiring method is 3P3W3M, 3P4W, or 3P4W2.5E, the display method of the RMS voltage
can be switched (between phase voltage and line voltage).

=50

Select

Line-N (Phase voltage), Line-Line (Line voltage)

For 1P2W, 1P3W Fixed to Line-N

For 3P3W2M Fixed to Line-Line

For 3P3W3M, 3P4W,|Can be switched between the Line-n and Line-Line.

3P4W2.5E Both the phase voltage and line voltage are stored as a output
data.
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Verifying the Electric Energy

I 6.3 Verifying the Electric Energy
Press the [MONITOR] key to display the MONITOR, Electric energy screen.

P

" 3/8

Start:04-11 14:00:00 Time: Odays 0:05:23

R Active energy WP+ 1.7490k ¥h P [ L o———Active power
Wp- 0.0000k Wh

Apparent enregy WS 1.8603k VAh S PRI (e———/Apparent power
P Y React ive enregy WO_LAG 0.6339% varh 0 ERUGIZ 4 e ——— Reactive power

WO_LEAD  0.0000k varh
K Energy cost  Fcost  --—-—-—--——- I e PF: Power factor
DPF: Displacement power factor
Recording start 2017-04-11 14:00:00 (Not displayed for 3-phase 3-wire line)
Recording stop 2018-04-12 14:00:00 (Schedule) See Calculation method (p. 66).

Elapsed time 0:05:23

Screen

1 Active energy (WP+: consumption, WP-: regeneration)

2 Reactive energy (WQ_LAG: lag, WQ_LEAD: lead)

3 Energy cost
Value obtained by multiplying the “active energy consumption: WP+" by the Unit cost*

*: See “SET UP, Measurement Settings 2 screen” (p. 66)

2
<
5
]
=
)
5
<
@
)
3
<
)
©
7]
=
@
a
5
c
@
7]
<
o
z
_|
o
Py
]
Q
)
@
2

HIOKI PQ3100A961-03 85



Verifying the Voltage Details

I 6.4 Verifying the Voltage Details

Press the [MONITOR] key to display the MONITOR, Voltage screen.

Average value of the channels Voltage total harmonic distortion
Voltage waveform peak (-)  (calculation method THD-F / THD-R)
See Calculation method (p. 66).
Voltage waveform peak (+)

RMS voltage

CH1Z3:  3P4ul

MONITOR Y
Start:04-1J1 14:00:00 Line-N =— 1
) 000N

Urms [V] Upk+ [V] Upk- [V] Uthd-F[%] Il e—_———\/oltage crest factor
1 230.02 0.3260k | -0.3256k 0.06 1.4173 ([absolute value of voltage
2| 230.06 0.3263k | -0.325% 0.05 1.4182 waveform peak]/[RMS voltage])
3| 230.05 0.3261k | -0.3258k 0.05 1.4177
G
4

PIAVG  230.04 Frequency for 10 sec (average

0.00 o.0000kl OMDOOK T oo T value for a period of 10 s)
Displayed_ in red if one of
[Hz] Freql0s[Hz] Uunb [¥] UunbO[% the following occurs: swell,

Freq

50.000 = 49.999 0,03 0.04 dip, interruption, or out of
, synchronization.

Voltage zero-phase unbalance
factor (not displayed for 3-phase

3-wire line)
See “Unbalance factor” (p. Appx.30).
Screen

Voltage DC value Voltage negative-phase unbalance factor
See “Unbalance factor” (p. Appx.30).

Frequency for 200 ms (average
value for a period of 200 ms)

1 When the wiring method is 3P3W3M, 3P4W, or 3P4W2.5E, the display method of the RMS voltage
can be switched (between phase voltage and line voltage).

=0

Select

Line-N (Phase voltage), Line-Line (Line voltage)

For 1P2W, 1P3W Fixed to Line-N

For 3P3W2M Fixed to Line-Line

For 3P3W3M, 3P4W,|Can be switched between the Line-Ne and Line-Line.

3P4W2.5E Both the phase voltage and line voltage are stored as a output
data.
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Verifying the Current Details

6.5 Verifying the Current Details

Press the [MONITOR] key to display the MONITOR, Current screen.

Current total harmonic distortion (calculation method THD-F / THD-R)
See Calculation method (p. 66).

Current waveform peak (-)
Current crest factor

([absolute value of current waveform
RMS current peak]/[RMS current])

Current waveform peak (+)

CH1Z3: SP4u 3% | "

MONITOR Curren

Start:04-194 14:00:0Q8 Time: 0d
) 00 NN

y = N
Irms [A]  Ipk+ [A]  Ipk- [A] [Ithd-F[%] Icf

30.005 42.59 - 42.43 0.05 1.4193
30.041 42.54 - 42.64 0.05 1.4193
Average value of 30.028 - 42.59 0.05 1.4182
the channels ——e i 30.025
0.000 . 0.00 B ——===—= ——-eee-
K factor
See “Appx. 9 lde [A] Iunb [%]  TunbO[%]
Terminology” 0.068 . 0.06 iRl e————— Current zero-phase
(p- Appx.25). - 0.037 . unbalance factor

- 0.038 . (Not displayed for
0.000 . 3-phase 3-wire)

See “Unbalance

factor” (p. Appx.30).

Current DC value Current negative-phase unbalance factor
See “Unbalance factor” (p. Appx.30).
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Verifying the Vector

I 6.6 Verifying the Vector

Press the [MONITOR] key to display the MONITOR, Vector screen.
The voltage and current phase relationships for each harmonic order of the CH1 to CH4 are
displayed in the vector diagram.

Measured value
1 2 3 4 of frequency

12 —0—S—0

} " Move the cursor Select

eo— Current negative-phase unbalance factor
14 0.000

Screen

1 Enables you to set the numerical values to be displayed.

Level RMS voltage and RMS current

Takes the fundamental wave component as 100% and shows a
% of FND harmonic of each order in terms of proportion to the fundamental
wave component.

The phase angle of each harmonic order when the phase of
Phase fundamental wave components of the reference source is
expressed in terms of 0°.

2 Enables you to set the display method of the axes.

Linear Linear display

Log Logarithmic display (low levels also become easily visible.)

3 Enables you to set at the time of Phase display.
Set the display method of numbers of phase angle.

+180 Lead 0 to 180°, lag 0 to -180°
Lag360 Lag 0 to 360°

4 Enables you to set when Lag360 is set.
Select the reference (0°)source.

U1, 11, U2, 12, U3, I3

5 Enables you to set the number of harmonic orders to be displayed.
The values of the frequency, voltage negative-phase unbalance factor (Uunb), and current negative-
phase unbalance factor (lunb) remain the same as calculated by using the fundamental wave (1st
order).

0to 50
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Verifying the Harmonics Graph and Harmonics Numerical Values

6.7 Verifying the Harmonics Graph and Harmonics
Numerical Values

Press the [MONITOR] key to display the MONITOR, Harmonics: graph screen or MONITOR,
Harmonics: list screen. You can switch between the harmonics graph and harmonics numerical
values by using the [F2] key.

MONITOR, Harmonics: graph screen

Measured value

1 2 3 4 of frequency - \_. 4
‘ - l L5 e = @

U

07 00 Freq 59.98 Hz

L ihar

Move the cursor Select

4.56 '.—Harmonic voltage
0.03 'O—Interharmonic voltage
R e—\/oltage total harmonic distortion *

LI EAINAW e— Current total harmonic distortion *

HEIAIIETY e— Harmonic power

*: See calculation method (p. 66).
If Oth order (direct current component) of voltage and current is negative, the bar will turn green.

terms of angle
A bar graph is displayed in yellow when the level is greater than 0.01% of
the range, and in gray when the level is 0.01% or less of the range.

3 Enables you to set at the time of Level display and % of FND display.
Enables you to set the display method of the axes.

Linear Linear display

1 Enables you to set the display channel. <
)

CH1 to CH4 The v_oltage (U), current (1), and electric power (P) of the selected channels é’"
are displayed. 2

The bar graphs of all the channels (all phases) are displayed. The orders =

ALL . a
are displayed up to 30th order. <

SUM Only the active power (P) is displayed. )
@

2 Enables you to set the parameters to be displayed. %
Level RMS voltage, RMS current, and electric power é
Takes the fundamental wave component as 100% and shows a harmonic of 8

% of FND . ; 7]
each order in terms of proportion to the fundamental wave component. c

1)

Voltage, current: The phase angle of each harmonic order when the phases o

of the fundamental wave components of U1 are expressed in terms of 0° 5

Active power: The power factor of each harmonic order is expressed in c

Phase o
=

o

z

_|

o

)

w

Q

®

®

=

Log Logarithmic display (low levels also become easily visible.)

4 Enables you to set the display of the interharmonics.

ON, OFF
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Verifying the Harmonics Graph and Harmonics Numerical Values

5 Set the number of harmonic order to be displayed.
The Cursor moves to the selected order.

0to 50

Setting limits for harmonic content percentage of a voltage (MONITOR,
Harmonics:limits screen)
Set limits for 2nd to 25th order. When the limit indication is enabled, a limit is displayed on the
MONITOR, Harmonics:graph screen (p. 89).
The initial value is specified by the standard EN50160. The limit can be changed to any value.

il

1l ‘ Y | R - -
1/ armonics: Limits : i e@ \_._/ @
Show Limits “‘ @ «/[® )

Maximum hold - :
1 By | Move the cursor Select

3
ThIS Tuncrion 15 used 1[0 NOLO tne MAA vdLue 0T edcn oraer.
Set whether to display in the harmonics graph screen.
[lef Ki _
4 5 6
*: See calculation method (p. 66).
1 Enables you to set whether limits are displayed on the MONITOR, Harmonics:graph screen (voltage

content percentage).
When enabled, limits from 2nd to 25th order are displayed in a red bar graph.

ON, OFF

2 Enables you to set whether maximum values are displayed on the MONITOR, Harmonics:graph
screen (voltage content percentage).
When enabled, maximum values from Oth to 50th order are displayed in a gray bar graph.
The maximum values are continuously updated from the start to end of the recording.

ON, OFF

3 Set limits for 2nd to 25th order.

0.00% to 100.00%

4 Enables you to return to the MONITOR, Harmonics:graph screen.

5 Enables you to recover the initial value (standard EN50160).

6 Enables you to switch the maximum value (10% or 100%) for the vertical axis of the graph.
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Verifying the Harmonics Graph and Harmonics Numerical Values

MONITOR, Harmonics: list screen

1 2 3 4 Measured value -
of frequency \_._
12 1—@—2—O

Move the cursor Select

Freq 59.98 Hz
CHI2  Level : TR RN { o— Total harmonic distortion

e——FExample: 41.5th order

Interharmonics

*: See calculation method (p. 66).

1 Enables you to set the display parameters.
U Voltage
| Current
P Active power
2 Enables you to set the display channel.
CH1 to CH4 The \{oltage (U), current (1), and active power (P) of the selected channels
are displayed.
SUM Only the active power (P) is displayed.
3 Enables you to set the parameters to be displayed.
Level RMS voltage, RMS current, and active power
Takes the fundamental wave component as 100% and shows a harmonic of
% of FND . .
each order in terms of proportion to the fundamental wave component.
Voltage, current: The phase angle of each harmonic order when the phases
Phase of the fundamental wave components of U1 are expressed in terms of 0°

Active power: The power factor of each harmonic order is expressed in
terms of angle

4 Enables you to set the display of the interharmonics.

ON, OFF
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Zoom of the Measured Value

I 6.8 Zoom of the Measured Value

Press the [MONITOR] key to display the MONITOR, Zoom screen. Six desired items are zoomed
in and displayed.

7017-05-18
V f:50He 5D

230.05 V
20.036 A
50. 000 Hz

13. 155k W
13. 828k VA
0. 9513

| Screen | qten | 1 1 fold |

Changing the display item

B 2017-05-18 18:01:39
CHI23: 3P4W  1000%  5OA® CH4:1000V  BOAQ U:230V f:50Hz

MONITOR _ 8/8 Zoom

57

2 Select items to be displayed.

230.05 V¥
20.036 A

Move the cursor Select

50. 000 Hz
13. 15bk W
13. 828k VA
0. 9513

SUM™ 13. 154k W
UM 13.827k VA
SUM 0. 9513

[ Sceen | lien 1 ] | fold |
See “8.1 Verifying the Basic Trend”(p. 100),
“8.5 Verifying the Electric Energy”(p. 108)

Only the total harmonic distortion (THD)
harmonic parameter can be selected. All the
other items can't be selected.

230.05 V
20.035 A

50.000 Hz
13. 154k W
13.827k VA
0. 9513

®
I | I | I N T
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7 Recording (Save) (SET UP
Screen)

I 7.1 Start and Stop of the Recording

Press the [START/STOP] key to start or stop the recording by the method which is described on
the SET UP, Recording settings screen (p. 69).

The measurement data is stored to SD memory card. (If no SD memory card is inserted, data will
be saved in the instrument’s internal memory.)

See “File Saving and Operations (FILE Screen)” (p. 121).

heQ U
3/ Recording settings

Save time  :[35.1 days
Recording interval

Sereensave | OFF |
ock aknglinel [1gl-1431- 0]

011
Repeat Iiil

Folder/file name

Select method to start recording.

[ Screen 1 | | foday | _Help |

Start and stop the recording manually
Recording start: Manual, Recording stop: Manual

START RECORDING START
/STOP /STOP

Recording start Recording stop

7

Start and stop recording at the determined time
Recording start: Time, Recording stop: Time

WAITING RECORDING
| | |
I I I
START 2016/4/10 2016/4/12
8:00 18:00
Recording start Recording stop

(usaI0S dN 13S) (enes) Buipioosy

If the set time has already passed when the [START/STOP] key is pressed, the recording will be started at an
appropriate time punctuation (Interval).
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Start and Stop of the Recording

Start recording at an appropriate time punctuation
Recording start: Interval
Example: Recording interval is set to 10 min

START WAITING RECORDING
/STOP

| |

[ [
Present time Recording start
10:41:22 10:50:00

If the recording interval is 30 sec or below, the recording will start at “10:42:00.”

Repeat recording
Recording start: Repeat, Recording stop: Repeat, Recording period: variable period
Example 1: If the Recording period is 00:00 to 24:00 and Recording interval is 10 min.

RECORDING
(Repeat until
/STOP
| WAITING RECORDING RECORDING the stop date)
[ I I I
Present time Recording start ~ Recording (electric Recording (electric
10:41:22 10:50:00 energy) reset energy) reset
24:00:00 24:00:00
Recording resume Recording resume
00:00:00 00:00:00

Example 2: If the Recording period is 08:00 to 18:00
(Repeat until the stop date)

START
/STOP
WAITING RECORDING WAITING RECORDING
| |
[ [ [
Present time Start date Recording stop Recording start Recording stop
7:32 Recording start 18:00 08:00 18:00
08:00

If the set time has already passed when the [START/STOP] key is pressed, the recording will start at an
appropriate time punctuation (Interval).
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Start and Stop of the Recording

Status of the recording operation

It can be determined from the background color of the screen and lighting state of the START/
STOP LED.

Screen background ‘ Operation status

LAY OHe: 1000y 5
Waveform

ime:-
10ms/div

Gray (no character):
(START/STOP LED: Off)

» Recording is stopped.

 These settings can be changed.

START
O § /sTor

START/STOP LED

Yellow (WAITING):

(START/STOP LED: Blinking)

» Recording is in standby.

* This screen is shown from the time the
[START/STOP] key is pressed until the
recording actually starts.

* During repeated recording, this screen is
also displayed when recording is stopped.

» These settings can not be changed.

CHI23:  3PAN MV 50A Y CHA: 1000V
MONITOR _ 1/8 Waveform

UM x 2 10ms/div
Green (RECORDING):
(START/STOP LED: On)

» Recording is in progress.

» These settings can not be changed.

7

(usaI0S dN 13S) (enes) Buipioosy
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Using the Instrument During an Interruption

I 7.2 Using the Instrument During an Interruption

96

If the supply of power to the instrument is cut off while recording is in progress, measurement
operation will stop during the interruption. The setting conditions will be backed up.

When the power supply is restored, the recording will reset once and it will be resumed as a new
recording.

If the Model Z1003 Battery pack has been installed, the instrument will automatically switch to
battery power in the event of an interruption and continue recording.

-

IMPORTANT

If the supply of power to the instrument is cut off while accessing the SD memory card, files on
the card may be corrupted. Since the SD memory card is accessed frequently when recording
with a short recording interval time, file corruption is more likely to occur if an interruption occurs
during such use.

It is recommended to avoid such influences of interruptions by using the Model Z1003 Battery
pack supplied as an accessory.
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Verifying the Trends
(Fluctuations) in Measured
Values (TREND Screen)

You can view the measured value fluctuations as a time series graph on the TREND screen.

Press the [TREND] key to display the TREND screen.

Elapsed time

Recording start time and date

Cursor Scrol | Event search

In addition to the [TREND] key, you can also switch to the TREND screen by using the [F1] (screen select)
key.

2 1 Basic trend || e

LT L4
Harmonics trend
Flicker

Electric energy
Demand

The fluctuation data that can be displayed on this instrument is limited. If the times listed in the following tables
exceed, the old time series data is rewritten to the new time series data.

Recording Yes harmonic Recording interval x 530

items
! No harmonic Recording interval x 10000
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Verifying the measured value and time at the cursor position (cursor
measurement)

If you press the [F3] (Cursor) key, the measured value and time at the position of cursor will also

be displayed along with the cursor.
You can move the position of the cursor by using the €4p> keys.

CH1Z3: SBh @ 0Hz
TREND 1/6 EVENT 9

Ydiv Auto Tdiv Thour/div

) ; p-ll pa-ll g1l pll
i Z Lot 115 1227 1397
Screen Scroll  [Fvent search
» When the recording interval is set to 150 cycle or 180 cycle, the time is displayed, followed by a small

number on the order of milliseconds.
 The time displayed at the time of cursor measurement is based on the CH1 voltage (U1). The time displayed

on the event list and the time displayed at the time of cursor measurement may not match.

Scrolling the graph

98

If the graph continues out of the borders of the screen, press the [F4] (scroll) key to be able to
scroll the graph. A ¥V 4p>Use this key to scroll the graph in every direction.

(If the zoom factor for horizontal axis [time axis] is set to Auto, the horizontal and vertical axes
are automatically scaled so that the time series graph is entirely displayed on the screen.

CH1Z3: 5 R
TREND 1/6

4-1 44:

Screen Cursor Scroll vent search



Event search

CHIZ3: 3P3uzM 1D
TREND 1/8
Start:04-11 0

IBasic trend
Time: Odays 14:24:27
ALL |~ Ydiv Auto Tdiv Thour/div

1
11:34
Screen Cursor Scroll

CH e
EVENT MONITOR 9/10 Event trend data
No.0055 04-11 09:00:04.0681 RVC IN 23 IN

CH1/2/3 Tdiv

Screen

The screen switches to the EVENT MONITOR
screen (p. 116).

The waveform* or graph* at the time of event
occurrence is displayed.

*: The screen which displays initially varies
according to the event items.

2 Select an event mark to be checked.

CH123: 3P3W3M 1666V  HeAQ U: 266V :60Hz D W34
TREND 1/6 Basic trend T| 16
No.0055 04-11 09:00:04.061 RYC IN 23 IN
Urms CH12 ALL | Ydiv Auto Tdiv  Thour/div
11 14

Event search

Screen Cursor Scroll

For switching the screen display of the
EVENT MONITOR screen

Press the [MONITOR] key.

For closing the EVENT MONITOR screen
Press the [F5] (End) key.

» The recording start event generates when the recording starts and recording stop event generates when the

recording stops.
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Verifyin

| s

100

g the Basic Trend

1 Verifying the Basic Trend

Press the [TREND] key to display the TREND, Basic trend screen.
This screen is used to check fluctuation width of maximum, minimum and average values between

recording intervals.
(The maximum, minimum, and average values are calculated every 200 ms.)

1 2 3 4 5

o— MAX: Maximum value
’ AVG: Average value
MIN: Minimum value

The latest measured values are displayed
when the cursor is disabled, while the
measured values at the position of
cursor are displayed during the cursor
measurement.

(The figure on the left illustrates the
screen that is displayed when the cursor
is disabled.)

200.00

Screen
Cg’—@—nl'—)@
a®
Move the cursor Select




Verifying the Basic Trend

1 Enables you to set the display parameters.
Freq Frequency (200 ms)
Freql0Os Frequency (10 sec)
Urms RMS voltage (200 ms)
Upk+ Voltage waveform peak (+)
Upk- Voltage waveform peak (-)
Udc Voltage DC value
Ucf Voltage crest factor
Uthd Voltage total harmonic distortion (calculation method THD-F / THD-R)
Uunb Voltage negative-phase unbalance factor
Uunb0 Voltage zero-phase unbalance factor
Irms RMS current (200 ms)
Ipk+ Current waveform peak (+)
Ipk- Current waveform peak (-)
Idc Current DC value
Icf Current crest factor
Ithd Current total harmonic distortion (calculation method THD-F / THD-R)
lunb Current negative-phase unbalance factor
lunb0 Current zero-phase unbalance factor
P Active power
S Apparent power
Q Reactive power
PF/DPF Power factor/displacement power factor
KF K factor

2 Enables you to set the display channel.

The channel which can be set differs according to the display items and wiring settings.

3 Set the type of graph to be displayed.
The type that can be set differs according to the display items.

MAX The maximum value during the recording interval is displayed.
AVG The average value during the recording interval is displayed.
MIN The minimum value during the recording interval is displayed.
ALL The maximum, average, and minimum values during the recording interval
are displayed.
4 Set the zoom factor for the vertical axis of the graph.

Auto, x1, x2, x5, x10, x25, x50

5 Set the zoom factor for the horizontal axis (time axis) of the graph.

The horizontal axis (time axis) which can be set, differs according to the recording intervals.
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Verifying the Detail Trend

I 8.2 Verifying the Detail Trend

102

Press the [TREND] key to display the TREND, Detail Trend screen.
You can check the fluctuation range of the maximum value and minimum value during the recording

intervals.

(The fluctuation range of the maximum and minimum value is calculated per wave or per half

wave.)

CH1/2/3

5- 47

Ydiv Auto Tdiv Thour/div

4. 5% o

MAX: Maximum value
MIN: Minimum value

Screen

(S—0—8—O

The latest measured values are
displayed when the cursor is disabled,
while the measured values at the position
of cursor are displayed during the cursor
measurement (The figure on the left
illustrates the screen that is displayed
when the cursor is disabled).

Move the cursor Select
1 Enables you to set the display parameters.
Urms1/2 RMS voltage refreshed = Calculation over a 1-cycle time, refreshed each
each half-cycle half-cycle
See “RMS voltage refreshed each half-cycle”
(p- Appx.11).
Irms1/2 RMS current refreshed = Calculation over a 1-cycle time, refreshed each
each half-cycle half-cycle
Inrush Inrush current Calculation over each half-cycle time
See “Inrush current” (p. Appx.14).
Freq_wav Frequency (1 wave) Calculation over each 1-cycle time
See “Frequency (1 wave)” (p. Appx.13).
Pinst Instantaneous flicker Displayed when the flicker type is selected to
Pst,Plt.
See “IEC flicker meter” (p. Appx.19)
2 Enables you to set the display channel.

The channel which can be set differs according to the display items and wiring settings.

3 Set the zoom factor for the vertical axis of the graph.

Auto, x1, x2, x5, x10, x25, x50

Set the zoom factor for the horizontal axis (time axis) of the graph.

The horizontal axis (time axis) which can be set, differs according to the recording intervals.




Verifying the Harmonic Trend

8.3 Verifying the Harmonic Trend

Press the [TREND] key to display the TREND, Harmonic trend screen.

This screen is used to check fluctuation width of maximum, minimum and average values between
recording intervals of selected harmonics order.

(The maximum, minimum, and average values are calculated every 200 ms.)

1 2 3 4

Screen i Cursor Scroll Event search

Allows switching between harmonics and interharmonics.

(2 —0—2—O
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Move the cursor Select
1 Enables you to set the display parameters.
U Voltage
I Current
P Active power*
oP Voltage and current phase difference*

*: Not displayed when interharmonics is selected.

2 Set a display channel.
The channel which can be set differs according to the display items and wiring settings.

3 Set the type of graph to be displayed.

MAX The maximum value during the recording interval is displayed.

AVG The average value during the recording interval is displayed.

MIN The minimum value during the recording interval is displayed.
4 Enables you to set the number of harmonic orders to be displayed.

User-specified Set any orders from 0th (DC component) to 50th order.

OFF Not displayed.
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Verifying the Flicker

I 8.4 Verifying the Flicker

The display depends on the Type of Flicker set on the SET UP, Measurement settings 2 screen

(p. 66).
OFF No flicker measurement (display)
Pst,PIt The IEC61000-4-15:2010 standards are applied.
AV10 A AV10 flicker meter used in Japan is applied.

IEC flicker meter and AV10 flicker meter

Flicker meters are used to measure unstable visual feeling caused by fluctuation of brightness and
wavelength of light source. There are two types of flicker meter: IEC flicker meter (UIE flicker meter)
based on the IEC standards and AV10 flicker meter used in Japan. These meters indicate values
used to objectively determine flicker by observing the voltage fluctuation.

See “Appx. 6 Detailed Explanation of IEC Flicker and AV10 Flicker” (p. Appx.19)

Verifying graphs and lists of IEC flicker (Pst, PIt)

Press the [TREND] key to display the TREND, Flicker:graph screen or TREND, Flicker:list
screen. Graph and value can be switched for display with the [F2] key.

* Graph or value is displayed when the Type of Flicker is set to Pst,PIt on the SET UP, Measurement
Settings 2 screen.

 The graph is updated every 10 min. regardless of how the recording interval is configured.

* Urms1/2 (RMS voltage refreshed each half-cycle), Irms1/2 (RMS current refreshed each half-cycle), Freq_
wav (frequency (1 wave)), and Pinst (instantaneous flicker value) are always being recorded.

* The first and second measured values immediately after flicker type setting may be larger than the actual
values due to the effect of High-pass filter used in the instrument. It is recommended to start recording
approx. 5 min. after the flicker type setting.

TREND,Flicker:graph screen
1 2 3

Ydiv Auto Tdiv  Auto - v
4-12 ‘ 3’4_“%@

Move the cursor Select
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Verifying the Flicker

1 Set a display channel.
The channel which can be set differs according to the wiring settings.

2 Set the zoom factor for the vertical axis of the graph.

Auto, x1, x2, x5, x10, x25, x50

3 Set the zoom factor for the horizontal axis (time axis) of the graph.

Auto, 10min/div, 30min/div, 1hour/div, 2hour/div, 6hour/div, 12hour/div, 1day/div

TREND, Flicker:List screen

HoA Q

Flicker: list

Start:04-12 00:00:00 Time:
No. Date
47 04-12 07:50:00 0.418 0.393
48 04-12 08:00: 0.582 0.415
49 04-12 08:10: 0.522 0.428

50 04-12 08:20: 0.485 0.436

ol 04-12 08:30: 0.417 0.438
92 04-12 085:40: 0.412 0.441
93 04-12 08:50: 0.416 0.443
94 04-12 09:00: 0.565 0.456
95 04-12 09:10: 0.435 0.461
96 04-12 09:20: 0.440 0.466
of 04-12 09:30: 0.434 0.467
o8 04-12 09:40:00  0.431 0.470

99 04-12 09:50200 0.429 0.471 U

Screen Graph Channel

1

1 Set a display channel.
The channel which can be set differs according to the wiring settings.
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» The EN50160 “Voltage characteristics of electricity supplied by public distribution systems” gives a limit as “Plt<1
for 95% of period within a week”.

« Verify the PIt supporting the standard every 2 hours after 2 hours or more has lapsed from the start of
measurement.
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Verifying the Flicker

Verifying AV10 flicker graphs and lists
Press the [TREND] key to display the TREND, Flicker: graph screen or TREND, Flicker: list
screen. Graph and value can be switched for display with the [F2] key.

» Graph or value is displayed when the Type of Flicker is set to AV10 on the SET UP, Measurement Settings
2 screen.

» The graph is updated every 1 min. regardless of how the recording interval is configured.

» Three voltage U1, U2, and U3 channels are measured at the same time for AV10 flicker. (Depending on the
wiring)

» The first and second measured values immediately after flicker type setting may be larger than the actual
values due to the effect of high-pass filter used in the instrument. It is recommended to start recording
approx. 5 min. after the flicker type setting.

Reference voltage for AV10 flicker

» During AV10 flicker measurements, the reference voltage is automatically set with AGC (Automatic
Gain Control).

« When fluctuating voltage is stable, the reference voltage is automatically changed to the stable
voltage. Thus, whereas AV10 flicker meters require taps to be changed, such is not required for
the instrument.

Example: Fluctuating voltage: Stable at 96 V rms — Reference voltage: Automatically changed to
96 V rms.

TREND, Flicker: graph screen
1 2

Start:04-12 13:{ bvs 19:38:34

Ydiv Auto Tdiv ONUSLIRG A ol -
y 1S —0—S=—0

Move the cursor Select

Cursor Scroll

1 Set the zoom factor for the vertical axis of the graph.

Auto, x1, x2, x5, x10, x25, x50

2 Set the zoom factor for the horizontal axis (time axis) of the graph.

Auto, Imin/div, 2min/div, 5min/div, 10min/div, 30min/div, 1hour/div, 2hour/div, 6hour/div,
12hour/div, 1day/div
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Verifying the Flicker

TREND, Flicker:list screen

“Flicker List

Time Max. [V] ;:( [v] Avs. V]

0.
0.
0.
0.
0.
0.
0.
0.
n.

1 Set a display channel.
The channel which can be set differs according to the wiring settings.

2 A V10 flicker statistics for every 1 hour is listed with the date and time.

3 The maximum A V10 flicker during the measurement period is displayed. One A V10 value is
updated for every 1 min.

The AV10 flicker limits used in Japan are 0.32 V for the average value (average hourly value), and 0.45 V for
the maximum value (maximum hourly value, 4th maximum hourly value, or total maximum value).
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Verifying the Electric Energy

I 8.5 Verifying the Electric Energy

Press the [TREND] key to display the TREND, Electric energy screen.
This screen is used to check electric energy trends for each recording interval.

Ydiv Auto Tdiv Thour/div

| | i : o o—— \When the cursor is disabled, the latest
=) measured value is displayed; when the
cursor is being measured, measuring
time and measured value of the cursor
position are displayed.

Screen Cursor Scroll Event search

11—0—=—O

Move the cursor Select
1 Enables you to set the display parameters.
WP Active electric energy (WP+: consumption, WP-: regeneration)
WQ Reactive electric energy (LAG, LEAD)
WS Apparent electric energy
Ecost Energy Cost
2 Set the zoom factor for the vertical axis of the graph.

Auto, x1, x2, x5, x10, x25, x50

3 Set the zoom factor for the horizontal axis (time axis) of the graph.
The horizontal axis (time axis) which can be set, differs according to the recording intervals.
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Verifying the Demand

8.6 Verifying the Demand

Press the [TREND] key to display the TREND, Demand screen.
This screen is used to check demand trends for each recording interval.
And the screen allows up to 108 data points to be checked at a time.

1
oan @
Demand ¢§
e
=
Q@
Date/time and demand value of the cursor c%
location —
)
>
) o a
e——————— \When Dem_P+ is selected, indicates @
B date/time and value of the maximum Ll
Dem_P+ from when the recording 5
starts. §
=
2
2
=
<
Screen ursor Scroll o
(2]}
c
@
- <
\_. S
( (-] ’%.’-q@ o
«® §
Move the cursor Select -
Y
m
Z
O
1 Enables you to set the display parameters. g
@
Dem_P+ Active power demand value (Consumption) o
Dem_P- Active power demand value (Regeneration)
Dem_Q LAG Reactive power demand value (Lag)

Dem_Q_LEAD Reactive power demand value (Lead)

Dem_S Apparent power demand value

Dem_PF Power factor demand value
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Checking Events (EVENT
Screen)

On the EVENT screen, you can check the list of events occurred and event statistics process. The
EVENT MONITOR screen can be used to check the status at the time of event occurrence.

For more information on events, see “Appx. 3 Explanation of Power Quality Parameters and
Events” (p. Appx.4).

Each time an event occurs, the event is added to the Event
list screen.

“
DAY
N

N4

Event occurrence

/

« When making measurements using events, ensure that event settings has been enabled by using the Event
Setting screen in SET UP mode.

» Up to 9999 events can be displayed. Depending on the repeated recording setting, events for up to 9999 x
days (up to one year) can be recorded.
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112

Save items (event waveform, event trend data) change depending on the event items.

Event waveform »  Approx. 200 ms waveform data
(Data sampled at 200 kS/s reduced to 12.5 kS/s)
Transient waveform P Approx. 3 ms waveform data
(Data sampled at 200 kS/s)
Event trend data » RMS (one or half wave) data, 0.5 s before an event and 29.5 s after an event
Saved data
Screen
Event parameter . IN/OUT Measurement ltems | Event
display Event trend data
waveform
Transient Tran IN/OUT All instantaneous % —
voltage values
* Frequenc
Swell swell | INOUT || Volgge y v v
. . * RMS voltage refreshed
e Current
Dip Dip INJOUT « Power each half-cycle (One
RVC RVC IN/OUT/ R Power factor wave calculation per half
PISCARD  Unbalance factor g?ﬂvse)current refreshed
- « Harmonic voltage *
Interruption Intrpt IN/OUT v .
p p « Harmonic current each hallf c?/cl_e (One .
« Harmonic power wave calculation per hal
* Voltage total wave)
Frequency (200 Freq IN/OUT harmonic distortion v —
ms) * Current total
harmonic distortion
Frequency (1 Freq_ IN/OUT 4 —
wave) wav
Voltage total Uthd IN/OUT v —
harmonic
distortion
Inrush current Inrush IN/OUT v v
* RMS voltage refreshed
each half-cycle (One
wave calculation per half
wave)
* RMS inrush current (Half
wave calculation)
Current total Ithd IN/OUT All instantaneous 4 —
harmonic values
distortion « Frequency
i .  Voltage
Timer event Timer — « Current 4 —
External event Ext — * Power v —
» Power factor
Manual event Manu — « Unbalance factor 4 —
Pre-event Before — * Harmonic voltage v —
recording e Harmonic current
e Harmonic power
Post-event After — « Voltage total v —
recording harmonic distortion
. « Current total
Recording start Start — harmonic distortion —
Recording stop Stop — —

v: Saved, -: Not saved
*1: Transient waveforms are also saved.
*2: Saved only for event IN. If a number of event IN occur continuously, no event trend data may be present.
*3: If swell event or dip event occurs after RVC event IN or before RVC event OUT, the RVC event is
discarded and becomes swell event or dip event.
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Checking Event List

I 9.1 Checking Event List

Press the [EVENT] key to display EVENT, Event list screen.
Events can be checked on the list. The events are sorted in the order of occurrence.

Date of event
Time of event

e—— Number of events

Event  Tran
CH 2 IN Gl
0003 03-16 19:15:20.372 Dip Date 2017-03-16

0004 03-16 19:15:20.532 Tran Time 19:16:23.163

Limits  0.1610kV
0006 03-16 19:16:23.333 Tran Level 0.1863kV

0008 03-16 19:17:12.734 Tran Duration  bus

IN No. ----
(<4 Worst >

Page up Page down Latest event

1 Event No.
* Number of listed events is all events from No. 1 through No. 9999.
« The first event to occur (the starting recording event) is assigned No. 1, and subsequent events
are assigned numbers in order as they occur.

2 Event item
See “Appx. 2 Event Item” (p. Appx.3).
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3 IN Event occurrence
ouT Event end
4 Event list details (Details of the selected event numbers are displayed)
Event Event item
Event CH CH Event channel (CH1/CH2/CH3/CH4)
IN Event occurrence
ouT Event end

DISCARD Displayed when the RVC event was discarded upon occurrence of
swell event or dip event after RVC event IN.

upP For frequency events, the list indicates up (when the reading is greater
than the threshold value).

DOWN For frequency events, the list indicates down (when the reading is less
than the threshold value).

Date Date of event
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Checking Event List

4 Time Time of event

Threshold  Threshold value with event (measured value)

Measured Measured value when an event was detected
value If a transient voltage event occurred, the transient width is also displayed.

Duration Indicates the period after which the reading returned after the threshold value was
exceeded, or the period from IN to OUT.

IN No. Event No. of IN for Event OUT
Worst* Level Worst measured value during event period
Date Indicates the date on which the worst value was detected.
Time Indicates the time at which the worst value was detected.
CH Channel on which the worst value was detected (CH1/CH2/CH3/CH4)
Times Number of transient voltage detected from the transient voltage event

IN to the transient voltage event OUT (up to 999999 Times)

*. Indicates the worst measured value during event period. For example in the case of voltage drop due to
DIP, the lowest voltage is the worst value.

» An SD card is required to be inserted to display the Event list details.

» Event data with characters colored in green include event trend data. (p. 117)

» When events with multiple differing parameters occur during the same approximately 200 ms period, they are
displayed together as a single event. A list of the multiple parameters is displayed in the “Event list details” at
the right.

* When two event IN items occur simultaneously, they will be displayed according to the priority. Two event
OUT items occurring simultaneously are treated in the same manner.

Checking event details

1 Select an event No. 2 When more than one event has occurred
simultaneously, change the event item

S0 (HA:
Even t
No. Date Time Event  CH IN/OUT
0001 03-16 19:15:00. 152 Start
2 IN

0003 03-16 19:15:20.372 Dip 2017-03-16
i 19:16:23.163
0.1610kV
0.1863kY

No. Date Time Event
0001 03-16 19:15:00. 152 Start

0003 03-16 19:15:20.372 Dip ot 2017-03-16 :
0004 03-16 19:15:20.532 Tran ot i 19:16:23.163 |8

imits | 0.1610kY
0006 03-16 19:16:23.333 Tran ot 0. 1863k

0008 03-16 19:17:12. 734 Tran our jBuration  bus

1ot Duration Sus

Page up Page down Latest event
[F2] (Page up) key, [F3] (Page down) key:
Cursor position can be changed for each page.
[F5] (Latest Event) key:
You can move the cursor to the latest event. Switch event item

Page up Page down

An SD card is required to be inserted to refresh the displayed details
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Checking Event Status

9.2 Checking Event Status

Use the following procedure to display the EVENT MONITOR screen. Waveforms and measured
values of the event can be checked.

1 Press the [EVENT] key to display EVENT, Event list screen.

2 Select an event No. to be analyzed. 3 Use the [MONITOR] key to switch the

HLZ3: 3P oA CH 5649 U He 5 screen.

EVENT 1/2 Event Llist T

No. Date Time Event  CH IN/OUT

000103-16 19:15:00.152 Start o EVENT MONITOR, Event trend data Screen
0003 03-16 19:15:20.372 Dip 2017-03-16

i 19:16:23.163
0.1610kY
0.1863kY

@ BBA R

Cl 10 5
EVENT MONITOR 9/10 Event trend data
Nn[]55 04-11 09:00:04.061 RVC IN 23 IN

2/3 Tdiv

1o Duration  Sus

Latest event
The display will switch to the EVENT MONITOR
screen to show waveforms and a graph when
the event occurred.

The screen displayed initially depends on the p. 83 p. 83

eventitems. Event number, time and date, and type

To exit the EVENT MONITOR screen:
Press the [F5] (End) key.

The value less than 1 ms of the time shown in the event list is discarded. The value less than 1 ms
used for cursor time (waveforms) is rounded off, possibly leading to the difference of 1 ms between
the event list time and cursor time.
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Checking Event Status

Switching event monitor screen

When event monitor is displayed, [EVENT] and [MONITOR] keys are lit.
Display/switch screen: [MONITOR] key

Event trend data screen (p. 117) Transient waveform screen (p. 118)
i y Transient waveforms are displayed.
T 0 TR AL L (Displayed only when a transient voltage event has
ch1/2/3 Tdiv OO occurred.)

) 4

Waveform screen (p. 82)*

Voltage and current waveforms of CH1 through CH4 are
displayed.

Electric power screen (p. 84)*

RMS voltage, RMS current, frequency, power, power
factor, active energy (consumption) and elapsed time
are displayed.

Screen Cursor

Event trend data is shown in a time series

graph.

(Displayed only for swell, dip, interruption,

RVC, or inrush current event IN.) W
Electric energy screen (p. 85)*

Electric energy, energy cost, start time, stop time,
elapsed time, power and power factor are displayed.

N v
Voltage screen (p. 86)*
Measured values related to voltage are displayed.

) 4

Current screen (p. 87)*
Measured values related to current are displayed.

) 4

Vector screen (p. 88)*

Phase relationship between voltage and current is
displayed in a vector diagram.

) 4

Zoom screen (p. 92)* Harmonics screen (p. 89)*

Enlarged view of 6 user-selected items are 6 Harmonic voltage, harmonic current, and harmonic
available. power from 0 to 50th order are displayed.

*: Data for every 200 ms on an event is displayed.
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Checking Event Status

Checking trend data on event

Event trend data of swell, dip, interruption, RVC, and inrush current event for 30 s (0.5 s before
event IN, 29.5 s after Event IN) is displayed in a time series graph.

How to display the EVENT MONITOR screen: p. 115
1 2

bR g i
0 Event trend data

e— Voltage trend data on a swell, dip,
interruption, or RVC event (Urms1/2)

e—-+ Current trend data on a swell, dip,
interruption, or RVC event (Irms1/2)

or

e Current trend data on an inrush
current event (Inrush)

S——2—0

Move the cursor Select

1 Enables you to set the display channel.

CH1/2/3 (depending on the wiring settings), CH4 (when the wiring settings are enabled)

2 Set a horizontal axis zoom factor for the graph.

(@)
>
(9%
(]
=
=)
(o]
M
<
[}
>
—
(7]
—~
m
<
m
zZ
_|
w
Q
(9%
D
=)
=

Auto, 0.10sec/div, 0.25sec/div, 0.50sec/div, 1.00sec/div, 2.50sec/div, 5.00sec/div

 Event trend data is displayed only for swell, dip, interruption, RVC, or inrush current event IN.
« Even if another event occurred during event trend data recording (30 s), the event trend data for the event
will not be saved.
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Checking Event Status

Checking transient waveforms during an event

Waveform (for 3 ms) at the time of a transient voltage (Tran) event occurrence is displayed.

How to display the EVENT MONITOR screen: p. 115

U:2

Transient waveform
1IN

Value measured from the waveform
—————— obtained by eliminating the fundamental

component 50 Hz/60 Hz from having a
rrrrrrrrrr % | sampled waveform pass through a high-
pass filter (fc = 5 kHz)

Voltage waveform (the waveform
consisting the fundamental component
50 Hz/60 Hz from a waveform sampled
at 200 kHz)

Current waveform

Screen T T End
p. 83 p. 83
L . 4
82 1 —0—=—>O
Move the cursor Select
1 Set the zoom factor for the vertical axis of the waveform (U: voltage, I: current).

x1/4, x1/2, x1, x2, x5, x10, x20, x50

2 Set the zoom factor for the horizontal axis (time axis) of the waveform.

0.10ms/div, 0.25ms/div, 0.50ms/div

« Transient waveforms are only displayed for transient voltage events.
* The transient waveform displays data sampled at 200 kS/s. Since event waveforms display data reduced to
12.5 kS/s, the effect from a transient waveform may not be reflected to the event waveforms.
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Checking Event Statistics Data

I 9.3 Checking Event Statistics Data

Press the [EVENT] key to display the EVENT, Event statistics screen.
This screen is used to check the number of occurrences per event item.

<< Start
2017-04-12 14:20:00

Move the cursor Intrpt
RVC
Freq
Freq_wav
Uthd
Inrush

2017-04-13
07:57:49.718
1.7 v

I ] O - o

[thd
92017-04-12
CH4 ' 14:24:35.851

Inrush 20.10 V
[thd

Ext

1 Event item
See “Appx. 2 Event Item” (p. Appx.3)

2 Number of events occurred per event item

3 Total number of events occurred from the start of repeat recording
(Only when Recording start setting is configured to Repeat (p. 70).)

4 Worst value for the event parameter at the cursor position

5 Worst value of the day from the start of repeated recording to present for the event parameter at the
cursor position
(Only when Recording start is configured to Repeat (p. 70).)

CH4 transients are included in the statistics for CH123.
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Checking the Event IN/OUT Status of the Worst Value

9.4 Checking the Event IN/OUT Status of the Worst
Value

Use the following procedure to check the event IN or event OUT status of the worst value for the
event item selected on the Event, Event statistics screen.

1 Press the [EVENT] key to display the EVENT, Event statistics screen.

Select an event parameter and press the
[F3] (*IN) key or [F4] (xOUT) key.

CH1Z3: 3P 1 I CH bohg U iBHz 5D | 57
EVENT 2/2 Event statistics EVENT

04-13 Total <« Start >>
2017-04-12 14:20:00

EVENT, Event list screen

CH1Z3: 3P4l BhAQ CHe 5@
EVENT 1/2 Event list
No. Date Time Event  CH [N/OUT 4 174
0001 03-16 19:15:00.152 Start Tran

2 IN
0003 03-16 19:15:20.372 Dip out 2017-03-16
0004 03-16 19:15:20.532 Tran uT i 19:16:23.163

inits | 0.1610kV
0006 03-16 19:16:23.333 Tran Wl flovel | 0o 1863V

0008 03-16 19:17:12.734 Tran gur fDuration  Sus

*x L Worst >>
Date 2017-04-13
Time 07:57:49.718
Level 1m.7my

Duration 000:00:00.030

(N N Y )

<< Total worst >>
Date 2017-04-12
Time 14:24:35.851
Level 20,10 ¥
Duration 000:00:00.054

Page up Page down Latest event

The screen switches to the EVENT, Event list
screen (See. p. 115).

« During repeated recording, the status of event IN/OUT for that day’s worst value can be checked. The status
of event IN/OUT for that day’s worst value from the start of repeated recording cannot be checked.

 The instrument will not switch to the Event List screen if there is no corresponding event data on the SD
memory card, as described below:
» The instrument was unable to save data because the SD memory card was full.
e The SD memory card was changed.
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10 File Saving and Operations
(FILE Screen)

The instrument can save the following data on an SD memory card or in its internal memory.

File contents Extension Format sD ?;rgory r'}:'g:gil/

Screen copy data BMP Binary v —
Setting data SET Binary v

Trend record data TV Binary v v
Flicker record data FLC Binary v —
Event list EVL Binary v -
Event data EVT Binary v -
Event trend data WDU Binary v -
Event statistics data* CNT Binary v -

v: Saved, —: Not saved
*. Saved when recording stops.
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Viewing and Using FILE Mode Screen

I 10.1 Viewing and Using FILE Mode Screen

Press the [FILE] key to display the FILE screen.

FILE, SD card screen
Folder hierarchy Occupied memory size SD memory card size

il 2017-04-1| 14:539:18
H1Z3 34 3P4 7 LA 9 CHA: 16 biHz
SD card BV

Used AMB /

File name Size Date
00l HARDCOPY 2017-03-16 15:55:03
0002  SETTING 2017-03-16 15:55:03
0003 17040600 2017-04-06 12:51:00
0004 17041100 2017-04-11 12:00:00
0005 HIOKIO3 2017-04-11 14:59:00

5

| Save | USB Connect

FILE, Internal memory screen
Occupied memory size Internal memory size

CH1Z3: 3PN pEY CHA TR |
FILE 2/2 Internal memory v

/ Used
No. File name Size Date

0001  SETTING 2016-07-12 10:00:12
0002 16071200 :01:0
0003  HIOKIOOD

Total 3

L1 Save | _Copy | Delete | Format |
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Viewing and Using FILE Mode Screen

Description

Navigates within the folder hierarchy.

Selects folders and files.

Navigates to lower hierarchy when a folder is selected.

000 ¢
@ 5

—
=
o
QD
(=X

-

Loads setting data (p. 129).
Loads measured data (p. 130).

(Remove SD)

Enables the state which allows the removal of the SD memory card during recording
(p. 133).

(Save

~

Saves setting data (p. 128).

(USB Connect)

FILE, SD card screen
The USB cable is used to connect the instrument with a computer (mass storage
connection) and copy data from an SD memory card to the computer (p. 137).

\_,a

(Copy

FILE, Internal memory screen
Copies data selected from the internal memory to the SD memory card (p. 131).

)

(

elete)

Deletes selected folders/files (p. 131).

(Format)

Formats the SD memory card or the internal memory (p. 132).
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Folder and File Structure

SD memory card

The PQ3100 base folder is required for the instrument to save data on the SD memory card. If the
PQ3100 base folder does not exist on the SD memory card, it will be created automatically when a
file is created.

SD memory card

root
AN PQ3100 Screen copy
base folder folder
/— /—
SD PQ3100 HARDCOPY
Settings folder
| SETTING

124
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manually

Folder for saving screen copies

Folder and File Structure

File name: Time saved

\ Folder name: Date saved hhmmss.BMP
hhmmss.BMP
PQ3100 HARDCOPY YYMMDD
/—
YYMMDD
Upto 32 GB
— File name: Snnnn.SET
Folder for saving setting data files 1 SETTING e “nnnn” shows sequential number
manually L >= = S0002.SET | (0001 to 9999)
ﬁolders for measured data \ Sv\g)ggolf\ll\'/i\g
Automatic folder/ File name P — — ] :
( ) EV000201.EVT
- —IRAEE Sl WD0002.WDU
YYMMDD: Recording start date e :
80: Sequential number of the Folder for saving
/—
ay (00 to 99) events
< YYMMDDO1

For repeat recording, folders are

Qeated for each day.

N

J

* EVT: Event data (all event data is saved)
First 4 digits of the number: Start event list number (0001 to 9999)
Last 2 digits of the number: Number of saved events (01 to 99)

* WDU: Event trend data

MMDDhhmm.BMP
MMDDhhmm.BMP

_l AUTOCOPY
|

Automatic screen

File name: Date/Time of output

copy folder Saved per recording interval (5
min or more)
_J COUNT YYMMDD.CNT
%

[ Statistics data folder ]

File name: Statistical date

* SET: Setting data for

YYMMDDOO0.SET recording
YYMMDDO0.EVL :-FT\\//'-iTEvegt list d;it;‘ t
TV: Trend record data
— IT000.ITV
* ,FLC: Flicker record data
NOteT
FLOO0O.FLC
ﬂolders for measured data /—\ ] -
(Random folder/ File name) —{ HIOKI00 EVENT fso?(:?: as the automatic
00: Sequential number (00 to 99)
r Same as the automatic
AUTOCOPY
For repeat recording, data — Rl | ] folder
recorded for up to 100 days can
be stored because folders are
created at daily intervals. j - COUNT HIOKIO0.CNT
HIOKIO0.SET
HIOKI00.EVL
t If the file size exceeds 100 MB (20 MB, when automatic || ITOOO.ITV
FTP data transmission is enabled) or the SD memory
card is inserted or ejected, the file is divided. FLOOO.FLC
(Up to 1000 files)

HIOKI PQ3100A961-03
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Folder and File Structure

Internal memory

126

If no SD memory card is inserted or if there is no free space in the SD memory card, data will be
stored in the instrument’s internal memory. Only the setting data and the trend record data are

stored in the internal memory.

Event data and screen hard copies can be stored in only an SD memory card. After the recording is
terminated, if an SD memory card is inserted before the instrument is turned on or a new recording
starts, the data stored in the internal memory will be moved to the SD memory card.

Folder for saving setting data
files manually

Internal \.
memory SETTING gl
I0002.SET
4 MB
Up to 64 files

éolders for measured data*
(Automatic folder/ File name)

YYMMDD: Recording start date
00: Sequential number in the
day (00 to 63)

For repeat recording, folders are
&reated for each day.

YYMMDDO1

113

é)lders for measured data*
(Random folder/ File name)

00: Sequential number (00 to
63)

For repeat recording, folders are
@aated for each day.

~

HIOKI00

1

HIOKI01

YYMMDDOO || |

YYMMDDOO.SET
ITOO0O.ITV

HIOKIOO0.SET
ITO00.ITV

/

*: When 64 files are created, no further recording is available.

HIOKI PQ3100A961-03

File name: Innnn.SET
“nnnn” shows sequential number
(0001 to 9999)

* SET: Setting data for
recording
*ITV: Trend record data



Screen Hard Copy

I 10.3 Screen Hard Copy

The screen currently being displayed can be saved in BMP format on the SD memory card.

1 Verify that an SD memory card has been 2 Display the screen you wish to save.
inserted into the instrument ( appears

on the screen).

3 Press the [COPY] key. Screen copy data is saved in the /PQ3100/
HARDCOPY folder of the SD memory card.

If no SD memory card has been inserted, screen copy data cannot be saved.

Checking images

Screen copy data will be saved to the SD memory card.

1 Verify that an SD memory card has been 2 Press the [FILE] key to display the FILE,
inserted into the instrument ( appears SD card screen.

on the screen).

3 Move to one of the following. Select screen copy data (.BMP).
B

7017-04-11 15:00:
He. 3

bBAY U iH CHIZ3:  3P4W 1008\ CH ]

1/2 SD card EVENT 2
/PO3100/HARDCOPY /170411 Used 17.8MB / 1.9GB

[]
SD card

B,
Used 17.4MB / 1.9GB

2017-03-16 15:55:03 [onot 144642 -RMP S8kR - 2017-04-11 14:49:21

| [ vaanr T ]
2017-04-06 12:51:00 R 145923 .BMP 34kB  2017-04-11 14:59:23
2017-04-11 12:00:00

2017-04-11 14:59:00

Navigate within

Select hierarchy

L] sae LUSE Conect USB Comnect

« HARDCOPY folder
* AUTOCOPY folder under the
measurement data folder

(uaai2s 3714) suonesadQ pue Buines aji4

CH1Z3: 3PS 1 B4 J: 200 SD I
TREND etail trend EVENT
No.0097 04-11 13:29:06.188 RVC Fix 23 OUT

Urms1/2 = CH1/2/3 Ydiv Auto Tdiv Thour/div

10

= =4 Bl

Screen Cursor |1 144642 .BWP | @— |mage file name

The image is displayed.
Pressing the [ESC] key will close the image.
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Saving Setting Files

I 10.4 Saving Setting Files

1

128

Present setting state can be saved.

Either SD memory card or internal memory can be used to save the setting files.

Verify that an SD memory card has been
inserted before saving data to it.

( appears on the screen)

Save the setting file.

z
17443 / 1.9GB
No. [File name Date
0001 HARDCOPY
0002 SETTING
0003 17040600
0004 17041100
0005 HIOKIO3

2017-03-16 15:
2017-04-06 12:
2017-04-11 12:00:00
2017-04-11 14:59:00

&
[ WL _Save _RMNUSB Connect] Delete [ Format |
Sample screen: FILE, SD card screen

2

Press the [FILE] key to display the FILE,
SD card screen or FILE, Internal memory
screen.

The setting file will be saved.

Save to folder

On the FILE, SD card screen:
/PQ3100/SETTING

On the FILE, Internal memory screen:
ISETTING



10.5 Loading Setting Files

1

Loading Setting Files

Loading a setting file allows you to restore the instrument to the state when the settings were

saved.
Settings related to LAN cannot be loaded.

Verify that an SD memory card has been
inserted before loading data from it.

( appears on the screen)

Navigate to a folder.
£

761
W GA G CHA: 1000V Sa0AQ - 23GW 1Bk S0
1/2 SD card EVENT

Used 4.6MB / 1.9GB
2016-08-30 17:56:02 |

2016-09-02 10:52:00

[0001  SETTING
HIOKI00%Y

Navigate within
hierarchy

Select

|
SD memory card:
/PQ3100/SETTING

Internal memory:
/SETTING

The measured data save folder also has the
setting file used during the measurement.

2

A

Press the [FILE] key to display the FILE,
SD card screen or FILE, Internal memory
screen.

Select a settings file (.SET) to load.
-~ >

2916-00-77 10:53:5
5 it

obhz

NT

4.6M8  / 1.9GB

1kB 2016-09-02 10:51:29 |

[ o001 sooo1  sET

Total 1 Files

USB Connect

The setting file will be loaded to the instrument.
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Loading Measured Data

I 10.6 Loading Measured Data

130

The measured data in the SD memory card and internal memory can be loaded to the instrument to

check the measured values.

Verify that an SD memory card has been
inserted before loading data from it.

( appears on the screen)

Select a folder to load.
23: BT B9 CHY
FILE 1/2
/PA3100
N File name

0.
0001  HARDCOPY
0002  SETTING

[ 10004 HIok100
e,

2016-07-12 10:37:14
7 “5Hz 5D
0 ca BVENT - 7
19.9M3 / 1.9GB
I]

ate
2016-07-09 16:40:15 §
2016-07-09 16:40:15

2016-07-12 10:15:00 1M |

> 00 >

Navigate within
hierarchy
(as necessary)

Select Load

®
[__1oad |
Folder for the measured data
SD memory card:
/PQ3100/YYMMDDXX or
/PQ3100/HIOKI (desired folder name)XX

Internal memory:
IYYMMDDXX or
/HIOKI (desired folder name)XX

Screen sample:
/PQ3100/HIOKI0O0 folder on the FILE, SD card
screen

2

Press the [FILE] key to display the FILE,
SD card screen or FILE, Internal memory
screen.

When a folder to load is selected, the F1 (Load)
key is displayed.

Press the F1 (Load) key to load the measured
data to the instrument.

After the loading is complete, the EVENT, Event
list screen is displayed.

The data that has been loaded will be retained
until a new recording is started or the power is
turned off.
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Copy from the Internal Memory to SD Memory Card

10.7 Copy from the Internal Memory to SD Memory
Card

This section describes how to copy folders and files of the internal memory to the SD memory card.

1 Verify that an SD memory card has been 2 Press the [FILE] key to display the FILE,
inserted into the instrument ( appears Internal memory screen.

on the screen).

The folders or the files will be copied to the SD
memory card.

Navigate within

Select hierarchy Copy
(as necessary)

@
| Save M} Coov QI Delete [ Format |

|10.8 Deleting Folders and Files

This section describes how to delete folders and files stored on the SD memory card or in the
instrument’s internal memory.

1 Verify that an SD memory card has been 2 Press the [FILE] key to display the FILE,
inserted before deleting folders or files SD card screen or FILE, Internal memory
from it. screen.

( appears on the screen)

3 Select the folder or file to delete. The folders or the files will be deleted.
B 2016-07-17 10:33:17
CH1Z23: 3P4 loéav 5p@d @ CHA: 1006V S06A 9 U:ZSEW f:5hHz sh days

5D | 35days
FILE 1/2 SD card EVENT 2z
/PU3100 Used 80.0MB / 1.9GB
No. File name Size
0001  HARDCOPY

|[][][]3 16070900 2016-07-09 16:43:00 |
®

S EE>Q

Select Delete

Date
2016-07-09 16:40:15 §

(usalas 3714) suonesado pue Buines aji4
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20~
USB Connec il _Delote |
Sample screen: FILE, SD card screen

131



Formatting SD Memory Card (Deleting All Files)

I 10.9 Formatting SD Memory Card (Deleting All Files)

An SD memory card and the internal memory can be formatted.

1 Verify that an SD memory card has been 2 Press the [FILE] key to display the FILE,
inserted before formatting it. SD card screen or FILE, Internal memory
(Theicon appears on the screen) screen.

3 Start formatting the SD memory card.
B 2017-04-11 14:59:18
CHiZ3: SP4 5069 U E

172 5
17.44B / 1.9GB
. File name i Date
001 HARDCOPY 2017-03-16 15:55:03 R
0002  SETTING 2017-03-16 15:55:03

0003 17040600 2017-04-06 12:51:00
0004 17041100 2017-04-11 12:00:00

0005 HICKIO3 2017-04-11 14:59:00

= >0

Format

The SD memory card / the internal memory is
formatted and the PQ3100 master folder is in it
(p. 124).

®
[ T Save J USB Connect |__rForpat |
Sample screen: FILE, SD card screen

* Be sure to use the instrument to format SD memory cards. The instrument can only save data to SD memory

cards that have been initialized with the dedicated SD format (The format of Hioki’s optional SD memory
cards is dedicated SD format).

 Using a computer to format the card may reduce the card’s performance.
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Removing SD Memory Card during Recording

I10.10 Removing SD Memory Card during Recording

Removing an SD memory card while recording data to the card may damage the data. To remove
the SD memory card safely during recording, saving data to the SD memory card can be stopped.

Only when the recording interval is set to 2 s or more, the SD memory card can be removed.

1 Press the [FILE] key to display the FILE, SD card screen.

5D
EVENT
80.4M3 / 1.9GB

15 i

Files

No File name

. i ze Date
001 PO3100 2016-07-09 16:40:
1

Remove SD

o

The SD memory card can be removed.

Total

Procedure after removal

1. After all data in the SD memory card is copied to a computer or a similar device, insert the SD memory
card into the instrument.
If the SD memory card is returned to its original state by deleting the stored data or another SD
memory card is inserted, a measurement data folder is newly created. A measurement data folder that
differs from the previously created folder will cause the application software PQ One, which is supplied
with the instrument, not to recognize both of the measurement data to be the same.
To analyze the data stored in the SD memory card that was previously ejected and the one stored in
the card that is subsequently inserted, considering both of the data as equal, insert the SD memory
card with the original data left in it.

2. Check that the SD memory card is recognized.
(The icon appears on the screen)

Trend record data will be divided and a new file will be created.

(usalas 3714) suonesado pue Buines aji4

Saving operation when an SD memory card is removed during a recording

Only trend record data (p. 121) will be backed up in the internal memory with the recording interval time that
has been set. When an SD memory card is inserted into the instrument while recording is stopped, backup
data will be automatically moved to the SD memory card (the data will be divided and saved as a new file).

10

* Files that are backed up to the internal memory are not transferred by the FTP client function.
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Removing SD Memory Card during Recording
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Analysis (with Computer)

This section describes how to load data recorded with the instrument onto a computer and analyze
the data using the supplied application software, PQ One.
Refer to Application Software Instruction Manual (CD).

1

>

Included application software g

<

(%))

—

=

=== Recording data =

fig ’ Q

s ) 3

- ﬁ 559558525580 c

e Eme = - 8

Supported software
File contents Extension | Format Application Other than application
software software
Screen copy data BMP Binary — Graphics software

Setting data SET Binary v
Trend record data TV Binary v
Flicker record data FLC Binary v
Event list EVL Binary v
Event data EVT Binary v
Event trend data wDU Binary v

v: Supported, —: Not supported

The data measured by the instrument is written in binary format and cannot be directly read using spreadsheet
software such as Microsoft Excel®. When the measured data is read using the appropriate application software
and output in CSV format, the data can be read using spreadsheet software.

I 11.1 Copying Files

The following methods are available to copy data saved to a computer.

SD Internal
Method memory Reference
memory
card
Use an SD memory card reader v — p. 136
The SD memory card is recognized as a removable disk by v . 137
connecting the instrument to a computer with a USB cable P
Copy the data from the internal memory to the SD memory . v 131
card and copy the data from the SD memory card P

v': Supported, —: Not supported
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Copying Files

Use of SD Memory Cards

Be sure to read “Using SD Memory Cards” (p. 10) before use.

Screen sample: Windows 10

1 Verify that recording has stopped. 2 Eject the SD memory card from the
instrument.

— e

3 Insert the SD memory card into the SD 4 Click the Start button, and then, click
memory card slot on the computer. File Explorer to start Explorer.

H | | 2
(H

000000000000000
DDO:E)DCDDDEDCDD
DOCJDDDDDDDDDDD

5 Click This PC, and then, double-click 6 Copy the necessary folders to the any
PQ3100SD. folder on the computer.

[]1

If the SD memory card was not formatted with
the instrument, then Removable Disk will be
displayed.
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Copying Files

Use of USB Cable

Be sure to read “Using USB Connector (USB Cable)” (p. 12) before use.
The USB cable included is used to connect the instrument with a computer and copy data from the
SD memory card to the computer.

1

1 Turn on the computer. 2 Turn on the instrument. (p. 44)

3 Connect the instrument and computer 4 Press the [FILE] key to display the FILE,
with the USB cable.

SD card screen.

(4endwiod yum) sisAreuy

5 Change the mode to USB Connect (mass Copy the necessary folders to the any
storage connection). folder on the computer.
ELY i 201 2

1/2

No. File name
001 PO3100

USB Connect
. Total 1

L1 Save QI USB Connect

After the mode is changed to USB Connect, the
following message appears on the instrument
screen.

USB connected
To cancel
Cancel: ESC key

» Data on the instrument’'s SD memory card cannot be accessed (to delete files, change filenames, etc.) from the
computer.
» The USB connection is not possible if the SD memory card is not inserted.

The effects of electromagnetic interference such as noise from an external source may cause communications
errors when using a USB connection. If you encounter such errors, wind the USB cable around a commercially
available ferrite clamp as shown in the figure below before connecting the instrument with the computer.

The effectiveness of the clamp can be increased as follows:
« Attach the clamp as close as possible to the connector of the computer.
» Make more than one turn cable around the clamp (5 turns are more effective).

@
Y e—

Ferrite clamp (commercially available)
The ferrite clamp (segmented core) shown in the figure is the product of NEC Tokin. (Model: ESD-SR-250)
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Copying Files

Disconnecting the USB cable from the computer
To disconnect a USB cable connected to the instrument from a computer which is ON:

1 Press the [ESC] key to terminate the 2 Disconnect the USB cable from the

USB connection. computer.
Alternately, eject the disk by using the [Safely

Remove Hardware and Eject Media] icon on

the computer.
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Use of Application Software PQ One (Included)

I 11.2 Use of Application Software PQ One (Included)

What can be done with the application software

The application software PQ One (included) is used for analyzing the data from the instrument
(binary-format) on a computer.

Displays and analyzes measurement data

Event statistics function allows analyzing measured data in detail.
Checking event status daily or hourly allows detecting events with higher frequency at specific a time or on
a specific day of the week.

Easily creates the required graphs

Adjusting the display period of the trend graph when the output is good, and integrating the trend data for 3
phases to a single graph is possible.

(4endwiod yum) sisAreuy

Generates measurement data reports

Contents displayed on the screen can be output without any modifications. No complicated report settings
are required, and the required reports can be created.

Displays measurement data in EN50160 mode (available after the firmware update)

Converts measurement data to CSV format (available after the firmware version 2.00.0)

Any range of measurement data can be converted to CSV format.
The converted files can be used in spreadsheet programs.

Judges anomalies based on the ITIC (CBEMA) curve* (available after the firmware update)

*: The ITIC Curve is commonly used in America, and is a standard for evaluating voltage anomalies by
specifying a range of acceptable tolerance. A “User-Defined Curve” can be optionally defined for voltage
anomaly evaluation.

Displays lists of file information including settings and the number of events
Dragging a folder containing measurement data displays lists of all data and event occurrences included in

the folder.

Refer to the Application Software Instruction Manual (CD) for details.
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Use of Application Software PQ One (Included)

Installation

Contents of included CD

Language ‘ File description

English PQONE_Manual_Eng.pdf Instruction Manual (English)

Setup.exe

PQ One Installer (English)
Setup_Eng.msi

Japanese PQONE_Manual_Jpn.pdf Instruction Manual (Japanese)

Setup.exe

PQ One Installer (Japanese)

Setup_Jpn.msi

The latest version can be downloaded from our website.

How to use Instruction Manual

The Instruction Manual is provided in PDF format.

The Adobe Reader must be installed on your computer to view the Instruction Manual. (Adobe
Reader can be downloaded from the Adobe website.)

To request a paper copy of the user manual, contact an authorized Hioki distributor or reseller. You
can purchase the manuals.

Operating environment

Operating System (OS) Windows 7, Windows 8.1, Windows 10
Display Resolution 1280 x 768 dots or more
CD-ROM drive Used for installation
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Installation procedure
Screen sample: Windows 10

Start the computer.
Administrator authority may be required for the
installation.

Use of Application Software PQ One (Included)

Set the included CD to the CD-ROM
drive.

3 Click the Start button, and then, click
File Explorer to start Explorer

| | 2

[]1

Click This PC, and then, double-click
DVD RW Drive.

5 Double-click the English folder.

€ | [ 1) = | DVD RW Drive (G3) P... | Drive Tosls o x
Home Share  View Manage v @
« « €% This.. > DVDR.. » v|®| | Search DVD RW Drive (6:) PQ.... 0

> @ Music A Neme * Date moc
Pict .
> P Pictures 4 Files Currently on the Disc (3)
> [ Videos
N Chinese 8/2/2016
> @&p Local Disk (C) English 8/2/206
| > ) DVDRW Drive () PQ ONE Japanese 8/2/2016
> Gy Network
v < >
3items ™

HIOKI PQ3100A961-03

6

Double-click setup.exe (SET UP file).

(The extension may not be displayed.)
After the installer starts, follow the instruction to
proceed with the installation.
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Use of Application Software PQ One (Included)
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12 Communications (USB/LAN/RS-
232C)

This instrument includes the USB, LAN, and RS-232C as standard interfaces.

Capabilities ‘ USB ‘ LAN ‘RS-ZSZC‘ Reference

N

Recognizing the SD memory card as a
removable disk and copying the data 4 — — p. 137
to computer.

Remote control of the instrument
through an internet browser — v — p. 149
(HTTP server function)

Downloading the data measured by
the instrument to the computer. — v — p. 152
(FTP server function)

Automatically sending data being
measured with the instrument to the
computer.

(FTP client function)

— v — p. 155

Sending event data to the computer
or mobile phone via e-mail at the time
of event occurrence or at a specified — v — p. 165
time.

(E-mail transmission function)

(DZEZ-SH/NV1/SN) suoiedunwwo)

Configuration of the settings, Contact your authorized
acquiring the measurement data, Hioki distributor or reseller
and downloading the data from the — v v for more information about
computer voluntarily, can be done by communications commands
using communication command. and related topics.

Connecting an LR8410 Link
compatible logger (LR8410 or
LR8416 [available only in Japan])
using Bluetooth® and sending the
instrument’s measured values to the
logger.

_ _ v p.171

Controlling the instrument remotely
and sending the data automatically https://gennect.net/en/one/
to the computer by using GENNECT index

One.

v': Supported, —: Not supported
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Preparing for LAN Communications

I 12.1 Preparing for LAN Communications

To use LAN communications, you must perform the following tasks:
 Configure LAN settings in the instrument. (See the following “Settings”)
 Build a network environment. (p. 145)

» Connect the instrument and a computer with a LAN cable. (p. 147)

Settings (SET UP Screen)

N

IMPORTANT

» Be sure to perform these settings before connecting to a network. Changing settings while
connected to the network can cause the overlapping of the IP addresses with other devices on
the LAN, and incorrect address information may be presented to the LAN.

« After configuring the LAN settings, be sure to turn the instrument off and then turn it back on. If
this is not performed, the changed LAN setting will not be enabled and communication will not
be possible.

.

1 Press the [SET UP] key to display the

2 Set the items of LAN.
SET UP, Interface settings screen.

Refer to the following table to set LAN

3 Turn on the instrument once again.
communication parameters.

BEs g L Z3my
Interface settings

ELE)
CHIZ3: 3P4l CH4

SET UP_ /1

anp UFF

8L 1.
3—° Subnet mask 7951
4—0 Default gateway l -I

OFF |
(92| 1esl.| 1.0 1]
[External output o | O

Select to turn the *"HCP functi~n ON or OFF.

(2 —0—S—0

Select

Move the cursor

Config F1P | Configmaill | _Help |

For using after connecting the instrument to an existing
network Connect one
Settings Connecting to a network by : . |instrument to a single
. . Connecting to a network with t
automatically acquiring IP computer
a preset IP address
addresses
1 | DHCP ON OFF OFF
2 .IP address of the Automatic setting Manual setting Manual setting
instrument
3 | Subnet mask Automatic setting Manual setting Manual setting
4 | Default gateway Automatic setting Manual setting Manual setting
6 DNS (OFF/ON) Automatic setting ON OFF OFF
DNS (IP address) Automatic setting Manual setting - -
144
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Preparing for LAN Communications

1 DHCP (Dynamic Host Configuration Protocol) is a method by which an instrument configures
communication by automatically acquiring IP addresses.
Enabling the DHCP while a DHCP server is running on the same network would automatically
configure IP address, subnet mask, default gateway, and DNS.
When these parameters have been successfully acquired, IP address and other parameters will be
dimmed. If IP address and other parameters are not dimmed despite enabling the DHCP, it would
indicate that the acquisition has failed. Check the connection.

OFF, ON

2 This address is for identifying each device connected to a network. Each network device must be
set to a unique address. This instrument is IP version 4, so the IP address is indicated by the four
decimals separated by three periods, for example, “192.168.0.1.”

N

3 This setting is used to distinguish the IP address of the network from the addresses of individual
network devices. Normally, it is indicated by the value containing four decimals separated by three
periods, for example, “255.255.255.0.”

4 When the computer and instrument are on different networks, specify the IP address of the device
which serves as a gateway. If the computer and instrument are connected one-to-one, and no
gateway is used, set “0.0.0.0” on this instrument.

5 A MAC address is assigned as a device-specific address, so it cannot be changed.

6 DNS stands for “Domain Name System”.
Due to an IP address being a series of numbers, memorizing them can be difficult. To that end,
enabling DNS to specify devices with hames instead of IP addresses would relieve the need to
memorize them.

(DZEZ-SH/NV1/SN) suoiedunwwo)

This allows specifying a communication party with a name instead of an IP
address.

ON When a server operating on the network is requesting domain names
instead of IP addresses, configure the IP address of the server to allow IP
addresses to be searched from domain names.

Specify a communication party with an IP address.

S See “12.3 Downloading Recorded Data to Computer” (p. 152)

7 When FTP function is used, press the [F2] (Config FTP) key to configure the details.
See “12.3 Downloading Recorded Data to Computer” (p. 152)
“12.4 Automatically Sending Data Being Recorded to the Computer” (p. 155)

8 When trying to send an e-mail, press the [F3] (Config mail) key to configure the details.
See “12.5 E-mail Transmission” (p. 165)

Example of establishing a network environment

(1) Connecting the instrument to an existing network

To connect to an existing network, the network system
administrator (IT department) has to assign the settings
_|— beforehand.

The settings must not overlap with another device.

Obtain assignments from the administrator (IT department)
for the following items, and write them down.

IP address

Subnet mask

Default gateway
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Preparing for LAN Communications

(2) Connecting multiple instruments to a single computer using a hub

When building a local network with no outside connection, it
is recommended to use the following private IP addresses.

Hub

Example: When building the network using network addresses 192.168.1.0/24 (192.168.0.1 to

192.168.1.255)

IP address

Computer: 192.168.1.1
Instrument (first): 192.168.1.2
Instrument (second): 192.168.1.3
Instrument (third): 192.168.1.4
In this way, assign the addresses in order.

Subnet mask

255.255.255.0

Default gateway

Computer :___._ ..
Instrument :.0.0.0.0

(3) Connecting one instrument to a single computer using the Model 9642 LAN cable.

146

|

When connecting one instrument to a single computer using
the conversion connector supplied with the Model 9642 LAN

cable, variable |IP address can be set but it is recommended to
use private IP addresses.

Example: When building the network using network addresses 192.168.1.0/24 (192.168.0.1 to

192.168.1.255)

IP address

Computer :192.168.1.1
Instrument : 192.168.1.2
(Set to a different IP address than the computer.)

Subnet mask

255.255.255.0

Default gateway

Computer :__._ .
Instrument : 0.0.0.0
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Preparing for LAN Communications

Connection

Be sure to read “Connecting the Instrument to an External Device” (p. 13).

(1) When connecting the instrument to an existing network, or when connecting the multiple
instruments to a single computer using a hub

Required items

[0 Model 9642 LAN cable (option) or [0 A 100BASE-TX-compatible straight cable (up to
100 m, commercially available).

LAN interface A 100BASE-TX connector of the hub

(2) When connecting one instrument to a single computer

Required items

[0 Model 9642 LAN cable (option) or [0 A 100BASE-TX-compatible cross cable or straight
. cable (up to 100 m, commercially available)

L]

LAN interface A 100BASE-TX connector of the computer

Since this instrument is equipped with the function to automatically differentiate between the straight and cross
cable, a straight cable may also be used for communication. If you are unable to establish communications
with the computer due to a problem such as compatibility, try a cross conversion cable (Model 9642
accessory).

Verifying the Transmission and Reception

The RX/TX LED blinks during the transmission or reception of
data. The LINK LED lights up, when the communication with the
connected device is possible.

—

LINK LED
RX/TX LED
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Preparing for LAN Communications

Example of Remote Control Using Wireless LAN

) (o] (m] 0 G5

«‘I'» P

Computer

GlGGEES] : @D /
Wi M) Wireless LAN router
[=Z] 2] =)
= © Tablet computer

mEmE e o
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Remote Control of the Instrument through the Internet Browser (LAN Communications Only)

This instrument includes a standard HTTP server function that supports the remote control
through the Internet browser on a computer. The instrument’s display screen and control panel are
emulated in the browser. Operating procedures are the same as on the instrument.

The preparations for LAN communication are necessary. (p. 144)

=
NS

Preparations

1 Launch the Internet browser.

2 In the address bar, enter “http://” When the browser has successfully
followed by the IP address configured in connected to the instrument, a main page
the instrument. such as the following will be displayed.

For example, if the instrument’s IP address is
192.168.1.31, enter as follows.

- o x

e@ @ htp://192.168.1.31/ L~ ‘E PQ3100 Main n| ‘ i v 81 @

File Edit View Favorites Tools Help

(02€2-SH/NVYT1/dSN) suonesunwwo)

HIOKI | PQ3100 Main Page

Remote Control Screen

Password Setting

Copyright(C) 2016 HIOKI E.E. CORPORATION. All rights reserved.

« It is recommended to use Microsoft Internet Explorer® version 9 or later.

* Unintended operations may occur if remote control is attempted from multiple computers simultaneously. Use
one computer at a time for remote control.

« Set the browser security level to “Medium” or “Medium-high.” Or enable the active scripting settings.

* Remote control can be performed even if the instrument’s key lock is active.
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Remote Control of the Instrument through the Internet Browser (LAN Communications Only)

If no HTTP screen is displayed
(1) Verify the settings of the Internet browser.

1 On the Internet Explorer settings, click
Tools-Internet Options.

On the Advanced tab, enab le the “Use
HTTP1.1” and disable the “Use HTTP1.1
through proxy connections.”

3 Under LAN settings on the Connections
tab, disable the Proxy server settings.

(2) Verify the LAN settings.

1 Check the instrument’s LAN settings
and the computer’s IP address.
See “Settings (SET UP Screen)” (p. 144).

Verify that the LINK LED on the LAN
interface is on and that the WEB mark is
being shown on the instrument’s screen.
See “Connection” (p. 147), “1.7 Screen

Display” (p. 32).

3 Under LAN settings on the Connections
tab, disable the Proxy server settings.

IMPORTANT

After configuring the LAN settings, be sure to turn the instrument off and on. If this is not
performed, the changed LAN setting will not be enabled and communication will not be possible.

Remote operation

— O X
e‘ ©)|@ ntpr192168137 P~ ¢ |’éPQS]O‘JMam x\ \ vs 1 @

File Edit View Favorites Tools Help

HIOK | PQ3100 Main Page

Remote Control Screen

[ ]
Pass yord Setting

Copyright(C) 2016 HIOKI E+; CORPORATION. All rights reserved

Click

150

2

(If the password has already been set)

=)@ hitp://192.168.131/remo O ~ € ‘/é PQ3100 Login x ‘ ‘ o or
File Edit View Fovorites Tools Help

nnnnnnn e
HIOKI
\—[ 1. Enter the password

= . 2. Click _

Copyright{C) 2016 Hiun Lo CURFURATLIUIN. Al g reserved.

If no password has been set or the password
has been set to “0000” (four zeros), this screen
will not be displayed. The default password is
“0000.”

The same screen and control panel being
displayed on the instrument will be displayed on
the browser.
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Remote Control of the Instrument through the Internet Browser (LAN Communications Only)

Restrict the access (password settings)

-0 (In the case of setting a password)
a‘f‘ @ htip//192.1681317 P~ & |€‘ PO3100 Main x ‘ ‘ w2 ©
File Edit View Favorites Tools Help
HIOKI | PQ3100 Main Page 1. Enter all thg passwords
Remote Control Screen -
¢

Password Setting

Copyright(C) 2016 HIOKI E.E. CORPORATIOM. All rights reserved.

Enter up to four alphanumeric characters.

When setting a password for the first time, enter
“0000” (four zeros) in the Old Password box.
When changing the password for the second

or subsequent times, enter the previously set
password.

If you forget your password

Perform “Factory reset (Default)” (p. 77) on the instrument to reset the password to its default
figures of “0000.” The password cannot be initialized by remote control.
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Downloading Recorded Data to Computer

I 12.3 Downloading Recorded Data to Computer

Because the instrument is running an FTP (File Transfer Protocol)* server, using the FTP client function of the
computer allows files from the SD memory card or internal memory to be downloaded to the computer.

*: A protocol to transfer files within the network.

OK, transferring data file.

(Reply)
ll‘..6>
ot D
DEEE -, @ Dummmmmmm

The instrument P Computer
(Server) (Client)
Want to download data file.
(Command)

Setup (SET UP screen)

To download file with the FTP server function, basic LAN communication needs to be configured in
advance (p. 144).

To restrict the connection, use the following procedure for configuration.

(—0—2—O

Move the cursor Select

1 Press the [SET UP] key to display the SET UP, Interface settings screen.

2 Display the Interface : FTP screen. 3 Enable the authorization setting for the
VT - FTP server.

Enable the Authentication and set a User

name and Password.

IP address | 168]
Subnet mask 5
Default gatevay |

Default gateway : The FTP server of this instrument is set to
MAC address anonymous authentication, thereby allowing
| all devices on the network to access to the
Auf i i i i
% m instrument when Authentication is set to
RS-2

disable.
[ Config FTP [
Extel OFF

Select to turn ’.-'1e DHCP function ON or OFF.

Confiz FTP MlConfigmaill | _felp |

To complete the settings:
Press the [F1] (Return) key.
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Downloading Recorded Data to Computer

CH1Z3: PN 3

SET UP  7/7

S 'uthentication NG
PO User name  [HIKL
CRa—OPassword | oooooooooooooo |
hutoFTPsend | ON |
P address | 0L] 0L oL 0
User name I
Password |

N

PASY mode
Connection test

_Return .4 | | |

1 Enable when trying to restrict connection to the FTP server.
ON, OFF
2 Configure a user name used when connecting an FTP client to the instrument.

(Up to 20 one-byte characters, example: HIOKI)

3 Configure a password used when connecting an FTP client to the instrument.
The password does not appear on the screen (displayed as * ki)
(Up to 20 one-byte characters, example: PQ3100)

(DZEZ-SH/NV1/SN) suoiedunwwo)
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Downloading Recorded Data to Computer

Download

1 Run an FTP client software.

This section explains an example of using a free software WinSCP.
Explorer can be used when the FTP authorization is not used.

2 Enter the following and click Login. 3 Click SD or MEM.

h..nmem-ﬁm.anm = o x
.mm-utmwﬁw\’l::lw\n‘ ) p . Lecol Mok Fles Commands Seisen Otiord Bemete Helo
g ool e . B 2 yrehenice WP (B @ 3 0n = | NSy St are
..... -=m sEme I OTR LT |G M Enicn
=] My Bscamenty @ m (=R el k= ] 0D PR T
R ] e = = 1 T @ e o]
l‘-- i s P = & . iE : R
o - Harma [R - Changed Hame Sou Chasged hghe
- e ¥ Farere doeensry  L80018 10se3sa || o []
i Pt M 113018 00 AM. renewre
s 2 et gre
ST o
P — Bum | o -
) MEM Internal memory
Host name IP address of the instrument
(p. 144) SD SD memory card
User name When FTP authentication is
enabled (p. 152) , enter the
Password setting of the instrument.

4 Copy to any folder by selecting a folder or file.
 To copy measured data, copy the “Folders for measured data”.
See “10.2 Folder and File Structure” (p. 124)

* Do not move any folder or file. It is recommended to delete the folder and file after the data is copied and
checked.

« Unintended operations may occur if operation is attempted from multiple computers simultaneously. Use one
computer at a time when operating.

 The instrument may lose connection if no operation is done for 3 minutes or more after making connections. In
such case, start over from procedure 1.

* FTP may not connect when trying to reconnect after being disconnected. In such case, try reconnecting after
waiting for about one minute.

« The file being recorded cannot be downloaded during recording. When wanting to download filea while
continuing to record, have Recording start configured to Repeat (p. 69)
This setting repeats the start and stop of the recording every day, allowing the measured data up to the
previous day to be downloaded through segmentation of measured data folders.

 Disconnect when changing the SD memory card.

 Avoid accessing any files at the same time as when downloading from within the instrument or externally using
such tools as telnet and GENNECT Cross. Doing so may cause unintended results.

« Date/time of file update between the Internet browser and the instrument may not be identical.

* Previous data excluding the latest one may end up getting downloaded to the computer (as data left from the

previous access gets saved as temporary Internet files in web browsers).
When wanting to perform remote control:

See “12.2 Remote Control of the Instrument through the Internet Browser (LAN Communications
Only)” (p. 149)
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Automatically Sending Data Being Recorded to the Computer

This instrument includes FTP client function that allows measured data during recording (such
as event data and trend record data) to be sent automatically to the FTP server of the computer
located within the network or remotely.

Sending the data.
(Command)

—

=
NS

o
The instrument P Computer
(Client) (Server)
Yes, received.
(Reply)

 To automatically send data using an FTP client, you must specify the IP address of the computer on which the
FTP server is operating.
« You can use such FTP server software as Windows FTP server (11S) and FILEZILLA Server (free software).

(02€2-SH/NVYT1/dSN) suonesunwwo)
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Automatically Sending Data Being Recorded to the Computer

Setting FTP Server of the Computer

Necessary configuration may change depending on environment. If no connection is achieved,
refer to the FTP server help or consult your network administrator.
This section explains the case in which the OS used is Windows 10.

(1) FTP installation

I Contrel Panel =Gy b

1 Click Control Panel and then Programs. 2 Click Turn Windows features on or off.

5 Piogams - 0 =
4 B - ControlParal + w8 | Sasech Contecd Panl ] “ « 4 [+ ContrsdPanel + Programs - w8 | Sasech Contecd Panel )
antrel Partl Home —
Adjust your computer's setlings Viewby: Category = roomi et k::‘i Programs and
. p— enerolt | fewiotaled
Sysvem and Seeurity at el d sl
Systemn and Security Liser Accounts and Family Safety e —
Review your computer's status ) Change sccount type Harduaee and Seund Wy Default Programs
Save backup copies of your s with File 19 5ot up Pty Sty by e - — U8 Change et uettings fi media cn deices
Hintery o Make a file type shways open in a spesific progam et your defaul programs
Find and fix pratiems Appearance and Personalization User Accoumts wed Pty
h Chatga the thems Satety
Metwork and Internet Change desktop backgroond Appessance mnd
M Cennect bothe Intemet Adiut sereen esohation Persunabesben
- Vi Sk
3 Cliek, Languige, and Hegien
d sharing sptions Clock, Language, and Region el Ny
[ETE—" Town of Acces:
15 i

Chasge inpat meshads

] Hardware and Sound
5 Chansge dabe, time, e number fomaks

ﬂ View devices and prinsers

=
i

Check FTP Service and 1IS Management The FTP will be installed to the computer.
Console and then click OK. After the installation, inetpub folder will be
R T — O x created under the root of the drive C.
Turn Windows features on or off @

To turn a feature on, select its check box. To turn a feature off, clear its
check box. A filled box means that only part of the feature is turned on.

= =[] Internet Information Services -
= =[] FTP Server

ity

FTP Service
B [®= vwew manageient Tools

“bility

| 115 Management Conscle
L1 ne manageics suipes and 10005
[I[ 7 15 Management Service
117 World Wide Web Services
[ Internet Information Services Hostable Web Core
[ Isnlated User Mode v

o] o
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Automatically Sending Data Being Recorded to the Computer

(2) FTP configuration

1

Click Control Panel and then System

2 Click Administrative Tools.
and Security.

B Cenrel Fani - 8 5 System and Secuity ey
4 « 4 E > ContrclPanel > w8 ||Sesech Comtecd Panel r] - = 4 W o ContrclPanel » Systemand Security » v & | Sesech Comteol Panel o
g System -
Adjust your eomputer's setings Viewby Casgory = Doctui Pase Lems, R o ey
« Spitem snd Seculty
Fower Options
System and Security User Accounts and Family Safery D w m.,.m.,—.Em.....lm.-nm.-......,..nn ak
a &Lmqmcw—mx Harduware and Seund Change wht the d | O h . -
Srve backep copt ¥ iy o iy wser Sre—
Hitteey i3 T File Histary
Find s fix protlems Waralmadl’t’lw nalization z"'"“""‘“""ﬂ'r 5 Seve backup copees of your Bles with File History
% Change tha tam ety Restors your fix with File History
Network and Internet o gy Appessance snd Ahs By ;
i Cennect to the Intemet At s¢reen sesobation Personakesbon KJ& BitLocker Drive Encryption
S View netvesk status s Wik Manage Bilockes
Cliek, Language, and Hegien g
Chaoge bemageap snd sharing sptions Clock. Language. and Region = S aninlie
[Rre— Tovn of dcomms == -‘iur-«.rﬁumn
J Hardware and Sound i g il rg Menage Stersge Spac
ancewclsa'\dnumm p dabi, v, o bt fomals
HTR st g e, Work Folders
ek Aot B i
ﬁ Programs L i et setings P —
[ | AT — Optimiae vieusl diplay @ = i
g ree ana poemat nara ek pition: va....wnw
G Sehedule tasks b

Click Internet Information Service (IIS) 4 Click Add FTP Site.

Manager.
BiREr ShofcaTeal  apsbamonion  Adminsumte Tooh - b X %mwmmw
Home  Phwe  iew Manage gt e = [msswTee———
T = System and Secusty + Adminsstratve Tesks v B y-) 1 nght C“Ck
Cuiek aeces ot . =8 ! € WIN-K6IFITD64 Home
i+ Compmnent Senvices | [ ]
) — T — R | . - o - s
B TR i Oefragreat and Cptircte Drowt o— - —
Ok Chnaerp | & W B
B rateorc — FT# FT# FTP Divectery FTP Fiewall

i Intirmet Indeemition Services 075) Masest

(02€2-SH/NVYT1/dSN) suonesunwwo)

i
I
i Local Securty Foboy S = s- s Content View ",, ml ik e
[ DOBC Data Souwsees (30 Attempt . Memages
5 0OBC Dits Seunces 184621 2. Clle 2 2 i
) Pefommance Moaltor mm e B
S bibicteg Fitwsng Isolation
) Pesurce Monitar v
ik Sarvices =
LD e £ b ahinn, v T 3 Fratorts View Contart View
« = S -

e Vitem sebected 1I0KB

Communication may be blocked depending on
the configuration of the software protecting the
computer (e.g. firewall).

Enter the site information and then click Set as follows and then click Next.

Next.

6

AddFTE She r X Add FTP Sae (O
0 Site Information 0 Binding and 551 Settings

TP sie name:

g P Address: Port:

¢ o A Unaseigned - n

Phical path: [ Enable Viraal Mot Names:

[ Spart FTR gite autormatically

18

® Mo ssy

) Al 551

O Bequie S5L

Cancel Previews | | Mea Cancel

FTP site name ftp (examp|e) IP Address All unassigned
Content Specify a directory to Port 21
Directory which data will be saved Start FTP site Check

from the FTP client.

automatically

SSL

No SSL
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Automatically Sending Data Being Recorded to the Computer

7 Set as follows and then click Finish.

Add FTF Site

0 e

Authentication
[ &nonymeus
[ Basic

Atherdaton
Al st bes
Al uzere v

[ Feag
[ Rirte

(3) Enable the FTP traffic with a firewall.

Click Control Panel and then System

and Security.

[ Contrel Panel

Authentication Basic

Authorization All users

Check Read and
Write.

Permissions

2 Click Windows Firewall.

W Syitern aned Security - o x
+ = & B+ ConteolPanel » w |8 [|Seerch Comtct Py ry & ~ o W+ ConbrolPanel + System and Security w |8 | Sesrch Comteol Panel )
Security and Maintenance =t
Adjust your computer's settings Viewby Coltgory = Contrel Panwd Home P o i i
» System and Security Quunue User fcount Cemtrod settings
- “iter probiems
System and Security User Accounts and Family Safety Nebwark and istemet
a Gthmt sccount type Hardwane and Seund B Windaws Firewall
Sarve btk cupics of i b ey wer P gh Wisdis Freveall
Hiibery rogiams
Find and fix prabilems Waraum and Personalization User Accounts and Faemily * System
% Change the thams Sadety View vt of BAM and proceiser jpeed | @ All
Metwork and Internet Change desktcp mm“ ance ad Lawnch remsste misistance e the name of thi cos
Qi comecioneieme vl e :
+ Vit netmecet status amcd ks : Py - Power Options
Chaeaze hemageoep snd sharing cption: Q Clock, Language, and Region il i ok ot Racquirn & paisemored whes fhe computer sk
o Add 2 Lrguace Lase of Accese Change what the power Buttons &0 Change when the computer sieeps
/ Hardware and Sound o i R
\'ucevmuwnumm Chansge dabe, time, ¢ number fomaks Ej, File History
Add 4 devic o s of o s woth Fie Hiskory
@ Eace of Access vt File History.
q Programs Lot Windorwes suggeit settings . . i
Al i @ BitLacker Drive Encryption
k,., Uninstall » progeam Ao it Hop iy ‘i Mansge Belocker
g Storage Spaces
-
g Manage Storsge Spaces =L
W Wirctiur Fremsll - | K ¥ Windows Firewall with Advanced Security
- = Al o Gystem and Security + Windows Fiewall v &) | Sewch Com ) File Action View Help
B Help pratect your PC with Windows Eirewall 4- ® | 2[E = BE
_— i e v o Advancd [ L
a0 4pp or festure thezugh th Inferest & & netwerkc
Inbound Rul
thriugh Windews Frewell - nbound Rules Name Group
@ Chamg notifcation sesngs . @ Private networks Notconnected (&) " nection Security Rules || File 3nd Printer Sharing (Spooler Service -... ile and Printer Sharing
Tum Windows Firewsll
L] e rewsll o o . TR o N '&P snitoring r Sharing (Spooler Service -... Fil tter Sharing

P Traffic-In)
sive (FTP Passive Traffic-In)

Enable Rule

FTP Server

1. Click

FTP Server ure (FTP SSL Traffic-In) FTP Server Cut
HomeGroL - In HomeGroug
HomeGroug opY

Insider Hi Delete

InsiderH | 1 properties |
iscsisen L@
iSCSI Servied + Help:

«sJunosPulse...

2. Right click
©F Insider Hub

iSCSI Service (TCP-In)

iSCSl Service (TCP-In)

p
Key Management Service (TCP-In)
Key Management Service (TCP-In)

Key Manager - nt Service

a3 Click

& Mail and Calendar Miail and Ca
@ Mail and Calendar Mail and Calendar
Media Center Extenders - HTTP Streamin... Media Center Extenders

Communication may be blocked depending on
the configuration of the software protecting the

computer (e.g. firewall).
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Automatically Sending Data Being Recorded to the Computer

Check Enabled for FTP Server (FTP 6 Check that FTP Server (FTP Traffic-In)
Traffic-In) and then click OK. is enabled (checked) and then close the
dialog.
FTP Server (FTP Traffic-In) Properties X i R ‘EI
=« s - 0@
Protocols and Ports | Scope I Advanced I Local Principals I Remote Users ‘ ‘;“:'_f'_-"';“_"‘“"“‘_"""
General | Programs and Services I Remote Computers ‘ S i = N
- o) = . | T rwn e [
l @ glfn:d%weﬁned rule and some of its properties cannot ] e s : E:::. E
General ool ety G v
g Name: "Zi';z.mw eriiend -: r__
SEIET 60 M s Gt el aed Capdns ; ::*M
Aninbound rule to allow FTP traffic for Intemet b o Mk T *® ::
Information Services (IIS) [TCP 21] 3 Psesas
st sint-oasvilfdndpimamtnaagil | | R
Enabled : = =

Action
5 (@) Alowthe connection
() Allow the connection i it is secure

Customize...

() Block the connection

[ ok || cancd || sppy |
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(4) Configuration for user access

1

Click Control Panel and then System

the Computer

and Security.

2 Click Administrative Tools.

[ Control Fanel - [ Wy Syatem and Securty - a K
% =~ 4 Bl > ControlPanel » w8 ||Sesech Comtecd B ) - = 4 W o ControdPanel > Sytem and Security > e )
Adjust your computer’s settings Viewby Categary ® ot Pt * Eﬁm'_mm':m“‘f”"’mm"”“d o i
o Syvbem sl Seiwity e
User Accournits and Family Safety o ' :r::.opf:\'f::.,,.m...,....,..l....,. sy
l a Etnmaencwkh'u Hardware and Seund Change what th do | o PO = .
Fidowy e bl Ppiame ) 1 File History
Find and fix problems . Appearance and Personalization U Aocpunty wesd Ty M) Seve mackup copees of your hles wih file Mistory
‘Hatveork and Intermet % hinge the Thamt - s Restore your fies with File History
@ oo nemes el i <& Bittocker Drive Encryption
T Vorw etk s andineks . £ Clock, Linguage, and Regits: q& Manage Rislocker
Chaaze hemageoep snd sharing cptions Clack. Language. and Region s e BororEinoss
Hardware and Sound 3 :L;,T;’,',M & .1....4'.':1;,?;\,..".
::T:s:v:::amnmm Chassge date, time, ety h Wk Folders
Easeofgoess | AR ek et
7 Rl ® S P
B Create and foemat hard dick patitions. ) View svunt loge
5 Schedule tasks e
3 Click Computer Management. 4 System Tools - Local Users and Group
Users - Right click Users and then click
New User.
BIREY honeatean  Adminatntg Teok - o = & Cormputer Manageect - o %
Home  Shae iew Maragt [ ] Fie  Artien  View r?nu
1 w System and Sevusty 1 Asdminisirative Teok I IE oh P "_‘E“" Eﬁ pers
ey [T & t?r:vum«-«m Rocal) || pame
e “ i) 11 System Tooks
@I’ Schaduler . .
amom [ wivie . 1. Right click
W ThakC I Gesupt
L Sarveces 0] Maseger 3 Pedorma )
it s "2 Click
i Local Securty Pobcy i Ok Lz
) DOBC Duta Seusces (32-b) s Servive and Applcations
[ COBC Dnta Souces f54-b2)
) Pedomance Monitor
e e Mangemen
B Reiource Moritor
o Sarvices.
. I o b - v
e Viters sedected 113 KB Eﬂ
Crestes # nem Lol User sccount
5 Set as follows and then click Create.
‘ New User U 2 User name HIOKI
User name: |H|OK| Full name HIOKI
Eull name: HIoKI Password Enter your password
Descigton: | Confirm password Re-enter your
password
Password: [ITITITT )
| Password never Check
Confimm passwond: |.......... eXpiI‘ES
User must change password at next logon
[Tl lear ramnnt ~hanne nasswgng

| Password never expires |
‘ || Accourt is disabled

160

HIOKI PQ3100A961-03




Automatically Sending Data Being Recorded to the Computer

Check that HIOKI has been registered as
a user and then close the dialog.

& Computer Munagerant
Ble ftien Yiew Help
o afixos B

A Pl M Deciption || Actions
w §l Symem Tesis o i Buitin sccountior | (I -
[ Rerei o ' e
(| ‘$hared Foiders -

- B Lo s G | P | L =
3 s My dczons »
; Grtupd
1 Parformance
i Devce Manager
w 52 Stonge
30 Dk Mansgamant

é
%
N

(5) Access permission configuration for FTP folders

(02€2-SH/NVYT1/dSN) suonesunwwo)

Open “C:\inetpub” and then click On the Security tab, click Users and
Properties for ftproot. then click Edit.
= - o
H ’Hm “T::‘ e x. ftproot Properties x
&= R + ThigPC » Lecal Digk{C) » inetpub + w @ Sesechinttoub F -
B sl - E | General | Sharing | Security | Previous Versions Cuﬂomize|
® Thape Date modiied Type
M o E Open B el Object name:  C:\inetpub’ftproat
M Gt 9 Cipen i vt windiow
 Dowelosds N Fim to Quick sccess
awl. Right click | oo : Group or user names:
1 Pictures M;mm'_““ [83 o o ammm vrur e o ~
f::::m‘cj :’:;::"“ ! | B2 Users (WIN-KBIIF3TDE4\Users)
e e i o, USIEQINSIENer
i v
! Perflogs o £ >
1 Program Fies Copy
} Prosgran R Create shortet To change pemissions, click Edi.
 hecomngy 2
: ::m Propemies e --2. Click Permissions for Users Allow Dery
”a l«lalwm w o a::'.: Full control ~
Modify

Check the box for Full control and then
click OK.

Permissions for ftproot X

Security

Object name:  C:hinetpub‘ftproot

Group or user names:

52, CREATOR OWNER
8, 5vSTEM

NIN-KEIF3ITDES

Permissions for Users Allow
Full control
Modfy
Read & execute
List folder cortents
Read [
Cafa | This completes the FTP configuration for
All of the other allow check boxes will Wmdows_lo' i )
automatically become checked. The FTP is now available for use with the

user name and password created.
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Configuring the instrument (SET UP screen)

The preparations for LAN communication are necessary (p. 144).

(2—O—S—O

Move the cursor Select

1 Press the [SET UP] key to display the SET UP, Interface settings screen.

2 D|splay the Interface : FTP screen. 3 Configure automatic FTP data
; i A il 10001 0 ; transmission.
Enable Auto FTP send to perform advanced

settings.

IP address | 168]
Subnet mask

To complete the settings:
Press the [F1] (Return).

RS-24
RS-24

Extel

Authentication

User name
Password

—o FTP Server name
—°Il-llllﬂ
O 5o pare  HIKL
4 — I R
o Save directory PO3I00 |
S wode ot

Connection test

Select ON / OFF for automatic FTP data send.

_Retyn 1 | | |

1 Select ON to allow automatic FTP data transmission.

ON, OFF

2 Enter a server name or an IP address of the FTP that sends data.
Whether to set the FTP server name or the IP address depends on the DHCP and DNS setting
(p. 144).

FTP Server name: Up to 32 one-byte characters
IP address: _._._._ (“_”: must be between 0 and 255), (e.g. 192.168.1.10)

3 Set a user name needed to log in to the FTP server.
Use the user name of the instrument registered to the FTP server of the computer (p. 160).
(Up to 20 one-byte characters, example: HIOKI)
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Automatically Sending Data Being Recorded to the Computer

4 Set a password needed to log in to the FTP server.
Use the password of the instrument registered to the FTP server of the computer (p. 160).
The password does not appear on the screen (displayed as ***xxxsskiiiiii)
(Up to 20 one-byte characters, example: PQA)

5 Set a directory on the FTP server for saving measured data.
(Up to 32 one-byte characters, example: PQ3100)

6 Select ON to use passive mode for communication.

ON, OFF

N

Connection test

Be sure to conduct a connection test after making connections to confirm that there is no problem.

1 Press the [SET UP] key to display the SET UP, Interface settings screen.

Display the Interface : FTP screen. 3 Conduct a connection test.
EU2Y -

(DZEZ-SH/NV1/SN) suoiedunwwo)

Select Execute
Auf

RS-24

[ Config FTP
Extel

Select to turn ‘.He DHCP function ON or OFF.

Save directory | PO3R)
PASY mode — T
Connection test

Select ON / OFF for auwmaviv rir uata send.

Confiz FTP BiConfiemaill I Help | _Retyen | | | |

FTP Error ERR_FT02

Cannot connect to the FTP server.

Upon error, check “Setting FTP Server of the Computer” (p. 156) and “Configuring the instrument (SET
UP screen)” (p. 162).
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Automatically Sending Data Being Recorded to the Computer

Start of Automatic Transmission

Automatic transmission starts when the recording starts.
See “7.1 Start and Stop of the Recording” (p. 93)

Measured data (event data, trend record data) will be sent from the instrument to the FTP server at
the following timing.

Data sent ‘ Timing of automatic transmission
Event data At the time of event occurrence
Trend record data * When the recording stops

* When the file size reaches 20 MB (the file will automatically be divided)

Others When the recording stops

Recording cannot be started during automatic FTP transmission (é'}ﬁ'p p. 33) after the recording is stopped

(an error is displayed). Be sure to start recording after the transmission is completed.
Removing the SD memory card or turning off the instrument while automatic FTP transmission is in process
will cause the file transfer to be aborted.

Duration of data transmission

Duration of transmission is calculated with the following formula:
Duration of transmission (sec.) = File size (KB)/Transmission speed (KB/s) + Preparation time for
transmission (sec.)

Approximate size of a file is as follows:

« Event data (event waveform recording time: 200 ms): Approx. 208 KB/event

» Trend record data (1 interval), Without harmonics: Approx. 1.8 KB, With harmonics: Approx. 36
KB

Approximate transmission speed should be 300 KB/s and approximate preparation time for

transmission should be 3 seconds.

Example: When the total size of a file is 20 MB (= 20000 KB)
Duration of transmission

= 20000 KB/300 (KB/s) + 3 (sec.)

=67 + 3 (sec.)

=70 (sec.)

Duration of data transmission may vary depending on the condition of communication lines and the state of
the instrument. Duration of transmission may be longer than the above when there is no sufficient capability of
the instrument such as in the case where communication line state is not good or event frequently occurs.

When wanting to perform remote control:

See “12.2 Remote Control of the Instrument through the Internet Browser (LAN Communications
Only)” (p. 149)
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E-mail Transmission

I 12.5 E-mail Transmission

E-mails can be sent within the network, to computers located remotely or to mobile phones through
the SMTP mail server at the time of event occurrence during recording or at a specified time every
day.

Setup (SET UP screen)

N

The preparations for LAN communication are necessary.(p. 144)
The example explains the case where an e-mail is sent from “pga@xyz.xx.xx” of the instrument to
“abc@xyz.xx.xx” of a mobile phone (or a computer) through the SMTP mail server (192.168.1.100).

SMTP mail server

‘ Internet service provider

(DZEZ-SH/NV1/SN) suoiedunwwo)

-.
2! =)
ElEEEEEL ) % § SB5650000500000
The instrument E-mail recipient computer E-mail recipient mobile phone
(e.g. 192.168.1.2) (e.g. 192.168.1.1) or computer

(2 —0—S—O

Move the cursor Select

1 Press the [SET UP] key to display the SET UP, Interface settings screen.

Display the Interface: Email 1 screen for

configuration.

B
CHIZ3: 3P 10
SET P 7/1

U

Auto FTP send
Send mai L
RS-232C connect ior|
(el Config mail
External output
Select to turn the DHCP funct.on ON or OFF.

T | [ET | . T
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E-mail Transmission

166

Interface: Email 1 screen

il Z017-05-18 14:14:11
! S00A S CHA: 1 J0n g U :50Hz S0 d
1/ Interface: BV

l— Email at event 0N
e L at tine | ON |
3 | Time setting  |00J: 00
Plo address [ abcxyzoocxx |
Vi | server nawe | ]
PP address | 192[.] 168, 1].| 100]
S OPort number | 25 |
SR ron address | paa®oyz.oocxx |
Yo on  HIKI
RS hject | P®@I00
8

Send test

Send email when an event occurs.
Send the contents of the event that occurred.

| Return | | Emait2 1 | lelp

1 Select ON to allow an e-mail to be sent at the time of event occurrence.
An e-mail is immediately sent out at the time of event occurrence related to recording start/stop.
For other events, one e-mail will be sent out 5 minutes after the occurrence of an event,
summarizing all events that took place from the time of occurrence to the time of the email being
sent.
If an e-mail is over a specified size (14 KB) due to frequent events, part of the content may not be
sent.

ON, OFF

2 Select ON to allow an e-mail containing statistics event data of the previous day at a specified time
every day to be sent out.
Enable (ON) specified time mail to specify a time at which an e-mail is sent out.

ON, OFF

3 Enter a destination e-mail address.
(Up to 50 one-byte characters), Example: abc@xyz.xx.xx

4 Enter a mail server (SMTP server) name or an IP address.
Whether to set the server name or the IP address depends on the DHCP and DNS setting
(p. 144).
Server name or |IP address for the SMTP and POP3 should be the one specified by the network
system administrator or Internet provider.

Mail server name: up to 32 one-byte characters

IP address: _._._._ (“_”: must be between 0 and 255), Example: 192.168.1.100

5 Enter a port number for the mail server if it is other than the standard number (25).
1 to 65535

6 Enter a sender’s e-mail address.

(Up to 32 one-byte characters), Example: pga@xyz.xx.xx

7 Enter a sender’s name.
(Up to 50 one-byte characters), (e.g. HIOKI)

8 Enter the subject of the e-mail.
(Up to 20 one-byte characters)
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E-mail Transmission

(Setting e-mail authorization) To complete the settings:

Display the Interface: Email 2 screen for
configuration.
B

CH1Z23: P4 10 H4 AR U 250N £
SETUP /7 Email 1

0N
Time setting  00f:]o0]

Mail server name

IP address

Port number

From address

Subnet mask
Default gateway
MAC address

12

Subject

Email 2

Send email when an event occu's.
Send the contents of tr @+ curred.

L Return ]| I When either the Event mail or the Specified time
mail is enabled, then ON will be displayed.

Interface: Email 2 screen

2017-05-16 14:14:14
3D d

g
2 EI’VEI' name
ROl address | 0] 0. 0. 0
—Yort number | 110
—Dccont nane ||
Iy sssvord |

(DZEZ-SH/NV1/SN) suoiedunwwo)

User authentication when sending email will be conducted.

[ Return L | Fmaitd | | _Help |

1 Set the e-mail authorization if required. The instrument supports POP authorization (POP before
SMTP) and SMTP authorization.

OFF No e-mail authorization

POP POP before SMTP is used.
Set the following parameters:
* Server name or IP address
e Port number
* Account name
» Password

SMTP SMTP authorization is used. (Supports PLAIN, LOGIN, CRAM-MD5)
Set an account name and a password.

¢ As IMAP/SSL/STARTTLS are not supported, mails will not be sent to some mail servers such as
that of Gmail.
* There are some SMTP server incapable of sending e-mails depending on the server setting.

2 (POP authorization only) Set a server name or an IP address for the POP3 server.
Whether to set the server name or the IP address depends on the DHCP and DNS setting

(p. 144).
Server name: Up to 32 one-byte characters
IP address: _._._._ (“_": must be between 0 and 255)

3 (POP authorization only) Set a port number for the POP3 server.

1 to 65535
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E-mail Transmission

4 Set a user account name for e-mail authorization.
(Up to 20 one-byte characters)

5 Set a password for e-mail authorization.
The password does not appear on the screen (displayed as *****¥#kkkkkiirx),
(Up to 20 one-byte characters)

Transmission test

Be sure to conduct a transmission test after making connections to check that there is no problem.

1 Press the [SET UP] key to display the SET UP, Interface settings screen.

Display the Interface: Email 1 screen. 3
B 70170

CH1Z3: P 1 S § CHA: SOHY U: 230V £:50Hz

Interface settings

2

CHIZ3: 3P4
SET UP

Emai L af

Select Execute

Auto FTP send m
Send mail
RS-232C connectior]
[zreileE — Config mail
External output

Select to turn the DHCP func’-on ON or OFF. Send email when an event occurs.
Send the contents of the event that occurred.

| Return || Frait?2 | | flelb |

Config FTI

A test e-mail will be sent.
If a test e-mail does not reach the destination specified, check the setting.

The transmission test results will be saved to the log file in the PQ3100 basic folder (MAIL_LOG.TXT).

Time required for e-mail transmission
It takes approximately 1 second to send an e-mail.
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E-mail Transmission

Start of e-mail transmission
Once recording is started, an e-mail will automatically be sent in line with the e-mail transmission
setting.
See “7.1 Start and Stop of the Recording” (p. 93)

E-mail set up ‘ Timing and content of transmission

When event mail is on | Recording start/stop event: e-mail sent out immediately upon event occurrence
Other events: one e-mail sent out 5 minutes after the occurrence of an event,
summarizing all events that took place during that interval

When Specified time An e-mail containing statistics event data of the previous day at a specified time
mail is on will be sent out.

The transmission test results will be saved to the log file in the measurement data folder (MAIL_
LOG.TXT).

Example of an event mail

PQ3100(SN.000000000 Ver.1.10)
SD REST:4.0GB

2016-11-29 16:14:30.0
EVENT No.0002
Dip CH 1IN Level: 70.33V
Intrpt CH 1 IN Level: 3.04V
Freq_wav Low IN Level: 38.462 Hz

2016-11-29 16:14:30.2
EVENT No0.0003
Freg_wav Up IN Level: 67.705 Hz
Freq_wav Low OUT Level: 67.705 Hz Worst: 38.462 Hz Duration: 000:00:00.026
Freq_wav Up OUT Level: 59.970 Hz Worst: 67.705 Hz Duration: 000:00:00.030
Uthd CH 1 IN Level: 7.98%

2016-11-29 16:14:42.0

EVENT No.0004
Dip CH 1 OUT Level: 96.60 V Worst: 2.97 V Duration: 000:00:11.969
Intrpt CH 1 OUT Level: 16.78 V Worst: 2.97 V Duration: 000:00:11.937
Freq_wav Up IN Level: over Hz
Freg_wav Up OUT Level: 60.057 Hz Worst: over Hz Duration: 000:00:00.025

2016-11-29 16:14:42.2
EVENT No0.0005
Uthd CH 1 OUT Level: 3.84 % Worst: 21.10 % Duration: 000:00:12.028

When wanting to perform remote control:

See “12.2 Remote Control of the Instrument through the Internet Browser (LAN Communications
Only)” (p. 149)
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RS-232C Communication Preparations

I 12.6 RS-232C Communication Preparations

To use RS-232C communications, you must perform the following tasks.
 Configure the settings of RS-232C on the instrument.
» Connect the instrument and a computer with a RS-232C cable (p. 204).

Settings (SET UP screen)

Be sure to read “Connecting the Instrument to an External Device” (p. 13).

Press the [SET UP] key to display the
SET UP, Interface settings screen.

1

2 Configure RS-232C connection to PC.

Select RS-232C baud rate.

3

19200 bps, 38400 bps

e
CH1Z3:

P40 100
SETUP /1

H4: 004 @ U: 2304 :50Hz
Interface settings

Auto FTP send
RS-232C connection

PC

R3-232C baud rate 19200 hps

XTernar outpu onoT T putse |

Select the connection destination of the RS-232C interf

Config FTP [ Config maill |

Connection

sl
EVENT

(ot —0—8—®

Move the cursor Select

1 Connect the instrument and computer
with the Model 9637 RS-232C Cable
(cross cable).

Model 9637 RS-232C Cable
(Optional)

2 Turn on the computer.

3 Turn on the instrument. (p. 44)
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12.7 LR8410 Link Compatible Logger Communication
Preparations

When the instrument is connected to Hioki LR8410 Link compatible logger (LR8410, LR8416
[available only in Japan]) with Bluetooth®, measured values (6 parameters selected on the Zoom-in
screen) of the instrument can be sent to the logger.

The LR8410 Link compatible logger allows observing and recording multi-channel measured
voltage, temperature, and humidity, and measured values of the instrument at the same time.
This connection requires the following Bluetooth® serial conversion adapter.

N

Bluetooth® serial conversion adapter Parani-SD1000 (by SENA Technologies Co., Ltd.)
Bluetooth® class: Class 1

Precautions

» Before using, please read the Instruction Manual supplied with the Parani-SD1000.

* Measured values of the instrument sent to the logger are displayed at the resolution of the logger,
resulting in a slight difference between the value displayed in the logger and in the instrument. To
record a measured value closer to the one on the instrument, select a suitable input range.

Bluetooth® serial conversion adapter setup and connections

(DZEZ-SH/NV1/SN) suoiedunwwo)

Please read “Connecting the Instrument to an External Device” (p. 13).

1 Check that the instrument power has 2 Configure the communication speed for
been turned off. the adapter.
Be sure to turn off the power to avoid any Set the DIP switch to the RS-232C baud rate of
damage to the instrument. the PQ3100 (19200 bps or 38400 bps).

3 Connect the adapter to the RS-232C 4 Turn on the instrument power (p. 44).
interface of the instrument.
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Configuring the instrument (SET UP screen and MONITOR screen)

1 Press the [SET UP] key to display the SET UP, Interface settings screen.

2 Set the RS-232C Connection to Set the RS-232C baud rate to match the
Bluetooth. one set for the adapter.
The instrument supplies 5-volt power toward the
Bluetooth® serial conversion adapter through Pin 19200 bps, 38400 bps

9 of the RS-232C interface connector, driving
the adapter.

Subnet mask 255

Default gateway 1
MAC address :

Bluetooth MEINEFEELN]s

RS-232C baud rate 19200 bps -
ey

Move the cursor Select

Press the [ENTER] key.

The adapter will be configured as follows:

Device name PQ3100#nnnnnnnnn:HIOKI
(n: Serial No. of the
instrument in 9 digits)

i Operation mode | Mode3 (Standby for the
— connections from all the
Bluetooth ® ;
Bluetooth™ devices)
.
Select the connection destination of the RS-232C interface. Pin code 0000
| Screen J Config FTP | Configmaill | felp | Response Not used
;(Adltalog (;o ctonflrm the execution of initial setting Escape sequence | Prohibited
or the adapter appears. character
6 Press the [MONITOR] key to display the For detailed settings for Hioki LR8410 Link
MONITOR, Zoom screen for parameter compatible logger (LR8410, LR8416 [available
selection. only in Japan]), refer to the Instruction Manual of
the logger.

See “6.8 Zoom of the Measured Value” (p. 92)

Six parameters data selected on the MONITOR,_
Zoom screen now can be sent wirelessly to the
logger.

Important

When measured values of the instrument are automatically saved to the LR8410 Link compatible
logger, any change to the display item of zoom screen and the current range of the instrument during
automatic saving leads to the measured values being saved improperly. Do not change the setting after
automatic saving is started.
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External 1/O

External I/O terminals are used to allow event signal input from an external device and to output a
signal to external device when an event occurs.

1234 1234 13
1890 3049
- 4 1 | Hioki
| Anomaly detector |—|> Memory HiCorder
|

O/l [eusa1Xg

) ) External devices are connected to 2 “External
External devices are connected to 1 “Event input B —
L e . output terminal (EXTERNAL OUT)” and 4
terminal (EVENT IN)” and 3 “Ground terminal for

event input (non-isolated) (GND1).” g;tu:c?) t(eé mg;)' for external output (non-

When you connect the detection signal of an The anomalies occurring in the instrument will

anomaly detector such as an over-current relay to be informed to the external device.

the event input terminal, an event will occur when When you connect the external output terminal

there is an anomaly operation. to a trigger input terminal on a waveform
recording device such as the Hioki Memory

See “13.1 Event Input” (p. 174). HiCorder, you can record waveforms on the

Memory HiCorder when an abnormality occurs.

See “13.2 External Output” (p. 175).

To use the external I/O terminals, you must perform the following tasks:
To use event input

* Check how to use event input terminal

 Set the external event to ON (p. 74)

» Use cables to connect the instrument with the external device (p. 177)
To use external output

* Check how to use the external output terminal
 Set the external output (p. 176)
» Use cables to connect the instrument with the external device (p. 177)
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Event Input

I 13.1 Event Input

Event input function is used to enable recording of the voltage and current waveforms and
measured values of an external event.

This function is useful to analyze power anomalies that may occur when other electronic/electrical
devices are started.

By inputting a signal to the event input terminal (EVENT IN) externally, you can make the instrument
determine that an external event has occurred when that event was input.

Setting
External event (p. 74) must be set to ON.

Signal input methods

External devices are connected to 1 “Event input terminal” 1234
(EVENT IN)” and 3 “Ground terminal for event input (non- 0ooon
isolated) (GND1).” ()
—t 1
Short the terminals 1 and 3 or input a pulse signal to the | Anomaly detector
terminal 1. '

Event input is recognized when the terminal is shorted (active See "13.4 Connection” (p. 177).

LOW) or the pulse signal is fell.

Specifications
Input voltage range High level: 2 V to 45V
Low level: 0 Vto 0.5V
Maximum input voltage 45V

between terminals

Maximum rated voltage to | Non-isolated (GND is shared by the instrument)
earth

Timing chart

I100 ms orI
S _ more
1 EVENT IN terminal : |
High '( )
2Vt 45V
A 4 w

3 Ground terminal (GND1) for event input

Low H

OVto05V | i
100 ms or more

« 3 “Ground terminal for event input (GND1)” is shared by GND of the instrument and is not isolated. Isolate as
required for input (4 “Ground terminal for external output (GND2)" is isolated).

 Use a single route for the wires connected to the event input terminal as any other cables bound together
with them may cause malfunction due to external noise.

 Longer wires may cause malfunction due to external noise. Wind the wires
around a ferrite clamp as shown in the figure before connection (position the &/

ferrite clamp as near the terminal block as possible). ' 3
p p ) @/W
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External Output

I 13.2 External Output

Outputs a signal to the external device synchronized with an event in the instrument showing that
there is an event.

Application
(1) Connect a warning device.

This is a good way to output warnings when events such as an interruption occurs.
(2) Connect to the trigger input terminal of a Memory HiCorder.

The instrument allows recording waveforms of an event for 200 ms to 11.2 s (1 s before event, 200
ms during the event, and 10 s after event) (see Before event occurs, After event occurs (p. 74)).
Use a Memory HiCorder with the instrument to record waveforms for a longer period.

Setting
See “13.3 External Output Settings (SET UP Screen)” (p. 176).

13

m
x
Signal output method z
=8
2 “External output terminal” (EXTERNAL OUT)” and 4 “Ground 1234 =
terminal for external output (non-isolated) (GND2)” are connected 0oon ©
to an external device.
L MN : Hioki
2 and 4 are isolated from the internal circuit of the instrument. I—Ib Memory HiCorder

Connect terminal 2 to an external power supply through a pull-up
resistor as shown in the following circuit diagram.
If an event occurs in the instrument, a pulse signal is output.

See “13.4 Connection” (p. 177).

Circuit Diagram
<Example of external circuit>

Power supply (30 V or lower)

Pull-up resistor
(10 kQ recommended)

<Internal circuit of the instrument>

Photo coupler

-, . 4 Ground terminal
for external

2 EXTERNAL
OUT terminal

output (GND2)
Specifications
Output signal Open collector output Maximum input 5 mA
Isolated with a photo current
coupler
Active Low
Maximum input 30V Output format Short pulse setting: Approx. 10 ms
voltage pulse output
Long pulse setting: Approx. 2.5 s
pulse output
AV10 alarm setting: Low level
during alarm
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External Output Settings (SET UP Screen)

Timing chart

EXTERNAL — ]
OUT High v

Low & a

Short pulse setting: Approx. 10 ms
Long pulse setting: Approx. 2.5 s
AV10 alarm setting: Low level during alarm

I 13.3 External Output Settings (SET UP Screen)

Set when using the external I/0 terminal to connect the instrument to an external device.

1 Press the [SET UP] key to display the SET UP, Interface settings screen.

2 Set items for External Output.

CHI23: 3P40 1000V B
SET UP T/

-~ 0L[ o]
Auto FTP send

RS-232C connection
RS-232C haud rate T e

External output Short pulse

Make external output Suullla::..‘ul an event.

(2 —0—T0®

Move the cursor Select
OFF External output is disabled.
Short pulse A short pulse (approx. 10 ms) is output on recording start and stop, or during event IN.

Along pulse (approx. 2.5 s) is output only during event IN.
Set this function to be combined with the 2300 Remote Measurement System or a
Long pulse sequencer.
Low period is retained for approx. 2.5 s during event IN. If another event IN occurs during
the Low period, the Low period for is retained for another approx. 2.5 s.

This setting can be selected only when the flicker setting is AV10 (p. 66).
AV10 alarm If the AV10 alarm is set, also set the threshold value (0.00 V to 9.99 V).
Output will be set to low when the set threshold value is exceeded.
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Connection

Be sure to read “Using External I/O Terminals” (p. 13) before start.

Required items

O Wires

O  Slotted screwdriver

« Shaft diameter ¢3 mm cdgo

* Blade width: 2.6 mm

13

Recommended wire

Single wire: $0.65 mm (AWG22) g
Stranded wire: 0.32 mm’ (AWG22) @
Strand diameter: $0.12 mm or more s?_a
Acceptable limits =
Single wire: $0.32 mm to $0.65 mm (AWG28 to ANG22) ©
Stranded wire: 0.08 mm?® to 0.32 mm?* (AWG28 to AWG22)

Strand diameter: $0.12 mm or more

Standard insulation stripping length: 9 mm to 10 mm

Use cables to connect the instrument Wire connection procedure
with the external device.

External device

_ G

— @=mw Commercially available wire Press the termlnal button down using a tool,
such as a slotted screwdriver.

2. While the button is pressed, insert the wire
into the electric wire connection hole.

3. Press the button.

The electric wire is locked in place.

2 Turn on the external device. 3 Turn on the instrument. (p. 44)
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i¥.} Specifications

I 14.1 General Specifications

Operating environment

Indoor use, pollution degree 2, altitude up to 3000 m (9843 ft.)
At an altitude of above 2000 m (6562 ft.), the measurement categories are lowered to
1000 V CAT II, 600 V CAT .

Operating temperature
and humidity

Temperature: —20°C to 50°C (—4°F to 122°F)
When communicating via LAN or USB: 0°C to 50°C (32°F to 122°F)
When using the external control terminal: 0°C to 50°C (32°F to 122°F)
When running on battery: 0°C to 50°C (32°F to 122°F)
When charging battery: 10°C to 35°C (50°F to 95°F)

Humidity: 80% RH or less (no condensation)

Storage temperature
and humidity

-30°C to 60°C (—22°F to 140°F), 80% RH or less (no condensation)
When the instrument is not in use for an extended period, remove the battery pack
from the body and store in an environment of —20°C to 30°C (-4°F to 86°F).

Dust-proofness,
Water-proofness

IP30 (EN 60529)

14

Applicable standards

Safety EN 61010
EMC EN 61326 Class A

Compliance standards

Harmonics IEC 61000-4-7:2009, IEC 61000-2-4 Class 3
Power quality IEC 61000-4-30:2015 Class S, EN 50160, IEEE 1159
Flicker IEC 61000-4-15:2010

Power supply

suoneolnadg

» 71002 AC Adapter
Rated supply voltage: 100 V to 240 V AC (Voltage fluctuations of £10% for the rated
supply voltage are taken into account.)
Rated supply frequency: 50 Hz/60 Hz
Anticipated transient overvoltage: 2500 V
Maximum rated power: 80 VA (including AC adapter), 35 VA (main unit only)
» 71003 Battery Pack (Ni-MH 4500 mAh)
Rated supply voltage: 7.2 V DC

Recharge function

Charges the battery regardless of whether the instrument is on or off.
Charging time 5 hours 30 min at a maximum (at 23°C, as a referential)

Continuous operating
time

When Z1003 Battery Pack is used (at 23°C, as a referential)
Approx. 8 hours (fully charged, continuous operation, with LCD backlight turned off
automatically and sensors not involving AC/DC sensors used)

Backup battery

Approx. 10 years (at 23°C, as a referential)
For backup clock and setting conditions (Lithium battery)

Memory capacity

4 MB

Maximum recording
period

1 year (366 days)

Maximum recording
events

9999 events

Clock function

Auto-calendar, leap-year correcting, 24-hour clock

Real-time clock
accuracy

+0.5 s per day (when main unit is on, within operating temperature and humidity range)

Display refresh rate

Approx. 0.5 s

Display 6.5-inch TFT color LCD (640 x 480 dots)

Interface SD memory card, USB, LAN, RS-232C, external I1/0

Dimensions Approx. 300W x 211H x 68D mm (11.81"W x 8.31"H x 2.68"D) (excluding protrusions)
Body Strap can be attached.
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General Specifications

Mass Approx. 2.5 kg (88.2 0z.) (with Z1003 Battery Pack installed)

Product warranty period 3 years

Accessories See “Accessories” (p. 2).

Options See “Options” (p. 3).
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14.2 Input Specifications/Output Specifications/
Measurement Specifications

1.

Basic specifications

Number of channels

Voltage: 4 channels
Current: 4 channels

Input Terminal
Specifications

Voltage: Plug-in terminal (Safety terminal)
Current: Special connector (Hioki PL14)

Current sensor power
supply

For AC/DC Auto-Zero Current Sensor, AC Flexible Current Sensor
+5V+0.25V, -5 V+0.25 V, supply current up to 30 mA per channel

Wiring

Single-phase 2-wire/DC: 1P2W/DC

Single-phase 3-wire: 1P3W

Single-phase 3-wire 1-voltage measurement; 1P3W1U
3-phase 3-wire 2-watt meter measurement: 3P3W2M
3-phase 3-wire 3-watt meter measurement: 3P3W3M
3-phase 4-wire: 3P4W

3-phase 4-wire 2.5 element: 3P4W2.5E

In addition to one of the avobe, input CH4.

14

Input method

Voltage: Isolated input (U1, U2, U3, U4 and N terminal have a common differential
input, and U1, U2, U3, U4 and N terminal are internally non-isolated)
Current: Isolated input through a current sensor

Input resistance

Voltage input section: 5 MQ + 20%
Current input section: 200 kQ + 20%

suoneolnadg

Maximum input voltage

Voltage input section: 1000 V AC/DC, 2200 V peak
Current input section: 1.7 V AC/DC, 2.4 V peak

Maximum rated voltage
to earth

Voltage input section: 1000 V AC (Measurement category lll), 600 V AC (Measurement
category 1V), and anticipated transient overvoltage 8000 V
Current input section: Depends upon the current sensor being used

Measurement method

Digital sampling, zero-cross synchronized calculation method

Sampling frequency

200 kHz

A/D converter resolution

16 bits

Display range

Voltage: 2 V to 1300 V

Current: 0.4% to 130% of range

Power: 0.0% to 130% of range

Measurement items other than the above: 0% to 130% of range

Zero display range

RMS voltage: Lower than 2 V

If the RMS voltage is 0 V, the voltage DC value, harmonic voltage (all orders), power
value, harmonic active power (all orders), and reactive power (all orders) are made to
be zero.

RMS current: Less than 0.4% f.s.

If the RMS current is 0 A, the current DC value, harmonic current (all orders), power
value, harmonic active power (all orders), and reactive power (all orders) are made to
be zero.

Effective measurement
range

« Voltage

AC: 10 V to 1000 V The peak voltage is +2200 V. DC: 5V to 1000 V
 Current

5% to 120% of range The peak current is +400% of range.
* Power

5% to 120% of range (with both voltage and current within effective measuring range)
See separate specifications for harmonic measurement

Event judgment

Use internal data (floating point) instead of displayed value for event judgment.
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2. Measurement items
(1) Item detected at a sampling frequency of 200 kHz with no gaps

| Notation | 1P2w | 1P3W |1P3W1U 3P3W2M |3P3W3M| 3P4W |3P4W2.5E

Transient voltage Tran 1,4 1,2,4 1,4 1,2,4 1,2,3 1,2,3,4 1,3,4

(2) Items measured each 1 cycle with no gaps

| Notation | 1P2w | 1P3W |1P3W1U |3P3W2M 3P3W3M | 3P4W |3P4W2.5E

Frequency (1 wave)‘ Freq_wav ‘ Ul

(3) Item measured over 1 cycle with no gaps, commencing at a fundamental zero crossing, and
refreshed each half-cycle

| Notation | 1P2W | 1P3W |1P3W1U | 3P3W2M |3P3W3M | 3PAW |3P4W25E
RMS voltage refreshed Urms1/2 1,4 12,4 1,4 12,34 |12,23,31 1,2,3,4
each half-cycle
Swell Swell 1 1,2 1 1,2,3 12,23,31 1,2,3
Dip Dip 1 1,2 1 1,2,3 12,23,31 1,2,3
Interruption Intrpt 1 1,2 1 1,2,3 12,23,31 1,2,3
RVC RVC 1 1,2 1 1,2,3 12,23,31 1,2,3
Instantaneous flicker Pinst 1 1,2 1 1,2,3 12,23,31 1,2,3
value
RMS current refreshed Irms1/2 1,4 1,2,4 1,2,3,4
each half-cycle

(4) ltems measured over half-cycle with no gaps

| Notation | 1P2W | 1P3W |1P3W1U|3P3W2M | 3P3W3M | 3P4W | 3P4w2.5E

Inrush current ‘ Inrush ‘ 1,4 ‘ 1,2, 4 ‘ 1,2,3,4

(5) Items measured over the approximately 200-ms (10/12-cycle for 50 Hz / 60 Hz, respectively)
aggregation with no gaps

| Notation | 1P2w | 1P3W |1P3W1U|3P3W2M | 3P3W3M | 3P4W | 3P4W2.5E

Frequency (200 Freq Ul

ms)

Frequency (10 Freq10s Ul

sec)

;’ggige waveform Upk+,Upk— 14 | 124 14 | 1,234 | 12,2331 12,34

Current waveform Ipk+Ipk— 14 124 1234

peak

RMS voltage 14 1,2, 14 B 1,2,3, 1,2,3,

(phase) ’ AVG,4 ' AVG AVG,4

urms

RMS voltage (line) ~ ~ ~ 1,2,3, | 12,2331, 12,23,31,
AVG4 | AVG AVG,4

Voltage DC Udc 14 | 124 14 | 1234 | 12,2331 1,2,3,4

Voltage CF Ucf 14 | 124 14 | 1234 | 12,2331 1,2,3,4
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Notation ‘ 1P2W ‘ 1P3W | 1P3W1U | 3P3W2M | 3P3W3M | 3P4W | 3P4W2.5E

RMS current Irms 1,4 1,2,AVG,4 1,2,3,AVG,4
Current DC Idc 1,4 1,2,4 1,2,3,4
Current CF Icf 1,4 1,2,4 1,2,3,4
Active power P 1 1,2,SUM ‘ 1,2,3,SUM
Active energy WP+,WP- 1 SUM
Energy cost Ecost 1 SUM
Reactive power Q 1 1,2,SUM ‘ 1,2,3,SUM
Reactive energy WQ_LAG,

WQ_LEAD ! SUM
Apparent power S 1 1,2,SUM 1,2,3,SUM
Apparent energy WS 1 SUM
Power factor /
displacement PF/DPF 1 1,2,SUM 1,2,3,SUM
power factor
Active power Dem_ WP+,
demand quantity Dem_WP- ! SUM
Reactive power Dem_WQ_LAG, 1 SUM
demand quantity Dem_WQ_LEAD
Apparent power Dem_ WS 1 SUM
demand quantity -
Active power Dem_P+,
demand value Dem_P- L SUM
Reactive power Dem_Q_LAG, 1 SUM
demand value Dem_Q_LEAD
Apparent power Dem_S 1 SUM
demand value
Power factor Dem PE 1 SUM
demand value -
Voltage negative-
phase unbalance Uunb - SUM
factor
Voltage zero-
phase unbalance Uunb0 - SUM
factor
Current negative-
phase unbalance lunb - SUM
factor
Current zero-
phase unbalance lunbO - SUM
factor
Harmonic voltage Uharm 1,4 1,2,4 1,4 12,34 | 12,23,31 1,234
Harmonic current Iharm 14 1,24 12,34
Harmonic power Pharm 1 1,2,SUM SUM 1,2,3,SUM
Interharmonics Uiharm 14 | 124 14 | 1234 | 12,2331 1,2,3,4
voltage
Interharmonics liharm 14 1,24 1,234
current
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Notation \ 1P2W \ 1P3W | 1P3W1U | 3P3W2M | 3P3W3M | 3P4W | 3P4W2.5E
Harmonics voltage Uphase 14 | 124 14 | 1,234 | 12,2331 12,34
phase angle
Harmonics current Iphase 1.4 12,4 12,34
phase angle
Harmonic voltage-
current phase Pphase 1,4 1,2,SUM SUM 1,2,3,SUM
difference
Voltage total
harmonic Uthd-F/Uthd-R 1,4 12,4 1,4 12,34 | 12,23,31 1,234
distortion rate
Current total
harmonic Ithd-F/Ithd-R 14 12,4 1,234
distortion rate
K factor KF 1,4 1,2,4 1,2,3,4
(6) Flicker measurement parameter
Notation 1P2W 1P3W | 1P3W1U | 3P3W2M | 3P3W3M | 3P4W | 3P4W2.5E
Short-term voltage Pst 1 1,2 1 1,2,3 12,23,31 1,2,3
flicker
Long-term voltage PIt 1 1,2 1
flicker
AV10 dv1o, 1 1,2 1
(Every 1 min., dVv10 AVG,
average hourly dVv10 MAX,
value, maximum dV10 MAX4,

hourly value,

4th maximum
hourly value,
overall (during the
measurement)
maximum value)

dV10 total MAX

3. Accuracy specifications

Conditions of

guaranteed accuracy

Guaranteed accuracy period: 1 year

Guaranteed accuracy period from adjustment made by Hioki: 1 year

Temperature and humidity for guaranteed accuracy: 23°C+5°C (73°F+5°F), 80% RH or

less

Warm-up time: at least 30 min

Power supply frequency range: 50 Hz/60 Hz + 2 Hz

Power factor=1, common-mode voltage 0 V, specified after zero-adjustment

For AC measurement, add the following conditions:

Input of 10 V rms or more in the standard channel (U1)
Frequency Range: When the measurement frequency is set to 50 Hz: 40 Hz to 58 Hz

When the measurement frequency is set to 60 Hz: 51 Hz to 70 Hz

Temperature coefficient

0.1% f.s./°C

Effect of common mode

Within £0.2% f.s.

voltage (2000 V rms AC, 50 Hz/60 Hz, between voltage input and the instrument case)
Effect of external Within 1.5% f.s. (in a magnetic field of 400 A rms/m AC, 50 Hz/60 Hz)
magnetic
184

HIOKI PQ3100A961-03




4. Transient voltage measurement specifications

Input Specifications/Output Specifications/Measurement Specifications

Tran

Measurement method

Detected using the sampled waveform from which the fundamental wave component
(50 Hz/60 Hz) (detected once for every waveform of fundamental voltage)

Displayed items

Transient voltage value: Peak value of a waveform from which the fundamental
component is eliminated obtained over a 3-ms time
Transient width: Period during which threshold value is exceeded (up to 2 ms)
Maximum transient voltage value:
The maximum of peak values of a waveform from which the fundamental component
is eliminated obtained during the period from transient IN to transient OUT (leaving
channel information)
Transient period:
Period from transient IN to transient OUT
Transient count within the period:
Number of transients occurring during period from transient IN to transient OUT
(The number of transients includes ones occurring across every channel; however,
transients occurring simultaneously on multiple channels are counted as one)
(RMS transient: For testing purposes)

Measurement range

+ 2.200 kV peak

Measurement band

5 kHz (-3 dB) to 40 kHz (-3 dB), specified at 20 V rms

Minimum detection
width

14

5us

Measurement accuracy

15.0% rdg. £1.0% f.s. (specified at 1000 V rms, 15 kHz)

Event threshold

2200.0V
Set as an absolute value relative to the peak value (crest value) of the waveform from
which the fundamental component is eliminated.
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Event IN

In the state that the transient voltage is detected for the first time during the 200-ms
aggregation period

Event occurrence time represents the time when a peak value exceeds the threshold
value.

The detected peak voltage and transient width are displayed.

Event OUT

The lead of the 200-ms aggregation period in which no transient voltages were
detected on any one of the channels, following the transient event IN state.
The transient period (difference between the IN time and OUT time) is indicated.

Multiple-phase system
treatment

Begins when a transient voltage is detected for any one of the U1 to U4 channels and
ends when no transient voltage is detected for every channels.

Saved waveforms

Event waveforms

Transient waveforms

Event IN:

Saves a waveform 1 ms before and 2 ms after the position at which the maximum
transient voltage is detected within one waveform including event IN.

Event OUT:

Saves a waveform 1 ms before and 2 ms after the position at which the maximum
transient voltage is detected between event IN and event OUT.

5. Frequency cycle measurement specifications

Freq_wav

Measurement method

Reciprocal method
Frequency calculated from the reciprocal of the accumulated time over a 1-cycle time
on U1 (reference channel)

Displayed items

Frequency obtained over a 1-cycle time, maximum deviation between event IN and
event OUT

Measurement range

70.000 Hz

Measurement accuracy

+0.200 Hz or less (at an input of between 50 V and 1100 V)

Event threshold

Specified in deviation, 0.1 Hz to 9.9 Hz, 0.1 Hz increments
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Event IN Start time when the waveform exceeds the positive threshold value or falls below the
negative threshold value
Event OUT Start time when the waveform falls below the value calculated by subtracting 0.1

Hz from the positive threshold value in the negative direction or exceeds the one
calculated by adding 0.1 Hz to the negative threshold value in the positive direction.
Frequency hysteresis corresponds to 0.1 Hz.

Multiple-phase system
treatment

None

Saved waveforms

Event waveforms

6. RMS voltage refreshed each half-cycle measurement specifications Urms1/2

Measurement method

RMS voltage calculated using data obtained over a 1-cycle time refreshed each half-
cycle

Line voltage is used for 3-phase 3-wire (3P3W3M) wiring, while phase voltage is used
for 3-phase 4-wire wiring.

Displayed items

RMS voltage refreshed each half-cycle

Measurement range

1000.0 V

Measurement accuracy

During 10 V to 660 V input: +0.3% of declared voltage (at a declared input voltage of
100 V or more, but at an input of 10% to 150% for the declared input voltage)
Other than above: £0.2% rdg.+0.1% f.s.

7. RMS current refreshed each half-cycle measurement specifications Irms1/2

Measurement method

RMS current calculated using data obtained over a 1-cycle time refreshed each half-
cycle (synchronized with voltage of same channel).

Displayed items

RMS current refreshed each half-cycle

Measurement range

Depends on the current sensor in use

Measurement accuracy

1 0.2% rdg. £ 0.1% f.s. + (current sensor accuracy)
(Note: While using 2000 A range of Model CT7742, f.s. tolerance should be 2.5 times
the value)
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8. Swell measurement specifications

Input Specifications/Output Specifications/Measurement Specifications

Swell

Measurement method

Detected when the RMS voltage refreshed each half-cycle rises above the threshold
value.

Displayed items

Swell height: Maximum value for RMS voltage refreshed each half-cycle [V]
Swell duration: Period from the time a U1 to U3 swell is detected until the reading falls
below the value obtained by subtracting the hysteresis from the threshold value.

Measurement range

1000.0 V

Measurement accuracy

Same as for RMS voltage refreshed each half-cycle
Duration: Within a half-cycle time from the starting time and another half-cycle until the
end time

Event threshold Percentage with respect to declared input voltage

Event IN Start of a waveform with the RMS voltage refreshed each half-cycle greater than the
threshold value

Event OUT Start of a waveform with the RMS voltage refreshed each half-cycle being (threshold

value - hysteresis) or less

Multiple-phase system
treatment

Begins when a swell is detected in any one of the channels among U1 to U3, and ends
when no swell is detected in every channels.

14

Saved waveforms

Event waveforms

Trend Data

Saved the data of RMS voltage refreshed each half-cycle and RMS current refreshed
each half-cycle obtained in the period between 0.5 sec prior to the event IN and 29.5
sec after the event IN.

9. Dip measurement specifications
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Dip

Measurement method

Detected when the RMS voltage refreshed each half-cycle falls below the threshold
value.

Displayed items

Dip depth: Minimum value of the RMS voltage refreshed each half-cycle [V]
Dip duration: Period from the time a U1 to U3 dip is detected until the reading exceeds
the value obtained by adding the hysteresis to the threshold value.

Measurement range

1000.0 V

Measurement accuracy

Same as for RMS voltage refreshed each half-cycle
Duration: Within a half-cycle time from the starting time and another half-cycle until the
end time

Event threshold

Percentage with respect to declared input voltage

Event IN Start of a waveform with the RMS voltage refreshed each half-cycle falling below the
threshold value
Event OUT Start of a waveform with the RMS voltage refreshed each half-cycle is (threshold value

+ hysteresis) or greater

Multiple-phase system
treatment

Begins when a dip is detected in any one of the channels among U1 to U3, and ends
when no dip is detected in any of the channels.

Saved waveforms

Event waveforms

Trend Data

Saved the data of RMS voltage refreshed each half-cycle and RMS current refreshed
each half-cycle obtained in the period between 0.5 sec prior to the event IN and 29.5
sec after the event IN.
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10. Interruption measurement specifications

Intrpt

Measurement method

Detected when the RMS voltage refreshed each half-cycle falls below the threshold
value.

Displayed items

Interruption depth: Worst value for RMS voltage refreshed each half-cycle [V]
Interruption duration: Period from the time a U1 to U3 interruption is detected until the
reading exceeds the value obtained by adding the hysteresis to the threshold value.

Measurement range

1000.0 V

Measurement accuracy

Same as for RMS voltage refreshed each half-cycle
Duration: Within a half-cycle time from the starting time and another half-cycle until the
end time

Event threshold

Percentage with respect to declared input voltage

Event IN Start of a waveform with the RMS voltage refreshed each half-cycle falling below the
threshold value
Event OUT Starting time of a half-cycle voltage waveform to which an inrush current belongs when

it falls below the value calculated by subtracting the hysteresis from the threshold value

Multiple-phase system
treatment

Begins when an interruption is detected in any one of the channels among U1 to U3,
and ends when no interruption is detected in any of the channels.

Saved waveforms

Event waveforms

Trend Data

Saved the data of RMS voltage refreshed each half-cycle and RMS current refreshed
each half-cycle obtained in the period between 0.5 sec prior to the event IN and 29.5
sec after the event IN.

11. Rapid voltage change measurement Specifications

RVC

Measurement method

Detected when the RMS voltage refreshed each half-cycle exceeded the threshold
value.

However, detected as a dip when the value falls below the threshold value of a dip,
and detected as a swell when the value exceeds the threshold value of a swell.

Displayed items

AUSss:

Absolute difference [V] between 1-second average value of the RMS voltage refreshed
each half-cycle immediately before the event and the first 1-second average value of
the RMS voltage refreshed each half-cycle after the event.

AUmax:

Absolute difference [V] between all the RMS voltage refreshed each half-cycle between
the events and 1-second average value of the RMS voltage refreshed each half-cycle
immediately before the event.

Both values are the maximum value across the channels for multiple phase system.
The AUss is indicated for the minimum value in the event list.

Measurement range

1000.0 V

Measurement accuracy

Same with the RMS voltage refreshed each half-cycle
Duration: Within a half-cycle time from the accurate starting time and another half-cycle
until the accurate end time

Event threshold value

Percentage of nominal voltage

Event IN Start of a waveform outside of 1-second average value of the RMS voltage refreshed
each half-cycletthe threshold value

Event DISCARD RVC event is discarded if a dip or swell event is occurred after event IN.

Event OUT Start of a waveform entering the 1-second average value of the RMS voltage refreshed

each half-cyclexthe threshold value (including hysteresis) and remaining for 1 s.
The event period becomes a period 1 second shorter than the period between IN and
OUT.

Multiple-phase system
treatment

Started when any of the channels from U1 to U3 became RVC and ended when all the
channels ended the RVC.
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Saved waveforms

Event waveforms

Trend Data Saved the data of RMS voltage refreshed each half-cycle and RMS current refreshed
each half-cycle obtained in the period between 0.5 sec prior to the event IN and 29.5
sec after the event IN.

12. Instantaneous flicker measurement specifications Pinst

Measurement method

Uses IEC61000-4-15
230 V lamp/120 V lamp (Pst and Plt is selected for flicker measurement)

Displayed items

Instantaneous flicker value

Measurement range
Resolution

99.999
0.001

Measurement band

See RMS frequency characteristics.

Measurement accuracy

Accuracy not defined

13. Inrush current measurement specifications Inrush

Measurement method

Detected by observing the RMS current calculated using data obtained over a 1-cycle
time refreshed each half-cycle.
(synchronized with voltage of same channel)

Displayed items

Maximum current of the RMS current measured above

Measurement range

Depends on the current sensor in use
See “14.8 Range Configuration and Combination Accuracy” (p. 220).

Measurement accuracy

+ 0.3% rdg. £ 0.3% f.s. + (current sensor accuracy)
(Note: While using 2000 A range of Model CT7742, f.s. tolerance should be 2.5 times
the value)

Event threshold

From 0 to the value of the current range

Event IN Starting time of a half-cycle voltage waveform of each channel in which an inrush
current exceeded the threshold value
Event OUT Start of half-cycle voltage waveform with its inrush current being (threshold value -

hysteresis) or less

Multiple-phase system
treatment

None

Saved waveforms

Event waveforms

Trend Data

Saved the data of RMS voltage refreshed each half-cycle and RMS inrush current
obtained in the period between 0.5 sec prior to the event IN and 29.5 sec after the
event IN
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14. Frequency 10 s measurement specifications Freq10s

Measurement method

Reciprocal method
Frequency calculated from the reciprocal of the accumulated time for 10 s on U1
(reference channel)

Displayed items

Frequency

Measurement range

70.000 Hz

Measurement accuracy

+0.010 Hz or less

15. Frequency 200 ms measurement specifications Freq

Measurement method

Reciprocal method
Value calculated from the reciprocal of the accumulated time for 20 ms on Ul

Displayed items

Frequency

Measurement range

70.000 Hz

Measurement accuracy

+0.020 Hz or less

Event threshold

Specified in deviation, 0.1 Hz to 9.9 Hz, 0.1 Hz increments

Event IN

Starting time of an approximately 200-ms aggregation period to which a value belongs
when it exceeds the positive threshold value or falls below the negative threshold value

Event OUT

Start time of waveform returned to +(threshold value - 0.1 Hz)
Equivalent to a frequency hysteresis of 0.1 Hz

Multiple-phase system
treatment

None

Saved waveforms

Event waveforms

16. Voltage waveform peak measurement specifications Upk

Measurement method

Maximum point and minimum point of the sampled data during the 200-ms aggregation
period

Displayed items

Positive waveform peak value
Negative waveform peak value

Measurement range

+2200.0 V pk

Measurement accuracy

With a voltage of between 10% to 150% of the declared voltage input: 5% of declared
input voltage value
With a voltage other than above input: 2% f.s.

17. Current waveform peak measurement specifications Ipk

Measurement method

Maximum point and minimum point of the sampled data during the 200-ms aggregation
period

Displayed items

Positive waveform peak value
Negative waveform peak value

Measurement range

Ranges added the crest factor to each of the current ranges

Measurement accuracy

With a current of 50% f.s. or more input: 5% rdg. + (current sensor accuracy)
With a current of less than 50% f.s. input: 2% f.s.+ (current sensor accuracy)
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18. RMS voltage measurement specifications Urms

Measurement method

Measured during the 200-ms aggregation period in accordance with IEC61000-4-30
When set to 3P3W3M, 3P4W or 3P4W2.5E, the phase voltage and line voltage setting
is applied to the RMS voltage, Urms

Displayed items

RMS voltage on each channel
AVG (average) RMS voltage on multiple channels
(For details, see Calculation Formula.)

Display selection

Phase voltage/line voltage (When 3P3W3M/3P4W/3P4W?2.5E are set, both will be
stored)

Measurement range

1000.0 V

Measurement accuracy

With a voltage of between 10 V and 660 V input: + 0.2% of the declared voltage input
(at a declared input voltage of 100 V to 440 V but with a voltage of between 10% and
150% of the declared input voltage input)

With a voltage other than above input: +0.1% rdg. £0.1% f.s.

19. Voltage DC value measurement specifications Udc

Measurement method

14

Average value of the values obtained during the 200-ms aggregation period

Displayed items

Voltage DC value

Measurement range

1000.0 V

Measurement accuracy

1+0.3% rdg.+0.1% f.s.

20. Voltage CF value measurement specifications  Ucf

suoneolnadg

Measurement method

Calculated according to the RMS voltage and the peak value of the voltage waveform

Displayed items

Voltage CF Value

Measurement range

224.00

Measurement accuracy

Accuracy not defined

21. RMS current measurement specifications Irms

Measurement method

True RMS method
Measured during the 200-ms aggregation period based on IEC61000-4-30.

Displayed items

RMS current on each channel
AVG (average) RMS current on multiple channels
(For details, see Calculation Formula.)

Measurement range

Depends on the current sensor in use

Measurement accuracy

10.1% rdg.+0.1% f.s. + (current sensor accuracy)
(Note: While using 2000 A range of Model CT7742, f.s. tolerance should be 2.5 times
the value)

22. Current DC value measurement specifications Idc

Measurement method

Average value of the values obtained during the 200-ms aggregation period

Displayed items

Current DC value

Measurement range

Depends on the current sensor in use

Measurement accuracy

10.5% rdg.+0.5% f.s. + (current sensor accuracy)
(Note: While using 2000 A range of Model CT7742, f.s. tolerance should be 2.5 times
the value)
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23. Current CF value measurement specifications Icf

Measurement method

Calculated from the RMS current and the peak value of the current waveform.

Displayed items

Current CF Value

Measurement range

408.00

Measurement accuracy

Accuracy not defined

24. Active power measurement specifications P

Measurement method

Measured every 200 ms.

Displayed items

Active power on each channel

Sum of values on multiple channels (For details, see Calculation Formula.)
Inflow (consumption): Unsigned

Outflow (regeneration): Negative

Measurement range

Depends on the combination of voltage and current ranges (see “14.8 Range
Configuration and Combination Accuracy” (p. 220))

Measurement accuracy

DC: +0.5% rdg.£0.5% f.s. + (current sensor accuracy)

AC: £0.2% rdg.£0.1% f.s. + (current sensor accuracy)

(Note: While using 2000 A range of Model CT7742, f.s. tolerance should be 2.5 times
the value)

Power Factor Influence

1.0% rdg. or less (40 Hz to 70 Hz at power factor = 0.5)
Phase difference between voltage and current of the internal circuit: + 0.2865°

25. Apparent power measurement specifications S

Measurement method

RMS value calculation: Calculated from RMS voltage value, Urms and RMS current,
Irms.

Fundamental wave calculation: Calculated from fundamental wave active power and
reactive power

Displayed items

Apparent power on each channel
Sum of values on multiple channels
(For details, see Calculation Formula.)

Display selection

RMS calculation / fundamental wave calculation (Both of them are stored.)

Measurement range

Depends on the voltage x current range combination (see “14.8 Range Configuration
and Combination Accuracy” (p. 220))

Measurement accuracy

11 dgt. for calculations derived from the various measured values. (sum is £3 dgt.)
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26. Reactive power measurement specifications Q

Measurement method

RMS value calculation: Calculated from apparent power S and active power P
Fundamental wave calculation: Calculated from fundamental wave voltage and current.
Lag phase (LAG: current lags the voltage): Unsigned

Lead phase (LEAD: current leads the voltage): Negative

Displayed items

Reactive power on each channel
Sum of values on multiple channels
(For details, see Calculation Formula.)

Display selection

RMS calculation / fundamental wave calculation (Both of them are stored.)

Measurement range

Depends on the voltage x current range combination (see “14.8 Range Configuration
and Combination Accuracy” (p. 220))

Measurement accuracy

During RMS calculation: 1 dgt. for calculations derived from the various measured
values. (sum is 3 dgt.)

During fundamental wave calculation: +0.3% rdg.+0.1% f.s. + Current sensor
specifications (reactive factor=1) in fundamental wave frequency of 45 Hz to 66 Hz
(Note: While using 2000 A range of Model CT7742, f.s. tolerance should be 2.5 times
the value)

Influence of Reactive
Factors

(During fundamental
wave calculation)

14

1.0% rdg. or less (40 Hz to 70 Hz at a reactive factor of 0.5)
Phase difference between voltage and current of the internal circuit: + 0.2865°

27. Active energy, reactive energy, apparent energy measurement specifications
WP+, WP-; WQ_LAG, WQ_LEAD; WS

suoneolnadg

Measurement method

Integrated from active power separately by consumption and regeneration
Integrated from reactive power separately by lag and lead

Integration from apparent power

Electric energy is measured from the start of recording

Displayed items

« Active energy

WP+ (consumption), WP- (regeneration)

Sum of values on multiple channels (For details, see Calculation Formula.)
» Reactive energy

WQ_LAG (lag), WQ_LEAD (lead)

Sum of values on multiple channels (For details, see Calculation Formula.)
e Apparent energy: WS

Sum of values on multiple channels (For details, see Calculation Formula.)
* Elapsed time

Measurement range

Depends on the combination of voltage range, current range, and elapsed time. (see
“14.8 Range Configuration and Combination Accuracy” (p. 220))

Measurement accuracy

Active energy: Active power measurement accuracy +10 dgt.
Reactive energy: Reactive power measurement accuracy +10 dgt.
Apparent energy: Apparent power measurement accuracy +10 dgt.
Cumulative time accuracy: +10 ppmz1 s (23°C [73°F])

28. Energy cost measurement specifications Ecost

Measurement method

Calculated by multiplying active energy (consumption) WP+ by the unit energy cost (per
kilowatt-hour).

Displayed items

Energy cost

Measurement accuracy

+1 dgt. relative to calculations from measured values
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29. Power factor and displacement power factor measurement specifications PF, DPF

Measurement method

Power Factor: Calculated from apparent power S and active power P

Displacement Power Factor: Calculated according to fundamental wave active power
and reactive power

Lag phase (LAG: current lags more than the voltage): Positive

Lead phase (LEAD: current leads more than the voltage): Negative

Displayed items

Power factor/Displacement power factor on each channel
Sum of values on multiple channels
(For details, see Calculation Formula.)

Display selection

RMS calculation / fundamental wave calculation (Both of them are stored.)

Displacement power
factor measurement
accuracy

Inputs with its measurement accuracy voltage is 100 V or greater and its current is
10% or greater than the range:

When displacement power factor = 1: +0.05% rdg.

When 0.8<Displacement power factor<1: +1.50% rdg.

When 0<Displacement power factor<0.8: £(1 - cos(¢ + 0.2865)/cos(¢))x100% rdg. + 50
dgt. (reference)

¢: 1st order indication for phase difference between harmonics voltage and current
Phase accuracy of the current sensor is added to any of ¢.

30. Active power demand quantity (value), reactive power demand quantity (value), apparent
power demand quantity (value) measurement specifications

Dem_WP+ (Dem_P+), Dem_WP-(Dem_P-), Dem_WQ_LAG (Dem_Q_LAG), Dem_WQ_LEAD (Dem_
Q_LEAD), Dem_WS (Dem_S)

Measurement method

Active power demand quantity (value): Integrated from active power separately by
consumption and regeneration

Reactive power demand quantity (value): Integrated from reactive power separately by
lag and lead

Apparent power demand quantity (value): Integration from apparent power

Demand quantity: energy measured by the set interval time (not displayed if there is
only the record)

Demand value: average value of power measured by the set interval time

Measurement range

Depends on the voltage range x current range x interval time combination (see “14.8
Range Configuration and Combination Accuracy” (p. 220))

Demand quantity
measurement accuracy

Active energy: Active power measurement accuracy +10 dgt.
Reactive energy: Reactive power measurement accuracy +10 dgt.
Apparent energy: Apparent power measurement accuracy +10 dgt.
Cumulative time accuracy: +10 ppmz1 s (23°C)

Demand value
measurement accuracy

Accuracy of each measured valuex1 dgt.

31. Power factor demand value measurement specifications Dem_PF

Measurement method

Calculated using the active power demand value (consumption) Dem_P+ and the
reactive power demand value (lag) Dem_Q_LAG

Measurement accuracy

+1 dgt. for calculations derived from the various measured values.
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32. Harmonic voltage and harmonic current measurement specifications Uharm, lharm

Measurement method

Uses IEC61000-4-7

Following the harmonic analysis, indicated added the harmonics components that are
adjacent to the integer order interharmonic components. (For details, see Calculation
Formula.)

Analysis window width

10 cycles/12 cycles

Window point count

Rectangular 2048 points

Displayed items

From Oth to 50th order
Options for RMS and content percentage
For content percentage, when the RMS is 0, all orders should be set to 0%.

Measurement range

* Harmonic voltage

RMS value: 1000.0 V

Content percentage: 100%

* Harmonic current

RMS value: Depends on the current sensor in use
Content percentage: 500%

Measurement accuracy

« Voltage

Defined by the declared input voltage of 100 V to 440V

Oth order: Same as Voltage DC value

1st order: Same as RMS voltage

2nd order or higher: £10.0% rdg. when the value is more than 1% of the declared input
voltage, and the value should be +0.05% of the declared input voltage when the value
is less than 1% of the declared input voltage.

 Current

Oth order: same as Current DC value

1st to 20th order: +0.5% rdg.+0.2% f.s. + (current sensor accuracy)

21st to 30th order: £1.0% rdg.+0.3% f.s. + (current sensor accuracy)

31st to 40th order: £2.0% rdg.+0.3% f.s. + (current sensor accuracy)

41st to 50th order: £3.0% rdg.+0.3% f.s. + (current sensor accuracy)

(Note: While using 2000 A range of Model CT7742, f.s. tolerance should be 2.5 times
the value)

14
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33. Harmonic power measurement specifications = Pharm

Measurement method

Uses IEC61000-4-7
Indicates harmonic power for each channel and the sum for multiple channels
(For details, see Calculation Formula.)

Analysis window width

10 cycles/12 cycles

Window point count

Rectangular 2,048 points

Displayed items

From Oth to 50th order
Options for RMS and content percentage
For content percentage, when the RMS is 0, all orders should be set to 0%.

Measurement range

Depends on the voltage x current range combination (see Power range configuration
table)

Measurement accuracy

Oth order : +0.5% rdg. £0.5% f.s. + (current sensor accuracy)

1st to 20th order: £0.5% rdg.+0.2% f.s. + (current sensor accuracy)

21st to 30th order: £1.0% rdg.+0.3% f.s. + (current sensor accuracy)

31st to 40th order: £2.0% rdg.+0.3% f.s. + (current sensor accuracy)

41st to 50th order: £3.0% rdg.+0.3% f.s. + (current sensor accuracy)

(Note: While using 2000 A range of Model CT7742, f.s. tolerance should be 2.5 times
the value)
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34. Interharmonic voltage and interharmonic current measurement specifications

Uiharm, liharm

Measurement method

Uses IEC61000-4-7
Following the harmonic analysis, indicated added the harmonics components between
the integer orders harmonics components.

Analysis window width

10 cycles/12 cycles

Window point count

Rectangular 2,048 points

Displayed items

From order 0.5 t0 49.5
Options for RMS and content percentage
For content percentage, when the RMS is 0, all orders should be set to 0%.

Measurement range

Interharmonic voltage: 1000.0 V
Interharmonic current: Depends on the current sensor in use

Measurement accuracy

Interharmonic voltage:
Harmonic input has been specified with the declared input voltage, 100 V to 440V,
input.
With a harmonic input of 1% or more of the declared input voltage input: +10.0% rdg.
With a harmonic input of less than 1% of the declared input voltage: £0.05% of the
declared input voltage

Interharmonic current: Accuracy not defined

35. Harmonic voltage phase angle and harmonic current phase angle measurement

specifications

Uphase, Iphase

Measurement method

Applies IEC61000-4-7

Analysis window width

10 cycles/12 cycles

Window point count

Rectangular 2,048 points

Displayed items

Indicates the harmonic phase angle component of the integer-numbered order
(including the fundamental wave component)
(Where the reference channel’s fundamental wave phase angle is treated as 0°)

Measurement range

0.00° to +180.00°

Measurement accuracy

Accuracy not defined

36. Harmonic voltage and current phase difference measurement specifications Pphase

Measurement method

Uses IEC61000-4-7

Analysis window width

10 cycles/12 cycles

Window point count

Rectangular 2,048 points

Displayed items

Indicates the difference between the harmonic voltage phase angle and the harmonic
current phase angle (including fundamental wave component).

Phase difference between the harmonic voltage and the harmonic current on each
channel

Sum of values on multiple channels (For details, see Calculation Formula.)

Measurement range

0.00° to +180.00°

Measurement accuracy

1st order: +1°

2nd, 3rd order: £2°

4th order to 50th order: + (0.05° x k + 2°) (k: Harmonic Orders)

However, current sensor accuracy is added. Harmonic Voltage of every order is
specified as 1% of the declared voltage, and current level is specified as 1% f.s. or
more.
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Uthd, Ithd

Measurement method

Uses IEC61000-4-7

Analysis window width

10 cycles/12 cycles

Window point count

Rectangular 2,048 points

Displayed items

THD-F (total harmonic distortion factor for the fundamental wave)
THD-R (total harmonic distortion factor for the total harmonics including the
fundamental wave)

Display selection

THD-F/THD-R (storage is implemented for both)

Measurement range

Voltage: 0.00% to 100.00%
Current: 0.00% to 500.00%

Measurement accuracy

0.5%

Defined for the following input for a nominal input voltage of 100 V to 440 V:

Voltage

1st order: 100% of the nominal input voltage; 5th order or 7th order: 1% of the nominal
input voltage

Current

1st order: 100% of the current range; 5th or 7th order: 1% of the current range

14

Event threshold

Voltage: 0.0% to 100.0%
Current: 0.0% to 500.0%

Event IN

Start of 200-ms aggregation at which the value exceeds the threshold value.

Event OUT

Start of 200-ms aggregation at which the value becomes (threshold value - hysteresis)
or less.

Multiple-phase system
treatment

suoneolnadg

Separate by channel

Saved waveforms

Event waveforms

38. Voltage unbalance factor (negative-phase unbalance factor, zero-phase unbalance factor)

measurement specifications

Uunb, Uunb0

Measurement method

Calculated using the fundamental voltage component of each 3-phase in the 3-phase
3-wire (3P3W2M, 3P3W3M) and 3-phase 4-wire wiring (For details, see Calculation
Formula.).

Displayed items

Negative-phase unbalance factor (Uunb)
Zero-phase unbalance factor (Uunb0)

Measurement range

Component: V
Unbalance factor: 0.00% to 100.00%

39. Current unbalance factor (negative-phase unbalance factor, zero-phase unbalance factor)

measurement specifications

lunb, lunb0

Measurement method

Calculated using the fundamental current component of each 3-phase in the 3-phase
3-wire (3P3W2M, 3P3W3M) and 3-phase 4-wire wiring (For details, see Calculation
Formula.).

Displayed items

Negative-phase unbalance factor (lunb)
Zero-phase unbalance factor (lunb0)

Measurement range

Component: A
Unbalance factor: 0.00% to 100.00%.
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40. K Factor (multiplication factor) measurement specifications KF

Measurement method

Calculated using the harmonic RMS current value of 2nd order to 50th order. (For
details, see Calculation Formula.)

Analysis window width

10 cycles/12 cycles

Window point count

Rectangular 2,048 points

Displayed items

K factor KF

Measurement range

0.00 to 500.00

41. IEC flicker measurement specifications Pst, PIt

Measurement method

Uses IEC61000-4-15 (See “14.7 Calculation Formula” (p. 175))
Pst and PIt are calculated for every 10 min.

Displayed items

Short-term flicker: Pst, Long-term flicker: PIt

Measurement range and
resolution

0.000 to 99.999

Flicker filter

230V lamp/120 V lamp

Measurement accuracy

Pst +5% rdg. (Specified by the performance test from the IEC61000-4-15 Class F3)
Pst (value k) range:

0.1 to 20 (7 CPM or higher, 1620 CPM or less)

0.1to 5 (less than 7 CPM, over 1620 CPM)

(CPM means the number of changes for 1 min)

42. AV10 flicker measurement specifications dV10

Measurement method

See “14.7 Calculation Formula” (p. 205) (Calculated values are converted to 100 V.)
Calculated per minute

Reference voltage

Automatic (using AGC)

Displayed items

Value every 1 min., 1 hr. average value, 1 hr. maximum value, 4th largest value in 1 hr.,
and overall (within measurement period) maximum value for AV10

Measurement range and
resolution

0.000 V to 99.999 V

Measurement accuracy

2% rdg.£0.01 V
(with a 100 V rms sine wave [50 Hz/60 Hz], a fluctuating voltage of 1 V rms [99.5 V
rms to 100.5 V rms] , and a fluctuation frequency of 10 Hz)

Threshold

0.00 Vt0 9.99 V
Alarm output is generated if the threshold value is exceeded after comparing the value
to every 1 min. value.

43. RMS frequency characteristics

Frequency

Voltage Current Power

40 Hz to 70 Hz

Specified as RMS value

Specified as RMS value

Specified as RMS value

70 Hz to 1 kHz

+3% rdg.£0.2% f.s.

+3% rdg.£0.2% f.s.

+3% rdg.£0.2% f.s.

1 kHz to 10 kHz

+10% rdg.20.2% f.s.

+10% rdg.20.2% f.s.

£10% rdg.+0.2% f.s.

40 kHz

-3dB

-3dB

(Note: While using 2000 A range of Model CT7742, f.s. tolerance of the current and power should be 2.5 times the

value)
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IEC61000-4-30 Flagging concept

If an unreliable values are produce during a dip, swell, or interruption, the 200-ms aggregation will be “flagged.”
An interval data including the flagged 200-ms aggregation will also be flagged.

Flagged data are referenced to decide the frequency for an interruption, and are recorded in status information
of the TREND data. If events of a dip, swell, or interruption are set to off, the values are also flagged.

Using the included PQ ONE application software to load data and output it in the CSV format will cause a flag
to be output to the status information.

QUICK SET screen

Start confirmation

Confirmation of whether to launch the settings after initialization of the concerned
measurement settings and recording settings

Basic settings

CH123: 1P2WI/DC, 1P3W, 1P3W1U, 3P3W2M, 3P3W3M, 3P4W, 3P4W2.5E
CH4: OFF/ON

Connected devices

Diagrams for connecting voltage codes and current sensors as well as inserting SD
memory card

Automatic sensor recognition (Manual setting when a legacy model sensor is
connected)

Implementation of zero adjustment

Voltage wiring

Make voltage wiring
Sets the declared input voltage and confirm the level, phase and frequency.

Current wiring

Make current wiring
Sets the range.

Wiring check

Check the wiring

Event settings

Select “Easy Settings Course”

Recording settings

Recording interval: 1/2/5/10/15/30 sec, 1/2/5/10/15/30 min, 1/2 hour, 150 cycles (only
at 50 Hz) / 180 cycles (only at 60 Hz)

Display the available save time

Recording start: Interval time (*) / manual / specified time / repeat (Recording period is
00:00 to 24:00)

Recording stop: Manual (*)/specified time/timer

Folder/file name: Auto (*)/variable

Settings confirmation
Recording start

After confirming the settings, start the measurement (otherwise, complete the settings
without starting)

*: Default Settings
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Easy settings course

(o
. ourse Voltage events Inrush current Trend record only EN50160
Setting items
Wiring Set in advance
Current sensor Set in advance
Current range Switches to an
upper range when
Set in advance | the reference value Set in advance
is 1/5th or more of
the rated range
Measurement frequency Set in advance
Declared input voltage Set in advance
Selection of urms type Default
calculation
method THD type THD_F
PF/Q/S
calculation RMS value calculation
selection
Harmonics All levels All percentages
Recorded item settings Yes harmonic
Recording interval 1 min 10 min
Event hysteresis 1% 2%
Transient voltage 70% of the 100% of the
declared input Off declared input
voltage voltage
Voltage Swell 110% of the 110% of the
declared input Off declared input
voltage voltage
Voltage Dip 90% of the 90% of the
declared input Off declared input
voltage voltage
i 0,
Interruption 10% of _the 5% of the declared
declared input Off )
input voltage
voltage
RVC 3% of the declared
Off )
input voltage
Frequency (200 ms) Nominal input off Nominal input
frequency 5 Hz frequency +0.5 Hz
Frequency (1 wave) Off Off
0,
Inrush current off 200% of the Off
reference value
V_oltag_e total harmonic 50 Off 8%
distortion
Qurreqt total harmonic Off off
distortion
Flicker Off Pst, PIt

» Range settings for inrush current should not be changed without considering the reference value when the prior set
range is at its maximum. A value of 10% of the range is used as threshold value when the reference value (measured
value at the effective time of the easy setting) is 10% or less of the range.

If the reference value of 200% exceeds the rated range, the rated range value is set as the threshold value.

« Voltage THD is set as off if the RMS voltage value is 3% f.s. or less of the range.
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* After easy setting, (not only for easy setting) if the VT, CT are changed after setting the threshold value, the
threshold value does not change. (Event threshold value is set again after setting the VT, CT)

» Fundamentally, the settings that are not included in the table are taken as default values.

« The flicker filter is set to the 230 V lamp when the nominal input voltage is greater than 127 V and the 120 V lamp

when the nominal input voltage is less than or equal to 127 V.

14
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I 14.5 Event Specifications

Event detection method It can be detected in the recording interval of 1 sec or more.
The detection method relative to measured values for each event target is listed in the
measurement specifications.
External events: Event is detected by detecting the signal towards the EVENT IN
terminal.
Manual events: Events are detected by pressing the [MANUAL EVENT] key.
Enabled measurement item events are detected using OR logic.
Events cannot be detected using maximum (MAX), minimum (MIN), and average (AVG)

values.
Event-synchronized Event waveform: Approx. 200-ms aggregation (12.5 kS/s)
save functionality Transient waveform: instantaneous waveform 1 ms prior to and 2 ms after the position

at which the transient voltage waveform is detected (200 kS/s)
Event trend data: RMS trend data for each half-cycle equivalent to 0.5 sec prior to an
event and 29.5 sec after an event

Event contents

v Yes, —: No
Event list IN/OUT Measurement Event Transient Event
Event parameter .
notation support Items waveforms | waveform | trend data
Transient voltage Tran IN/OUT All v 4 —
instantaneous
Swell Swell IN/OUT values v — v
Dip Dip IN/OUT v — v
Frequency,
Interruption Intrpt IN/OUT | yoltage, current, 4 — v
RVC RVC IN/OUT/ | €lectric power,
DISCARD | Power factor, v — 4
unbalance
Inrush current Inrush IN/OUT | factor, harmonic v — v
voltage,
Frequency (200 ms) Freq IN/OUT harmonic
Frequency (1 wave) Freq_wav IN/OUT | current, v — —
: harmonic power,
V?Itagt.a total harmonic | Uthd IN/OUT | yoltage THD, v - .
distortion current THD
Inrush current Inrush INJouT | (event category) v — v
Current total Ithd IN/OUT v o o
harmonic distortion
Timer event Timer — 4 — —
External event Ext — v — —
Manual event Manu — v — —
Pre-event recording Before — v — —
Post-event recording | After — v — —
Recording start Start — v — —
Recording stop Stop — v — —
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I 14.6 Interface Specifications

1. SD memory card

Slot SD standard compliant x 1

Compatible card SD memory card/ SDHC memory card (Use only Hioki-approved card)
Format SD memory card format

Functions Save and read the following content:

* Binary data (measurement data)
« Settings file

e Screen copy

Deleting of files

Format

2. LAN interface

Connector RJ-45 x 1

14

Electrical specifications |IEEE802.3 compliant

Remote control application function
Recording Start and End control function
Configuration Function
Event list function (capable of displaying event waveforms, event vectors, and event
harmonic bar graphs)
Settings according to the communication commands, acquisition of measurement data,
and data download
Automatic data transmission with FTP client function
Automatic data acquisition with FTP server
Acquisition of file during saving not available
Acquisition of the data from the internal memory not available when recording
interval is less than 1 min.
E-mail transmission

Transmission method 100BASE-TX %)
Protocol TCP/IP g{
Functions HTTP server function (Compatible software: Internet Explorer® Ver. 9 or later) g

g.

Maximum cable length 100 m

3. USB interface

Connector Series B receptacle x 1

Method USB 2.0 (full-speed, high-speed), mass storage, class

Connection destination = Computer: Windows 7 (32-bit/64-bit) or Windows 10 (32-bit/64-bit)

Functions When connected to the computer, the computer recognizes the SD memory card to be
a removable disk, and downloads the data from the SD memory card.
Note: The instrument cannot be connected while recording (including standby).
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4. RS-232C interface

Connector

D-sub 9-pin x 1

Method

Compliance with RS-232C “EIA RS-232D,” “CCITT V.24,” and “JIS X 5101.”

Transmission mode

Full-duplex, start-stop synchronization method

Communication speed

19200 bps / 38400 bps

Data length 8 bits
Parity check None
Stop bit 1

Connection destination

Computer: Windows 7 (32-bit/64-bit) or Windows 10 (32-bit/64-bit)
Bluetooth®

Functions

Measurement and acquisition of measurement data by sending communication
commands
LR8410 Link compatible

5. External control interface

Connector

4-pin screwless terminal block x1

Details

External event input: input terminal [IN] x1, ground terminal [GND1] x1
External output: output terminal [OUT] x1, ground terminal [GND2] x1

Event Input

Recognizes as an event input by the fall in the pulse signal or the short-circuiting (active
LOW) of the GND1 terminal and the IN terminal each other.

Non-insulated (GND1 is common with this instrument ground)

Maximum rated power between terminals: 45 V DC

Voltage input (High: 2V to 45V, Low: 0 V to 0.5 V)

High duration: 100 ms or more, Low duration: 100 ms or more

Output

Open Collector 30 V, max 5 mA (isolation using photo-couplers)

Output between the GND2 terminal and OUT terminal depending on the external
output settings.

Short pulse: TTL low output at event generation, pulse width approx. 10 ms

Long pulse: TTL low output at event generation, pulse width approx. 2.5 s

AV10 alarm: TTL low output at AV10 alarm, reverts to high at recording stop or when
waiting to start recording
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I 14.7 Calculation Formula

Calculation Formula

1. RMS voltage refreshed each half-cycle (Urms1/2), Dip, Swell, Interruption (Intrpt), RMS current

refreshed each half-cycle (Irms1/2), Inrush current (Inrush)

g Single phase Single phase
. . 3-phase 3-wire 3-phase 3-wire 3-phase 4-wire
2-wire 3-wire 3P3W2M 3P3W3M 3PAW
1P2W 1P3W
Item
Urms1/2 U, U, U, Line voltage U,
Dlp U, U, 19 2 U,
= — > (U,-U
Swell U, (Uzs=Uys—U,q) U, M ;( w—Us) u,
Intrpt U, U, U, 1 w1 , U,
[Vrms]=U, = . U= ™M U5 -Us) :
e During 1P3W1U 0 During
- 2 H 1 M-1 2
v s:D(UCS) Without U, Uy= ” U, -U,) 3P4W2.5E
50 U, (Ups=U,;5=Uy)
* For 3P3W2M wiring, it is assumed that U;s—U,s+Us= 0
» For 3P3W3M wiring, phase voltage U is measured from the virtual neutral point, and line voltage is
determined by calculation.
» For 3P4W2.5E wiring, it is assumed that U,;+U,+U,;= 0
* Dip, Swell and Intrpt excludes U, and U, of 3P3W2M
Irms1/2 I, I, I, I,
Inrush I, I, I, I,
[Arms]=I, I.= Iy I3 (lis=lis—15s) I3
M-1 I I
f 2 (1) ' ‘
s=0
» For 3P3W2M wiring, it is assumed that 1,g+1,5+155=0.

c: Measurement channel, M: Number of samples per period, s: Number of sample points
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Calculation Formula

2. Voltage waveform peak (Upk), Voltage crest factor (Ucf), Current waveform peak (Ipk), Current
crest factor (Icf)

bulldlag Single phase Single phase
- . 3-phase 3-wire 3-phase 3-wire 3-phase 4-wire
2-wire 3-wire 3P3W2M 3P3W3M 3P4W
1P2W 1P3W
Item
Upk+ Up, Up, Up, Up,, Up,
Upk- Up, Up, Upzs Up,
[VI=Up. Up, Up, Up, Upy Up,
Up, Up,
During 1P3W1U During 3P4W2.5E
Without Up, U,e=—U;s—Ugg
 For 3P3W2M wiring, it is assumed that U;s—U,s+Uz= 0
 For 3P3W3M wiring, phase voltage U is measured from the virtual neutral point, and line voltage is
determined by calculation.
» For 3P4W2.5E wiring, it is assumed that U,;+U,+U;= 0
Ucf[ ] Ucf, Ucf, Ucf, Ucf,, Ucf,
Ucf, Ucf, Ucf, Ucf,, Ucf,
_ |up, Ucf, Ucf, Ucf;, Ucf,
Ucf= Tc Ucf, Ucf,
During 1P3W1U During 3P4W2.5E
Without Ucf, Upys=U;5—Ugg
 The larger absolute value among +, — is used for Up,
» For 3P3W2M wiring, it is assumed that U,;;—U,+U,;=0
» For 3P3W3M wiring, phase voltage U is measured from the virtual neutral point, and line voltage is
determined by calculation.
 For 3P4W2.5E wiring, it is assumed that U,;s+U,s+Uz= 0
Ipk+ Ip; Ip; Ip;
Ipk- Ip, Ip,
[Al=Ip; Ip;
Ip, Ip, Ip,
» With 3P3W2M wiring, it is assumed that |,5+1,5+155=0.
Icf[ ] Icf, Icf, Icf,
Icf, Icf, Icf,
_ |, lcf,
Ief= N Icf, Icf,
 The larger absolute value among +, — is used for Ip..

c: Measurement channel
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Calculation Formula

3. RMS voltage (Urms), RMS current (Irms)

g Single phase Single phase
p . 3-phase 3-wire 3-phase 3-wire 3-phase 4-wire
2-wire 3-wire 3P3W2M 3P3W3M 3P4W
I 1P2W 1P3W
tem
urms U, U, U, Line voltage Phase voltage
[Vrms]=U, U, U, 1% 2 U,
U = i (Uls _Uzs)
U; (Ugs=Ups—Uye) M szﬂ; U,
U, U, U, L U
Uc: U23= ﬁg(uu _USS) U4
1 M-1 5 i i
— ) U During 1P3W1U Mt During 3P4W2.5E
M 5:0( ) . 9 Uz = iZ(Uasfuu)z g__ —
Without U, T M & U, (Uys=—U;s—Uy)
Phase voltage Line voltage
u 1e
Ui U12: ﬁ;‘,(uu_un)z
U 1 M-1
’ U23: ﬁ 70(U2s_Uss)z
1 M-1
Us= ™M szo(uas*U15)2 14
U,
During 3P4W2.5E »
Ups=Uis~Uss -(-z)
Ung™ U= Line voltage Phase voltage CE;
1 1 1 1 L
E(u1+u2) 5(u1+uz+u3) U= §(U12+U23+U31) Ung= 5(ul+uz+u3) =
=}
v
During 1P3W1U Phase voltage Line voltage
Without U, 1 1
9 Une= §(u1+uz+u3) U= g(u12+U23+u31)
* For 3P3W2M wiring, it is assumed that U;s—U,s+Uz= 0
» For 3P3W3M wiring, phase voltage U is measured from the virtual neutral point, and line voltage is
determined by calculation.
» For 3P4W2.5E wiring, it is assumed that U,;;+U,+U;= 0
Irms I, I, I, I,
[Arms]=I, 1, 1, 1, 1,
I.= I3 (lss= 115~ 12s) Iy
L0y g . .
s=0
lavg= L™ L(1,+1,+1,)
1 3
E(Iﬁ' Iz)
» For 3P3W2M wiring, it is assumed that 1,s+1,5+155=0.

c: Measurement channel, M: Number of samples per period, s: Number of sample points
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Calculation Formula

4. Active power (P)

ol Single phase Single phase
- . 3-phase 3-wire 3-phase 3-wire 3-phase 4-wire
2-wire 3-wire 3P3W2M 3P3W3M 3P4W
1P2W 1P3W
Item
P W] P, P, P, P, P,
P.= P, P, P, P,
M-1
=D Y URTH > ~
0 During 1P3W1U During 3P4W2.5E
U,=-U, Ups=Us~Uss
Pyum=P1+P, Pym=P1+P,+P;

 The polarity symbols of active power P, indicate the current flow direction of the power during
consumption (+P), and during regeneration (-P).

 For 3P4W2.5E wiring, it is assumed that U,;s+U,s+Uz= 0

¢: measurement channel, M: number of samples per period, s: number of sample points

5. Voltage DC value (Udc), Current DC value (Idc)

ﬁ;lcs

WL Single phase Single phase
. p 3-phase 3-wire 3-phase 3-wire 3-phase 4-wire
2-wire 3-wire
" 1P2W 1P3W 3P3W2M 3P3W3M 3P4W
em
Udc [V] Udc, Udc, Udc, = , Udc,
Udc, Udc, Udc, Udc,,= ﬁé}”h‘“u) Udc,
Udc= Udc, uUdc, (Uss=U,s—Uyg) L et Udc,
iMZAch udc, Udc,,= ﬁg(uzs_uas)z Udc,
M3 During 1P3W1U M- , During 3P4W2.5E
Without Udc, Udey= 17 20U ~Usf | U, =U, Uy
» For 3P3W2M wiring, it is assumed that U,;;—U,+U,;s= 0
» For 3P3W3M wiring, phase voltage U is measured from the virtual neutral point, and line voltage is
determined by calculation.
» For 3P4W2.5E wiring, it is assumed that U ;s+U,+U;= 0
Idc [A] ldc, ldc, Idc, Idc,
Idc, Idc, Idc, Idc,
Idc= Idc, ldc, (=15 1,5) Idc,
1 M Idc, Idc,

 For 3P3W2M wiring, it is assumed that l;s+1,5+15= 0

c: Measurement channel, M: Number of samples per period, s: Number of sample points

208

HIOKI PQ3100A961-03




Calculation Formula

6. Apparent power (S)

g Single phase Single phase . . n
2-wire 3-wire 3-phase 3-wire 3-phase 3-wire 3-phase 4-wire
3P3W2M 3P3W3M 3P4W
Item 1P2W 1P3W
S [VA] PF/Q/S calculation selection: RMS value calculation
S, S, and S; of 3P3W3M uses phase voltage, while S, uses line voltage.
Sy Sy Sy
S=UXI, S, S,
S
During 1P3W1U | ~°
U,=U,
Ssum:51+82 Ssum: Ssum: Ssum:81+82+53
3
%(Sl'FSZ'FSS) ?(U12X|1+U23X|2+U31X|3)

PF/Q/S calculation selection: fundamental wave calculation
* This apparent power S is defined as the fundamental wave apparent power.
* (1): Harmonic calculation fundamental wave (1st order)

s s s 14
Se= S, S,
s:

2 2
v Py + Qe

w
Ssum: Psum(l)2 + qum(l)2 8
c: Measurement channel %
)
7. Reactive power (Q) S
Wirin Single phase @
iring Single phase 2-wire g-wﬁ-e 3-phase 3-wire | 3-phase 3-wire | 3-phase 4-wire
o 1P2W 1P3W 3P3W2M 3P3W3M 3P4W
Q [var] PF/Q/S calculation selection: RMS value calculation

* When S < |P| due to the effects of measurement errors or unbalance, S =|P| and Q = 0.
« Si: indicates lag and lead. The sign of reactive power Q (fundamental wave reactive power) is used.

Sign +: lag
Sign -: lead
Q Q Q
Q= Siys P’ Q Q:
Qs

Qun=  Siy/Syn” — P’

PF/Q/S calculation selection: Fundamental wave calculation

* This reactive power Q is defined as the fundamental wave reactive power.
* (1): Harmonic calculation fundamental wave (1st order)

« r: resistance after FFT, i: reactance after FFT

* Sign +: lag
Sign -: lead
Q Q Q. Q
Q= Uy Loy +Ugy ¥ Ly, | Q2 Q. Q
Duri Qs
uring
1P3W1U
U,~-U,
Qum=Q:+Q; Qun=Q1+Q+Q;

c: Measurement channel
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Calculation Formula

8. Power factor (PF), Displacement power factor (DPF)

LAl 2lisl Phase gl Phase 3-phase 3-wire 3-phase 3-wire 3-phase 4-wire
2-wire 3-wire
Item 1P2W 1P3W 3P3W2M 3P3W3M 3P4W
PF[] PF, PF, PF,
|P. PF, PF,
PF/Q/S PF= sl PF,
Calculation b
Selection: PFm= sisﬂ
RMS value sum
calculation | « Si: indicates lag and lead. The sign of reactive power Q (fundamental wave reactive power) is used.
Sign +: lag
Sign -: lead
* When S < |P| due to the effects of measurement errors or unbalance, S = |P| and PF = 1.
* When S =0, PF is taken as invalid data.
DPF [] DPF, DPF, DPF,
Py DPF, DPF,
PF/Q/S DPF= shg DPF,
Calculation
; 1P
Selection: DPF,= sn;“—m“’
Fundamen- sume
tal wave « Si: indicates lag and lead. The sign of reactive power Q (fundamental wave reactive power) is used.
calculation Sign +: lag
Sign -: lead
¢ (1): indicates the harmonic calculation fundamental wave (1st order)
* When Sy;, = 0, DPF is taken as invalid data.

c: Measurement channel

9. Active energy (WP+/WP-), Reactive energy (WQ_LAG/WQ_LEAD), Apparent energy (WS),

Energy cost (Ecost)
Wiring|  Single Phase Al e Phase 3-phase 3-wire 3-phase 3-wire 3-phase 4-wire
2-Wire 3-wire 3P3W2M 3P3W3M 3P4W

Item 1P2W 1P3W
WP+ [Wh] WP+= k3P, (+)
(consumption) !

* P(+): Only the consumption component of active power (positive component) is used.
WP- [Wh] WP-= K3 P,.()
(Regeneration) !

* P(-): Only the regeneration component of active power (negative component) is used.
WQ_LAG kS

— = Qun(LAG)

[varh] WQ_LAG ;
(Lag) * Q(LAG): Only the lag component of reactive power is used.
WQ_LEAD WQ _LEAD= k3.Q.,,(LEAD)
[varh] 1
(Lead) « Q(LEAD): Only the lead component of reactive power is used.
WS [VAh] Ws= 3s,,.
Ecost Ecost= wp +xrate
[Variable]

« rate: Electrical unit cost (variable setting from 0.00000 to 99999.9/kWh)

k: Calculation unit time [h], h: Measurement duration
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Calculation Formula

10. Active power demand quantity (Dem_WP+/Dem_WP-), reactive power demand quantity (Dem_
WQ_LAG/Dem_WQ_LEAD), apparent power demand quantity (Dem_WS)

Wiring| Single Phase ElRels Phase 3-phase 3-wire | 3-phase 3-wire | 3-phase 4-wire
2-wire 3-wire 3P3W2M 3P3W3M 3PAW

Item 1P2W 1P3W
Dem_WP+[Wh] Dem_WP+= k3P, (+)
(Consumption) 1

* P(+): Only the consumption component of active power (positive component) is used.
Dem_WP-[Wh] Dem WP-= k3P, (-)
(Regeneration) 1

« P(-): Only the regeneration component of active power (negative component) is used.

Dem_WQ_LAG]varh]
(Lag)

Dem_WQ_LAG= k3'q,,(LAG)

* Q(LAG): Only the lag component of reactive power is used.

Dem_WQ_LEAD]Jvarh]
(Lead)

Dem WQ_LEAD= 3o eap)

* Q(LEAD): Only the lead component of reactive power is used.

Dem_WS[VAh]

Dem_WS= kzhls
1

sum

Does not display only with the data output. k: Calculation unit time [h], h: Interval

11. Active power demand value (Dem_P+/Dem_P-), reactive power demand value (Dem_Q_LAG/
Dem_Q_LEAD), apparent power demand value (Dem_S), power factor demand value (Dem_PF)

(Regeneration)

Wiring|  Single Phase Slnele !)hase 3-phase 3-wire | 3-phase 3-wire | 3-phase 4-wire
Z-wire 3-wire 3P3W2M 3P3W3M 3PAW
Item 1P2W 1P3W
Dem_P+[W] Dem_P+= ii P )
(Consumption) h%
 P(+): Only the consumption component of active power (positive component) is used.
Dem_P-[W]

Dem P-= 1vp (
—_— h Z Psum( )

* P(—): Only the regeneration component of active power (negative component) is used.

Dem_Q_LAG|var]
(Lag)

Dem_Q LAG= %Zh:QM(LAG)

* Q(LAG): Only the lag component of reactive power is used.

Dem_Q_LEADJvar]
(Lead)

Dem_Q_LEAD= %iqm(mo)

* Q(LEAD): Only the lead component of reactive power is used.

Dem_S[VA = 13
em_S[VA] Dem_S . lessum
Dem_PF[ ] Dem_PF= Dem_P +
J(Dem_P+} +(Dem_Q_LAGY
h: Interval
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Calculation Formula

12. Voltage negative-phase unbalance factor (Uunb), Voltage zero-phase unbalance factor (Uunb0),
Current negative-phase unbalance factor (lunb), Current zero-phase unbalance factor (lunb0)

LRl 2lisl Phase gl Phase 3-phase 3-wire 3-phase 3-wire 3-phase 4-wire
2-wire 3-wire 3P3W2M 3P3W3M 3PaW
Item 1P2W 1P3W
Uunb[%] U= 4100
unl Upcs
Uunb0[%)] Uy %xloo
lunb[%] / o= :“99 100
pos
lunbO[%] L= %100
pos
3-phase 3-wire 3-phase 3-wire 3-phase 4-wire
3P3W2M 3P3W3M 3P4W
8;3:50 %\/(U1 e cos(a)+U, ecos( +seq2)+U, ecos(y +seq3))’ + (U, esin(a)+U, esin( +seq2) + U, esin(y + seq3))’
Uneg
» The fundamental RMS voltage (phase voltage) from the results of harmonic calculations is used.
* o: Phase angle of U;, B: Phase angle of U,, y: Phase angle of U,
» Use 3P3W2M after vector calculations in phase voltage as it is detected by line voltage.
I1zero 1 5 - - . ;
Ipos g\/(l1 ecos(a)+ 1, e cos(B +seq2)+ 1, e cos(y +seq3))’ + (1, esin(e)+ 1, esin(B + seq2)+ I, esin(y +seq3))
Ineg
» The fundamental RMS current (phase voltage) from the results of harmonic calculations is used.
* a: Phase angle of I, B: Phase angle of I,, y: Phase angle of I,
 For 3P3W2M, the calculations are performed with I, and I; replaced with each other.
Seq2 ‘ Seq3
Uzero, lzero | 0° 0°
Upos, Ipos 120° 240°
Uneg, Ineg | 240° 120°
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Calculation Formula

13. Harmonic voltage (Uharm), Harmonic current (Iharm), Interharmonic voltage (Uiharm),
Interharmonic current (liharm)

N g S [AliEED HNElC PEED 3-phase 3-wire | 3-phase 3-wire | 3-phase 4-wire

2-wire 3-wire
ltem 1P2W 1P3W 3P3W2M 3P3W3M 3P4W
Uharm [Vrms]=Ugy | Uy, Uy Uy U Uy
(including adjacent Uy Uy Uzac Uy
interharmonic Ug Usi Us
components) Uy Uy Uy Uy

ViUV +Ua) | During 1P3W1U
U= i[“'c[mﬂ Without Uy

=1 0

 For 60 Hz measurement, the value 10 in the formula is replaced with 12.
« Harmonic voltage content percentage (%): Uy/U,, % 100 (%)
* U, component is treated as DC for Oth order when k = 0.

Iharm [Arms]=lg I L Ly i
(including adjacent Ly Loy Lok
interharmonic Lok lax
components) L L L Lk

14

Vo= (Ickr )z +(Icki )2

e S )

2
 For 60 Hz measurement, the value 10 in the formula is replaced with 12. (_QD.;
* Harmonic voltage and current content percentage (%): lg/lc; X 100 (%) g'
e For 3P3W2M wiring, it is assumed that 1;;+1,:+15=0. g-
* |, component is treated as DC for Oth order when k = 0. 7
Uiharm [Vrms]=U, | Uy, Uy Uy U Uy
LJZk LJZk U23k U2k
U3k U31k U3|<
Uk U U U

U&Uu f +Us) | During 1P3W1U

s z Without U,
UCk: z U’ 1o
n=-3 { 10 )
« For 60 Hz measurement, the value 10 in the formula is replaced with 12; 3, with -3; and 4,
with —4.

« Intermediate harmonic voltage content percentage (%): Ug/U¢; x 100 (%)
* For 3P3W2M wiring, it is assumed that U;;—U,+U;=0

liharm [Arms]=I, I 11 Ly Ly
I I L2

|3k |3k

|4k |4k |4k |4k

Vo= (Ickr )z +(Icki )2

L (e )

e For 60 Hz measurement, the value 10 in the formula is replaced with 12; 3, with —=3; and 4,
with —4.

« Intermediate harmonic current content percentage (%): l¢/lc; x 100 (%)

« For 3P3W2M wiring, it is assumed that I,;+1,:+1,=0.

c: Measurement channel
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Calculation Formula

14. Harmonic power (Pharm), Harmonic reactive power (Qharm), K factor (KF)

LAl 2lisl Phase gl Phase 3-phase 3-wire 3-phase 3-wire 3-phase 4-wire
2-wire 3-wire 3P3W2M 3P3W3M 3P4W
Item 1P2W 1P3W
Pharm P P (Pw) P
[W]:Pck Pk: Uge X L +U g % 1 sz (sz) sz
P
During 1P3W1U .
U,=-U,
Poumkc=PuctPa Poumk=PuctPactPy
» Harmonic voltage content percentage (%): Pc/|Pc,| % 100 (%)
» The Py, P, values of the 3P3W2M wiring are used in internal calculations, but are not displayed.
Qharm (Qu) (Qu) (Qu) (Qu)
[\N]:Qck Q: Uge X lgq =Ugq X g (sz) (sz) (sz)
(Qa)
During 1P3W1U
U,=—U,
(Qsumk)=Qy;+Qy (Qsumk)=Qy;+Qy+Qx
» Harmonic reactive power Q,, is used in internal calculations, but is not displayed.
KF[] KF, KF, KF,
KF, KF, KF,
1,) KF, KF,
KF(:: k=1 = KF4
P
« K factor, also referred to as multiplication factor, indicates the power loss caused due to the
harmonic current RMS value in the transformer.

c: Measurement channel, k: Order of analysis, r: Resistance after FFT, i: Reactance after FFT
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Calculation Formula

15. Harmonic voltage phase angle (Uphase), Harmonic current phase angle (Iphase), Harmonic
voltage-current phase difference (Pphase)

Wiring|  Single Phase gl Phase 3-phase 3-wire | 3-phase 3-wire | 3-phase 4-wire
2-wire 3-wire 3P3W2M 3P3W3M 3P4W
Item 1P2W 1P3W
Uphase 0U, 0U, 00U, 0U 5 oU,,
[deg]=0U, OU U 00Uy U 60U,
_ o Uge 0Uy OU3y OUq,
= tan [—umj 0UL 0U, 60U,
During
1PU3W1U
Without 6U,,
* When U,,=U,=0, 6U,=0°
Iphase [deg]=0l, | 0ly 0l 0l
0l 0l 0l
— -1 ICi eISk
Ol = tan (.j Ol Ol
e When Iy, =l =0, ¢ply =0°
Pphase[deg]=0P, | 6P, 0P, 0P,
_ oo Qu 0P, 0P
ePCK_ an {Pckj 9P3k
ePsumk
* When P, =Q, =0, 6P, = 0°,

c: Measurement channel, k: Order of analysis, r: Resistance after FFT, i: Reactance after FFT
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Calculation Formula

16. Voltage THD (Uthd-F/Uthd-R), Current THD (lthd-F/Ithd-R)

LR Single phase 2-wire Sm:gsl_svﬁl;ase 3-phase 3-wire | 3-phase 3-wire | 3-phase 4-wire
Item 1P2W 1P3W 3P3W2M 3P3W3M 3P4W
Uthd-F THD-F_U, % THD-F_U, THD-F_U, THD-F_U,, THD-F_U,
[%]=THD-F_ | THD-F_U, 2.V’ THD-F_U, THD-F_U, THD-F_U,, THD-F_U,
U, THD-F_U=———x100 THD-F_U, THD-F_U, THD-F_U,, THD-F_U,
o ) THD-F_U, THD-F_U,
During
1P3W1U
Without THD-F_
U,
Ithd-F THD-F_I, THD-F_I, THD-F_I,
[%]=THD-F_ | THD-F_I, /> 1. THD-F_I, THD-F_I,
I, THD-F_I= kf x100 THD-F_I, THD-F_I,
o0 A THD-F_I,
During -
1P3W1U
Without THD-F_
I,
* The numerator of the mathematical formula is recorded but is not displayed (MAX, MIN, AVG)
Uthd-R THD-R_U; THD-R_U, THD-R_U, THD-R_U,, THD-R_U,
[%]=THD-R_ | THD-R_U, .> uy’ THD-R_U, THD-R_U, THD-R_U,, THD-R_U,
U, THD-R_U,= ~-2==x100 THD-R_U, THD-R_U, THD-R_U,, THD-R_U,
>yl THD-R_U, THD-R_U,
k=1
During
1P3W1U
Without THD-R_
U,
Ithd-R THD-R_I, THD-R_I, THD-R_I,
[%]=THD-R_ | THD-R_I, .[>. 1,7 THD-R_I, THD-R_I,
I, THD-R_I= ~£2=—=x100 THD-R_I, THD-R_I,
2l THD-R_I,
k=1
* The numerator of the mathematical formula is recorded but is not displayed (MAX, MIN, AVG)

c: Measurement channel, K: Total number of analyzed orders, k: Analysis order, (1): Harmonic calculation fundamental
wave (1st order)
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17. Short-term flicker (Pst), long-term flicker (Plt), AV10 flicker (dV10)

Calculation Formula

Wiring Single phase 2-wire Single Phase 3-ph_ase 3-ph_ase 3-ph_ase
1P2W 3-wire 3-wire 3-wire 4-wire
Item 1P3W 3P3W2M 3P3W3M 3P4W
Pst Pst, Pst, Pst, Pst,, Pst,
Pst, Pst, Pst,, Pst,
Pst.= Durin Pst;, Pst,
\/K1Po.1 + K, P + KyPag + K, P + Ko Py lPU3%N1U
Without Pst,
Values for K;=0.0314, K,=0.0525, K,=0.065, and K=0.08.
« Classification of cumulative probability function (CPF) uses 1024 classes.
» Cumulative probabilities (Pi) are obtained from the linear interpolation method, and
smoothed cumulative probability is calculated with the following method:
o Py =(Py,+P+P.5)/3
o Py =(P,,+Ps+P,)/3
o P1o=(Pg+Pg+Pg+P15+P;;)/5
* Pso=(P3g+Psg+Pg)/3
Plt PIt, Plt, Plt, Plt,, Plt,
Plt, Plt, Plt,, Plt,
< Plt,, Plt,
P|tC: , ;(Pst"f
N
During
1PU3W1U
Without PIt,
« N is the number of measurements (N = 12 times). (When N<12, use the number of
measurement N.)
dv10=AV10 AV10g, AV10, AV10, AV10, AV10y,
AV10y, AV10,, AV10 AV10,,
. AV10 AV10,
AV10,= %’,/Z(anmun)z During @31 ®)
f 1PU3W1U
Without
AV10,,

« U; is a reference voltage for AV10 flicker, and the average RMS voltage for 1 min.
« “a,” is luminosity coefficient corresponding to fluctuation frequency f,[Hz] obtained from the

perceived flicker curve.
* AU, is voltage fluctuation for the f,.
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Calculation Formula

18. Averaging method

| | CH1to4 Sum/AVG Comment
Freq Signed average Freq10s is similar
as well
Upk (+/-) Signed average
Ipk (+/-) Signed average
Ucf Calculated from the average of Upk
(absolute values of the positive one
or the negative one, whichever is
larger) and the average of Urms.
Icf Calculated from the average of Ipk
(absolute values of the positive one
or the negative one, whichever is
larger) and the average of Irms.
Urms Root mean square (RMS) Average results for all channels
are averaged.
Irms Root mean square (RMS) Average results for all channels
are averaged.
Udc Signed average
Idc Signed average
P Signed average Average results for all channels
are added.
S Signed average Average results for all channels
are added.
Q Signed average Average results for all channels
are added.
PF Calculated from Pavg and Savg.
DPF Calculated from Pavg and Savg.
Uunb Calculated from mean square of U,
and U s
Uunb0 Calculated from mean square of U,
and U s
lunb Calculated from mean square of |,
and I
lunb0 Calculated from mean square of |,
and I
Uharm (Level)/ Root mean square (RMS) Oth order is signed
Uiharm (Level) average.
lharm (Level)/ Root mean square (RMS) Oth order is signed
liharm (Level) average.
Pharm (Level) Signed average Average results for all channels
are added.
Uharm (Content {(N-th order harmonic average value)
percentage)/ / (Fundamental average value)} x
Uiharm (Content 100%
percentage)
lharm (Content {(N-th order harmonic average value)
percentage)/ / (Fundamental average value)} x
liharm (Content 100%
percentage)
218
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Calculation Formula

| ‘ CH1to4 ‘ sum/AVG Comment

Pharm (Content {(N-th order harmonic average value)

percentage) / (Fundamental average value)} x
100%

Uphase Vector average

Iphase Vector average

Pphase Vector average

Uthd-F/Uthd-R Calculated from mean squared RMS
values

Ithd-F/Ithd-R Calculated from mean squared RMS
values

KF Calculated from mean squared RMS
values

Signed averaging: Signs of values are included in average calculation.

AVG calculation of Uphase

tan—l[ Uckr ]
_Ucki

Here, U, and U, use the signed average values for each channel.

14

AVG calculation of Iphase

tan—l( Ickr )
_Icki

Here, I, and I, use the signed average values for each channel.

suoneolnadg

AVG calculation of Pphase

(Averaging process for each channel) tan‘l{y}
arm,

Here, Qharm, and Pharm, use the signed average values for each channel.

(Averaging process of the sum) tan’l{%}

sumk

Here, Q... and Py, use the sum calculation of the signed average results for each channel.
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Range Configuration and Combination Accuracy

I 14.8 Range Configuration and Combination Accuracy

1.

Power range configuration

While using the Model CT7131 AC Current Sensor

. Current range
Wiring
5.0000 A 50.000 A 100.00 A

1P2W/DC 5.0000 kW 50.000 kW 100.00 kW
1P3W 10.000 kW 100.00 kW 200.00 kw
1P3W1U

3P3W2M

3P3W3M

3P4W 15.000 kW 150.00 kW 300.00 kW
3P4W2.5E

Display format varies according to the declared voltage settings.

Combination Accuracy

Current range RMS current value 45 < f < 66 (Hz) Active power 45 < f < 66 (Hz)
100.00 A 0.4% rdg+0.12% f.s. 0.5% rdg.+0.12% f.s.
50.00 A 0.4% rdg+0.14% f.s. 0.5% rdg.+0.14% f.s.
5.000 A 0.4% rdg+0.50% f.s. 0.5% rdg.+0.50% f.s.

2. While using the Model CT7136 AC Current Sensor
Power range configuration
. Current range
Wiring
5.0000 A 50.000 A 500.00 A
1P2W/DC 5.0000 kW 50.000 kW 500.00 kW
1P3W 10.000 kW 100.00 kW 1.0000 MW
1P3W1U
3P3W2M
3P3W3M
3P4W 15.000 kW 150.00 kw 1.5000 MW
3P4W2.5E

Display format varies according to the declared voltage settings.

Combination Accuracy

Current range RMS current value 45 < f < 66 (Hz) ‘ Active power 45 < f < 66 (Hz)
500.00 A 0.4% rdg+0.112% f.s. 0.5% rdg.+0.112% f.s.
50.00 A 0.4% rdg+0.22% f.s. 0.5% rdg.+0.22% f.s.
5.000 A 0.4% rdg+1.3% f.s. 0.5% rdg.+1.3% f.s.
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Range Configuration and Combination Accuracy

3. While using the Model CT7126 AC Current Sensor

Power range configuration

. Current range
Wiring
500.00 mA 5.0000 A 50.000 A

1P2W/DC 500.00 W 5.0000 kW 50.000 kW
1P3W 1.0000 kW 10.000 kW 100.00 kW
1P3W1U

3P3W2M

3P3W3M

3P4W 1.5000 kW 15.000 kW 150.00 kW
3P4W2.5E

Display format varies according to the declared voltage settings.

Combination Accuracy

Current range RMS current value 45 < f < 66 (Hz) ‘ Active power 45 < f < 66 (Hz)

50.000 A 0.4% rdg.+0.112% f.s. 0.5% rdg.+0.112% f.s. 14

5.0000 A 0.4% rdg.+0.22% f.s. 0.5% rdg.+0.22% f.s.

500.0 mA 0.4% rdg.+1.3% f.s. 0.5% rdg.+1.3% f.s.
=1
@
Q.
=h

4. While using Model CT7731 AC/DC Auto-Zero Current Sensor 2
8‘.
Power range configuration @
. Current range
Wiring
10.000 A 100.00 A

1P2W/DC 10.000 kW 100.00 kW

1P3W 20.000 kW 200.00 kW

1P3W1U

3P3W2M

3P3W3M

3P4W 30.000 kW 300.00 kW

3P4W2.5E

Display format varies according to the declared voltage settings.

Combination Accuracy

RMS current value Active power

Current range Current DC value 45 << 66 (Hz) 45 <566 (Hz)
100.00 A 1.5% rdg.+1.0% f.s. 1.1% rdg.+0.6% f.s. 1.2% rdg.+0.6% f.s.
10.000 A 1.5% rdg.+5.5% f.s. 1.1% rdg.+5.1% f.s. 1.2% rdg.+5.1% f.s.
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Range Configuration and Combination Accuracy

5. While using Model CT7736 AC/DC Auto-Zero Current Sensor

Power range configuration

Current range
Wiring
50.000 A 500.00 A

1P2W/DC 50.000 kW 500.00 kW

1P3W 100.00 kW 1.0000 MW
1P3W1U

3P3W2M

3P3W3M

3P4W 150.00 kW 1.5000 MW
3P4W2.5E

Display format varies according to the declared voltage settings.

Combination Accuracy

Current range

Current DC value

RMS current value

Active power

45 < f < 66 (Hz) 45 < f <66 (Hz)
500.00 A 2.5% rdg.+1.1% f.s. | 2.1% rdg.+0.70% f.s. 2.2% rdg.+0.70% f.s.
50.000 A 2.5% rdg.+6.5% f.s. | 2.1% rdg.+6.10% f.s. 2.2% rdg.+6.10% f.s.

6. While using Model CT7742 AC/DC Auto-Zero Current Sensor

Power range configuration

Current range
Wiring
500.00 A 1000.0 A 2000.0 A

1P2W/DC 500.00 kW 1.0000 MW 2.0000 MW
1P3W 1.0000 MW 2.0000 MW 4.0000 MW
1P3W1U

3P3W2M

3P3W3M

3P4W 1.5000 MW 3.0000 MW 6.0000 MW
3P4W2.5E

Display format varies according to the declared voltage settings.

Combination Accuracy

Current range Input Current DC value RT:::::? (\;Iazl)u € 4':csti:: zgv(v:;)
2000.0 A 1> 1800 A 2.0% rdg.+1.75% f.s. | 2.1% rdg.+0.75% f.s. | 2.2% rdg.+0.75% f.s.
<1800 A 1.6% rdg.+0.75% f.s. | 1.7% rdg.+0.75% f.s.
1000.0 A - 2.0% rdg.+1.5% f.s. | 1.6% rdg.+1.1% f.s. 1.7% rdg.+1.1% f.s.
500.00 A - 2.0% rdg.+2.5% f.s. | 1.6% rdg.+2.1% f.s. 1.7% rdg.+2.1% f.s.
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Range Configuration and Combination Accuracy

7. While using the Model CT7044, CT7045, CT7046 AC Flexible Current Sensor

Power range configuration

Wil Current range Sensor range within ()
irin

g 50.000 A (600A) ‘ 500.00 A (600A) ‘ 5000.0 A (6000A)
1P2W/DC 50.000 kw 500.00 kwW 5.0000 MW
1P3W 100.00 kW 1.0000 MW 10.000 MW
1P3W1U
3P3W2M
3P3W3M
3P4W 150.00 kW 1.5000 MW 15.000 MW
3P4W2.5E

Display format varies according to the declared voltage settings.

Combination Accuracy

Current range RMS current value 45 =< f < 66 (Hz) ‘ Active power 45 < f < 66 (Hz)

5000.0 A 1.6% rdg.+0.4% f.s. 1.7% rdg.+0.4% f.s.

500.00 A 14

50.000 A 1.6% rdg.+3.1% f.s. 1.7% rdg.+3.1% f.s.
=1
@
Q.

8. While using the Model CT7116 AC Leakage Current Sensor §’
8‘.
Power range configuration @
. Current range
Wiring
50.000 mA 500.00 mA 5.0000 A

1P2W/DC 50.000 W 500.00 W 5.0000 kW

1P3W 100.00 W 1.0000 kW 10.000 kw

1P3W1U

3P3W2M

3P3W3M

3P4wW 150.00 W 1.5000 kW 15.000 kW

3P4W2.5E

Display format varies according to the declared voltage settings.

Combination Accuracy

Current range RMS current value 45 =< f < 66 (Hz) ‘ Active power 45 < f < 66 (Hz)
5.0000 A 1.1% rdg.+0.16% f.s. 1.2% rdg.+0.16% f.s.
500.00 mA 1.1% rdg.+0.7% f.s. 1.2% rdg.+0.7% f.s.
50.000 mA 1.1% rdg.+6.1% f.s. 1.2% rdg.+6.1% f.s.
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Range Configuration and Combination Accuracy
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Maintenance and Service

O

Calibrations

/AWARNING

Customers are not allowed to modify, disassemble, or repair the instrument. Doing
so may cause fire, electric shock, or injury.

The calibration frequency varies depending on the status of the instrument or installation
environment. We recommend that the calibration period be determined in accordance with the
status of the instrument or installation environment. Please contact your Hioki distributor to have
your instrument periodically calibrated.

I 15.1 Troubleshooting

If damage is suspected, check the “Troubleshooting” section before contacting your authorized
Hioki distributor or reseller.

Before having the instrument repaired

Symptom

‘ Check Item, or Cause ‘

Remedy and Reference

Unable to write data to the
SD memory card.

Unable to manipulate
folders and files, or format
the card.

The write-protected lock of
the SD memory card is in
an intermediate position.

Check the position of the write-protect lock and
disengage it.

The connector of the SD memory card is used to judge
whether the card is write-protected.

If the write-protected lock is in an intermediate position,
the determination of whether the card is write-protected
will depend on the connector.

For example, even if the instrument determines that the
card is not write-protected and allows data to be written
to it, a computer may determine that it is write-protected,
preventing data from being written to it.

“2.4 Inserting the SD Memory Card” (p. 42)

The display does not
appear when you turn the
power on.

If powering the instrument

with the AC adapter

* Are the power cord and
AC adapter connected
properly?

Verify that the power cord and AC adapter are connected
properly.
“2.5 Power Supply” (p. 43)

If powering the instrument

with the battery

* Has the 21003 Battery
Pack been properly
installed?

* Has the Battery Pack
been charged properly?

Verify that the battery pack has been charged and
installed.

“Installing the battery pack” (p. 38)

Keys do not work.

* Has the key lock been
activated? ?L ook

Press and hold the ESC key for at least 3 s to cancel the
key lock.
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Troubleshooting

Symptom

Check Item, or Cause

‘ Remedy and Reference

Voltage or current
measured values are not
displayed.

* Are the voltage cord
and current sensors
connected properly?

« Are the input channels
and displayed channels
correct?

* Has an appropriate
current range been
selected?

Verify the connections and wiring.

See “4.3 Connecting Voltage Cords to Instrument”
(p. 51) through “4.10 Checking Wiring” (p. 59).

Measured values do not
stabilize.

« Is the frequency of
the measuring line
50 Hz/60 Hz?

The instrument is not
supporting 400 Hz
frequency lines.

The instrument can only be used with 50/60 Hz lines.
400 Hz frequency cannot be measured.

« Is there any voltage input
applied?

The instrument may not be able to perform stable
measurement without voltage input to U1 (Sync source).

Unable to charge the
Z1003 Battery Pack (the
Charge LED does not light

up).

« Verify that the ambient
temperature is within the
range of 10°C to 35°C.

The instrument’s battery can be charged within the
ambient temperature range of 10°C to 35°C.

» Has the instrument been
stored for an extended
period of time with the
battery pack installed?

The battery pack may be degraded. Please purchase
a new battery pack. Contact your authorized Hioki
distributor or reseller. If you do not want to use the
instrument for one month or longer, remove the battery
pack and store at -20°C to 30°C.

If the cause of the issue remains unclear, execute a system or factory reset. Doing so will initialize
settings to their factory defaults.
See “System reset (Default)” (p. 76) and “Factory reset (Default)” (p. 77).

Replaceable parts and operating lifetimes
The characteristics of some of the parts used in the product may deteriorate with extended use. To
ensure the product can be used over the long term, it is recommended to replace these parts on a
periodic basis.
When replacing parts, please contact your authorized Hioki distributor or reseller.
The service life of parts varies with the operating environment and frequency of use. Parts are not
guaranteed to operate throughout the recommended replacement cycle.

Part ‘ Life ‘ Notes

Lithium battery Approx. 10 years The instrument contains a built-in backup
lithium battery. The backup battery offers

a service life of about 10 years. If the date
and time deviate substantially when the
instrument is switched on, it is the time to
replace that battery. Contact your authorized

Hioki distributor or reseller.

Electrolytic Capacitors Approx. 10 years The service life of electrolytic capacitors
varies with the operating environment.

Requires periodic replacement.

LCD backlight (with 50%
brightness)

Approx. 50,000 hr Requires periodic replacement.
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Cleaning

Part

Life

Notes

Model Z1003 Battery Pack

Approx. 1 year

or approx. 500
recharge/discharge
cycles whichever
comes first

Requires periodic replacement.

 To clean the instrument, wipe it gently with a soft cloth moistened with water or mild detergent.
* Wipe the LCD gently with a soft, dry cloth.

<System Error>

Code Error indication Cause Corrective action/more information

SY01 The internal The internal programming | The instrument must be repaired.
programming of the of the instrument is corrupt. | Contact your authorized Hioki distributor or
PQ3100 is corrupted and reseller.
the instrument must be
repaired.

SY02 | The SDRAM of the The memory of the
PQ3100 is corrupted and | instrument is corrupt.
the instrument must be
repaired.

SY03 | The adjustment values of | The adjustment values of
the PQ3100 are corrupted | the instrument are corrupt.
and the instrument must
be repaired.

SY04 | The display memory of The display memory of the
the PQ3100 is corrupted | instrument is corrupt.
and the instrument must
be repaired.

SY05 | BACKUP ERROR. Backed-up system Initialize and reconfigure the settings.
The PQ3100 must be variables are incorrect or If you experience backup errors frequently,
returned to default contradictory. the backup battery may have deteriorated.
factory condition. The instrument needs to be repaired.
Initialize? Contact your authorized Hioki distributor or
YES: ENTER key reseller.
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Error Indication

<File Error>
Code Error indication Cause Corrective action/more information
FLO1 Save failed. The instrument was unable | Format the SD memory card (p. 132).
to save the file due to
a problem with the SD
memory card.
The instrument was unable | Format the internal memory (p. 132).
to save the file due to a
problem with its internal
memory.
FLO02 Load failed. The instrument was unable | Save the settings file once again (p. 128)
to load settings data due to | and load it (p. 129).
a problem with the settings
file.
FLO3 File or folder could not The SD memory card is in | If the SD memory card is locked, unlock it
be deleted. the locked (write-protected) | (p. 42).
state, or the file or folder If the file or folder attribute is set to “read-
attribute is set to “read- only,” change the attribute using a computer.
only.”
FLO04 A file of the same name | The instrument was unable | Delete the data with the same filename from
exists. to copy data from its the SD memory card (p. 131) or change the
internal memory to the SD | filename using a computer.
memory card because data
with the same filename
already existed on the SD
memory card.
FLO5 Formatting failed. An SD memory card error | Reinsert the SD memory card and format it
occurred, or the card was | again (p. 132).
ejected, during formatting | If the card cannot be formatted, the card may
it. be damaged and should be replaced with a
new one.
An internal memory error The instrument must be repaired. Contact
occurred. your authorized Hioki distributor or reseller.
FLO6 Maximum files reached. | The maximum number of Execute any of the following.
Additional files cannot files or folders that can be | « Replace the SD memory card with a new
be created. created was exceeded. one.
 Copy the data on the SD memory card to
a computer (p. 135), delete unnecessary
data on the card with the instrument
(p. 131), or format the card (p. 132).
FLO7 Setting file and data file | Replacement of the SD This measured data cannot be loaded to the
do not match. memory card resulted in instrument.
the measured data having | If the SD memory card is extracted during
saved in a folder containing | recording, it is recommended inserting
a different setting file. This | the card extracted once again or insert a
measured data cannot be | different card that has been formatted with
loaded to the instrument. the instrument (p. 133).
228
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Error Indication

<SD Card Error>

Code Error indication Cause Corrective action/more information
SD01 SD card not found. Data cannot be saved Insert an SD memory card (p. 42).
Insert an SD card. to the SD memory card
because no SD memory
card has been inserted into
the instrument. Otherwise,
data cannot be loaded
from the SD memory card.
SD02 Error while attempting to | You attempted to access a | Copy the data on the SD memory card to
access the SD card. corrupt file or a corrupt SD | a computer (p. 135) and format the SD
memory card. memory card with the instrument (p. 132).
Or, the SD memory card
was removed while it was
being accessed.
SDO03 Unlock the SD card. The SD memory card is in | Unlock the SD memory card (p. 42).
the locked (write-protected)
state.
SD04 SD card is full. Data cannot be saved Execute any of the following.
Delete files or reformat. | to the SD memory card * Replace the SD memory card with a new
because the card is full. one.
» Copy the data on the SD memory card to
a computer (p. 135), delete unnecessary
data on the card with the instrument
(p. 131), or format the card (p. 132).
SD05 SD card is not formatted | SD memory card is not Format the SD memory card (p. 132).
properly. formatted properly.
Format card?
YES: ENTER key
No: ESC key
SD06 SD card not compatible. | An unsupported card such | Use the instrument's optional SD memory
as an SDXC memory card | card (p. 3).
has been inserted into the
instrument.
SD07 This is a read-only file. The SD memory card is in | If the SD memory card is locked, unlock it

the locked (write-protected)
state, or the file or folder
attribute is set to “read-
only.”

(p. 42).
If the file or folder attribute is set to “read-
only,” change the attribute using a computer.
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Error Indication

<Internal Memory Error>

Code Error indication Cause Corrective action/more information
MEO1 Internal memory is full. The instrument’s internal Perform this procedure.
Delete files or reformat. memory is full. 1. |If recording is in progress, stop
recording.
2. Copy the data on the internal memory to
the SD memory card (p. 131).
3. Delete all the files on the internal
memory (p. 131) or format the internal
memory (p. 132).
MEO02 Cannot be used because | The instrument’s internal Format the internal memory (p. 132).
internal memory is memory is corrupt.
damaged.
Proceed with
reformatting?
YES: ENTER key
No: ESC key
FTP error
Code Error indication Cause Corrective action/more information
FTO1 The login name or Connection to the FTP Check the setting for automatic data
password is incorrect. server failed due to transmission for the FTP (p. 162).
entering a wrong user Check the connection for the LAN
name or password for communication (p. 147).
login.
FT02 Cannot connect to the Connection to the FTP Check the FTP server setting (p. 156).
FTP server. server failed due to the Check the setting for automatic data
problem with the setting transmission for the FTP (p. 162).
or connection for the FTP | Check the connection for the LAN
server. communication (p. 147).
FTO3 Cannot save the file in The file cannot be saved Check the FTP server setting (p. 156).
the save destination. because either the FTP When the attribute of the destination
server setting has a directory (folder) is “Read Only”, use your
problem or the attribute of | computer to change the attribute.
the destination directory
(folder) is “Read Only”.
E-mail error
Code Error indication Cause Corrective action/more information
MLO1 Cannot connect to mail Connection to the mail Check the e-mail setting or connection.
server. server failed due to the See “12.5 E-mail Transmission” (p. 165).
problem with the e-mail
setting or connection.
MLO02 Cannot connect to POP Connection to the POP
server. server failed due to the
problem with the e-mail
setting or connection.
MLO03 Could not send email. E-mail transmission
failed due to the problem
with the e-mail setting or
connection.
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Error Indication

<Operation Error>

Code Error indication Cause Corrective action/more information

OPO01 This folder cannot be You attempted to delete The [PQ3100] base folder cannot be deleted.
deleted. the [PQ3100] base folder. | If you wish to delete it, you must do so on a

computer.

<Error>

Code Error indication Cause Corrective action/more information
ERO01 Invalid setting value. You attempted to configure | Configure the setting with a value that falls
the setting with a value that | within the valid setting range.
is outside the valid setting | See “5 Setting Change (SET UP Screen)”
range. (p. 63)

ER02 Maximum number of The number of events Stop the recording and change the event
recordable events exceeds the upper limit, threshold value in order that 10000 events
exceeded. 9999. No further events do not occur.

can be recorded. See “5.3 Event Settings” (p. 72)

ERO03 Battery level is Unable to upgrade the Charge the battery or use an AC adapter to
insufficient. version due to low battery | upgrade the version.
Please charge or use the | level.

AC adapter.

ER04 The setting could not be | Initialization for the adapter | Check the setting and connection to the

initialized. failed. Bluetooth® serial conversion adapter
(p. 171).
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Disposing the Instrument

When disposing of this instrument, remove the lithium battery and dispose of battery and instrument
in accordance with local regulations.

/A WARNING

o To avoid electric shock, turn off the power switch, disconnect all the cords and
cables from the device to be measured, and remove the lithium battery.

CALIFORNIA, USA ONLY
Perchlorate Material - special handling may apply.
See www.dtsc.ca.gov/hazardouswaste/perchlorate

Required items

O  Phillips screwdriver (No. 2)

E—

1 Turn off the instrument. (p. 44) 2 Remove all the cords connected to the
instrument.
3 Remove the 10 screws shown in the 4 If the Z1003 Battery Pack has been
following diagram with the Phillips head installed, remove the battery and the

screwdriver and remove the battery screw at the battery pack holder.
pack cover and side covers.
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Disposing the Instrument

5 Remove the rear cover and remove one 6 Remove the 2 screws on the front cover
screw of the metal plate. and then remove the front cover and
S rubber key.

7 Remove the 17 screws shown in the 8 Insert the tweezers between the battery
following diagram and then remove holder and the battery
the key printed circuit board and upper and lift the battery up to remove it.

chassis.

15
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Disposing the Instrument
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. Appendix

I Appx.1 Fundamental Measurement ltems

Item ‘ Display Iltem ‘ Display

Transient voltage Tran Power factor PF

Frequency (1 wave) Freq_wav Displacement power factor DPF

RMS voltage refreshed each | Urms1/2 Active power demand quantity Dem_WP+

half-cycle (Consumption)

RMS current refreshed each | Irms1/2 Active power demand quantity Dem_WP-

half-cycle (Regeneration)

Swell Swell Active power demand value Dem_P+
(Consumption)

Dip Dip Active power demand value Dem_P-
(Regeneration)

Interruption Intrpt Reactive power demand quantity | Dem_WQ_LAG
(Lag)

Inrush current Inrush Reactive power demand quantity | Dem_WQ_LEAD
(Lead)

RVC (Rapid voltage change) | RVC Reactive power demand value Dem_Q_LAG
(Lag)

Instantaneous flicker value | Pinst Reactive power demand value Dem_Q LEAD
(Lead)

Frequency (10 s) Freql0s, F10s Apparent power demand Dem_WS
guantity

Interharmonic voltage Uiharm Apparent power demand value Dem_S

Interharmonic current liharm Power factor demand value Dem_PF

Frequency (200 ms) Freq Harmonic voltage (Oth to 50th Uharm
order harmonics)

Voltage waveform peak+ Upk+ Harmonic current (Oth to 50th Iharm
order harmonics)

Voltage waveform peak- Upk- Harmonic power (Oth to 50th Pharm
order harmonics)

Current waveform peak+ Ipk+ Harmonic voltage phase angle Uphase
(1st to 50th order harmonics)

Current waveform peak- Ipk- Harmonic current phase angle Iphase
(1st to 50th order harmonics)

RMS voltage (phase/line) urms Harmonic voltage-current phase | Pphase
difference (1st to 50th order
harmonics)

Voltage DC Udc Total harmonic distortion Uthd
(THD-F/THD-R) (voltage) (Uthd-F or Uthd-R)

Voltage CF Ucf Total current harmonic Ithd
distortion (current) (THD-F/ (Ithd-F or Ithd-R)
THD-R)

RMS current Irms Voltage negative-phase Uunb

unbalance factor

HIOKI PQ3100A961-03
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Fundamental Measurement ltems

Item Display Item Display
Current DC Idc Voltage zero-phase unbalance Uunb0
factor
Current CF Icf Current negative-phase lunb
unbalance factor
Active power P Current zero-phase unbalance lunbO
factor
Apparent power S K factor KF
Reactive power Short-term voltage flicker Pst
Active energy WP+ Long-term voltage flicker PIt
(Consumption)
Active energy WP- AV10 (Every 1 min.) dvi10
(Regeneration)
Reactive energy (Lag) WQ_LAG AV10 (Average hourly value) dV10 AVG
Reactive energy (Lead) WQ_LEAD AV10 (Maximum hourly value) dVv10 MAX
Apparent energy WS AV10 (4th. maximum hourly dVv10 MAX4
value)
Energy cost Ecost AV10 (Overall maximum value) dV10 total MAX

Appx.2
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Event Item

Category | Sub-category | Display

Transient voltage - Tran

Swell - Swell

Dip - Dip

Interruption - Intrpt

RVC (Rapid voltage change) - RVC

Inrush current - Inrush

Frequency (200 ms) Upper frequency limit exceeded Freq Up
Lower frequency limit exceeded Freq Low

Frequency (1 wave) Upper frequency limit exceeded, lower Freq_wav
frequency limit exceeded

Voltage total harmonic - Uthd

distortion

Current total harmonic - Ithd

distortion

External event External input event Ext
Manual key event Manu
Starting recording event Start
Stopping recording event Stop
Timer event Timer

Recording before/after event Recording before the event Before
Recording after the event After
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Explanation of Power Quality Parameters and Events

Appx. 3 Explanation of Power Quality Parameters
and Events

Power quality parameters are necessary to investigate and analyze power supply issues*".

By measuring these parameters, it is possible to assess power quality.

To allow instrument to detect abnormal values and abnormal waveforms, you set the threshold
values. When these threshold values are exceeded, events are generated.

(Threshold values are set based on an estimation of abnormal values, so events do not necessarily indicate
an error.)

Transient voltage (Impulse)

Waveform and event An event caused by lightning strikes, circuit-
breaker and relay contact obstruction and
tripping, etc. Often occurs when there is a steep
change in voltage or when the peak voltage is
high.

Primary fault Close to the source of the break, the power supply of the device is damaged
because of the exceptionally high voltage and this may cause the device to reset.

Event to be detected Transient (A transient of 5 kHz or higher occurred*?)

Voltage swell (Surge)

Waveform and event Mainly occurs under following circumstances and
AERNRNARENNERESNANA N the voltage rises momentarily.
« Lightning
* Open/close of power line with heavy load
LA N » When switching capacitor bank with large
---------------------- capacity
* One-line ground fault
« Disconnection from high capacity load
« Voltage surges due to grid-tied dispersed power

supplies (solar power, etc.) during reverse
power supply

Primary fault A surge in voltage may cause the power supply of the device to be damaged
or the device to reset.

Event to be detected Swell

*1: Issues caused by a reduction in the power quality. These issues cause failures of substation equipment
and electronically controlled devices. (Lighting flicker, frequent burning out of incandescent light bulbs,
malfunctioning office equipment, occasional malfunctioning of machine operations, overheating of reactor-
equipped capacitor equipment, and occasional malfunctioning of overload, negative-phase, and open-

phase relays.)

*2: Measurement band for the transient voltage of the instrument is 40 kHz (200 kHz sampling). Use Model
PW3198 Power Quality Analyzer to capture higher-speed transient voltage. Measurement band of Model
PW3198 is 700 kHz (sampling: 2 MHz).
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Explanation of Power Quality Parameters and Events

Voltage dip (Sag)

Waveform and event

Most dips are caused by natural

phenomena such as lighting.

Short-term voltage drops occur under the

following conditions:

* An equipment fault is detected and the
power supply is switched off, due to the
occurrence of a power system ground
fault or short-circuit

* When there is a inrush current with a
large load, such as when a motor starts.

Primary fault

Power supply voltage dips may cause the following events:
» Equipment stops operating or is reset

* Lamps turn off

* Speed fluctuation or stopping of motors

 Synchronized motors and generators lose synchronization

Event to be detected

Dip

Interruption

Waveform and event

Interruptions are caused by momentary,

short/long-term power supply outages,

mainly under the following circumstances:

* Fault at the power company (interruption
of power due to lightning strikes, etc.)

« Circuit breaker tripping due to power
supply short-circuits

Primary fault

Interruptions may cause the device to stop operating or to reset.

Event to be detected Interruption
RVC (Rapid voltage change)
Waveform and event Rapid voltage change not exceeding the
----------------------------------------- SWELL threshold values of the voltage swell and
RMS voltage dip.
--------------------------------------- DIP

Primary fault

The standards may have specified the number of RVC events per day.

Event to be detected

RVC

Frequency fluctuations

Waveform and event

Occurs due to line separation caused by
changes in the supply/demand balance
of active power, the shutdown of a high-
capacity generator, or circuit issues.

Primary fault

Changes in the speed of synchronized motors may cause product defects.

Event to be detected

Frequency: 200 ms (Freq), frequency 1 wave (Freq_wav)

Measurement Items

IEC61000-4-30 Average frequency of frequencies obtained for 10-s periods (Freql0s)
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Explanation of Power Quality Parameters and Events

Harmonics

Waveform and event

Harmonics are caused by distortions of
the voltage and current waveforms when a
device’s power supply uses semiconductor
control devices.

Primary fault

Larger harmonic components may cause any of the following major failures:
* Abnormal heat or increased noise of motors and transformers
« Fire of reactor connected to phase advance capacitor

Event that may be
detected

Total harmonic distortion (THD) (voltage)

Measurement Items

Harmonic voltage, harmonic current, harmonic power

Interharmonics

Waveform and event

Frequency components that are not a
whole multiple of the fundamental wave
caused by distortions of the voltage and
current waveforms due to any of the
following:

» Static frequency conversion equipment
* Cycloconverters

» Scherbius machines

* Induction motors

» Welder machines

* Arc furnaces

Primary fault

Displacement of the voltage waveform zero-cross may damage equipment, cause it to
malfunction, or degrade its performance.

Event that may be
detected

Total harmonic distortion (THD) (voltage)

Measurement Items

Interharmonic voltage, interharmonic current

Inrush current

Waveform and event

Inrush current is a large current that flows
momentarily, for example, when the electric
equipment is turned on.

Voltage waveform

WWWWWWWY

Current waveform

Primary fault

Inrush current may cause the following events:

* Fusing of power switch contact or relay

* Fuse blowouts

« Circuit breaker disconnections

« Failure of rectifying circuits

* Supply voltage instability

» Equipment sharing the same power supply stops operating or resets due to supply
voltage instability

Event to be detected

Inrush current

Appx.6
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Explanation of Power Quality Parameters and Events

Flicker

Waveform and event Voltage fluctuation caused by blast furnace,

IREATATANARANANARANAR arc welding, and thyristor control loads.
This causes flicker in light bulbs etc.
RMS

Primary fault Because this phenomenon reoccurs regularly, it may cause the light to flicker or the
device to malfunction.

Large flicker values indicate that most people would find the flickering of lighting
unpleasant.

Measurement Items IEC flicker Pst, PIt, AV10 flicker

Unbalance

Waveform and event Unbalance is caused by increase or

decrease in the load connected to each
WWWW phase of a power line, or by distortions in
voltage and current waveforms, voltage
drops, or negative-phase voltage caused
by the operation of unbalanced equipment

or devices.

Primary fault Voltage unbalance, negative-phase voltage, and harmonics generation may cause the
following events:

* Variations in motor rotation and noise

» Reduced torque

* Tripping of 3E breakers

 Overloading and heating of transformers

* Increased loss in rectifiers with smoothing capacitor

Measurement ltems Voltage unbalance factor, current unbalance factor

High-order harmonic component

Notes This cannot be measured with the instrument. Use Model PW3198 Power Quality
Analyzer for such measurements.

Waveform and event The high-order harmonic component
consists of noise components of

several kHz or more caused by voltage
and current waveform distortions

when equipment power supply uses
semiconductor devices. It includes various

frequency components.

Primary fault The high-order harmonic component can damage the equipment power supply, cause
the equipment operation to be reset, or result in abnormal sound from TV and radio.

Event that is detected | High-order harmonic voltage component RMS values, high-order harmonic current
by the instrument component RMS values
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Event Detection Methods

I Appx. 4 Event Detection Methods

Transient voltage
Measurement method

Transient voltage event is detected when the waveform obtained by eliminating the fundamental
component (50 Hz/60 Hz) from a waveform sampled at 200 kHz exceeds a threshold value
specified as an absolute value.

Detection occurs once for each the fundamental voltage waveform, and voltages of up to +2,200 V

can be measured.

Recorded data

Transient voltage value

Waveform peak value during 3 ms period after elimination of fundamental
component

Transient width

Period during which threshold value is exceeded (2 ms max.)

Max. transient voltage value

Max. peak value of waveform obtained by eliminating the fundamental
component during the period from transient IN to transient OUT (leaving
channel information)

Transient period

Period from transient IN to transient OUT

Transient count during
period

Number of transients occurring during period from transient IN to transient
ouT

(Transients occurring across all channels or simultaneously on multiple
channels are counted as 1)

Transient waveform

Event IN: Saves a waveform 1 ms before and 2 ms after the position at
which the maximum transient voltage is detected within one waveform
including Event IN.

Event OUT: Saves a waveform 1 ms before and 2 ms after the position at
which the maximum transient voltage is detected between Event IN and
Event OUT.

Transient waveform

Elimination of fundamental

component (5 kHz or less)

AN AN ]
VATATANTAVAT AR,

Sampled waveform
200 kHz

Appx.8

— Transient voltage

Transient waveform
with fundamental

component
eliminated (5 kHz or * Transient width
less) ,
Event IN
A~ )
1ms ' 2ms
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Event IN and OUT

Event Detection Methods

Event IN Time when the first transient voltage is detected (the waveform exceeded
the threshold value) in an approx. 200 ms aggregation interval.
Event OUT Start time of approx. 200 ms aggregation in which no transient voltage was

detected for any channel within the first approx. 200 ms aggregation period
following the transient event IN state.

Approx. 200 ms aggregation  Approx. 200 ms aggregation  Approx. 200 ms aggregation  Approx. 200 ms aggregation

Event IN . Event OUT
L Event period J
F g

Threshold
—>

Thresholdé
—»>

Y
1ms 2ms 1ms 2ms
Event IN
v v
Transient waveform Transient waveform
(including fundamental component) (including fundamental component)
Saves a waveform in which the maximum Saves a waveform in which the maximum
transient voltage is detected within one transient voltage is detected between
waveform including Event IN. Event IN and Event OUT.
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Event Detection Methods

Voltage swells, Voltage dips, Interruptions
Measurement method

 Voltage swell, voltage dip, and interruption events are detected using the RMS voltage refreshed
each half-cycle that is calculated from the voltage waveform obtained over a 1-cycle time,
refreshed each half-cycle.

» Events are detected using line voltage for 3-phase 3-wire wiring and phase voltage for 3-phase
4-wire wiring.

 Voltage swells are detected when RMS voltage refreshed each half-cycle exceeds the threshold
value.

 Voltage dips and interruptions are detected when RMS voltage refreshed each half-cycle falls
below the threshold value.

Event IN and OUT

Event IN Voltage swells: Time when RMS voltage refreshed each half-cycle exceeds
the threshold value.

Voltage dip/Interruption: Time when RMS voltage refreshed each half-cycle
falls below than the threshold value.

Event OUT Voltage swells: Time at which RMS voltage refreshed each half-cycle that
exceeded the threshold value once falls to or below the value (threshold
value — hysteresis).

Voltage dip/Interruption: Time at which RMS voltage refreshed each half-
cycle that fell below the threshold value once exceeds the value (threshold
value + hysteresis).

Threshold /\/\—\ = Hysteresis
RMS voltage ! |

refreshed each Event IN Event OUT
half-cycle

Voltage swell

RMS voltage
refreshed each

haIf-cycIeN\ A f‘l’
Threshold 7S Hysteresis

|
I
Event IN Event OUT

Voltage dip, interruption

Appx.lo
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Event Detection Methods

RMS voltage refreshed each half-cycle

ANVANNA YA WA
\VARVERAVERAVERV/

\J

9 RMS voltage refreshed each half-cycle

RVC (Rapid voltage change)
Measurement method

» A phenomenon in which a voltage rapidly changes within a range not exceeding the threshold
values of the voltage swell and voltage dip is detected.

* The RMS voltage refreshed each half-cycle is calculated from the voltage waveform obtained
over a 1-cycle time, refreshed each half-cycle, and the value calculated is compared and detected
with the average value for 1 second (100 average values at 50 Hz / 120 average values at 60
Hz).

 Line voltage is used to detect an event for 3-phase 3-wire wiring, and phase voltage is used to
detect an event for 3-phase 4-wire wiring.

Event IN and OUT

Event IN Time when the RMS voltage refreshed each half-cycle exceeds (the
average value for 1 second prior to including the value)+the threshold value.

Event OUT Time when the RMS voltage refreshed each half-cycle entered the value in
which the hysteresis was subtracted from (the average value for 1 second
prior to including the value)+the threshold value. However, for it to be OUT,
one second needs to elapse without deviating after entering the threshold
values.

Event DISCARD When exceeded the threshold value of the voltage swell and the voltage
dip before event OUT, the RVC event is discarded and becomes the swell
event or dip event.
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Event Detection Methods

A
Swell @ +t————oiii oo o o i o —— — — ———— — — ———— — -
threshold ) )
value B
A
VTS 7 VW IPyu
MR Al | |
bp -
threshold N
value o
The average value for A RVC threshold value
1 second of the RMS B RVC event period
voltage refreshed C Approx. 1 sec (RMS voltage refreshed each half-cycle, 100
each half-cycle average values at 50 Hz, 120 average values at 60 Hz)
RMS voltage A value in which 50% of hysteresis is applied to RVC
refreshed each half- threshold value
cycle
AU,,. Maximum absolute difference between the value for U, ,,» and the average value for 1 second of the

U, o
rms(1/2)
AUg: Maximum absolute difference between the average value for 1 second of U, immediately before

RVC event and the average value for 1 second of U, ., ,» immediately after RVC event

Frequency (200 ms)
Measurement method (Reciprocal method)
Values of Frequency (200 ms) are calculated from the reciprocal of the accumulated time over
the approximately 200-ms (10/12-cycle for 50 Hz / 60 Hz, respectively) aggregation period on Ul
(reference channel). This value is detected when this value exceeds the positive threshold value or
falls below the negative threshold value.

b A
Approx. 200 ms aggregation )‘( Approx. 200 ms aggregation ]

ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ

VVVVVVVVVVUVVVVVVV UV

H_/\

Frequency (200 ms) Frequency (200 ms)

Event IN and OUT

Event IN Starting time of an approximately 200-ms aggregation period to which the
frequency value belongs when it exceeds the positive threshold value or
falls below the negative threshold value

Event OUT Starting time of the approximately 200-ms aggregation period to which

a frequency value belongs when it falls below the value calculated by
subtracting 0.1 Hz from the positive threshold value or exceeds the value
calculated by adding 0.1 Hz to the negative threshold value

(Equivalent to a frequency hysteresis of 0.1 Hz)

Appx.12
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Event Detection Methods

Frequency (1 wave)
Measurement method (Reciprocal method)
Frequency for every U1 (reference channel) waveform.

L Approx. 200 ms aggregation

| 1
AVAVAVAWAWAWAWAWANAWANAWAWAWAWA
VUVVVVVVUVVUVVUVVYUY

Frequency Frequency
(1 wave) (1 wave)

kN

Event IN and OUT

Event IN Time when a frequency exceeds the positive threshold value or falls below
the negative threshold value

Event OUT Time when a frequency falls below the value calculated by subtracting 0.1 Hz
from the positive threshold value or exceeds the value calculated by adding
0.1 Hz to the negative threshold value

(Equivalent to a frequency hysteresis of 0.1 Hz)

Voltage total harmonic distortion, Current total harmonic distortion
Measurement method

Measured values are calculated for a rectangular window of 2048 points over the approximately
200-ms (10/12-cycle for 50 Hz / 60 Hz, respectively) aggregation. Events are detected when the
calculated values are greater than the corresponding threshold value.

ANVA
\VARVERY/

50 Hz: 10 waveforms, 60 Hz: 12 waveforms

v

Harmonic calculation using rectangular window

Event IN and OUT

Event IN Starting time of an approximately 200-ms aggregation period to which a
value belongs when it exceeds the threshold value

Event OUT Starting time of an approximately 200 ms aggregation period during which
the signal falls beneath the value (threshold value — hysteresis).

Threshold /\/\/\/\’\

Hysteresis

Event OUT

Event IN

Harmonic distortion

Appx.13
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Event Detection Methods

Inrush current
Measurement method

Inrush current events are detected when the RMS current (inrush current) calculated for every half
cycle exceeds the threshold value.

Threshold . \l’ Hysteresis
Inrush
EventIN ¥
Event
ouT
< X >
05s 295s

Inrush current, Inrush is saved from 0.5 s before the event to 29.5 s after the event as event trend
data.

Event IN and OUT

Event IN Starting time of a half-cycle voltage waveform to which an inrush current
(Inrush) belongs on each channel when it exceeds the threshold value

Event OUT Starting time of a half-cycle voltage waveform whose inrush current falls
beneath the value (threshold value — hysteresis)

Voltage waveform

NN AWAWAWAWAWAWA
\VAAV IRV VAAVAVIAVIAVIAVIAVIRV/
Current
waveform
- UAUAUAUAVAVAVAU
Event IN v

Event OUT

Appx.14
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Event Detection Methods

Timer event

« Events are generated at the set interval.
» Once recording is started, timer events will be recorded at a fixed interval (the set time) from the

start time.
Interval Interval Interval Interval
@ L L @ @
= = = =
/STOP
Recording start Event recorded Event recorded Event recorded Event recorded
Timer Timer Timer Timer

External event

External events are detected when any of the following occurs due to the input signal for the
EXT I/O terminals.

* When a falling of the pulse signal input to Pin 1 (EVENT IN) is detected

* When Pin 1 (EVENT IN) and Pin 3 (GND1) are short-circuited each other

The voltage and current waveforms and measured values are recorded, when the external event

occurs.
See “13 External I/O” (p. 173).

Manual event

Pressing the [MANUAL EVENT] key generates an event.
The voltage and current waveforms as well as measured values are recorded, when the manual

event occurs.

Appx.15
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Recording Trends and Event Waveforms

I Appx.5 Recording Trends and Event Waveforms

Trend screen recording method

Basic trend and harmonics trend

SET UP, Record Settings screen: Recording Interval Settings

A
Y

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

W\f JAVAVAVAVARSVAVAVAVARLY

I
I
| RMSvaIuel | RMSvalue2 [ RMSvalue3d | ———————- | RMSvaIueN |
I
I
I
I
I
I

[ |
<L

| MAXRMSvalue | AVGRMSvalue | MINRMS value |

Recording Recording Recording

Example: When interval: 1 min, N = 300

Detailed trend

! SET UP, Record Settings screen: Recording Interval Settings

L

1 Approx. 200 ms aggregation (50 Hz: 10 waveforms, 60 Hz: 12 waveforms)

AR SRAR- AP0 - AR

ui|us|us| Juzsfus|uzr|un| Juafus|usifuss|  Jun| ———————- vluju Uns

|u2|u4| |u24|uzs|uza| Iuaslusoluszl |urz| LN S |u~|

Example:
Recording mm Recording When interval: 1 min,

N=7200 (Frequency: 60 Hz)

Y

RMS voltage refreshed each half-cycle (Urms1/2) is calculated for one waveform shifted over half a wave.
Example: There are 24 RMS voltage refreshed each half-cycle in approx. 200 ms aggregation at 60 Hz (12
cycles).

Appx.16
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Recording Trends and Event Waveforms

Recording event waveforms

Waveforms observed in the approximately 200-ms aggregation period are recorded as event
waveforms.

Event waveform recording period

50 Hz: Waveform observed for a 10-cycle period
60 Hz: Waveform observed for a 12-cycle period

When an event occurs on a measured value obtained over an approximately 200-
ms aggregation period

SET UP, Record Settings screen: Recording Interval Settings

A
Y

Approx. 200 ms aggregation (50 Hz: 10 cycles, 60 Hz: 12 cycles)

AR AR -
<> <> <L <>

I

I

| RMS calculation | Eventoccurrence [ RMS calculation | ———————- | RMS calculation |
. &

I

| — — — el o

/

When an event is occurred on a measured value obtained a 1-cycle or half-cycle

SET UP, Record Settings screen: Recording Interval Settings

i Approx. 200 ms aggregation (50 Hz: 10 cycles, 60 Hz: 12 cycles)

AR AR AR AR
> <L

<

EVE
NT

1
I
: |uz|u4l |uz4|uzs uzsl lu-tslusoluszl |u72| ui|u Un
I
1
1

u1|u3|us| |uza|uzs| |uzs| |u47|u49|us1|usa| |u71| ———————— ulufu Una

"""" ~~

A

* On the SET UP, Event settings 2 screen, Event waveform recording time: “Before event occurs” setting
allows an immediately previous waveform with a length of a set time to be stored in addition to an event
waveform with a length of a 200-ms aggregation period observed at an event (p. 74).

Event waveform recording time: “Before event occurs”: OFF, 200 ms, 1 s

» On the SET UP, Event settings 2 screen, Event waveform recording time: “ After event occurs” setting
allows an immediately previous waveform with a length of a set time to be stored in addition to an event
waveform with a length of a 200-ms aggregation period observed at an event. (p. 74).

Event waveform recording time: “After event occurs”: OFF, 200 ms, 400 ms, 1s,5s,10s
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Recording Trends and Event Waveforms

Method for verifying aggregation values required by IEC61000-4-30

3-s aggregated values |10-min aggregated

(= 150/180-cycle data) |values 2 ECERERETEe] MRS

Magnitude of the supply Applies to the average value of Urms values obtained on each channel over

voltage the recording interval.
Voltage harmonics Measurement condition: Recording items*" is set to Yes harmonic.
Applies to the average value of the values obtained over the recording

Voltage interharmonics interval.

Supply voltage unbalance | Applies to the average value of unb values and unb0 values of Uunb obtained
over the recording interval.

Measurement conditions | « Recording interval*' | « Recording interval** | Recording interval**
is set to 150/180 is set to 10 min. is setto 2 hour.
cycle.

» TREND screen check requires that Tdiv (horizontal axis) be set to the
minimum value to make cursor measurements.**

*1: See “5.2 Recording Settings” (p. 69).
*2: See “8.1 Verifying the Basic Trend” (p. 100).

IEC flicker

When measuring IEC flicker based on the standard, set the Recording interval to 2 hour and use
only a PIt value with even-numbered but 2 hours after the recording starts (e.g., 2 hours, 4 hours
and more).

Appx.18
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Detailed Explanation of IEC Flicker and AV10 Flicker

Appx. 6 Detailed Explanation of IEC Flicker and
AV10 Flicker

To measure the IEC Flicker or AV10 Flicker

On the SET UP, Measurement setting 2 screen, configure the flicker.
See “SET UP, Measurement Settings 2 screen” (p. 66).

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

IEC flicker meter function diagram

Block 1
Input Voltage Adapter

Block 2 Block 3
Square Multiplier Weighted Filter

Waveform Data

Voltage A/ID W Luminosity
Waveform >| Conversion @ > AGC > Square LPF [ HPF Filter

Block 4 Block 5
Square Smoothing Online Statistics Analysis
Primary .
X Classifica- Pst Plt Long-term Flicker
| Sauare Smoothmg Efmd g tion *|calculation Calculation 9 Plt
Averaging Filter

Instantaneous Flicker
Value
Pinst

Short-term Flicker

Pst

Weighting filter

You can select a weighted filter for either a 230 V lamp system or a 120 V lamp system.

Statistical processing

Statistics on flicker are compiled by applying the cumulative probability function (CPF) to 1,024
divisions of instantaneous flicker values Pinst in the range from 0.0001 p.u.* to 10000 p.u. on the
logarithmic axis to obtain cumulative probabilities P0.1, P1s, P3s, P10s, and P50s.

*: The unit [p.u.] stands for perceptibility unit. Various filters are designed in order that the maximum
value of Pinst corresponds to 1 [p.u.] when a voltage fluctuation that human beings recognize as a
flicker is input to them.

Appx.lg
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Detailed Explanation of IEC Flicker and AV10 Flicker

Short interval flicker (Pst)

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

Short interval flicker value is defined with the following expression.
Pst = /0.0314P0.1+0.0525P15+0.0657P3s+0.28P105+0.08P50s

P50s = (P30+P50+P80)/3

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

P1s = (P0.7+P1+P1.5)/3

P0.1 is not smoothed

Long interval flicker (PIt)

Indicates the degree of perceptibility (severity) of flicker determined from successive Pst
measurements over a 2-hour period.
The displayed value is updated every 10 min because Pst is calculated with the moving average.

Long interval flicker value is defined with the following expression.

Bl — 3/Z(Psti)3
N
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Detailed Explanation of IEC Flicker and AV10 Flicker

AV10 flicker meter

AV10 flicker

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

The AV10 flicker is defined with the following expression.

AV10 4 ’Z(an 'Avn)2
n=1

AVn: RMS value [V] for voltage fluctuations in frequency fn.
a,: Luminosity coefficient for fn where 10 Hz is 1.0. (0.05 Hz to 30 Hz)
Evaluation period: for 1 min

AV10 flicker function diagram
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3-phase 3-wire Measurement

I Appx. 7 3-phase 3-wire Measurement

—>

3-phase 3-wire 3-phase 3-wire
Source Load

Neutral
point

Similar circuit of 3-phase 3-wire line

U,, U,, U;: The vectors of line-to-line voltage
Uy, U, Us : The vectors of phase to neutral voltage

I, I,, I; : The vectors of line (phase) current

3-phase/3-wire/3-wattmeter measurement (3P3W3M)

In 3-wattmeter measurement, 3 phase voltages u,, U,, U; and three line (phase) currents Il, l,, I3 are
measured.

Measuring actual phase voltages are not possible because of the lack of a neutral point in the
3-phase, 3-wire line, therefore, phase voltages are measured from a virtual neutral point.

The 3-phase active power P is calculated as the sum of all the phase active power values.

P= U1|1+ Uply + Ugly ...(1)

3-phase/3-wire/2-wattmeter measurement (3P3W2M)
In 2-wattmeter measurement, two line-to-line voltages Ul, U2 and two line (phase) currents Il, I3 are

measured.
The 3 phase active power P can be denved from two voltage and current values, as shown below:
P= U1I1+ U2I3 (from Ul =u, - uz, U2 uz)

= (U1 - Uz)l + (U3 - Uz)l

fx i + uz( |l |3) + u3l3 (from I +l +|3 0 as the precondition of a closed circuit)

l.J I+ uzlz+ u3 3(2)

Since equations (1) and (2) agree, it is possible to prove that 2-wattmeter measurement can

be used to measure the power of a 3-phase, 3-wire line. The circuit allowing 3-phase power
measurements with this method is a only closed circuit without leakage current. Since there are no
special conditions other than the above, it is possible to calculate 3-phase power regardless of the
balanced or unbalanced state of the electric circuit.

Additionally, since the sum of the voltage and current vectors alvyays equals 0 L.mder these

conditions, the instrument internally calculates the third voltage U, and current I, values as follows:

=1,y
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3-phase 3-wire Measurement

Since the values calculated internally U; and |, are also applied to the 3-phase total reactive power
Q, apparent power S, and power factor PF values, these values can also be calculated accurately in
the event of an unbalanced state. [When PF/Q/S setting (p. 66) is RMS]

However, because the three phases are calculated from two power values in 2-wattmeter
measurement, it is not possible to check the power balance between respective phases. If you wish
to check the power balance for individual phases, use 3-wattmeter (3P3W3M) measurement.

Relative

Item 3P3W2M . 3P3W3M
merits
Voltage ul | U, Uy =u,— U,
uz2 | U, = U, =U,— U
U3 |U;=U,-U, Us;=U;— Uy
Current I I,
12 |1 = I,
13 [l,=—1,—1, I,
Active power | p1 | (J,], | Since the three phases are ujl, | Itis possible to check the
calculated from 2-wattmeter, active power balance for
p2 | U,l, |itisnotpossible to check < u,l, | individual phases.
the active power balance for
P3 _ | individual phases. 63]3
P Oy, + Ugla= Ul + G, + Ul e e oo
. = I, + u,l, + u,l
See equation (2). ol + Ul + Usls
Apparent S1 | U;l; | Since calculations are based u,l; | Since calculations are
power on the line-to-line voltage based on the phase
(When PF/Q/S and phase (line) current, voltage and phase (line)
setting is RMS) apparent power values are current, it is possible to
not generated for individual < check the apparent power
phases. for individual phases.
S2 | Ul Ul,
S3 | Usl, Usls
s |3 3
?(U1|1+U2|3+U3|2) = ?(U1|1+U2|2+U3|3)

In 3P3W2M measurement, the instrument inputs the 3-phase line’s T-phase current as each current’s 12
parameter. For display purposes, a current value of Phase T in the 3-phase line is displayed as the current 12;
and a calculated value of Phase S in the 3-phase line, as the current I3.
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Method for Calculating Active Power Accuracy

Appx. 8 Method for Calculating Active Power
Accuracy

The accuracy of active power calculations can be calculated as follows, taking into account the
phase accuracy:

Example measurement conditions
Wiring: 3-phase/4-wire (3P4W)
Current sensor: Model CT7136
Current range: 50 A (power range: 150 kW)
“14.8 Range Configuration and Combination Accuracy” (p. 220)
Measured values: Active power of 30 kW, power factor lag 0.8

Accuracy
Active power accuracy for current sensor combination (Model CT7136 sensor, 50 A range): £0.5%
rdg.£0.22% f.s.
Internal circuit voltage of the instrument - current phase difference: £0.2865° (Effect of power factor:
1.0% rdg. or less)
Phase accuracy of the CT7136: +0.5°
“14.2 Input Specifications/Output Specifications/Measurement Specifications” (p. 181)
“14.8 Range Configuration and Combination Accuracy” (p. 220)
Phase accuracy shown in “Specifications” of the CT7136 Instruction Manual

Power factor accuracy based on phase accuracy

Phase accuracy (in combination with current sensor) = Instrument internal circuit phase accuracy
(+0.2865°) + CT7136 phase accuracy (+0.5°) = £0.7865°

Phase difference 6 = cos™ (power factor)= cos™0.8= 36.87°

Power factor error range based on phase accuracy = cos(36.87°+0.7865°) = 0.7916 to 0.8082

0.7916 - 0.8

Power factor accuracy based on phase accuracy (minimum) = TXNO% =[-1.05%
use the worst value as the power factor accuracy.
Power factor accuracy based on phase accuracy (maximum) = WAOO% =[+1.025%

The value, whichever is
worse, is specified to be
the phase accuracy.

Power factor accuracy based on phase accuracy: £1.05% rdg.

Active power accuracy

Active power accuracy = current sensor combined accuracy + power factor accuracy based on
phase accuracy
=+0.5% rdg. £0.22% f.s. +£1.05% rdg.
==+1.55% rdg.+0.22% fs.
Accuracy relative to measured values = active power 30 kW x £ 1.55% rdg. + 150 kW range x 0.22% fs.
=+0.795 kKW
=40.795 kW/30 kW = £+2.65% rdg.
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Terminology

I Appx. 9 Terminology

Active power

Power that is consumed doing work.

Active power
demand

The average active power used during a set period of time (usually 30 min).

Apparent power

The (vector) power obtained by combining active power and reactive power.
As its name suggests, apparent power expresses the “visible” power and comprises the
product of the RMS voltage and RMS current.

Binary data

All data other than text (character) data.

Since the measured data of the instrument is written in binary format, the data cannot
be directly opened in commercially available spreadsheet software. Use the supplied
software to load the data from the instrument to your computer for analysis.

Declared input
voltage (Udin)

The value calculated from the nominal supply voltage using the transformer ratio. The
declared input voltage is defined by IEC61000-4-30.

Declared voltage
(Uref)

The same voltage as the nominal supply voltage (Uc) or the rated voltage (Un) defined by
IEC61000-4-30 .
Declared voltage (Uref) = declared input voltage (Udin) x VT ratio

Dip

A short-lived voltage drop caused by the occurrence of a inrush current with a large load,
such as when a motor starts.

When recording voltage and current trends at the power service inlet, you can determine
whether you should look for the cause of the dip inside or outside the building.

If the voltage drops while the building’s current consumption rises, the likely cause lies
inside the building. If the voltage and current are both low, the cause is likely to lie outside
the building.

EN50160

A European power quality standard that defines limit values for supply voltage and other
characteristics.

Obtaining statistics from the instrument data with the supplied application software PQ
One allows standard-compliant evaluation and analysis (available after the firmware
update).

Event

Power quality parameters are necessary in order to investigate and analyze power
supply issues. These parameters include disturbances such as transients, dips, swells,
interruptions, and frequency fluctuations. As a rule, the term “event” refers to the state
detected based on threshold values for which abnormal values and abnormal waveforms
for these parameters have been set.

Events also include the timer and manual event settings that are unrelated to power
quality parameters.

External event

Functionality for generating events by detecting a signal input to the instrument’s external

function event input terminal and recording measured values and event waveforms at the time of
detection.
In this way, events are generated based on an alarm signal from a device other than the
instrument.
By inputting an operating signal from an external device, an operation start or stop trigger
can be applied in order to record waveforms with the instrument.

Flag A marker used to distinguish unreliable measured values occurring due to disturbances
such as swells, dips, and interruptions.
Flags are recorded as part of the trend record data status information.
The concept is defined by the IEC61000-4-30 standard.

Flicker A disturbance caused by a voltage drop resulting when equipment with a large load starts

up or when a large current flows under a temporary high-load state. For lighting loads,
flicker primarily manifests itself as blinking. Electric-discharge lamps such as fluorescent
and mercury-vapor lights are particularly prone to the effects of flicker.

When temporary dimming of lights due to voltage drop occurs frequently, a flickering effect
that causing an extremely unpleasant visual sensation is produced.

Measurement methods can be broadly divided into IEC flicker and AV10 flicker. In Japan,
the AV10 method is most frequently used.

Frequency (1 wave)
(Freq wav)

The frequency of a single waveform. By measuring the frequency (1 wave), it is possible
to monitor frequency fluctuations on an interconnected system at a high degree of detail.
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Frequency 10 s

The frequency measured value as calculated according to IEC61000-4-30. This value

(Freq10s) is an average of the frequencies measured for 10 s. It is recommended to measure this
characteristic for at least one week.
Harmonics A phenomenon caused by distortions in the voltage and current waveforms that affect

many devices with power supplies using semiconductor control devices. In the analysis of
non-sine waves, the term refers to one RMS value among the components with harmonic
frequencies

Harmonic content
percentage

The ratio of the K-th order size to the size of the fundamental wave, expressed as a
percentage using the following equation:

(K-th order wave) / (fundamental wave) x 100 [%]

By observing this value, it is possible to ascertain the harmonic component content
for individual orders. This metric provides a useful way to track the harmonic content
percentage when monitoring a specific order.

Harmonics phase
angle and phase
difference

The harmonic voltage phase angle and harmonic current phase angle are expressed in
terms of the synchronized source’s fundamental component phase.
The difference between each order’s harmonic component phase and the fundamental
component phase is expressed as an angle (°), and its sign indicates either a lagging
phase (LAG) “~” (negative) or leading phase (LEAD) “+” (positive). Angle signs of the
above are the opposite of those for power factor.
The harmonic voltage-current phase angle expresses the difference between each order’s
harmonic voltage component phase angle and harmonic current component phase angle
for each channel as an angle (°).
When using the sum display, the sum of each order’s harmonic power factor (calculated
from the sums of harmonic power and harmonic reactive power) is converted to an angle
(°)- When the harmonic voltage-current phase angle is between —90° and +90° (harmonics
active power is positive), that order’s harmonics are flowing toward the load (influx). When
the harmonic voltage-current phase angle is between +90° and +180° or between —90°
and —180°(harmonics active power is negative), that order’s harmonics are flowing from
the load (outflow).

90° 90°

1
]
Outton Jf iow

Phase

Vol h
difference of oltage phase

angle
Current phase
angle

+180°

voltage and
current

-90° -90°

IEC61000-4-7

An international standard governing measurement of harmonic current and harmonic
voltage in power supply systems as well as harmonic current emitted by equipment. The
standard specifies the performance of a standard instrument.

IEC61000-4-15

A standard that defines testing techniques for voltage fluctuation and flicker measurement
as well as associated measuring instrument requirements.
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IEC61000-4-30

A standard governing testing involving power quality measurement in AC power supply
systems and associated measurement technologies. Target parameters are restricted
to phenomena that are propagated in power systems. The target parameters consist
of frequency, supply voltage amplitude (RMS), flicker, supply voltage dips, swells,
(momentary) interruptions, transient voltage, supply voltage unbalance, harmonics,
interharmonics, supply voltage carrier signals, and high-speed voltage variations.

The standard defines measurement methods for these parameters as well as the
necessary instrument performance. It does not define specific threshold values.

Measurement classes:

The standard defines three classes (A, S, and B) for various instrument measuring
methods and measurement performance levels:

Class Applications

Class A Used in applications where accurate measurement is required, for
example verification of standard compliance and dispute settlement. In
order to ensure accurate measurement, the standard includes detailed
stipulations concerning instrument time clock accuracy, RMS value
calculation methods, and trend data grouping.

Class S Used in surveys and power quality evaluation.

Class B Used in applications where a high level of accuracy is not required, for
example troubleshooting.

Inrush current

Alarge current that flows temporarily, for example when an electric device is turned on.
An inrush current can be equal to or greater than 10 times the current that flows when the
device is in the normal operating state.

Inrush current measurement can be a useful diagnostic when setting circuit breaker
capacity.

The inrush current measurements by the instrument use the RMS value refreshed each
half-cycle.

Interharmonics

All frequencies that are not a whole-number multiple of the fundamental frequency.

The interharmonics include inter-order harmonics. The term refers to RMS values for

the spectral components of electrical signals with frequencies between two contiguous
harmonic frequencies.

(Interharmonics of the order 3.5 assume a drive of 90 Hz or similar rather than a
frequency synchronized to the fundamental wave of an inverter or other device. However,
interharmonics do not generally occur in high-voltage circuits under present-day
conditions. Most interharmonics are currently thought to be caused by the circuit load.)

Interruption

A phenomenon in which the supply of power stops momentarily or for a short or long
period of time due to factors such as a circuit breaker tripping as a result of a power
company accident or power supply short-circuit.

ITIC curve

This curve was created by the Information Technology Industry Council.

Voltage disturbance data for detected events is plotted on a graph using the event duration
and worst value (as a percentage of the declared input voltage). The graph format makes
it easy to clearly identify which event data distribution should be analyzed.

The supplied software PQ One can be used to create ITIC curves using the data of the
instrument (available after the firmware update)
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K factor Shows the power loss caused by the harmonic current in transformers. Also referred to as
the “multiplication factor.”
The K factor (KF) is formulated as shown below:
50 , )
Z(k x15)
_ k=1
KF = B
I 2
k
k=1
where
k: Order of harmonics
l,: Harmonic current value [A]
Higher-order harmonic currents have a greater influence on the K factor than lower-order
harmonic currents.
Purpose of measurement:
To measure the K factor in a transformer when subjected to maximum load.
If the measured K factor is larger than the multiplication factor of the transformer used,
the transformer must be replaced with one with a larger K factor, or the load on the
transformer must be reduced.
The replacement transformer should have a K factor one rank higher than the measured K
factor for the transformer being replaced
LAN LAN is the abbreviation of Local Area Network. The LAN was developed as a network

for transferring data through a computer within a local area, such as an office, factory, or
school.

The instrument is equipped with the LAN adapter Ethernet 100BASE-TX. Use a twisted-
pair cable and connect with a star connection to the device generally called the hub (central
computer) of your LAN. The maximum length of the cable that can be used for connecting
the terminal and the hub is 100 m. Communications using TCP/IP as the Ethernet
interface protocol are supported.

Manual event
function

Functionality for generating events when the [MANUAL EVENT] key is pressed and
recording the measured value and event waveform at that time.

In this way, events can be generated as a snapshot of the system being measured.

Use this functionality when you wish to record a waveform but cannot find an event that
defines the desired phenomenon or when you wish to record data manually to avoid the
generation of too many events.

Measurement
frequency (fnom)

The nominal frequency of the system being measured. Select 50 Hz or 60 Hz.

Multiple-phase
system treatment

Method for defining the start and end of events such as dips, swells, and interruptions in
multiple-phase systems, for example systems with 3 phases

Swell:

A swell begins when the voltage on at least one channel exceeds the threshold and ends
when the voltage readings on all measurement channels falls below or is equal to the
value calculated by subtracting the hysteresis from the threshold value.

Dip:

A dip begins when the voltage on at least one channel falls below the threshold and ends
when voltage readings on all measurement channels exceeds or is equal to the value
calculated by adding the hysteresis to the threshold value.

Interruption:
An interruption begins when voltage readings on all channels falls below the threshold

and ends when the voltage on a user-specified channel exceeds or is equal to the value
calculated by adding the hysteresis to the threshold value.

Nominal supply
voltage (Uc)

Typically, the system’s rated voltage Un. When a voltage that differs from the rated voltage
is applied to the contact in accordance with an agreement between the electricity provider
and the customer, that voltage is used as the nominal supply voltage Uc. The nominal
input voltage is defined by IEC61000-4-30.
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Power factor demand
value

The power factor calculated using the active power demand value (consumption) and the
reactive power demand value (lag) for the set interval time (usually 30 min).

Pdem +

PFdem =
J(Pdem+)? + (Qdem _ LAG)?

Power factor (PF/
DPF)

Power factor is the ratio of active power to apparent power.

The larger the absolute value of the power factor, the greater the proportion of active
power to the apparent power, and greater the efficiency. The maximum absolute value is 1.
Conversely, the smaller the absolute value of the power factor, the greater the reactive
power with the apparent power, and lower the efficiency. The minimum absolute value is 0.
For this device, the sign of the power factor indicates whether the current phase is lagging
or leading the voltage.

A positive value (no sign) indicates that the current phase is lagging the voltage. Inductive
loads (such as motors) are characterized by a lagging phase.

A negative value indicates that the current phase is leading the voltage. Capacitive loads
(such as capacitors) are characterized by a leading phase. These signs are the opposite
of those for the harmonics phase angle and phase difference.

The power factor (PF) is calculated using RMS values that include harmonic components.
Larger harmonic current components cause the power factor to deteriorate.

By contrast, since the displacement power factor (DPF) calculates the ratio of active
power to apparent power from the fundamental voltage and fundamental current, no
voltage or current harmonic component is included.

This is the same measurement method used by reactive power meters installed at
commercial-scale utility customers’ facilities.

Displacement power factor, or DPF, is typically used by the electric power system,
although power factor, or PF, is sometimes used to measure equipment in order to
evaluate efficiency.

When a lagging phase caused by a large inductive load such as a motor results in a low
displacement power factor, there are corrective measures that can be taken to improve
the power factor, for example by adding a phase advance capacitor to the power system.
Displacement power factor (DPF) measurements can be taken under such circumstances
to verify the improvement made by the phase advance capacitor.

Reactive power

Power that does not perform actual work, resulting in no power consumption as it travels
between the load and the power supply.

Reactive power is calculated by multiplying the active power with the sine of the phase
difference (sin0). It arises from inductive loads (deriving from inductance) and capacitive
loads (deriving from capacitance), with reactive power derived from inductive loads known
as lag reactive power and reactive power derived from capacitive loads known as lead
reactive power.

Reactive power
demand

The average reactive power used during a set period of time (usually 30 min).

RMS current
refreshed each half-
cycle (Irms1/2)

The RMS current is calculated using a value measured over a 1-cycle time refreshed each
half-cycle.
Model PW3198 Power Quality Analyzer uses the RMS for every half-cycle.

RMS value The root mean square of instantaneous values for a quantity obtained over a particular
time interval or bandwidth.
RMS voltage The RMS voltage is calculated using a value measured over a 1-cycle time refreshed

refreshed each half-
cycle (Urms1/2)

each half-cycle.

RS-232C

The RS-232C is a serial interface established by the EIA (Electronics Industries
Association). RS-232C also conforms with the specifications of DTE (data terminal
equipment) and DCE (data circuit terminating equipment) interface conditions.

RVC (Rapid Voltage
Change)

Refers to a phenomenon in which a voltage rapidly changes within a range not exceeding
the threshold values of the voltage swell and voltage dip.

SD memory card

A type of flash memory card.

Swell A phenomenon in which the voltage rises momentarily due to a lightning strike or the
switching of a high-load power line.
Text data A file containing only data expressed using characters and character codes.
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Timer event function

Functionality for generating events at a set time interval and recording the measured value
and event waveform at that time.

This function allows you to capture instantaneous waveforms and other data regularly,
even if no abnormalities have occurred. Use this functionality when you wish to record a
waveform at a fixed time interval.

Total harmonic
distortion factor

THD-F:
The ratio of the size of the total harmonic component to the size of the fundamental wave,
expressed as a percentage using the following equation:

\/Z (2nd order and above)?

Fundamental wave

x100[%] (for the instrument, calculated to the 50th order)

This value can be monitored to assess waveform distortion for each item, providing a
yardstick that indicates the extent to which the total harmonic component is distorting the
fundamental waveform.

As a general rule, the total distortion factor for a high-voltage system should be 5% or
less; it may be higher at the terminal point of the system.

THD-R:

The ratio of the size of the total harmonic component to the size of the RMS, expressed
as a percentage using the following equation:

\/Z (2nd order and above)?
RMS
THD-F is typically used.

x100[%] (for the instrument, calculated to the 50th order)

Transient voltage

An event caused by lightning strikes, circuit-breaker and relay contact obstructions and
tripping, and other phenomena. Transient voltage are often characterized by steep voltage
changes and a high peak voltage.

Unbalance factor

Appx.30

Unbalanced (symmetrical) 3-phase voltage (current):

3-phase AC voltage (current) with equal voltage and current magnitude for each phase
and 120° phase separation.

Unbalanced (asymmetrical) 3-phase voltage (current):

3-phase AC voltage (current) with unequal voltage magnitude for each phase or without
120° phase separation.

Degree of unbalance in 3-phase alternating voltage

Normally described as the voltage unbalance factor, which is the ratio of negative-phase
voltage or zero-phase voltage to positive-phase voltage
Negative-phase voltage
Positive-phase voltage

Voltage negative-phase unbalance factor = x100[%]

Zero-phase voltage

Voltage zero-phase unbalance factor = —
Positive-phase voltage

x100[%]

Zero-phase/positive-phase/negative-phase voltage:

The concept of a zero-phase-sequence/positive-phase-sequence/negative- phase-
sequence component in a three-phase alternating circuit applies the method of
symmetrical coordinates (a method in which a circuit is treated so as to be divided into
symmetrical components of a zero phase, positive phase, and negative phase).

Zero-phase- Voltage that is equal in each phase. Described as [V] (Subscript O:
sequence Zero-phase-sequence component).

component

Positive- Symmetrical three-phase voltage in which the value for each phase
phase- is equal, and each of the phase is delayed by 120 degrees in the
sequence following phase sequence: a, b, and c. Described as [V,] (Subscript 1:
component Positive-phase-sequence component).

Negative- Symmetrical three-phase voltage in which the value for each phase
phase- is equal, and each of the phases is delayed by 120 degrees in the
sequence following phase sequence: a, b, and c. Described as [V,] (Subscript 2:
component Negative-phase-sequence component).
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If Va, Vb, and Vc are applied as the three-phase alternating voltage, the zero-phase
voltage, positive-phase voltage, and negative-phase voltage are formulated as shown
below.

Va+Vb+Ve
3
Va+aVvb +aVc
3

Zero-phase Voltage Vv 0=

Positive-phase Voltage \712

Va+a?Vb+avc

Negative-phase Voltage Vv 2= 3

a is referred to as the “vector operator.” It is a vector with a magnitude of 1 and a phase
angle of 120 degrees. Therefore, the phase angle is advanced by 120 degrees if multiplied
by a, and by 240 degrees if multiplied by a*.

If the three-phase alternating voltage is balanced, the zero-phase voltage and negative-
phase voltage are 0, and positive phase voltage is equal to the RMS value of the three-
phase alternating voltage.

Unbalance factor of three-phase current:

Used in applications such as the verification of power supplied to electrical equipment
powered by a 3-phase induction motor.

The current unbalance factor is several times larger than the voltage unbalance factor.
The less a three-phase induction motor slips, the greater the difference between these two
factors.

Voltage unbalance causes phenomena such as current unbalance, an increase in
temperature, an increase in input, a decline in efficiency, and an increase in vibration and
noise.

The requirements may require that Uunb does not exceed 2%, and lunb is 10% or less. In
a 3P4W system with an unbalanced load, the UunbO and Inub0 components indicate the
current that flows to the N (neutral) line.

Zero, positive, and
negative phases

The positive phase can be considered normal 3-phase power consumption. The negative
phase functions to operate a 3-phase motor backwards. The positive phase causes the
motor to operate in the forward direction, while the negative phase acts as a brake. This
negative phase causes heat to be generated. This heat has a negative impact on the
motor. Like the negative phase, the zero phase is not necessary. With a 3-phase 4-wire
wiring, the zero phase causes current to flow and heat to be generated. Normally, an
increase in the negative phase causes an increase of the same magnitude in the zero
phase.
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Warranty Certificate HIOKI

Model Serial number Warranty period
Three (3) years from date of purchase (___ /)

Customer name:

Customer address:

Important

- Please retain this warranty certificate. Duplicates cannot be reissued.

- Complete the certificate with the model number, serial number, and date of purchase, along with your name and
address. The personal information you provide on this form will only be used to provide repair service and information
about Hioki products and services.

This document certifies that the product has been inspected and verified to conform to Hioki's standards.
Please contact the place of purchase in the event of a malfunction and provide this document, in which case Hioki will
repair or replace the product subject to the warranty terms described below.

Warranty terms

1. The product is guaranteed to operate properly during the warranty period (three [3] years from the date of purchase).
If the date of purchase is unknown, the warranty period is defined as three (3) years from the date (month and year) of
manufacture (as indicated by the first four digits of the serial number in YYMM format).
2. If the product came with an AC adapter, the adapter is warrantied for one (1) year from the date of purchase.
3. The accuracy of measured values and other data generated by the product is guaranteed as described in the product
specifications.
4. In the event that the product or AC adapter malfunctions during its respective warranty period due to a defect of
workmanship or materials, Hioki will repair or replace the product or AC adapter free of charge.
5. The following malfunctions and issues are not covered by the warranty and as such are not subject to free repair or
replacement:
-1. Malfunctions or damage of consumables, parts with a defined service life, etc.
-2. Malfunctions or damage of connectors, cables, etc.
-3. Malfunctions or damage caused by shipment, dropping, relocation, etc., after purchase of the product
-4. Malfunctions or damage caused by inappropriate handling that violates information found in the instruction manual or
on precautionary labeling on the product itself
-5. Malfunctions or damage caused by a failure to perform maintenance or inspections as required by law or
recommended in the instruction manual
-6. Malfunctions or damage caused by fire, storms or flooding, earthquakes, lightning, power anomalies
(involving voltage, frequency, etc.), war or unrest, contamination with radiation, or other acts of God
-7. Damage that is limited to the product's appearance (cosmetic blemishes, deformation of enclosure shape,
fading of color, etc.)
-8. Other malfunctions or damage for which Hioki is not responsible
6. The warranty will be considered invalidated in the following circumstances, in which case Hioki will be unable to perform
service such as repair or calibration:
-1. If the product has been repaired or modified by a company, entity, or individual other than Hioki
-2. If the product has been embedded in another piece of equipment for use in a special application (aerospace,
nuclear power, medical use, vehicle control, etc.) without Hioki's having received prior notice
7. If you experience a loss caused by use of the product and Hioki determines that it is responsible for the underlying issue,
Hioki will provide compensation in an amount not to exceed the purchase price, with the following exceptions:
-1. Secondary damage arising from damage to a measured device or component that was caused by use of the product
-2. Damage arising from measurement results provided by the product
-3. Damage to a device other than the product that was sustained when connecting the device to the product
(including via network connections)
8. Hioki reserves the right to decline to perform repair, calibration, or other service for products for which a certain amount
of time has passed since their manufacture, products whose parts have been discontinued, and products that cannot be
repaired due to unforeseen circumstances.

HIOKI E.E. CORPORATION
http://www.hioki.com 18-07 EN-3
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