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Safety precautions

' Safety precautions

Thank you for purchasing the energy measuring unit.
This manual describes mounting method and usage for energy measuring unit EcoMonitorLight

(Model: EMU4-BD1A-MB, EMU4-HD1A-MB).

Before using the product, please read this manual carefully to ensure correct use.
Make sure that the end users read this manual and then keep the manual in a safe place for future reference.

Make sure to deliver this manual to the end-user.

Disclaimer

measurement law.

This unit cannot be used for deal and proof of electric energy measurement stipulated in the

MRelated materials

Related material as follows. Read them together as necessary.

Related materials

Before using the instrument

B/NET Communication Unit for

Ref. No.

IB63G63

l

Summary

Provides a concise explanation of how to
handle the product.
Included with the instrument.

Describes how to handle the B/NET

User’s Manual

Energy Measuring Unit Programming

Energy Measuring Unit User’ s Manual 1863792 commumcatlo_n unit of the energy
measuring unit.

. . . Describes how to handle the CC-Link
CC-Link CommL_m|cat|_on Un':[ for IB63791 communication unit for the energy
Energy Measuring Unit User’ s Manual . .

measuring unit.
CC-Link IE Field Network Basic Describes how to use the CC-Link IE Field
Communication Unit for Energy IB63E27 Network Basic communication unit for the
Measuring Unit User’ s Manual energy measuring unit.
Logging Unit for Energy Measuring Unit IB63780 Describes in detail how to handle the

logging unit for the energy measuring unit.

Describes the communication

Series MODBUS I/F Specification

B/NET Design Construction Manual
(Transmission edition)

Manual (B/NET transmission sequencer LANO30518 | specifications and message specifications

I/F unit edition) when using B/NET communication.

Energy Measuring Unit Programming Describes the communication

Manual (CC-Link edition) for ver.1 LEN160305 | specifications and message specifications

remote device station when using CC-Link Ver.1 communication.

Energy Measuring Unit Programming Describes the communication

Manual (CC-Link edition) for ver.2 LEN130271 | specifications and message specifications

remote device station when using CC-Link Ver.2 communication.

. . . Describes the communication

lI\E/lnergy Measu_rmg Un_|t Programming . specifications and message specifications
anual (CC-Link IE Field Network Basic LEN180123 h ing CC-Link IE Field Network Basi

edition) (SLMP edition) when using . n 1€ etwo asic

communication.
Energy Measuring Unit Describes the communication
EcoMonitorLight/EcoMonitorPlus LSPY-9025 | specifications and message specifications

IB63308

when using MODBUS RTU communication.

Describes how to install and construct
B/NET communication equipment.




Safety precautions

BMExplanation of terms

This instruction manual uses the following terms.

Terms

Description

CT

Refers to the current transformer.
*"CT” is also included in the model’ s name and phase wire system of split-type
current sensors. Please be careful not to make a mistake.

Current sensor

This is a sensor that senses current. You must use a dedicated current sensor.

VT

Refers to the voltage transformer for instrument.

Three-phase 3-wire system

Refers to both three-phase 3-wire system (2CT) and three-phase 3-wire system
(3CT).

Three-phase 3-wire system
(2CT)

This is a method to measure the circuit by attaching split type current sensors to
the 1st and 3rd phases of the three-phase 3-wire system. Find the 2nd phase
current with vector math.

Three-phase 3-wire system
(3CT)

This method measures the circuit by attaching a split current sensor to each phase
of a three-phase, 3-wire system. Measure the 2nd phase current with a split current
sensor.

2 circuit measurement

This is a function that can measure two circuits only when used in a single-phase
2-wire system. Single-phase two-wire system between 1-N and single-phase 2-wire
system between 3-N branched from single-phase 3-wire system can be measured.
(For details, refer to "9.1.3 2-circuit measurement function”.)

Simple measurement

This function enables simple power measurement without voltage input. Calculates
each measurement element using the fixed values (set values) of voltage and
power factor and the input current value.

(For details, refer to ”9.1.4 Simple measurement function”.)

Upper / lower limit alarm

Monitors the upper limit and lower limit of measured values. If the measured value
exceeds the upper limit alarm value or falls below the lower limit alarm value, an
alarm will be occurred.

(For details, refer to ”9.3.1 Upper / lower limit alarm function”.)

Waveform band monitoring

When measuring the load current of the equipment that repeats the same
operation, the load current of each operations a function to detect equipment
abnormalities by monitoring the current waveform by using the same value and
waveform.

(For details, refer to ”9.3.2 Waveform band monitoring”.)

Mitsubishi power distribution control network B/NET is an abbreviation for base

B/NET network, and is a network developed as a field network for our power distribution
control equipment.
This is an FA network that uses dedicated cables. Use a linked device to

CC-Link communicate data regularly (cyclic transmission) between the master station and

the slave station.

CC-Link IE Field Network
Basic

This is an FA network that utilizes general-purpose Ethernet. Use a linked device
to communicate data regularly (cyclic transmission) between the master station
and the slave station.




Features

Features

[EMU4-BD1A-MB]

This energy measuring unit can measure various types of electric quantity such as voltage, current, electric
power and electric energy.

MODBUS RTU communication function (built-in) and various types of communication via an optional unit (sold
separately) allow measurement data to be transmitted to a superior monitoring system, etc.

The measurement setting support function automatically determines the setting value (phase wire system,
primary voltage) of this unit from the input voltage, contributing to reduction of setting man-hours and
prevention of setting errors.

The simple measurement function enables simple power measurement without voltage input.

[EMU4-HD1A-MB]

This energy measuring unit can measure various types of electric quantity such as voltage, current, electric
power and electric energy.

MODBUS RTU communication function (built-in) and various types of communication via an optional unit (sold
separately) allow measurement data to be transmitted to a superior monitoring system, etc.

The measurement setting support function automatically determines the setting value (phase wire system,
primary voltage) of this unit from the input voltage, contributing to reduction of setting man-hours and
prevention of setting errors.

The simple measurement function enables simple power measurement without voltage input.

The unit has one external input and one external output, each of which can be switched between pulse
input/output and contact input/output. With pulse input set, you can measure the production volume or the
utility other than electricity, such as water, gas and air. With contact input set, you can monitor status or alarm
and measure the operating time of facilities or the operating power.

The waveform band monitoring function allows you to monitor the normal/abnormal status of equipment that
repeats the same operation.
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Precautions for Use

' 1. Precautions for Use

In this instruction manual, the following safety alert symbols are used in the following meanings.
Symbol Content
A DANGER Indicates jch'at incorrect handling occurs hazardous conditions, resulting in death
or severe injury.
&WARNING Indicates that incorrect handling may cause hazardous conditions, resulting in
Severe injury.

A CAUTION |Indicates that incorrect handling may cause in personal injury.

NOTICE Indicates that incorrect handling may cause in damage machines.

Even the items listed in “ A\ CAUTION” and “NOTICE” may have serious consequences depending on the situation.

1.1 Precautions for Operating Environment and Conditions

@® Do not use this product in the places listed below. Failure to follow the instruction may cause malfunctions and
a life decreases of product.
- Places the Ambient temperature exceeds the range -5C to +55C.
- Places the average daily temperature exceeds +35°C
- Places the Relative humidity exceeds the range 30% to 85% or places with dewfall.
- Dirt, corrosive gas(Note), saline and oil smoke exist.
(Note) Gas that attacks metals and plastics (Such as sulfur dioxide, ammonia, hydrogen sulfide).
- Vibration and impact exceed the specifications.
- Places exposed to rain or water drop.
- Places exposed to direct sunlight.
- Place exposed to strong induction noises, electric fields, magnetic fields.
- Places exposed to large amounts of external noise.
-+ Altitude exceeds 2000 m.
- Places metal fragments or conductive substance are flying.

@® Over voltage category of measuring circuit in this unit is CAT III (Note), and that of auxiliary power circuit is

overvoltage category III (Note).

@® This unit is premised on being used in pollution degree 2 (Note) environment. When used in higher pollution
degree, protect this unit from pollution on another device side to be incorporated.

@® For notes on when to adapt the equipment that you have configured in this equipment to the EMC Directive,
please refer to “11. Requirement for the compliance with EMC Directives”.

(Note) For the definition of the pollution degree and the over voltage category, refer to EN 61010-1.

@Any person who is involved should be fully competent to do this work.

@®This unit is the open type device, which are designed to be housed within another device
for prevention of electric shock. House this unit within the device such as the control panel
before use. (Indoor use)

A CAUTION @To prevent persons wi'gh little knoyvledge about electric equipment from electric shock,

panel must be taken either following measure.
- Lock the panel so that only those who get an education about electric equipment and
have sufficient knowledge can unlock.
- Shut off power supply automatically by opening the panel.
- Use a control panel of IP2X or higher to protect against electric shock.




Precautions for Use

1.2 Installation and Wiring Precautions

A DANGER Do not touch the live part such as the connection terminal while it is energized.
Failure to do so may cause electric shock, a fire, a failure etc.

@®Work under the electric outage condition. Do not do hot-line work. Failure to do so may
cause electric shock, a fire, a failure etc.

@Check the Wiring Diagram carefully before making any connections. Failure to do so may
cause electric shock, a fire, a failure etc.

@®Make sure that the circuit to be connected to this equipment is within the Rating. If used
outside the rating, it may cause electric shock, a fire, a failure etc.

@Strip the wires with proper length. Overlong stripping length may cause short to next wire.
Shorter stripping length may cause contact failure.

@After wiring, confirm whether there is a wiring forgetting or a faulty wiring. Failure to do
SO may cause electric shock, a fire, a failure etc.

@®Use only wires and solderless terminals that conform to the applicable requirements.

Use of inappropriate wires or solderless terminals may cause electric shock, a fire, a
malfunction etc.

@®Do not use spade solderless terminals. If the screws become loose, they may fall off, and
cause electric shock, a fire, a failure etc.

@Tighten the crimp terminal after confirming that there is no dirt, foreign matter, plating

AWARNING peeling, deformation, etc. on the contact surface. It may cause overheating or fire.

@After tightening the screws, be sure to check all the screws tightened. Loose screw may
cause electric shock, a fire, a failure etc.

@®Be sure to ground the protective conductor terminal to use.

The ground resistance is 100 Q or less.

@®Be sure to attach the terminal cover after installation and connection.

@®Connect an overcurrent protection device (fuse, circuit breaker, etc.) to the voltage input
terminal and auxiliary power supply terminal.

@®Do not input voltage and current at NC terminals. Doing so can cause failure or malfunction
of the unit.

@®This product make sure to use it in combination with the dedicated current sensor.

@This product cannot connect with the secondary side (5 A) of current transformer.

@®The dedicated current sensor (EMU-CT#xx, EMU-CT**x-A) is used only for low voltage
circuit. If it connects to a high voltage circuit by mistake, it may cause a burnout of the
device and a fire. When measuring a high-voltage circuit, connect the EMU2-CT5,
EMU2-CT5-4W and EMU-CT5-A to the secondary side (5 A) of the current transformer.

@®Do not open the secondary terminals of the split type current sensor.

@Any person who is involved in the installation and the wiring of this unit should be fully
competent to do this work.

@®Take care not to entering any foreign objects such as chips and wire pieces into this unit.
Failure to do so may cause electric shock, a failure of the unit, a fire etc.

@®In order to prevent short circuits and ground faults caused by falling metal pieces, cover

/\ CAUTION exposed charging parts with taping or insulating tubes.

@®Do not touch the conductive parts or electronic parts of this unit directly. It may cause an
electric shock accident, injury, equipment failure or malfunction.

@®Do not pull on the wire while it is connected to this device. It may cause equipment failure
or malfunction. Also, if you pull it too hard, it may cause electric shock or fire due to
damage to the wire.
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NOTICE

@®Do not damage the outer circumference of the device. If there is damage on the outer
circumference or terminals, the accuracy may be lost, and the life may be shortened due
to the influence of dust, etc. Please handle with care.

@®Do not apply a strong impact to the liquid crystal display. Doing so may cause damage.

®When using stranded wire, please use it after twisting the tip so that the thin wire does
not come apart.

@®Do not solder the ends of the wires used. The screws may loosen over time.

@Tighten the screw within the specified torque. Under tightening can cause drop, short
circuit or malfunction. Over tightening can damage the screw.

@®The wires to be connected to this unit shall be placed in a duct or fixed together by
cramping. If the electric wires are not placed in the duct or cramped together, loosen wires
or their movement or careless stretch may cause a breakage of the unit or wire or a
malfunction due to poor contact of electric wires.

@®Lay the cable to be connected to the instrument indoors. However, some communication
standards permit outdoor wiring. In that case, follow the communication standards.

@For protection against noise, all wires shall not be placed close to or bound together with
the power lines and high-voltage lines. If there is concern about the influence of noise
even if the distance is as follows, we recommend using a shielded cable.

Condition Distance
High-voltage line 600 V or less 300 mm or more
Other high-voltage line 600 mm or more

@The split type current sensor has a polarity (directionality). Be careful about it when
installing the unit. (K: power source side, L: load side)

@®The maximum wire wiring length for the split type current sensor is as follows. EMU-Cxxx,
EMU-CT#xx-A are extendable up to 50 m. EMU2-CT5, EMU2-CT5-4W are extendable up to
11 m (using together with the extension cable).

@®Do not ground the secondary side of the current sensor.

@®Up to two wires can be connected to one terminal of the screw terminal block. If three or
more are connected, the meshing may become weak and may come off.

@®Only one wire should be connected to one terminal of the spring clamp terminal block. If
you connect two or more, the engagement may become weak and may come off.

1.3 Matters concerning the precaution before use

/N\DANGER

Do not touch the live part such as the connection terminal while it is energized.
Failure to do so may cause electric shock, a fire, a failure etc.

/\WARNING

Make sure that the circuit to be connected to this equipment is within the rating.
If used outside the rating, it may cause electric shock, a fire, a failure etc.

/\ CAUTION

@Any person who is involved should be fully competent to do this work.

@®Check that active bare wire and so on does not exist around the product. If any bare wire
exists, stop the operation immediately, and take an appropriate action such as isolation
protection.

@Shut off the external power supply for the unit in all phases before installing and removal.
Failure to do so may cause an electric shock or damage of this unit.

NOTICE

@®Do not apply a strong impact to the liquid crystal display. Doing so may cause damage.

@®The setting of this unit is necessary before use it. If the setting is wrong, it will not work
properly. (Note) For the setting method, refer to “8. Setting method” in this manual.

@®In the event of a power outage during the setting, the unit is not set correctly. Please set
again after power recovery.

@®Do not exceed the specified voltage when doing an insulation resistance test and a
withstand voltage test.
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1.4 Precautions for Use

@®Do not disassemble or modify this unit. It may cause electric shock, a fire, a failure, a
malfunction etc.

@®Do not touch the live part such as the connection terminal while it is energized. It may

A DANGER cause electric shock, a fire, a failure, a malfunction etc.

@If the voltage applied to the instrument drops below approximately 40V, the display will
disappear, but do not touch the terminals or circuits as voltage may be applied. It may
cause electric shock, a fire, a failure, a malfunction etc.

Make sure that the circuit to be connected to this equipment is within the Rating. If used
WARNING X e i . :
outside the rating, it may cause electric shock, a fire, a failure etc.

Check that active bare wire and so on does not exist around the product. If any bare wire
ACAUTION exists, stop the operation immediately, and take an appropriate action such as isolation
protection.

@®Push the switch with an appropriate force.
@®Do not apply a strong impact to the liquid crystal display. Doing so may cause damage.

NOTICE

1.5 Precautions for case of failure or abnormality

If you have any questions or the product is broken down, contact our sales representative near you. For details,
refer to the end of this manual.

Please refer to "16.1 Troubleshooting” for information on how to easily identify failures and how to deal with them
yourself.

A DANGER Do not touch the live part such as the connection terminal while it is energized. It may cause
electric shock, a fire, a failure, a malfunction etc.

A WARNING If an abnormal sound, baq—smelling smoke, fever break out from this unit, switch it off
promptly and do not use it.

1.6 Maintenance Precautions

Please refer to “15 Maintenance” for the maintenance details.

A DANGER Do not touch the live part such as the connection terminal while it is energized. It may cause
electric shock, a fire, a failure, a malfunction etc.

Work under the electric outage condition. Do not do hot-line work. Failure to do so may cause

A WARNING electric shock, a fire, a failure etc.

A CAUTION Any person who is involved should be fully competent to do this work.
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1.7 Storage Precautions

@®Please refer to “14. Storage” about storage.
@®For long-time storage, avoid the following places.
- Places the Ambient temperature exceeds the range -10°C to +60°C.
- Places the average daily temperature exceeds +35°C.
- Places the Relative humidity exceeds the range 30% to 85% or places with dewfall.
- Dirt, corrosive gas (Note), saline and oil smoke exist.
(Note) Gas that attacks metals and plastics (Such as sulfur dioxide, ammonia, hydrogen sulfide)
- Vibration and impact exceed the specifications.
- Places exposed to rain or water drop.
- Places exposed to direct sunlight.
- Place exposed to strong induction noises, electric fields, magnetic fields.
- Places metal fragments or conductive substance are flying.

@®Do not touch the live part such as the connection terminal while it is energized. It may
A DANGER cause electric shock, a fire, a failure, a malfunction etc.
@®Work under the electric outage condition. Do not do hot-line work. Failure to do so may
/\ WARNING . ; ;
cause electric shock, a fire, a failure etc.

1.8 Disposal Precautions

When disposing of this unit, treat it as industrial waste.

10



Name and quantity of package contents

| 2. Name and quantity of package contents

This following items for this device and included in package. Check that no items are missing.

Item

Quantity

Specifications

Main unit

@)

FwELETHE

Model EMU4-BD1A-MB

DISP/SET|
|+/PHASE

-/RESET

|
]

13534d dNL3s

EHE
& Ll

F

emam i
|

This image is EMU4-BD1A-MB.

Before using the
instrument

g
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Option devices

' 3. Option devices

Option devices of this unit are showed below.

(1) Option unit

Product name Model Sal_es with Note
unit UL
B/NET Communication Unit You can use B/NET communication by
h . EMU4-CM-B 1 - . . )
for Energy Measuring Unit connecting main unit.
CC-Link Communication Unit EMU4-CM-C 1 o You can use CC-Link communication by

for Energy Measuring Unit connecting main unit.

Logging Unit

o You can log the measured data by connecting
for Energy Measuring Unit

EMU4-LM 1 - .
main unit.

CC-Link IE Field Network Basic
Communication Unit EMU4-CM-CIFB 1 O
for Energy Measuring Unit

You can use CC-Link IE Field Network Basic
communication by connecting main unit.

(2) Option
@DOption for Energy Measuring Unit
Product name Model Sal(_es with Note
unit UL
Attachment for panel mounting | EMU4-PAT 1 O This attachment is used when mounting the

instrument on the panel.

@0Option for Logging Unit

Sales | with

unit | UL Note

Product name Model

SD Memory Ca(d EMU4-SD2GB 1 o Th!s is an SD memory card used in the logging
for Logging Unit unit.

By connecting to the logging unit, it will keep
EMU4-BT 1 O timekeeping operation and logging data in
case of power failure.

Lithium battery
for Energy Measuring Unit

12
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(3) Accessory
@DSplit type current sensor

Sales

with

Product name Model unit UL Note
Split type current sensor EMU-CT5-A 1 —
(Connection with general EMU-CT50-A 1 -
wire type) EMU-CT100-A 1 —
EMU-CT250-A 1 -
EMU-CT400-A 1 O Connect to this unit for general wire.
EMU-CT600-A 1 O
EMU-CT50 1 O
EMU-CT100 1 O
EMU-CT250 1 O
Split type current sensor Connect to this unit for dedicated cable.
(Connection with dedicated EMU2-CT5 1 O Single-phase 2-wire, single-phase 3-wire,
cable type) three-phase 3-wire(2CT) system only.
Connect to this unit for dedicated cable.
EMU2-CT5-4W 1 O Three-phase 3-wire(3CT),

three-phase 4-wire system only.

@Dedicated cable

Using together with Split type current sensor (dedicated cable type).

Sales

with

Product name Model : Note
unit UL
Split type 5A current EMU2-CB-Q5A 1 o Connect the EMU2-CT5 and the current input
sensor cable terminal of the instrument.
EMU2-CB-Q5A- 1 o Connect the EMU2-CT5-4W and the current
4W input terminal of the instrument.
Extension cable EMU2-CB-TTM 1 O Used to extend the connection distance
(Standard type) EMU2-CB-T5M 1 O between the split type current sensor (cable
EMU2-CB-T10M 1 O type) and this instrument.
Extension cable EMU2-CB-T1MS 1 O Used to extend the connection distance
(Separate type) EMU2-CB-T5MS 1 O between the EMU2-CT5-4W and this
EMU2-CB-T10MS 1 O instrument.
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Name and function of each part

' 4. Name and function of each part

4.1 Name of each part

Front view (Model:EMU4-BD1A-MB)

@D Voltage input terminals (P1.P2.P3)

@ Protective conductor terminal (& )

@ Auxiliary power supply terminals (MA. MB)

B

Summ Model EMU4-BD1A-MB

| | DISP/SET
+PHASE]
-[RESET)

1353ud cnL3g

@ LCD display

® Operation buttons
(DISP/SET. +/PHASE. -/RESET)

——

® Current input terminals (1k. 1L 3k. 31)

@ MODBUS RTU communication terminals

(485+.485-.SLD)

Name of each part

Function

@ Voltage input terminals

Connect the voltage input wire for the measuring circuit.

@ Protective conductor terminal

Connect to ground (D type ground).

® Auxiliary power supply terminals

Connect the power supply voltage line for operating the main unit.

@ LCD display

Displays measured values, element information, and operating status
(Communication, weighing, settings).
Refer to “4.2 Functions of LCD”.

® Operation buttons

Various settings and display switching during operation are performed.
Refer to “4.3 Operation buttons”.

® Current input terminals

Connect the secondary output of the dedicated current sensor connected
to the measurement circuit’ s current wire.

@ MODBUS RTU
communication terminals

Connect the communication wire (MODBUS RTU).

14




Name and function of each part

Front view (Model:EMU4-HD1A-MB)

@ Voltage input terminals

(P1/P1.P2/P0O.P3/P3.NC/P2)

@ Protective conductor terminal (& )

KA Model EMU4-HD1A-MB

o DISPISET J
+PHASE
-/RESET }

13534e dNLIS

——

® Auxiliary power supply terminals (MA. MB)

@ LCD display

® Operation buttons

@ B e

= =1 o[ == =0 =4 B = |
o e s

ﬁ e e e |
e e i e e

(DISP/SET. +/PHASE. -/RESET)

® Current input terminals (1k. 1L 2k. 2L, 3k. 3D

@ MODBUS RTU communication terminals

(485+.485-.SLD)

External input terminals (X1, COMX)

@ External output terminals (Y1.COMY)

Name of each part

Function

@ Voltage input terminals

Connect the voltage input wire for the measuring circuit.

@ Protective conductor terminal

Connect to ground (D type ground).

® Auxiliary power supply terminals

Connect the power supply voltage line for operating the main unit.

@ LCD display

Displays measured values, element information, and operating status
(Communication, weighing, settings).
Refer to “4.2 Functions of LCD”.

® Operation buttons

Various settings and display switching during operation are performed.
Refer to “4.3 Operation buttons”.

® Current input terminals

Connect the secondary output of the dedicated current sensor connected
to the measurement circuit’ s current wire.

@ MODBUS RTU
communication terminals

Connect the communication wire (MODBUS RTU).

External input terminals

Connect pulse / contact input wires.

© External output terminals

Connect pulse / contact output wires.
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Name and function of each part

Back view (Model: EMU4-BD1A-MB, Model: EMU4-HD1A-MB Common regardless of model.)

— 5 5 T—|
/ @ IEC rail fixture
k
=
Name of each part Function
® IEC rail fixture Fixing the device to the IEC rail.

16




Name and function of each part

4.2 Functions of LCD

® Option unit

connection status

® Measurement

@ Energy

circuit number \

/ @ Measured item

/ @ Measured value

[1] @ ® Setting
2 ® &&i DM

measurement

Indicator

Description

@ Measured value

Display measured values in digital numbers.

@ Measured item

Display measuring elements expressed in digital numbers.

® Option unit connection status

Light when connecting optional device.

@ Energy Measurement

Light when measuring electric energy (incoming).
(Light off: Not measuring, Lighting: Measuring)

® Setting

Indicator @ light up in the setting mode.

Indicator @ light up in the confirmation mode.

® Measurement circuit number

Represent circuit number.
(Note) Two circuits measuring mode only.
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Name and function of each part

4.3 Operation buttons

Operation buttons have many functions as below.
For details, refer to each chapter.
Meaning of symbols:

O(Press), O(Press more than 1 sec.), ©(Press more than 2 sec.), —(Press both at the same time)

Operation Name of Button Event
Mode DISP/SET +/PHASE -/RESET
@) Switch the measurement screen.
'e) Switch phase screen.
o Switch harmonics order.
(In the harmonics screen only)
© Clear alarm. (At alarm keeping.)
© Enter the confirmation mode.
I © ©) Enter the setting mode.
©
g Contact Clear contact latch.
o | display @) (When the contact input reset status is
= latched.)
© | Integrated o L ©® Transition to preset display.
(O] ) n
o | value Transition to reset display of all data.
O | display © ©
Date © Change of date format.
indication © - © Transition to clock setting.
Move to the reference waveform generation
Band out screen for waveform band monitoring.
rate © —O (When on the Band out rate display screen.)
O Enter the setting menu.
o | Menu Moving up or down of menu number.
8 | display O o (Move at fast speed when pressing more than
€ @ ) 1sec.)
c
9 Change of setting items. (Forward)
© ') Transition to setting menu number.
3 (At final setting item)
G
S | Setting Moving up or down of setting value.
O | display @) O (Move at fast speed when pressing more than
AN (=) (0O) 1 sec.)
9 (Note)Only effective at setting mode.
g O Return to the setting menu.
o | END Memorize changed setting and transition to
£ | display operating mode.
k) Annul changed setting and transition to
n S_ANISEL operating mode.
isplay O——+— 0 Reset setting values to factory default.
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Attaching and removing

| 5. Attaching and removing

Mounting means have "on the IEC rail”, “on JIS agreement type attachment” and "on the panel”.

@®Work under the electric outage condition. Do not do hot-line work. Failure to do so may
AWARNING cause electric shock, a fire, a failure etc.
@®Be sure to attach the terminal cover after installation and connections are completed.
@Any person who is involved should be fully competent to do this work.
@Take care not to entering any foreign objects such as chips and wire pieces into this unit.
Failure to do so may cause electric shock, a failure of the unit, a fire etc.
A CAUTION @®Check that active bare wire and so on does not exist around the product.
If any bare wire exists, stop the operation immediately, and take an appropriate action
such as isolation protection.
@Shut off the external power supply for the unit in all phases before installing and removal.
Failure to do so may cause an electric shock or damage of this unit.

5.1 Mounting on IEC rail

When showing the display part by cutting the panel face in mounting the IEC rail, cut the panel at where it is more
than 50 mm away from the fulcrum of the open/close of the door.
(Please refer to ”5.3 Mounting on panel” for panel cut dimensions.)

@® Applicable IEC rail (35 mm)

g

27

More than 7.3 Unit[mm]

@® Mounting
@Slide the IEC rail fixture to (Note.1) The position of IEC rail
the middle position. (Note.1) fixtures have 3 levels.
4" @Hock B
=== o = Upper
7 position
.
1EC rail
i s
IM]] Middle
— —1 position
\i\
IEC rail fixture ®Push
Lower
position
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Attaching and removing

@® Removing

@Pull the unit. ;\ \I]

L~

DHold the unit and pull IEC rail
fixture downward.
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Attaching and removing

5.2

Mounting on JIS agreement type attachment

When showing the display part by cutting the panel face in mounting the JIS agreement type attachment, cut the
panel at where it is more than 50 mm away from the fulcrum of the open/close of the door.
(Please refer to 5.3 Mounting on panel” for panel cut dimensions.)

@® JIS agreement type attachment

Hook ————

Attachment panel

Spring fitting — /\CJHP

® Mounting

®DPush the stopper of
the IEC rail this unit,

and be housed in a unit.

Il

=

\

IEC rail fixture

s

—

@Hitch 3 chases at
upper part of the
module to the hook
on the attachment
plate.

®Push the module down and @
fit in the spring fitting in
chases at the lower part of
the module.

21

® Removing

m\

/
Lift the lower part @Push down
of module slowly the spring
and remove in fitting.
reverse order of
attaching.



Attaching and removing

5.3 Mounting on panel

Panel cut dimensions are made larger than the product considering tolerance in panel cut.
If you want to prevent dust and other intrusion the gap of panel cut, cut the panel according to the product to be
mounted.

(1) Only this unit

@® Dimensions of hole panel (76 mm x 44.5 mm) @® Mounting

. . . Recommended screws:
Outline of the measuring unit *Cross recessed head screw with captive
/ spring washer and flat washer M3 x 10 2pcs.

S _ N (Note) Screws are not included.
]
| . —
: Mounting screws
T |
I
l —
— I o
=
> g CL i - 1~ =
b I I w
| 3
I
La -
@ .
S |-
| &
67 (Unit)
(75)
76
Unit[mm]
(2) Measuring unit with optional unit
@® Dimensions of hole panel (101 mm X 44.5 mm) @® Mounting
; : : Recommended screws:
Outline of the option unit . .
utl ption uni *Cross recessed head screw with captive
Outline of the measuring unit spring washer and flat washer M3 x 10 2pcs.
é (Note) Screws are not included.

—@1*r Mounting screws

|
I
|
I 1
4 |
|
I —
— | X
w| w | 5
I < l -
o | w2
| a
|
¥ .
J.@_ ‘
(I |
~ | |
~ | | ol
| | o~
A I I L ]
67 (Unit)
(25) (75)
! 101
Unit[mm]
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Attaching and removing

(3) When using the measuring unit and the attachment for panel mounting

@® Dimensions of hole panel (76 mm X 44.5 mm)

Outline of the measuring unit

@® Mounting

*The screws (mounting screws and screws for
panel mounting attachment) are supplied with
panel mounting attachment.

— N *Please screw up the panel mounting attachment
| | 1*(9 where there are high levels of vibration.
l I l -
| _ - —
- I 1 l . ]
T | Mounting screws
|
' —~
- | hd
uw s
w| o CL -— - I - =2
b4 I | 0
| 3
|
i _
L@- |
[ |
N : w
| &
______________ _
67 (Unit)
(75)
76
Unit[mm]

(4) Measuring unit with optional unit, when using the attachment for panel mounting

@® Dimensions of hole panel (101 mm X 44.5 mm)

44.5
(43

27

Outline of the option unit

Outline of the measuring unit

L

CL -

(25)

@® Mounting

*The screws (mounting screws and screws for
panel mounting attachment) are supplied with
panel mounting attachment.

*Please screw up the panel mounting attachment
where there are high levels of vibration.

67 (Unit)
(75)

101

Unit[mm]
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Wiring

| 6. Wiring

ADANGER Do not touch the live part such as the connection terminal while it is energized. It may cause
electric shock, a fire, a failure, a malfunction etc.

®Work under the electric outage condition. Do not do hot-line work.

Failure to do so may cause electric shock, a fire, a failure etc.
@Check the Wiring Diagram carefully before making any connections.
Failure to do so may cause electric shock, a fire, a failure etc.

@®Make sure that the circuit to be connected to this equipment is within the rating.
If used outside the rating, it may cause electric shock, a fire, a failure etc.

@®Use only wires and solderless terminals that conform to the applicable requirements.

Use of inappropriate wires or solderless terminals may cause electric shock, a fire, a
malfunction etc.

@After tightening the screws, be sure to check all the screws tightened. Loose screw may
cause electric shock, a fire, a failure etc.

@®Be sure to ground the protective conductor terminal to use.

AWARNING The ground resistance is 100 Q or less.

@®Be sure to attach the terminal cover after installation and connections are completed.

@®Connect an overcurrent protection device (fuse, circuit breaker, etc.) to the auxiliary
power supply terminal.

@®Do not input voltage and current at NC terminals. Doing so can cause failure or malfunction
of the unit.

@®This product make sure to use it in combination with the dedicated current sensor.

@This product cannot connect with the secondary side (5 A) of current transformer.

@®The dedicated current sensor (EMU-CT#xx, EMU-CT#**%-A) is used only for low voltage
circuit. If it connects to a high voltage circuit by mistake, it may cause a burnout of the
device and a fire. When measuring a high-voltage circuit, connect the EMU2-CT5,
EMU2-CT5-4W and EMU-CT5-A to the secondary side (5 A) of the current transformer.

@Any person who is involved in the installation and the wiring of this unit should be fully
competent to do this work.

@®Take care not to entering any foreign objects such as chips and wire pieces into this unit.

A CAUTION Failure to do so may cause electric shock, a failure of the unit, a fire etc.

@Check that active bare wire and so on does not exist around the product. If any bare wire
exists, stop the operation immediately, and take an appropriate action such as isolation
protection.

®When using stranded wire, please use it after such as twisting the tip so that the fine wires
do not scatter.

@®Do not plate the wires with solder. The screws may become loose over time.

@®For protection against noise, all wires shall not be placed close to or bound together with
the power lines and high-voltage lines. If there is concern about the influence of noise
even if the distance is as follows, we recommend using a shielded cable.

Condition Distance
High-voltage line 600 V or less 300 mm or more
Other high-voltage line 600 mm or more

@®The setting of this unit is necessary before use it. If the setting is wrong, it will not work

properly. (Note) For the setting method, refer to “8. Setting method” in this manual.
NOTICE @®In the event of a power outage during the setting, the unit is not set correctly. Please set
again after power recovery.

@®The split type current sensor has a polarity (directionality). Be careful about it when
installing the unit. (K: power source side, L: load side)

@®The maximum wire wiring length for the split type current sensor is as follows. EMU-Csxx,
EMU-CT#xx-A are extendable up to 50 m. EMU2-CT5, EMU2-CT5-4W are extendable up to
11 m. (using together with the extension cable)

@®Do not ground the secondary side of the current sensor.

@®Up to two wires can be connected to one terminal of the screw terminal block. If three or
more are connected, the meshing may become weak and may come off.

@®Only one wire should be connected to one terminal of the spring clamp terminal block. If
you connect two or more, the engagement may become weak and may come off.

@®Connect to ground by using thick wires to decrease impedance.

DISCLAIMER @For the communication signal line, use an appropriate cable according to each
communication method and ground it appropriately. Also, be sure to insulate the shield of
the communication signal line with insulating tape or the like.
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Wiring

6.1 Example of wiring for measuring circuit

Example of wiring for this instrument is as follows. (EMU4-HD1A-MB is taken as an example.)
For split type current sensors that can be used, refer to “3. Option devices”.

Also, when the simple measurement function is enabled, the circuit voltage is not connected to the instrument
Read this assuming that no circuit voltage is connected to the instrument.

@®1P2W(For low voltage circuit) @1P2W(For High voltage circuit)

Fuse #1 Power source side
2 Voltage transfer
L] ¢ Fuse #1

fjfb@()é@ o “oee® @5 o

Power source side
2

b
<

@

i

CJ
CJ
CJ

(MODBUS RTU)

Current transfer
(we/5A)

=
v Of
H U

BUS RTU)

(@)
curent Sﬁjr ® _ @ Current sensor ] H®HE® O @5’2
’ L '@@@@@®’?L}Extemaloutput K / / EGP@@@@@@L
E‘Eﬁ ' = T
L L

B H T_—} External output
External input m—c:g_ == : } External input

RS-485(MODBUS RTU) 2
Load side

RS*ASS(P:W-O.E'JBUS.I{'FU)
Load side
. If UL/CE Marking/UKCA Marking compliant, a fuse is required. Below are the recommended fuses.

Rated current: 0.5 A, Rated breaking capacity: 250 V AC 1,500 A/ 250 V DC 1,500 A (a UL certified product)
*2: The 3 side of the current sensor cable is not used.

For disposal of unnecessary cables, refer to "6.1.2 Secondary wiring of split type current sensor”.

@1P2W(2circuit measuring) (For low voltage circuit)

@1P2W(2circuit measuring) (For High voltage circuit)
;
Power Load 1
source N id Power
side side st’ilgge N ;?r?g
3 3

Voltage transfer

™
Fuse *1 __r %Fuse #]
) L]
A0t ‘

)
o é@ * B @%@f—--—-é@d@ O
OREOBLB®B| o
| A
Az
—
o ]
(. C ) esaass
Current C ) lrsass Current transfer (MobEUS RTL)
sensor (MODEUS RTU) e e e —
@ e 7 et | D06 CEOQD)
sensor IHowe ole
® 9®@ ..‘ Q ™ P / w‘® @ 0@ |]_} External output
K [ DO ®O®D ; ‘—} Exlernal input
| T | _}Extemal output L _L L ey L )
Eﬂk Extemal input = g1 T ...u'.....\
C L
pomes) = RS-4E5(MDDBUS RTU
o Load A1 Load A2

RS-485(MODBUS RTU)
Load A1 Load A2

*7: If UL/CE Marking/UKCA Marking compliant, a fuse is required. Below are the recommended fuses.
Rated current: 0.5 A, Rated breaking capacity: 250 V AC 1,500 A/ 250 V DC 1,500 A (a UL certified product)
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@®1P3W/3P3W(2CT)(For low voltage circuit) @1P3W/3P3W(2CT)(For High voltage circuit)

Power source side

1 N 3 .
2 3 Fuse *1 Power source side
% T N 3
__r 12 3 Voltage transfer
= ra
] &@‘ i Fuse *1
DEVOLLS| |o : ql¥

— T doonedes o
(. S
( 85 S RTU)
S e s D
@ @g@ ‘.5““-@ %‘lﬂl’%%wansfer

q N elelellls) ) ‘ ———
EHEI T | I_}Externalf)utput . . @@@ ‘.@@
= . I }External input ? sensor (] §©@@ 0

T | T—} External output
} External input

.......

[
Current
sensor Load side

[ (4

L

||}— ?:\

RS-485(MODBUS RTU)

L RS-485(MODBUS RTU)

Load side

*7: If UL/CE Marking/UKCA Marking compliant, a fuse is required. Below are the recommended fuses.
Rated current: 0.5 A, Rated breaking capacity: 250 V AC 1,500 A/ 250 V DC 1,500 A (a UL certified product)

@®3P3W(3CT)(For low voltage circuit) @3P3W(3CT)(For High voltage circuit)

Fuse *1 Power source side

Power source side
1 N 3 T N 3
1 2 3 ruse #1 12 3 VOIta;e transfer
_L—I i % use *1

[
@%é@ @ o T o
— 2 i OHEOLW®| o
X
[ —
(. .
C I |rsass
(MODBUS RTU) Current transfer [:] RS-485
0 | g (/S A) (MODBUS RTU)
........ F\ o
PP OOOYQ amentsensr | BB 00666
) A [@%@@@@@]_ N T ‘®@@‘..@ @
EIHIEI = =} External output K ' 1@@@@' . L) External output
1] f = cerna T Yo — N
- ||<< xternal input L lkﬂ // }@ ||':} Extemal input
l azzeac) \ B s = - LR R |
E‘H]Ek e 1R BN o S e — ———— — \
/ = < l RS-485(MODBUS RTU) _L RS-485(MODBUS RTU)
—1— n i
Current sensor L N
Load side Load side

*1: If UL/CE Marking/UKCA Marking compliant, a fuse is required. Below are the recommended fuses.
Rated current: 0.5 A, Rated breaking capacity: 250 V AC 1,500 A/ 250 V DC 1,500 A (a UL certified product)
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@®3P4W(For low voltage circuit) @3P4W(For High voltage circuit)

Power source side

Power source side
1 2 3 N 3N Voltage transfer
‘TL—‘ ](2 Fuse 1 s
| j_‘ Fuse 1
&
pooese) o ’ i
= T Ulosotins) |o
A
3

I [as.ass J

(MODBUS RTU) D
© [ ........" Current transfer D RS-485

o @l@@ O®HOO (0 (/5 A) S (MODBUS RTU)
Y I ) (]| [ A I N o | s .
K | [an @® O @ @P;) External output Current sensor @@@ ?‘%
g‘ﬂ]k J } External input = / In 17,55 %@
H K GD)EDGD) @@
ﬁﬂ]l R 2 | [ 1@1@@ @ (?L) External output
/ o i RS-485(MODBUS RTU) J:z En__f
1
/—’Eﬂk =
Current sensor -

Load side

& - } External input
[ 2 = : P )
- [ ———— S e {

L l RS-485(MODBUS RTU)

Load side

*7: If UL/CE Marking/UKCA Marking compliant, a fuse is required. Below are the recommended fuses.
Rated current: 0.5 A, Rated breaking capacity: 250 V AC 1,500 A/ 250 V DC 1,500 A (a UL certified product)
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Wiring

6.1.1 Installation of split type current sensor

Install the current sensor to the cable of the circuit to be measured by the following method.

(1) EMU-CT5/CT50/CT100/CT250-A
BMProcedure for wiring of current sensor

@ Press the locking claw of the moving core, please open the moving core by removing the engagement
(Figure 1). Before inserting the cable, check the symbols K and L to fit the current sensor in the correct
direction. (The direction from the power supply side to the load side is indicated with = (arrow).)

(Figure 3)

@ After checking that the core parting faces are free from dirt, close the moving core. Push down the moving
core until the stoppers are securely locked. (Locking claw of the moving core is applied to the stopper, you
hear click.) (Figure 2)

@ Pass the tying bands into the current sensor locking holes to secure the sensor with the cable. (Figure 3)

@ Cut off the excess length of the bands by nipper or the like.

Stopper *Buy the tying bands.
Moving core
parting face / \ Tying band Tying band
(LINE side) (LOAD side)
Moving core 7/
locking claw g —
Direction /
of current £ Ai_
Primary cable
Locking hole Locking hole
Primary cable Bx2) Bx2)
*Recommended tying band: T18I(Hellermann Tyton)
Protective cover *Please prepare tying band yourself.
Figure 1 Figure 2 Figure 3

@®Do not open the moving core more than 90°. The current sensor may be damaged.
@Electric wire size which can be penetrated (reference) should refer to the following table.

EMU-CT5-A | EMU-CT50-A | EMU-CT100-A | EMU-CT250-A
Usable wires 1V cable 38mm? 38mm? 60mm?2 200mm?
NOTICE size (reference) | CV cable 22mm? 22mm? 60mm? 150mm?

xSize of electric wires conforms to what is described in the catalog of general PVC insulated
wires. Thickness of external PVC insulation is different for different wire. Check with the
external dimension diagram of this product and make sure the wire can go through the given
space.

The current sensor has a polarity (directionality).
POINT Check the direction of the arrow printed on the side of the current sensor and the direction of
the primary conductor (power supply side/load side), and be careful not to connect it incorrectly.

MProcedure for connecting of current sensor

@ Remove the terminal protective cover on the secondary terminal by lifting the center and connect it to the
measurement unit with the appropriate wire/cable.

The current sensor has a polarity (directionality).

POINT Check the terminal symbol printed on the secondary side terminal surface of the current sensor
and be careful of incorrect connection.
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Wiring

(2) EMU-CT400/CT600-A

BMProcedure for wiring of current sensor

@ Press the locking claw of the moving core, please open the moving core by removing the engagement
(Figure 1). Before inserting the cable, check the symbols K and L to fit the current sensor in the correct
direction. (The direction from the power supply side to the load side is indicated with = (arrow).)
(Figure 3)

@ After checking that the core parting faces are free from dirt, close the moving core. Push down the moving
core until the stoppers are securely locked. (Locking claw of the moving core is applied to the stopper, you
hear click.) (Figure 2)

® Pass the tying bands into the current sensor locking holes to secure the sensor with the cable. (Figure 3)

@ Cut off the excess length of the bands by nipper or the like.

Stopper Moving core *Buy the tying bands.
parting face

Tying band Tying band

(LINE side) (LOAD side)

Moving core

locking claw
—
Direction

of current

Primary cable

Locking hole
3x2)

t  Locking hole
(3x2)

Hinge cover

Primary cable

*Recommended tying band: T18I(Hellermann Tyton)
Protective cover *Please prepare tying band yourself.

Figure 1 Figure 2 Figure 3

@®Do not open the moving core more than 90°. The current sensor may be damaged.
@®Electric wire size which can be penetrated (reference) should refer to the following table.

EMU-CT400-A EMU-CT600-A
Usable wires IV cable 500mm?2 500mm?
size (reference) CV cable 400mm? 400mm?

NOTICE x1 Size of electric wires conforms to what is described in the catalog of general PVC insulated
wires. Thickness of external PVC insulation is different for different wire. Check with the
external dimension diagram of this product and make sure the wire can go through the given
space.

*2 When conforming to UL / c-UL standards, use AWM wires that satisfy the following
three conditions((a), (b), (c)).

(a)Working voltage (voltage to ground)

150 Vac or less: AWM wire (UL758) with a rated voltage of 150 Vac or more.

150 Vac to 300 Vac: AWM wire with rated voltage of 600 Vac or more and AWG 1 or more (UL758).
(b)Wire diameter:500kcmil(253mm~2) or more.
(c)Temperature rating:Temperature rating of 105°C or higher.

The current sensor has a polarity (directionality).
POINT Check the direction of the arrow printed on the side of the current sensor and the direction of
the primary conductor (power supply side/ load side), and be careful not to connect it incorrectly.

HMProcedure for connecting of current sensor

@ Remove the terminal protective cover on the secondary terminal by lifting the center and connect it to the
measurement unit with the appropriate wire/cable.

The current sensor has a polarity (directionality).
POINT Check the terminal symbol printed on the secondary side terminal surface of the current sensor
and be careful of incorrect connection.
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Wiring

(3) EMU-CT50/CT100/CT250
BMProcedure for wiring of current sensor

@ Open the moving core as shown in the right figure.
Slowly lift the moving core locking claws on both sides Cable
of the moving core to open and remove them from

Primary

the stoppers. Be careful not to force it open and )

break the claws. mﬁ'ﬁgm e o
@ Draw the cable of the circuit to be measured through Moving

the center hole of the current sensor. Before drawing core

the cable through the hole, check the installation Moving core

direction of the current sensor. There is an arrow Stopper parting face

indicating K»L.

® To fix the current sensor, draw a and through the

locking hole located on both sides of the sensor, and

lightly fix them together with the cable. I D % I

@ Pass the tying band (included with the current sensor)

through the current sensor locking hole and fix it to
the cable. Be careful not to over-tighten it so that it

stops lightly (current sensor locking holes are on both Locking hole Locking hole
sides of the current sensor). —> ‘

® Cut off the excess length of the bands by nipper or /
the like. (LINE side) (LOAD side)

® Lift the center of the protective cover of the secondary
terminal and remove it, then connect the specified
sensor cable.
of current

/

Primary cable
Direction

Tying band ™ Tying band

NOTICE

@®Do not open the moving core more than 90°. The current sensor may be damaged.
@Electric wire size which can be penetrated (reference) should refer to the following table.

EMU-CT50 EMU-CT100 EMU-CT250
Usable wires IV cable 60mm? 60mm? 150mm?
size (reference) CV cable 380mm?2 38mm? 150mm? *1

*1 100 mm? is recommended
*2 Size of electric wires conforms to what is described in the catalog of general PVC insulated
wires. Thickness of external PVC insulation is different for different wire. Check with the
external dimension diagram of this product and make sure the wire can go through the given
space.
*3 When conforming to UL / c-UL standards, use AWM wires that satisfy the following
three conditions((a), (b), (c)).
(a) Working voltage (voltage to ground)
150 Vac or less: AWM wire (UL758) with a rated voltage of 150 Vac or more.
150 Vac to 300 Vac: AWM wire with rated voltage of 600 Vac or more and AWG 1 or more (UL758).
(b)Wire diameter of each current sensor
EMU-CT50: AWG10 (5.261 mm~2) or more.
EMU-CT100: AWG6 (13.30 mm~2) or more.
EMU-CT250: AWG 3/0 (85.03 mm~2) or more.
(c)Temperature rating: Temperature rating of 105°C or higher.

POINT

The current sensor has a polarity (directionality).
Check the direction of the arrow printed on the side of the current sensor and the direction of the
primary conductor (power supply side/load side) and be careful not to connect it incorrectly.

BMProcedure for connecting of current sensor
@ Remove the terminal protective cover on the secondary terminal by lifting the center and connect it to the
measurement unit with the appropriate wire/cable.

POINT

The current sensor has a polarity (directionality).
Check the terminal symbol printed on the secondary side terminal surface of the current sensor and

be careful of incorrect connection.

30




Wiring

(4) EMU2-CT5/EMU2-CT5-4W

BMProcedure for wiring of current sensor

@ Please let me slide a lock Lock pin Primary cable
pin in the direction of an -
arrow.

@ It lets an electric wire
pass in a clamp, and close
a clamp again.

® Please hold a clamp in the
fully close state with a
finger, and push in until a
lock pin is locked.

@ Use the tying band, when fixing the penetrating electric wire and the sensor.
A thing W= 2.6mm or less should be used for the tying band used when it
fixes the electric wire and sensor to penetrate. When it fixes, a tying band is
fixed to one place of the hole for current sensor fixation with a through cable.
Be careful not to fasten too much by the grade which stops lightly (a total of
four hole)

® Cut off the excess length of the bands by nipper or the like.

ACAUTION A lock pin is metal. Keep in mind that the contact to a charge part has failure of an electric
shock accident and equipment and fear of a fire.

@®If impossible power is applied where a clamp is opened, there is fear of breakage.

Normal measurement cannot be performed if a direction is mistaken.
NOTICE ®When conforming to UL/c-UL standards, use AWM wires (UL758) with a rated voltage of
150 Vac or higher and AWG22(0.325mm"2) and or more and temperature rating of 105°C or
higher.

The current sensor has a polarity (directionality).

Check the direction of the arrow printed on the side of the current sensor and the direction
POINT of the primary conductor (power supply side/load side), and be careful not to connect it
incorrectly.

HMProcedure for connecting of current sensor

@ Combine the cable connected to the current sensor with the dedicated cable (EMU2-CB-Q5A) and connect
it to the measurement unit. For details, refer to "6.1.2 Secondary wiring of split type current sensor”.

The current sensor has a polarity (directionality).
POINT Check the terminal symbol on the dedicated cable (EMU2-CB-Q5A/EMU2-CB-Q5A) and be
careful not to connect it by mistake.
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6.1.2 Secondary wiring of split type current sensor

Notes on connection are also described in “1.2 Installation and Wiring Precautions”, so please read them as well.

@®The split type current sensor (dedicated cable type) has a sensor cable that do not use with the single-phase
2-wire system.

Please wire according to the following procedure.

EMU2-CT5 EMU2-CB-Q5A
Tside
Please fix it with the tying band or the like.
%:
El |
3side 3side does not used. Insulate the tip with insulating tape or the like.

@®Split type current sensor (dedicated cable) is extensible in the following ways.

(1) When extending EMU2-CT5 with a current sensor extension cable (standard type).
@ Remove the connector.

EMU2-CB-Q5A

EMUZ2-CB-Q5A
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(2) When extending EMU2-CT5-4W with a current sensor extension cable (standard type) and a current sensor
extension (separate type).
@ Remove the connector.

{Ap—————c——r [ b
EMU2-CT5-4W - EMU2-CB-Q5A-4W

@ Connect the current sensor extension cable.

EMU2-CT5-4W N 1 EMU2-CB-Q5A-4W

EMU2-CB-T*xMS

(3) EMU2-CT5, EMU2-CT5-4W are extendable up to 11 m, using together with the extension cable. To extend
the wire further, use the current transformer (CT) for split-type instrument in combination, extending the
secondary wiring on current transformer (CT) side.
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6.2 Terminal Specifications, Applicable wire

Applicable wire, Applicable solderless terminal and tightening toraue is below.
@Screw terminal block

Voltage input terminal

LS Auxiliary power supply terminal
.. AWG26 to 14
Applicable wire Stranded wire: (0.13 mm2 to 2.00 mm?)
Single wire: AWG26 to 14
(¢0.41 mm to 1.61 mm)
Tightening torque 0.8 N-m to 1.0 N'm
Appll_cable solderless For M3.5 screw of external diameter below 5.6 mm
terminal

@®Spring clamp terminal block

Current input terminal

Item External input terminal *1 MODBUS RTU communication terminal
External output terminal *1
Stranded wire: AWG22 10 16 .. | SPEV(SB)-MPC-0.2x3P
Applicable wire *2 (0.33 mm* 0 1.25 mm?) (Produced by Fujikura Dia Cable) or
AWG22 to 16

Single wire: its equivalent

($60.13 mm to 2.00 mm)

Tightening torque — -

Applicable solderless ) ) . TGV TC-1.25-11T (by NICHIFU)
terminal TGV TC-1.25-11T (by NICHIFU) equivalent equivalent

*1 EMU4-HD1A-MB only. EMU4-BD1A-MB not used.
*2 Stripping length of the used wire has to be 8 to 9mm.
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6.3 Connection of external input / external output

6.3.1 How to connection

In case using external input and/or external output, refer to the following.

(1) External input

HFor the case of contact input

No-voltage a-contact / open collector

Voltage of the contact is 5V DC, and current is

7 mA, so use something appropriate for the

switching condition.

(2) External output

MFor the case of alarm output and digital output

No-voltage a-contact

35V DC 75 mAor 24V AC 75 mA (power factor: 1)

PO

MFor the case of pulse input
No-voltage a-contact / open collector

Voltage of the contact is 5V DC, and current is

7 mA, so use something appropriate for the
switching condition. Please connect GND side to
COMX1 when output of transmitter is open collector
pulse.

Transmitter

HFor the case of pulse output
No-voltage a-contact

35V DC 75 mAor 24 V AC 75 mA (power factor: 1)

Describe the pulse wiring length for each wire diameter.
*Polyethylene insulating vinyl sheath cable FCPEV wire.

Wire diameter [mm] Resistivity[Q/km] Wiring length[m]
0.5 94 300
0.65 56.8 400
0.9 29.2 750
1.2 16.5 1000

For notes on when to connect the product, please refer to “1.2 Installation and Wiring Precautions” and
“6. Wiring” in this manual. Please refer to “6.2 Terminal Specifications, Applicable wire” in this manual about

terminal specifications.
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6.3.2 How to use for spring clamp terminal block

HBMName of each part spring clamp terminal block

Push - buttom

Insertion hole

(1) Connection of wire
MFor stranded wires
DPress the push button with a flathead screwdriver at a 90° angle to
the surface of the terminal block.
@Insert the wire into the insertion hole at a 90° angle to the surface of
the terminal block.
QRelease the flathead screwdriver from the push button.

HFor single wire or bar crimp terminals
@Insert the wire into the insertion hole at a 90° angle to the surface of
the terminal block.

Flathead screwdriver

Wire

. ~
Wire

as "For stranded wires”.

POINT If it is difficult to insert, please insert while pressing the push button in the same way

(2) Disconnection of wire
DPress the push button with a flathead screwdriver at a 90° angle to the
surface of the terminal block.
@Pull out the wire in a 90° direction to the terminal block surface.
QRelease the flathead screwdriver from the push button.

Flathead screwdriver

NOTICE Use a screwdriver with a blade tip thickness of 0.6 mm and a blade width of 3.5 mm.
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6.4 Connection of MODBUS RTU communication cable

6.4.1 How to connection

Maximum connectable device : 31 device

PLC PC
USB
or
LAN MODBUS RTU(RS-485)

*1 Termination resistances of 120 Q

Connect the termination resistances (120 Q) to both ends of the devices connected the MODBUS transmission
line.

NOTICE If you use a termination resistor other than 120 Q (master station accessories, etc.), be sure
to check the reliability of communication, etc.

Refer to “6.4.2 Example of wiring” for a typical wiring example with the master station.

6.4.2 Example of wiring

Installation in the middle of the transmission route Installation at the end of the transmission route
—
Terminal
resister

e EERR

R DO

éo OOOOO| Mobtsus rru) : COOVOO
O

\

EEOOO -

L) V4

."""'\? RS-485(MODBUS RTU)

*1: This product does not include a termination
RS-485(MODBUS RTU) resistor. Prepare a termination resistor of 120 Q
1/2 W. If the termination resistance of the master
station is other than 120 Q, prepare a termination
resistance that matches the master station.

For notes on when to connect the product, please refer to “1.2 Installation and Wiring Precautions” and

“6. Wiring” in this manual.

Please refer to “6.2 Terminal Specifications, Applicable wire” in this manual about terminal specifications.
Please refer to “6.3.2 How to use for spring clamp terminal block” in this manual about how to connection for

spring clamp terminal block
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BMConnection with MELSEC Q series MODBUS module (QJ71MB91, QJ71C24N)

MODBUS EMU4-BD1A-MB EMU4-BD1A-MB EMU4-BD1A-MB
module or EMU4-HD1A-MB EMUA-HDTA-MB
(QJ71MB91) EMU4-HDTA-MB %
['spA < St Tagss B 485+ 5 H1-Tass5+]
BN =R =i B =i ln
Termination SDB e 485 Less — — 485 o ation
resistor P P P P P P resistor
RN RN R\ 1100
o o o o 1/2W
RDB P o Do P
bEo R L L
[ SR N oyoy I ST I oy R AR B g
Note: Connect 110 Q termination resistors on the MODBUS module (QJ71MB91, QJ71C24N) side.
For details, refer to [MODBUS Interface Module User’s Manual] (Ref. No. SH-080578ENG) and
[Q Corresponding Serial Communication Module User’s Manual (Basic)] (Ref. No. SH-080006).
BMConnection with MELSEC iQ-F series programmable controller
MELSEC iQ-F EMU4-BD1A-MB EMU4-BD1A-MB EMU4-BD1A-MB
Programmable EMU4—»3E>1A—MB EMU4—|3E)1A—MB EMU4-»3|51A-MB
controller R R R . N----{/----,
SDA St Tagss Ot Jagse i (( S 485+]
i =l R 1 i i D
Termination SDB \I v o ] 485- | Y o ] 485- | C C ] 485- | Termination
resistor [ [ Vo [ [ . A
. . [ [ [ . resistor
[ i R RENE BER\N 1100
P o b Lo 1/2W
. . ! N
IR TS . i
BANERY so || ¥V SLD Y ]S

Note: Connect 110 Q termination resistors on the MELSEC iQ-F programmable controller side.
For details, refer to [MELSEC iQ-F FX5 User’s Manual (MODBUS Communication)] (Ref. No. JY997D56101).
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BMConnection with MELSEC iQ-R Serial Communication Module (RJ71C24, RJ71C24-R2, RJ71C24-R4)

Serial
Communication EMU4-BD1A-MB EMU4-§?1A-MB EMU4—l(3)|r31A—MB
module EMU4,ﬁB1A,MB EMU4-HD1A-MB EMU4-HD1A-MB
(RI71C24) P . P . ,{/,
| SDAI \’ || 485+ II || 485+ II J( || 485+ II Et:l
R I pypvu [ AR R AR A B pypv=nn B RO ) o]
Termination SbB e i TSl o e i ISR g E -
R I I i i i Vo Termination
resistor . . . . . . .
RDA oo P b b resistor
E]: A I b b 110Q
RDB RN RN o o 12w
VYR N e B RV Y B e B Y L
SLD | SLD | | SLD | {f SLD
L
Note: Connect 110 Q termination resistors on the MELSEC iQ-R programmable controller side.
For details, refer to Before Using the Product for RJ71C24, RJ71C24-R2 and RJ71C24-R4
(Ref.NO. BCN-P5999-0075E).
BEConnection with GOT (GOT1000, GOT2000)
GOT‘I OOO EMU4-BD1A-MB EMU4-BD1A-MB EMU4-BD1A-MB
GOT2000 or or or
EMU4-HD1A-MB EMU4-HD1A-MB // EMU4-HD1A-MB
[[spA fq— 1 485+ | +-+—— 1 485+ |- ~— 485+ |
=11 AN —ian
SDB — ¢ 485- — — 485- ' ' 485-
[N L— 1 [, L L— | A | B Y L= Termination
resistor
RDA 110Q
1/2W
RDB

Note: Set the termination resistor of the GOT (GOT1000, GOT2000) side to 110 Q.
For details, refer to [GOT1000 Series Connection Manual (Microcomputers, MODBUS Products, Peripherals)
for GT Works3] (Ref.NO. SH-080871ENG) and [GOT2000 Series Connection Manual (Microcomputers,
MODBUS / Fieldbus Products, Peripherals) for GT Works3 Version1] (Ref.NO. SH-081200ENG).
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| 7. Operating mode

This unit has the operating modes. Switch these modes according to the purposes.
The operating mode is displayed immediately after the auxiliary power loading.

Mode

Function

Reference

Operating mode

Display measured value digitally. It can display the condition of contact
input (¥1) and present time (x2) other than the present value of the
measured values.

Chapter 9.2

Setting mode

Make settings related to basic settings (e.g. phase wire system, primary
voltage, primary current, sensor type) and alarm monitoring (e.g. waveform
band monitoring presence/absence, upper/lower limit alarm presence /
absence), etc.

Chapter 8

Confirmation mode
(Test mode)

Mode to confirm the setting value for each setting item. (The setting
cannot be changed in this mode, so it can be prevented setting change by
human error.)

In addition, this unit has the test function that can be used for such as set

up of an equipment.

@®Discrimination support display for incorrect wiring: Display useful to
discriminate for incorrect wiring such as phase angle display of voltage,
current.

@®Pulse, Alarm test: Switch pulse output contact and alarm contact without
measurement (voltage and current) input.

@Communication test: Send back fixed numerical data without
measurement (voltage and current) input.

@®F/W version display: Display the F/W version of this unit.

Chapter 10

Reset mode /
Preset mode

Reset: Integrated values (electric energy, operating time, etc.) can be
zeroed.
Preset: Preset of electric energy and reactive energy.

Chapter 8.8.1

*1: EMU4-HD1-MB only.
*2: Only when connecting logging unit.

Operating
mode

Display of
integrated
value

Press at the same time

( DISP/SET j ( +/PHASE j for 2 seconds or more

<

<

>

< |
in the menu)

((+/prase )( -/ReseT )

g
| display |

DISP/SET Fix of setting
value change

i

Setting
mode

{ "CANCEL" |

. _display 1

Cancel of setting

DISP/SET ) yalue change
DISP/SET ]Press for 2 secands or more

(When "End” is selected
in the menu)

Confirmation
mode

P Press at the same time
( +/PHASE j ( ~/RESET ]for 2 seconds or more

DISP/SET ) (Preset confirmation display)

Preset mode

- ; Press at the same time
( DISP/SET j ( ~/RESET )for 2 seconds or more

DISP/SET ) (All data reset display)

Reset mode
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| 8. Setting method

A DANGER Do not touch the live part such as the connection terminal while it is energized. Failure to do
so may cause electric shock, a fire, a failure etc.
AWARNING If an abnormal sound, bad-smelling smoke, fever break out from this unit, switch it off promptly
and do not use it.
@®The setting of this unit is necessary before use it. If the setting is wrong, it will not work
properly. (Note) For the setting method, refer to “8. Setting method” in this manual.
NOTICE @®In the event of a power outage during the setting, the unit is not set correctly. Please set
again after power recovery.
@Setting menu 5 related to the logging unit is shifted to setting mode from operating mode,
and please go in a procedure to set only setting menu 5.
DISCLAIMER (Please refer to “8.6.5 Setting related to logging unit” in this manual.)
@If you change setting, related setting items and measured data are initialized. Please check
them beforehand.
(Please refer to “8.7 Initialization of related items by change of setting.”)
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8.1 Procedures for setting

Set items such as phase wire system, primary voltage, and primary current in the setting mode to measure and
monitor. Under normal use, it shall be sufficient to set the setting menu 1 (Basic setting) only. For details, refer to
after the following page.

HHow to set
DGo into the setting mode by pressing both [DISP/SET] and [+/PHASE] at the same time for 2 seconds.
@Select the setting menu number by pressing [+/PHASE] or [-/RESET].
@Determine the setting menu number by pressing [DISP/SET].
@After all setting are done, select “End” on the setting menu and press [DISP/SET].
®When prompted for End display, select “End” and press [DISP/SET].

BMOperations for each setting item

Function Operation Supplement
Choose setting value Press [+/PHASE] or [-/RESET] E;s:;;fv\r/ar?g.re than one second to
Confirm setting value Press [DISP/SET] tArz[r?sri’fi?)trfTs r\]/:)l(lﬁti;rionﬂrmed,
Goback oSt | Press DISP/SET) forone secona | SIS vl of the lat e before
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Setting mode or confirmation mode

| Setting menu 1 Setting menu 2

mode display
(3L
Ielid

Vo

e

Operating
mode @
Measurement
display End of setting menu
AN
(WATH] @
(JIUCE |
I
[11]
[ J
T A A
R @ x1
|
I
I —_—
| "End” display
|
| Fix of setting
I value
|
|
I
I
|
|
I
I
|
1 Cancel of setting
| value change
QO
|
|
I
I
|
| Transition
!_ automatically Initialization of
__________ all settings
Example of setting Example of

confirmation mode

Basic setting

VAN

i @

i i
K

77U
G} 113

&

[] o

AN

I

Communication setting
20
duc

[ @

€}

Setting item list

Setting item list

Automatic detection
of phase wire system
and voltage

MODBUS
address

Phase wire system

2 circuits measuring
function availability

MODBUS
baud rate

Use or non-use of VT

MODBUS
parity

Primary voltage
(Direct)

MODBUS
stop bit

Primary voltage
(With VT)

Special primary
voltage

Special secondary
voltage

Sensor type

Primary current
(Direct sensor)

Primary current
(5 A sensor)

Special primary
current

Current demand time

Electric power
demand time

Simple measurement
function availability

Simple measurement
(Power factor)

-

-




Setting

method

Setting mode or confirmation mode

% @
Setting menu 3
Input/output setting

@
—

End

[l o

Setting menu 4
Alarm setting

I

Setting menu 5
Logging setting

@
)

”@*3

Setting item list

Setting item list

Setting item list

Use or non-use of
external input

Pulse converted
rate

Pulse converted
value unit

Use or non-use of
waveform band
monitoring

Logging unit ID

Logging data clear
confirmation

Waveform band
monitoring element

Sampling cycle

Reset method
of contact input

Use or non-use of
external output

The object of
external output
circuit

Unit amount of
pulse output

Electric energy
converted value
indication

Electric energy
converted rate

Electric energy
converted value

Band width factor

Standard deviation
lower limit

Waveform band
monitoring value

Waveform band
monitoring alarm
reset method

Use or non-use of
upper / lower limit alarm

Upper / lower limit
alarm monitoring
elements

Upper / lower limit
alarm value

Alarm delay time

Setting menu 6
Test mode *4

afalu
(320

[

L

L-

@)

Test mode

*1: On confirmation mode, transition
to operating mode.

*2: Transition for EMU4-HD1-MB only.

*3: Transition only when connecting

logging module.

*4: Not displayed on setting mode.
*5: For details, refer to “8.7 Initialization
of related items by change of setting”

unit Upper/lower limit alarm in this manual.
Harmonic current reset method
indication Multiplication factor
Harmonic voltage of monitor value
indication J
Operating time AN J
indication
Operating time Symbol Behavior Switch operation
measurement Transition from operating mode | [DISP/SET] + Ek:gsssaa%t?i;te
method B | 1o setting mode. [+/PHASE] fhe Same
Operating time Enter each setting display or
unit |:> transition to next item. [DISP/SET] Press once
Backlight dimming Change menu number.
_ B w== | Change to "End” or “CANSEL" [+//PHSASE] or | Press several
Backlight lighting display. [-/RESET] times

method

)
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8.2 Setting menu 1: Phase wire system, primary voltage, sensor type,
primary current, demand time, etc.

In this menu, set phase wire system, primary voltage, sensor type, primary current, demand time, etc.
In operating mode, press both [DISP/SET] and [+/PHASE] at the same time for more than two seconds to transition
to setting mode and enable the following operations.

The underlined values each setting value are the defaults.

Setting menu Choose the setting menu 1.

{07 T
Cro
duc

&

) Corserser )

Select whether to enable or disable the phase wire g
system and voltage automatic detection function. |
*This function determines the voltage for direct I
measurement (not combined with VT).
The voltage when combined with VT cannot be
determined.

—

~—
[}
—

(1) Automatic detection
of phase wire system
and voltage

[T
|

@®For yES, the phase wire system and voltage of the
circuit to be measured are automatically determined @
(Use the input voltage for discrimination).
During the automatic detection, the screen shown
Il in the upper right figure is displayed. Once the
L’ determination is complete, move on to the next setting.
Check the determined result by “(2) phase and
wire system” and “(5) primary voltage (direct)”.
If it fails, the screen shown in the lower right figure
will be displayed and you will move to the next setting.

L

—
=
-
—
—_l
==
__1
=
1

@ @®For no, automatic determination is not performed.

no < yES
(Do not detect automatically) (Detect automatically)

) Corserser )
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(2) Phase wire system

o

A

Set according to the phase wire system for the measured circuit.
If automatic detection is being performed by “(1) automatic detection of phase wire
system and voltage”, the set value is displayed.

For EMU4-BD1A-MB For EMU4-HD1A-MB

3P3.2Ct: 3P3.2Ct:
Three-phase 3-wire (2CT) Three-phase 3-wire (2CT)
1P2: Single-phase 2-wire 3P3.3Ct:
1P3: Single-phase 3-wire Three-phase 3-wire (3CT)
3P4: Three-phase 4-wire
+ 1P2: Single-phase 2-wire

1P3: Single-phase 3-wire

+

@For Single-phase 2-wire: Transition to the setting below.

@®For Single-phase 3-wire:
- EMU4-BD1A-MB: Transition to “(9)Sensor type”.
- EMU4-HD1A-MB: Transition to “(5)Primary voltage (Direct)”.

@®For other phase wire system: Transition to “(4)Use or non-use of VT”.
*When single-phase three-wire system is selected for EMU4-BD1A-MB,

“(4) Use or non-use of VT” is set to no, “(5) Primary voltage (direct)” is set to
110 V/ 220 V.

) Cosserser )

(3) 2 circuits measuring
function availability

(T M T
LT

SET

Set to effective or invalid of 2 circuits measuring function.

no © yES
(2 circuits measuring invalid) (2 circuits measuring effective)

) (Cosserser)

(4) Use or non-use of VT

[ 11T
I ol

N

SET

Set to use or non-use of VT.
no ¢ yEkES

@®You measure directly (i.e. without VT):
= Choose “no” and press [DISP/SET] to transition to “(5) Primary voltage (Direct)”.

@®You measure with VT:
= Choose “yES” and press [DISP/SET] to transition to “(6) Primary voltage (with
V).

) Corserser )
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(5) Primary voltage
(Direct)

Set the direct voltage according to voltage of the measured circuit.
If automatic detection is being performed by “(1)automatic detection of phase wire
system and voltage”, the set value is displayed.

@For EMU4-BD1A-MB: 110V @ 220 V

@®For EMU4-HD1A-MB:
The setting range differs depending on the setting of "(2) Phase wire system”.
*For setting values with ”/” such as "110 V/220 V”, the left side of ”/” is displayed
on the screen.
-In case of Single-phase 3-wire: -In case of Three-phase 4-wire:

110 V/ 220V & 220V/ 440V

63.5V/ 110V 220V/ 380V
-In case of Three-phase 3-wire, 100 V/ 173V 230V/ 400V
Single-phase 2-wire: 105Vv/ 182V 240V/ 415V
110V/ 190V 242 V/ 420V
115V/ 199V 250V/ 430V
120V/ 208V 254 V/ 440V
+ 127V/ 220V 265V/ 460V
110V 200 V/ 346 V 277 V/ 480 V

220V A

440V

) (Cosserser)

(6) Primary voltage
(With VT)

(4TI

R/

T

Set the primary voltage of combined VT.

Y [y [y

440V 11000 V 24000V Set according to the
690V 13200V 33000V following conditions
1100V 13800V 66000V according to the phase
2200V 15000V 77000V wire system.
3300V 16500V 110000V
6600V 22000V SP -Single-phase 2-wire:
Line voltage
-Single-phase 3-wire:
Line voltage
‘Three-phase 3-wire:
Line voltage

‘Three-phase 4-wire:
Phase voltage

*If there is no values above you want to set to, choose “SP” to enable the special
primary voltage and the special secondary voltage.
In case you choose “3P4” (three-phase 4-wire system) in “(2) Phase wire system”,
the special voltage is only available.

@If you choose “SP”: Transition to “(7) Special primary voltage”.

@If you choose the value except for “SP”: Transition to “(9) Sensor type”.
(In this case, secondary voltage is fixed to 110 V.)

| Comserser )
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Setting of special primary voltage

The setting range differs depending on the setting of Set according to the
”(2) Phase wire system”. following conditions
according to the phase
@®In case of Three-phase 3-wire, Single-phase 2-wire: wire system.
Setting range: 1V to 110000 V -Single-phase 2-wire:
(Set the upper three digit of the value) Line voltage
(7) Special primary Default value: 440V -Single-phase 3-wire:
voltage Line voltage
i ," ,‘, @®In case of Three-phase 4-wire: ‘Three-phase 3-wire:
| ", ," ," ,‘ | Setting range: 1V to 63500V Line voltage
= ) (Set the upper three digit of the value) ‘Three-phase 4-wire:
“-’ n n n Default value: 254 V Phase voltage
BSetting operation
‘L’ L’ L' L' @Set the value in order from the upper digits (at flashing digits).
Press [+/PHASE] or [-/RESET] to choose the value at flashing digit.
éii @Press [DISP/SET] for the setting digit (flashing digit) to shift to the next digit.
QPress [DISP/SET] at the lowest digit to transition to “(8) Special secondary
voltage”.

*The values set the upper fourth digit and lowers to are rounded down. After setting
value flashes three times, transition to “(8) Special secondary voltage”.

*In case you set the value for out of range, indicate the error (E005).
When indicating the error, press [DISP/SET] to check the setting values and set the
new value again.

) (Cosserser)

Set the special secondary voltage of combined VT.

Setting range: 1V to 220V

(8) Special secondary @®For Three-phase 3-wire, Single-phase 2-wire: @®For Three-phase 4-wire
voltage
“- ,-' -, ( Default value: 110V Default value: 64 V
I A
- M Setting operation

Jl
L

———

@Set the value in order from the upper digits(flashing digits).

Press [+/PHASE] or [-/RESET] to choose the value at flashing digit.
®@Press [DISP/SET] for the setting digit (flashing digit) to shift to the next digit.
BPress [DISP/SET] at the lowest digit to transition to “(9) Sensor type”.

Vo

*In case you set the value for out of range, indicate the error (E005).
When indicating the error, press [DISP/SET] to check the setting values and set the
new value again.

) Corserser )

Set the type of combined split type current sensor.

(9) Sensor type dirEct © 5 A

,“"' ,," ," \: '", ,"gl @®You use split type current sensor (connection with general wire type)

_—— (except for EMU-CT5-A):

= Choose “dirEct” and press [DISP/SET] to transition to “(10) Primary current
(Direct sensor)”.

@®You use split type current sensor (connection with dedicated cable type) or
EMU-CT5-A:
= Choose “5 A” [DISP/SET] and press to transition to “(11) Primary current
(5 A sensor)”.

) Corserser )
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(10) Primary current
(Direct sensor)

(7T
J

A A

Set the primary current of combined split type current sensor.

|_> 50A <€ 100A P 250A P 400A @ 600A 4J

After you choose the value, transition to “(13) Current demand time”.

| Comserser)

(11) Primary current
(5 A sensor)

(7T

—

(I
ILII

N J A

Set the primary current of combined CT (Current transformer).

5A 30A 200 A 1200 A 6000 A
6 A 40 A 250 A 1250 A 7500 A
7.5A 50 A 300 A 1500 A 8000 A
8A 60 A 400 A 1600 A 10000 A
10 A 75 A 500 A 2000 A 12000 A
12 A 80 A 600 A 2500 A 20000 A
15 A 100 A 750 A 3000 A 25000 A
20 A 120 A 800 A 4000 A 30000 A
25 A 150 A 1000 A 5000 A SP

*Supplement: If there is no values above you want to set to, choose “SP” to enable
the special primary current.

@®You choose “SP”: Transition to “(12) Special primary current”.

@®You choose the value except for “SP”: Transition to “(13) Current demand time”.

) Corserser)

(12) Special primary
current

(I 0
I

I,

[

Set the special primary current of combined CT (Current transformer).

Setting range: 5 A to 30000 A (Default: 100.0 A)
*The value is less than 10 A: You can set upper two digits of it.
The value is 10 A or more: You can set upper three digits of it.

BSetting operation
@Set the value in order from the upper digits(flashing digits).
Press [+/PHASE] or [-/RESET] to choose the value at flashing digit.
@Press [DISP/SET] for the setting digit (flashing digit) to shift to the next digit.
®Press [DISP/SET] at the lowest digit to transition to “(13) Current Demand time”.

*[n case you set the value for out of range, indicate the error (E005).
When indicating the error, press [DISP/SET] to check the setting values and set
the new value again.

) Corserser)
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time

(13) Current demand

Set the current demand time.

On setting display, “s” means “second” and “M” means “minute”.

v v v v v

Os 40 s 3M 1M 15 M
10s 50s 4 M 12M 20 M
20s ™M 5M 13 M 25M
30s 2M 6M 1 14 M 30 M

o0 0
P> Sz &

+ | 4

—>

* A

*[f “(3) 2 circuits measurement function availability” is set to "yES”, set each circuit.
Set the first circuit ([1] is displayed at the bottom left of the screen) and the second
circuit ([2] is displayed at the bottom left of the screen) in order.

) (Cosserser)

(14) Electric power
demand time

[ TING )
I VA

11 @

Set the electric power demand time.

On setting display, “s” means “second” and “M” means “minute”.

B v v v v

Os 40s 3M 11 M 15M
10s 50s 4 M 12M 20 M
20s ™ 5M 13 M 25 M
30s 2M 6 M 1 14 M 30M

S0 0
P> Sz &

Y

_>

+

*[f “(3) 2 circuits measurement function availability” is set to "yES”, set each circuit.
Set the first circuit ([1] is displayed at the bottom left of the screen) and the second
circuit ([2] is displayed at the bottom left of the screen) in order.

| Comserser )

(15) Simple
measurement

function availability

(7T M

Lz,

N

SET

Set to effective or invalid of simple measurement function.

no < yES
(Simple measurement invalid) (Simple measurement effective)

@®You choose “no”: Transition to “Setting menu”.

@®You choose “yES”: Transition to the setting below.

) Corserser )
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Set the power factor value in the simple measurement.
Setting range: -0.1t0-99.9, 100.0 to 0.0
Default value: 100.0
(16) Simple
measurement HMSetting operation
(Pgwer factor) @DSet the blinking part in the order of the sign and the numerical value (the numerical

1 T value is from the upper digit).

s Press [+/PHASE] or [-/RESET] to choose the value at flashing digit.

- @Press [DISP/SET] for the setting digit (flashing digit) to shift to the next digit.

QPress [DISP/SET] at the lowest digit to transition to “Setting menu”.

, ' ' ' ' *In case you set the value for out of range, indicate the error (EQ05).

aaaa When indicating the error, press [DISP/SET] to check the setting values and set the

[11 new value again.

x[f “(3) 2 circuits measurement function availability” is set to "yES”, set each circuit.
Set the first circuit ([1] is displayed at the bottom left of the screen) and the second
circuit ([2] is displayed at the bottom left of the screen) in order.

) Corserser )

Setting menu Complete the setting or continue in other menu according to procedures for setting.

For procedures for setting, refer to “8.1 Procedures for setting”.

51



Setting method

8.3 Setting menu 2 : MODBUS RTU communication

In this menu, set address, baud rate, parity and stop bit for MODBUS RTU communication.
In operating mode, press both [DISP/SET] and [+/PHASE] at the same time for more than two seconds to transition
to setting mode and enable the following operations.

The underlined values each setting value are the defaults.

Setting menu Choose the setting menu 2.

{07 T
Cro
quC

[
e

| Comserser )

(1) MODBUS address Set the address for MODBUS RTU.
- '.-.' Al Available address: 1 to 255
L,

) (Cosserser )

Set the transmission speed for MODBUS RTU.

(2) MODBUS baud rate

P 2400bps <€ 4800bps <P 9600 bps <—|

L) 19200bps €—P 38400 bps ¢

) Corserser )

(3) MODBUS parity Set the parity for MODBUS RTU.
OTIrT v
OO L J
EVEn <€—P non €4—P odd
SET

) Corserser )
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(4) MODBUS stop bit

A, N

SET

T I 7 1 B

Set the stop bit for MODBUS RTU.
1e2

) Cosserser)

Setting menu

e
—‘
“—
U

D G

|

[
B

Complete the setting or continue in other menu according to procedures for setting.

For procedures for setting, refer to “8.1 Procedures for setting”.
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8.4 Setting menu 3 : External input/output, electric energy converted
value, harmonic, operating time, etc.

In this menu, set External input/output, electric energy converted value, harmonic, operating time, etc.
In operating mode, press both [DISP/SET] and [+/PHASE] at the same time for more than two seconds to transition
to setting mode and enable the following operations.

The underlined values each setting value are the defaults.

Setting menu Choose the setting menu 3.
,," ,“, '",' @®For EMU4-BD1A-MB:
- = Choose “3“ and press [DISP/SET] to transition to “(13) Operating time
' "- indication”.
() | " @®For EMU4-HD1A-MB:
- - = Choose “3“ and press [DISP/SET] to transition to the setting below.

| Comserser)

Set external input signal.

(1) Use or non-use of
external input

] ,',l'l"l\“l |—> non <—p PLS. 4 CO.P. 4J

@®You choose “PLS.”: Transition to “(2) Pulse converted rate”.

@ @®You choose “CO.P.”: Transition to “(4) Reset method of contact input”.

@®You choose “non”: Transition to “(5) Use or non-use of external output”.

) Cosserser)

Sets the pulse multiplication factor of the external input pulse.

Multiply the number of weighing pulses by a multiplier to convert to other units.
Converted rate is displayed.

(2) Pulse converted rate Setting range: 0.001 to 10000

-“-, ,-' T ,— ,—, Default value: 1.000

g
i
LI
SET

BSetting operation

@Set the value in order from the upper digits(flashing digits).

' Press [+/PHASE] or [-/RESET] to choose the value at flashing digit.

, ®@Press [DISP/SET] for the setting digit (flashing digit) to shift to the next digit.
®Press [DISP/SET] at the lowest digit to transition to the setting below.

o —

*In case you set the value for out of range, indicate the error (EQ05).
When indicating the error, press [DISP/SET] to check the setting values and set the
new value again.

| Comserser )
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(3) Pulse converted
value unit

Set the unit amount pulse converted value.

B v [ ¥

@K <—|

non J kL pcs: piece
Wh m? s:sec set
kWh m3 m:min 9
MWh L h:hour kg

4 4 o . S

After you choose the value, transition to “(5) Use or non-use of external output”.

| Comserser)

(4) Reset method of
contact input

o

L A

SET

Set the reset method of contact input.
Auto ¢ Hold

Reset method

(Setting value) SUTATIER?

When contact input turns OFF (open), contact input state
display also turns OFF (open) automatically.

) Once the device detects contact input ON (close), contact
Self-retention input state display keeps ON (close) until retention clear
(HolLd) operation even if contact input turns OFF (open).

Auto-reset (Auto)

1 DISP/SET J

(5) Use or non-use of
external output

ATarnT
S

_,_l

Set External output signal.

L} non 4—p PLS. 4—p COP. 4—p dO. 4J

Setting value Summery
PLS. Outputs the measured electric energy (incoming) in pulses.
Contact output is made when an alarm is generated by the
CO.P. upper/lower limit alarm or waveform band monitoring.
Performs contact output. ON/OFF can be controlled by
do. communication.
non No external output.

The following screen differs depending on this setting and the setting of setting
menu 1 7(3) 2 circuits measuring function availability .

@®In case you set 2 circuits measuring effective.
-PLS.: Transition to the setting below.
-CO.P., dO., non : Transition to “(8) Electric energy converted value indication”.

@®In case you set 2 circuits measuring invalid.
-PLS.: Transition to “(7) Unit amount of pulse output”.
-CO.P., dO., non: Transition to “(8) Electric energy converted value indication”.

| Comserser )
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(6) The object of external Set when_ you set 2 c_|rcurcs measuring eff_ectlve.
output circuit Set the circuit to which the pulse output is performed.

AT [11: 1stcircuit ¢ [2]: 2nd circuit
T A I

SHIR

| Comserser)

Set the unit amount per pulse of pulse output.
The pulse output unit changes as follows by the full load power.

a X (primary voltage)x(primary current)

Full load powerkW]= 7000

/a: 1 Single-phase 2—wire\|
2 Single-phase 3-wire
\ 3 3-phase 3-wire )

3 3-phase 4-wire

*1: The primary voltage is calculated with a setting value either primary
voltage(direct) or primary voltage(with VT).

(7) Unit amount of pulse | x2: The primary current is calculated with a setting value either primary

output current(direct) or primary current(5 A sensor).
7 7T *3: The primary voltage of the three phase 4-wire system is calculated by the phase
i ) voltage.
"Full load power” Selectable unit amount per pulse Default
‘ [kw] [kWh/pulsel value
less than 12 1 0.1 0.01 0.001 0.001

12 or more and
less than 120 10 1 0.1 0.01 0.01

120 or more and

less than 1200 100 10 1 0.1 0.1
1200 or more and
less than 12000 1000 100 10 1 1
12000 or more and
less than 120000 | 10000 1000 100 10 10
120000 or more 100000 10000 1000 100 100

) Cosserser )
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(8) Electric energy
converted value
indication

TN T
e 1,

Set whether the electric energy converted value is indicated or not.
The electric energy conversion value is displayed by multiplying the electric energy
(incoming) by the electric energy conversion factor and integrating it.

oFF g on
(Do not indicate) (Indicate)
@®You choose “on”: Transition to the setting below.

@®You choose “oFF”: Transition to “(11) Harmonic current indication”.

1 ( DISP/SET

)

(9) Electric energy

converted rate
|

DI

—‘

1)
L
1] @

[
l

Ve

N

Set the electric energy converted rate.

Setting range: 0.001 to 10000
Default value: 1.000

BSetting operation
@Set the value in order from the upper digits(flashing digits).
Press [+/PHASE] or [-/RESET] to choose the value at flashing digit.
®@Press [DISP/SET] for the setting digit (flashing digit) to shift to the next digit.
®Press [DISP/SET] at the lowest digit to transition to the setting below.

*In case you set the value for out of range, indicate the error (E005).
When indicating the error, press [DISP/SET] to check the setting values and set the
new value again.

*[f “(3) 2 circuits measurement function availability” is set to “yES”, set each circuit.
Set the first circuit ([1] is displayed at the bottom left of the screen) and the
second circuit ([2] is displayed at the bottom left of the screen) in order.

) (Cosserser)

(10) Electric energy

converted value unit

11 @

= sl

Set the unit amount electric energy converted value.

v [ v [ ¥

@K+ <—|

non J kL pcs: piece
Wh m2 s:sec set
kWh m3 m:min g
MWh L h:hour kg

¢ | o4

g I S

x[f “(3) 2 circuits measurement function availability” is set to “yES”, set each circuit.
Set the first circuit ([1] is displayed at the bottom left of the screen) and the second
circuit ([2] is displayed at the bottom left of the screen) in order.

) Corserser )
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(11) Harmonic current
indication

J L
l

_

i

'

~—
—
—

SET

Set whether the harmonic current is indicated or not.

oFF & on

(Do not indicate) (Indicate)

)

1 ( DISP/SET

Set whether the harmonic voltage is indicated or not.
(12) Harmonic voltage
indication OFF o on
| LA/ (Do not indicate)  (Indicate)
_, I
1 DISP/SET )
Set whether the operating time is indicated or not.
(13) Operating time
indication oFF i on
I M (Do not indicate) (Indicate)
L0 ®For EMU4-BD1A-MB.
*You choose “oFF”: Transition to “(16) Backlight dimming”.
*You choose “on”: Transition to “(15) Operating time”.
@®For EMU4-HD1A-MB.
@ *You choose “oFF”: Transition to “(16) Backlight dimming”.
-You choose “on”: Transition to the setting below.
1 DISP/SET J

(14) Operating time
measurement method

M

A

11 @

Set the operating time measurement method.

When “A” is selected, operating time is the time integrated while the current
measurement. When “CO.P.” is selected, operating time is the time integrated while
external input is “ON”.

*"CO.P.” in this setting can be set when "CO.P.” is selected in ”(1) Use or non-use
of external input”.

A © CO.P.
(By current) (By contact input)

*If “(3) 2 circuits measurement function availability” is set to "yES”, set each circuit.
Set the first circuit ([1] is displayed at the bottom left of the screen) and the
second circuit ([2] is displayed at the bottom left of the screen) in order.

)

1 ( DISP/SET
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(15) Operating time unit

1T M Tz
I

11 @

Set the Operating time unit

L} h: hour <—J» m:min 44— s:sec <J

*If “(3) 2 circuits measurement function availability” is set to "yES”, set each circuit.
Set the first circuit ([1] is displayed at the bottom left of the screen) and the
second circuit ([2] is displayed at the bottom left of the screen) in order.

) Cosserser)

(16) Backlight dimming

1
A I

SET

Set the brightness of the backlight.
The higher the number, the brighter the backlight.

Setting range: 1to 5
Default value: 3

| Comserser )

(17) Backlight lighting

method

T

T DT
T S Mt

SET

Set the lighting method of the backlight.

When “AUTOQO” is selected, turn in the backlight only during operation.(If 5 minute
has passed since the last key operation, backlight will be OFF.)

When “HOLD” is selected, always turn on the backlight.

Auto ¢ Hold

) Corserser)

Setting menu

Complete the setting or continue in other menu according to procedures for setting.

For procedures for setting, refer to “8.1 Procedures for setting”.
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8.5 Setting menu 4 : Waveform band monitoring, upper / lower limit alarm,

etc.

In this menu, configure settings related to waveform band monitoring and upper/lower limit alarms.
In operating mode, press both [DISP/SET] and [+/PHASE] at the same time for more than two seconds to transition
to setting mode and enable the following operations.

Setting menu

]
L

—

[
(L4 1
&

Choose the setting menu 4.

@®For EMU4-BD1A-MB:
Transition to “(8) Use or non-use of upper / lower limit alarm®.

@®For EMU4-HD1A-MB:
Transition to “(1) Use or non-use of waveform band monitoring®“.

1 ( DISP/SET

)

(1) Use or non-use of
waveform band
monitoring

Set to effective or invalid of waveform band monitoring.

*When waveform band monitoring is enabled, "(1)Use or non-use of external input”

in setting menu 3 is changed to "CO.P.” (contact input) and ”"(5) Use or non-use of
external output” in setup menu 3 is changed to "CO.P.” (alarm output).

no < yES
(Do not monitor) (Monitor)

@®You choose “no”: Transition to “(8) Use or non-use of upper / lower limit alarm®.

@®You choose “yES”: Transition to the setting below.

1 ( DISP/SET

)

(2) Waveform band
monitoring element

L [
l

Set the phase current of waveform band monitoring.
Setting range is determined by setting for “(2) Phase wire system*® and “(3) 2 circuits
measuring function availability” of Setting menu 1.

@®For Single-phase 2-wire(1 circuit measuring)
1 A: Phase 1 current

@®For Single-phase 2-wire(2 circuits measuring)
1 A: Phase 1 current ¢ 3 A: Phase 3 current

@®For Single-phase 3-wire, @®For Three-phase 4-wire
Three-phase 3-wire

+ 1A : Phase 1 current
1 A : Phase 1 current 2 A : Phase 2 current
2 A : Phase 2 current 3 A : Phase 3 current
3 A : Phase 3 current N A : Phase N current

1 ( DISP/SET

J
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(3) Sampling cycle

LT N M
N A A

SET

Set the sampling cycle of waveform band monitoring.

v

250 ms
500 ms
1250 ms
2500 ms
5000 ms

-4

) Cosserser )

(4) Band width factor

SET

L LN
[ VA AT

Set the width of the band.
If you choose a large value, the band width will be wider.

Setting range: 1to 10
Default value: 3

) (Cosserser )

(5) Standard deviation

lower limit

Ll
(T
(L

—— e

Ll T
l I,

%

Set the value of standard deviation lower limit. (The standard deviation is used to
determine the band width.)

If the standard deviation calculated when generating the reference waveform is less
than “primary current x standard deviation lower limit (%)”, the band width is
determined by using “primary current x standard deviation lower limit (%)” as the
standard deviation.

*The primary current is either “(10) Primary current (Direct sensor)” or “(11) Primary
current (5 A sensor)” in the setting menu 1.

Setting range: 1to 100 (Can be set in increments of 1%.)
Default value: 10

| Comserser)

(6) Band out rate

LAL W TIT

SET

LU,

Sets the threshold for waveform band monitoring.
An alarm is output when the Band out rate exceeds the threshold.

Setting range: 0 to 100 (Can be set in increments of 5%.)
Default value: 30

) Corserser )
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(7) Waveform band
monitoring alarm reset
method

| ll'\l T

11 @

Set the alarm reset method when an alarm occurs with waveform band monitoring.
Auto & Hold

Reset method

(Setting value) Summery (For details, refer to “9.3.2".)

Reset the alarm automatically when alarm occurring condition

Auto-reset :

(Auto) IS gone.

Self-retention The alarm is held even after alarm occurring condition is gone.
(HoLd) Button operation is necessary to clear the alarm.

After you choose the value, go back to “Setting menu”.

) Cosserser)

(8) Use or non-use of
upper / lower limit
alarm

LA TN

I
(AR

11 @

Set the use or non-use of upper / lower limit alarm.
oFF g on
(Do not use alarm) (Use alarm)

@®You choose “oFF”: Transition to “Setting menu”.
@®You choose “on”: Transition to the setting below.
*If “(3) 2 circuits measurement function availability” is set to "yES”, set each circuit.

Set the first circuit ([1] is displayed at the bottom left of the screen) and the
second circuit ([2] is displayed at the bottom left of the screen) in order.

1 DISP/SET }

(9) Upper / lower limit
alarm monitoring
elements

11 @@}

Set the measured element applying upper / lower limit alarm to.
Upper / lower limit alarm of measured value is available by setting this item.

v v

DA upper limit DW upper limit

DA lower limit DW lower limit
DA(N) upper limit PF upper limit
V(L-L) upper limit PF lower limit
V(L-L) lower limit PULSE upper limit
V(L-N) upper limit UNb.A upper limit
V(L-N) lower limit UNb.V upper limit

A

*1: DA: Current demand, DA(N): N-phase Current demand,
DW: Electric power demand, V(L-L): Line voltage,
V(L-N): Phase voltage, PULSE: Pulse converted value,
UNb.A: Current unbalance rate, UNb.V: Voltage unbalance rate

*2: “DA(N)” and “V(L-N)” are selectable in three-phase 4-wire system

*3: “PULSE” is only selectable when you choose “Pulse (PLS.)” on “(1) Use or non-
use of external input” of setting menu No.3.

*4: “UNb.A” and “UNb.V” can only be selected when other than “1P2” is selected in
setting menu 1 “(2) phase wire system”.

*5: If “(3) 2 circuits measurement function availability” is set to "yES”, set each
circuit. Set the first circuit ([1] is displayed at the bottom left of the screen)
and the second circuit ([2] is displayed at the bottom left of the screen) in
order.

| Comserser )
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Set the upper / lower limit alarm values.
Setting range is as follows:
Measurement

clement Setting range Threshold Unit
DA upper limit o o .
DA(N) upper limit 0% to 100% grltrrtl_ary culrrent x A
etting value
DA lower limit 0% to 100%
V(L-L) upper limit 0% to 136%
V(L-N) upper limit (Default value is 110) Primary voltage x v
V(L-L) lower limit o o Setting value
V(L-N) lower limit 0% 10 136%
DW upper limit -100% to 0% to 100% Full load power X W
(10) Upper / lower limit DW lower limit -100% to 0% to 100% Setting value
alarm value _ oF uoper limit -5% to 100% to 5%
(M} | (Default value is -50)
', Il Setting value %
PF lower limit ~5% to 100% to 5%
n nn (Default value is 50)

1 to0 999999
(Default value is 100000)

1
[11 @
DM
. 0.071 to0 999.99
UNb.A upper limit (Default value is 30.00)
(Example: it 5011099999 Setting value %
DA upper limit L .01 to .
UNb.V upper limit (Default value is 3.00)

—
.—
.—

PULSE upper limit Setting value

B Setting operation
@Set the value in order from the upper digits(flashing digits).
Press [+/PHASE] or [-/RESET] to choose the value at flashing digit.
@Press [DISP/SET] for the setting digit (flashing digit) to shift to the next digit.
®Press [DISP/SET] at the lowest digit to transition to “(11) Alarm delay time”.

*In case you set the value for out of range, indicate the error (E005).

When indicating the error, press [DISP/SET] to check the setting values and set the
new value again.

*[f “(3) 2 circuits measurement function availability” is set to "yES”, set each circuit.
Set the first circuit ([1] is displayed at the bottom left of the screen) and the second
circuit ([2] is displayed at the bottom left of the screen) in order.

| Comserser)
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Set the delay time from fulfilling the upper / lower limit alarm occurring condition.
In setting display, “s” means “second” and “M” means “minute”.

*Set the alarm delay time if you want to avoid the alarm caused by such as instant
overload and noise.

Once setting, the alarm does not occur unless the time of exceeding the upper /
lower limit alarm value is over the specified delay time.

v v

(11) Alarm delay time

LTI ll\/
T

J

0s 30s 2M
5s 40 s 3M
10 s 50s 4 M
> 20s ™ 5M

N

[11 @

—>

x[f “(3) 2 circuits measurement function availability” is set to "yES”, set each circuit.

Set the first circuit ([1] is displayed at the bottom left of the screen) and the second
circuit ([2] is displayed at the bottom left of the screen) in order.

) Corserser )

Set the alarm reset method in the upper / lower limit alarm occurrence.

Auto & Hold
(12) Upper/lower limit

alarm reset method
' ”-' o '- p— (Zifitng]sgﬁfg) Summery (For details, refer to “9.3.17.)
| L ' Auto-reset Reset the alarm automatically when alarm occurring condition
(Auto) is gone.
Self-retention The alarm is held even after alarm occurring condition is gone.
(HolLd) Button operation is necessary to clear the alarm.
[11 @

*[f “(3) 2 circuits measurement function availability” is set to "yES”, set each circuit.
Set the first circuit ([1] is displayed at the bottom left of the screen) and the
second circuit ([2] is displayed at the bottom left of the screen) in order.

) Corserser )

Set the multiplier when displaying the alarm cumulative time.

(13) Multiplication When the alarm cumulative time is displayed on the LCD of this unit, the value
factor of monitor multiplied by the set value is displayed by the alarm cumulative time.
value

L'.L'.ll"l'll'.l
A A Y
|—>14—>104—> 100 4—>1ooo<J

*[f “(3) 2 circuits measurement function availability” is set to "yES”, set each circuit.
1] Egi Set the first circuit ([1] is displayed at the bottom left of the screen) and the second
circuit ([2] is displayed at the bottom left of the screen) in order.

| Comserser)
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Setting menu Complete the setting or continue in other menu according to procedures for setting.

For procedures for setting, refer to “8.1 Procedures for setting”.

A —
_‘
.-‘
[y

A e—

| ]

[

Eb v
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8.6 Setting menu 5: Setting related to logging unit

In this menu, set the logging unit ID or logging data clear.
In operating mode, press both [DISP/SET] and [+/PHASE] at the same time for more than two seconds to transition
to setting mode and enable the following operations.

When set Setting menu 1 to 4, perform the end (choose "End” twice and shift to operating
mode) of setting mode once, and please go to setting mode in a procedure to set Setting menu
DISCLAIMER | 5 after a shift again.

(Set point of Setting menu 5 cannot cool reflection definitely when do not set Setting menu
5 in individual treatment.)

Setting menu Choose the setting menu 5.
7 i
711 "',, *When the logging unit (module : EMU4-LM) is not i}
- - connected, the display indicates “non” (as shown
' -' -“ in the right figure) and go back to setting menu.
- o
Il .

) (Cosserser)

Set the ID number of logging unit.

(1) Logging unit ID

LT Available ID: 1 to 255
Zl l_ll 1.0 1,

SET

) Corserser)

Clear the logging data.

(2) Logging data clear
confirmation no o vES

Wi (Do not clear data) (Clear data)

H_ _ll U_ .

g

1 (“orsprseT )

Settlng menu Complete the setting according to procedures for setting.

For procedures for setting, refer to “8.1 Procedures for setting”.

)

¢

[ g
A— ——
N ]

— e
]

66



Setting method

8.7 Initialization of related items by change of setting

The following operation will change the corresponding settings, the accumulated values, maximum values and
minimum values to the default values.

HMTo be changed the setting values and the reference waveform.

Changed setting value
Menu 1 Menu 3 Menu 4

Setting item

Upper / lower limit alarm monitoring elements(CH2)

Use or non-use of waveform band monitoring
Upper / lower limit alarm value(CH2)

Waveform band monitoring element

Sampling cycle
Upper / lower limit alarm monitoring elements

Upper / lower limit alarm value

Use or non-use of external input
The object of external output circuit

Pulse converted rate
Use or non-use of external output

Primary current(Direct sensor)
Primary current(5 A sensor)

Special primary current
Reset method of contact input

Primary voltage(With VT)

Special primary voltage
Special secondary voltage

Use or non-use of VT
Sensor type

Oololol0|e|e|e/e] |@| 2 circuits measuring function availability
Primary voltage(Direct)

Use or non-use of VT

2 circuits measuring function availability
Primary voltage(Direct)

Primary voltage(With VT)

Special primary voltage

Special secondary voltage

Sensor type

Primary current(Direct sensor)

Primary current(5A sensor)

Special primary current

Use or non-use of external input

Reset method of contact input

Use or non-use of external output

The object of external output circuit

Unit amount of pulse output

Use or non-use of waveform band monitoring
Waveform band monitoring element
Sampling cycle

Band width factor

Standard deviation lower limit

Waveform band monitoring value

Use or non-use of upper / lower limit alarm
Upper / lower limit alarm monitoring elements
Upper / lower limit alarm value
Multiplication factor of monitor value

Use or non-use of upper / lower limit alarm(CH2)
Upper / lower limit alarm monitoring elements(CH?2)
Upper / lower limit alarm value(CH2)
Multiplication factor of monitor value(CH2)
Standard waveform

Standard deviation

Number of standard waveform data

Menu 1

olololo|e|e|e|e|e®|e|Phase wire system

Menu 3

Setting value to be changed

ololo

Menu 4

HEENEEE N
ddlddldldldld

[0](e][e][e](e](e)(e][e]

[c][e](e] (e][e](e](e](c](e](c](e](c](e](e](c](e](e] ®)(e]
[o](e][e][e](e](e)(e][e]
0](e](e](e](e](e)(®][e]
[o](e][e][e](e](e)(e][e]
(o](e][e][e](e](e)(e][e]

®)
©)

@)
@)

o)[e](e](e][e](e](e](e](e](e][e](e][e][e]e](e](e] e)(e]
[o][e](e] (e](e](e](e](e](c](e](e](e][e][e](e](e](e]®]
[c][e](e] (e][e](e](e](e](e](e](e](e](e][e](c](e](e]®]
o)[e](e](e](e](e](e](e](e](e](e][e](e][e]e](e](e]e]
[o][e](e] (e][e] c](e](e](c](e] (][] (c][e]c](e]e]®]

O|0|O
O|0|O

symbol Details
O |[It will be changed to the initial value.
[ It will be changed to the initial value corresponding to the phase and wire system.
When "pulse conversion value upper limit” is set in the "Upper/lower limit alarm monitoring element” or "Upper/lower
| limit alarm monitoring element [2]”, and "Use or non-use of external input” is changed from "pulse input” to "contact
input”, it will be changed to the initial value.
A If the upper/lower limit alarm monitoring element is set to "pulse conversion value upper limit”, it will be changed to thg
When the waveform band monitoring is changed from "Non-use” to "Use”, change the settings as follows.
-Change "Use or non-use of external input” to “contact input”.
* -Change "Reset method of contact input” to "Auto-reset”.
-Change "Use or non-use of external output” to "alarm output”.
:Chanae "The obiect of external output circuit” to ”1”
(CH2) is the setting for the second circuit.
This can be set when the 2-circuits measurement function is enabled.

Settings and measurement items with nothing written on them represent the setting items for the first circuit.
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HTo be changed the accumulated values, maximum values and minimum values.

Setting item

Changed setting value

Menu 1

Menu 3

Menu 4

Phase wire system

Use or non—use of VT

2 circuits measuring function availability

Primary voltage(Direct)

Primary voltage(with VT)

Primary special voltage

Secondary special voltage
Primary current(Direct)
Primary current(5A sensor)

Primary special current

Sensor type

Current demand time

Current demand time(CH2)

Power demand time

Power demand time(CH2)

Reset method of contact input

Use or non-use of external output
The object of external output circuit

Counting method of operating time

Counting method of operating time(CH2)

Use or non—use of waveform band monitoring

Waveform band monitoring element

Sampling cycle

Use or non—use of upper / lower limit alarm

Upper / lower limit alarm monitoring elements

Upper / lower limit alarm value

Alarm delay time

Use or non-use of upper / lower limit alarm(CH2)

Upper / lower limit alarm monitoring elements(CH2)
Upper / lower limit alarm value(CH2)

Alarm delay time(CH2)

Accumulated values

Periodic electric energy

Pulse count value

Pulse converted value

O|O|O|Use or non-use of external input

Operating time

Operating time(CH2)

Alarm cumulative time

Alarm cumulative time(CH2)

e][e)

O|o
O|o
O|o
O|o

O|o

Band alarm count

Band cycle count

O|0|0|0
O|0|0|0
O|0|0|0

O|o
O|o
O|o

O|0|0|0
O|O
lo)[e)

Measured value to be the default
Maximum values

Line voltage

Line voltage(CH2)

Phase voltage

Power factor

Power factor(CH2)

O|0|0|0|O

O|0|0|0|0
O|0|0|0|0
O|0|0|0|0
O|0|0|0|0

Current demand time

Current demand time(CH2)

Power demand time

Power demand time(CH2)

Current unbalance rate

O|0|0|0|0|0|0
O|0|0|0|0|0|O
O|0|0|0|0|0|O
O|0|0|0|0|0|O

Voltage unbalance rate

Minimum values

Line voltage

Line voltage(CH2)

Phase voltage

Power factor

Power factor(CH2)

O0|00|0|0] |0O|O

O0|0|0|0|0] |O|0

O0|0|0|0|0] 0|0

O|0|0|0|0]|0] |O|0

O|0|0|0|0]|0| |O|0

Current demand time

Current demand time(CH2)

Power demand time

Power demand time(CH2)

O|0|0|0|I00|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0

OO

[o](e](e](e] e] 0] e]c](e](e](c](c][c][e](e](c](c][c]c]c](c](e](e][)

o)(e;
o)(e;
o)ie;]
o)ie]

[0](e](e](e] ®]l®)
[o](e](e](e] e]l®)
(o](e](e](e] e]le)
(o](e](e](e] e]l®)

symbol

Details

O

It will be initialized (changed to default value).

(CH2) is the setting for the second circuit.
This can be set when the 2-circuit measurement function is enabled.
Settings and measurement items with nothing written on them represent the setting items for the first circuit.

MInitialize all settings.

Enter CANCEL display in setting mode and press both [DISP/SET] and [+/PHASE] at the same time for more than
two seconds to initialize all settings. (For entering CANCEL display, refer to “8.1 Procedures for setting”.)
Settings are only initialized. Integrated values (such as electric energy, reactive energy, and operating time) are

not changed.
However, if the counting method of operating time is contact input, the operating time will be cleared.
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8.8 Other setting

Explain the setting operation other than the setting mode.

8.8.1 Preset and all data reset (Reset/Preset mode)

It is possible to zero clear or preset the integrated value of each measured value (electric energy, operating time,
etc.).

HMPreset
Preset the following measurement items (integrated values).

Electric energy (incoming), Reactive energy, Electric energy (transmission), periodic electric energy,
Electric energy converted value, Pulse converted value, Operation time

Operating mode Display the screen of the integrated values you want to preset in operation mode.
(Integrated value)

LedL.
NI

(JJUCC
(L TIL

Example :
Electric energy(incoming)

iy

Press both [+/PHASE] and [-/RESET] at the same time
l ( +/PHASE } ( -/RESET ) for more than two seconds.

Set the value of preset.
(1) Preset display
il BSetting operation
VI @DSet it in order from the upper digits (at flashing digits).
Press [+/PHASE] or [-/RESET] to choose the value at flashing digit.
-, - ®@Press [DISP/SET] for the setting digit (flashing digit) to shift to the next digit.
‘ _“-,"-' ' QPress [DISP/SET] at the lowest digit to transition to the setting below.

!

V'

| Comserser)

Select to execute or cancel the preset.
(2) Preset confirmation

. no & yES
dl-splay_ ——— (Do not preset) (Preset)
I
NN T I | @For preset:

= Choose “yES” and press [DISP/SET].
After you set the preset value, go back to “Operating mode display
(Integrated value)”.

@®For cancel:
= Choose “ho” and press [DISP/SET] to transition to “Operating mode
display(Integrated value)”.
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MAIll data reset

Zero clear the following measurement items (integrated value, maximum value, minimum value).

Integrated value

Electric energy (incoming), Reactive energy, Electric energy (transmission),
Periodic electric energy, Electric energy converted value, Pulse count value,
Pulse converted value, Operation time, Alarm cumulative time,

Band alarm count, Band cycle count

Maximum value

Current demand, Voltage, Electric power demand, Power factor, Current unbalance rate,
Voltage unbalance rate

Minimum value Current demand, Voltage, Electric power demand, Power factor

Operating mode
(Integrated value)

LeIL.
NI

(JJuCC
(L TIL

Example :
Electric energy(incoming)

iy

Display the screen of the integrated values in operation mode.

Press both [DISP/SET] and [-/RESET] at the same time
1 ([ oisprser ([ -/meseT ) fiarcihan two seconds.

(1) All data reset display
(Select the measure
target circuit)

CT T

I TTITT
LI

i

Display when you set 2 circuits measuring effective. (For invalid, transition to the
next display.)
Select the measure target circuit.

no.1: st circuit ©® no.2: 2nd circuit

) Corserser )

(2) All data reset display
UIIHFT

] I I,

Pz gy

Select to execute or cancel all data reset.

no & vES
(Do not reset) (Reset)
@For reset:

= Choose “yES” and press [DISP/SET].After you set the reset value, go back to
“Operating mode display(Integrated value)”.

@®For cancel:
= Choose “no” and press [DISP/SET] to transition to “Operating mode display
(Integrated value)”.
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8.8.2 Clock setting and logging data clear

When connecting logging unit, you can set the clock of it.
On the date indication in operating mode, press both [+/PHASE] and [-/RESET] at the same time for more than two
seconds to transition to clock setting and enable the following operations.

*The date is not indicated in operating mode when the logging unit is not connected.

. Set “Year” of the year, month and day.
(1) Clock 's_et't_|,n'g_‘(Year) Press [+/PHASE] or [-/RESET] to choose the value.
LA I

A Setting range: 2000 to 2099

) Cosserser )

. Set “Month” of the year, month and day.
(2) Clock setting (Month) Press [+/PHASE] or [-/RESET] to choose the value.

MITTINT L

PN Setting range: 01(January) to 12(December)

| Comserser)

(3) Clock setting (Day) Set “Day” of the year, month and day.

OC-I ls-el T Press [+/PHASE] or [-/RESET] to choose the value.
MR,
L Setting range: 01 to 31

) (Corserser )
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(4) Clock setting (Hour)

LA (]
PO

Set “Hour” in the clock.
Press [+/PHASE] or [-/RESET] to choose the value.

Setting range: 00 to 23

1 ( DISP/SET

)

(5) Clock setting (Minute)

MT N
JLLIN,

Set “Minute” in the clock.
Press [+/PHASE] or [-/RESET] to choose the value.

Setting range: 00 to 59

1 ( DISP/SET

)

(6) Logging data clear
confirmation

v 7 (7 i

l
L T,

Confirm logging data clear.

no & vES
(Do not clear data) (Clear data)

@®If you do not clear logging data:
= Choose “no” and press [DISP/SET] to enter date indication (operating mode).
*If you choose “no” (i.e. do not clear data), the clock setting is not changed.

@®If you clear logging data:
= Choose “yES” and press [DISP/SET] to transition to below setting.

1 ( DISP/SET

)

(7) Final confirmation
ol o
A I

Final confirmation of logging data clear.

no & vES
(Do not clear data) (Clear data)

@®If you do not clear logging data:
= Choose “no” and press [DISP/SET] to enter date indication (operating mode).

@®If you clear logging data:
= Choose “yES” and press [DISP/SET] to enter date indication (operating mode)
after clear data.

*If you choose “no” (i.e. do not clear data), the clock setting is not changed.
*If you choose “yES” (i.e. clear data) here, logging data is cleared, and at the same
time, clock setting is changed.
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8.8.3 Change of date format

In date format setting, you can choose from “YY.MM.DD”, “MM.DD.YY” or “DD.MM.YY” format.
On the date indication in operating mode, press [+/PHASE] for more than two seconds to transition to date format
setting and enable the following operations.

*The date is not indicated in operating mode when the logging unit is not connected.

. Lo Set the date format.
Date / Time indication

(YY.MM.DD)
l'_”_[' ;',_ il |—> YY.MM.DD <€—> DD.MMYY <€—Pp MM.DD.YY 4J
i
L L

i A

l +/PHASE Press “+ / PHASE” for more than two seconds.

Set the date format to “MM.DD.YY” format.

Date format setting One second later, it transitions to date indication (as DT
(MM.DD.YY) shown in the right figure) automatically. || “-- --' [ --'

NN TT TN JRIUIER § AAARDIAR RN A
L O | If you want to change to the other format, go back to - -
date indication and then change format. ' ' ’ ' ' , '

l +/PHASE Press “+ / PHASE” for more than two seconds.

Set the date format to “DD.MM.YY” format.

Date format setting One second later, it transitions to date indication (as =TT

(DD.MM.YY) shown in the right figure) automatically. 00

TITININ NSV JUI A A
I 2 If you want to change to the other format, go back to - -
- ' date indication and then change format. ' ' , " ’

l +/PHASE Press “+ / PHASE” for more than two seconds.

Set the date format to “YY.MM.DD” format.

Date format setting One second later, it transitions to date indication (as (71 17T
(YY-MM-D_D)_ shown in the right figure) automatically. ,'_'U_, U’_’ '_',
VoA NN T
A A If you want to change to the other format, go back to ,'“' , " "
) . date indication and then change format.
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' 9. Operation

A DANGER Do not touch the live part such as the connection terminal while it is energized. It may cause
electric shock, a fire, a failure, a malfunction etc.
A WARNING If an abnormal sound, bad-smelling smoke, fever break out from this unit, switch it off promptly
and do not use it.

9.1 Measurement functions

9.1.1 Measurement items

The measurement items of this unit are shown in the table below.

Measurement items of circuit 1P2W 1P3W 3P3W 3P4W

Electric energy (incoming) Present [ ) [ ] [ J [ J
Electric energy (transmission) *1 Present [ ) [ ) [ J o
Reactive energy (incoming lag) Present @ *3 [ ) [ J o
Detailed electric energy (incoming) Present [ [ ] [ J [ J
Detailed electric energy (transmission) Present [ ) [ ) [ J o
Detailed reactive energy (transmission lag) | Present @ *3 [ ] [ J [ J
Periodic electric energy Present © © © ©
Electric energy converted value Present © © © ©
Operating time Present O O O O
Phase 1 [ ] [ [ o

Phase 2 — [ ) ] o

Current Present | Phase 3 — [ ] [ ) o
Phase N — — — o

Total o [ ] [ J [ J

Phase 1 [ ] [ [ o

Phase 2 — [ ) o [

Current demand Present Phase 3 — [ ] [ ) o
Phase N — — — [

Max, Min [ ) @ [ J [ J

1-2 line [ ] [ [ o

2-3 line — [ ] [ [

3-1 line — [ o o

Present | 1-N phase — — - [

Voltage *2 5N phase - - - P9
3-N phase — - - o

Total o [ ] [ [

Max, Min [ J @ (] (]

®: Measured data

O: Measured data by settings

©: Measured data by settings (Only EMU4-HD1A-MB)
—: Not measured data

*7: In case you set the simple measurement effective, the setting value will be a fixed value (0).

*2: In case you set the simple measurement effective, the setting value will be a fixed value (Setting value).
*3: In case you set 2 circuits measuring function effective, it will not be measured.

*4:. The degree of harmonic is displayed 1st, 3rd, 5th, 7th, 9th, 11th, 13th.

*5: Only displayed in setting 3P3W(3CT).

*6: The number of monitoring circuits for the waveform band monitoring function is only one (only one phase

current).

In case you set 2 circuits measuring function effective, it will only monitor the circuit you vet.
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Measurement items of circuit 1P2W 1P3W 3P3W PAW
Electric power Present [ o o (]
Electric power demand Presenfc L4 o ® L4
Max, Min ([ J [ ) o o
Reactive power Present [ o o (]
Apparent power Present — — - (]
Present ([ J o o (]
Power factor x2 Max, Min ° ° ° °
Frequency *1 Present [ J o o (]
Harmonics current total Phase 1 e © 0 ©
. . Phase 2 — — © *5 ©
RMS value / distortion Present
«1. 4 Phase 3 — © © ©
’ Phase N — — — ©
1-2 line © © © ©
Harmonics voltage total 2-3 line — © © ©
RMS value / distortion Present | 1-N phase — — ©
x1, 4 2-N phase — — — ©
3-N phase — — — ©
1-13N harmonics current EEase 12 C? CS) ©©*5 8
RMS value / content rate Present ase
1. 4 Phase 3 — © © ©
’ Phase N — — — ©
1-2 line © © © ©
1-13N harmonics voltage 2-3 line — © © ©
RMS value / content rate Present | 1-N phase — — — ©
%1, 4 2-N phase — - - ©
3-N phase - — - ©
Present — o o [
Current unbalance rate Max - ° ° °
Present — o o o
Voltage unbalance rate *1 Max - ° ° °
Alarm cumulative time Present O O O O
Band out rate Present © *6 © © ©
Band alarm count Present © *6 © © ©
Band cycle count Present © *6 © © ©
Other measurement items
Pulse count value Present ©
Pulse converted value Present ©
Contact input status Present ©

*7: In case you set the simple measurement effective, the setting value will be a fixed value (0).

1 00®

Measured data
Measured data by settings

Measured data by settings (Only EMU4-HD1A-MB)

Not measured data

*2: In case you set the simple measurement effective, the setting value will be a fixed value (Setting value).
*3: In case you set 2 circuits measuring function effective, it will not be measured.
*4: The degree of harmonic is displayed 1st, 3rd, 5th, 7th, 9th, 11th, 13th.

*5: Only displayed in setting 3P3W(3CT).

*6: The number of monitoring circuits for the waveform band monitoring function is only one (only one phase

current).

In case you set 2 circuits measuring function effective, it will only monitor the circuit you yet.
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The details of measurement items showed below table.

Measurement
elements

Details

Electric power
Reactive power
Power factor

Details of the sign is showed below figure.

90°

transmission lead

180°

transmission lag

\ incoming lag
0°

J incoming lead

Current total value

Calculated depending on the phase-wire system.

Phase-wire system Calculating formula

Single-phase 2-wire phase 1 current

Single-phase 3-wire,

Three-phase 3-wire(2CT) (phase 1 current + phase 3 current) / 2

(phase 1 current + phase 2 current
+ phase 3 current) / 3

Three-phase 3-wire(3CT),
Three-phase 4-wire

Voltage total value

Calculated depending on the phase-wire system.

Phase-wire system Calculating formula

Single-phase 2-wire voltage V12

Single-phase 3-wire,

Three-phase 3-wire (voltage V12 + voltage V23) /2

Three-phase 4-wire (voltage V12 + voltage V23 + voltage V31) / 3

Pulse count value

Measure the input pulse. Measure the output pulse of equipment by connecting it.
Measurement range Unit
0 to 999999 Pulse

Pulse converted value

It is calculated by multiplying the measured pulse count value by the set pulse
converted rate.

Pulse converted value = Pulse count value X Pulse converted rate
*Pulse converted rate: 0.001 to 10000 (Initial value: 1.000)

Contact input state

Measuring the contact input state. By connecting other equipment, you can capture

the contact output as an alarm.

Contact information
ON. OFF

Operating time

Measuring the time during contact input is ON or measuring current.

Measurement range Unit

0 to 999999 hourlhour], minute[min], second[sec]

Electric energy
(expansion)
Reactive energy
(expansion)

Extended electric energy is the data of lower three digits more than electric energy
data. The number of digits of response data is the same as the amount of electric
energy data.

Electric energy data:"123456”

12345.6789

Extended electric
energy data:"456789”

‘The image of the electric energy(extended)
In the case measuring device has
"12345.6789” as internal data.

(Please multiply multiplying factor in
electric energy for calculate measured
value.)

Periodic electric
energy

Measuring the electric energy (incoming) during contact input is ON.

Electric energy
converted value

It is calculated by multiplying the measured electric energy (incoming) by the set
electric energy conversion rate.
Electric energy converted value =
Electric energy (incoming) X Electric energy converted rate
*Electric energy converted rate: 0.001 to 10000 (Initial value: 1.000)
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Measurement Details
elements
Measured when the upper/lower limit alarm is enabled.
Measures the time during which the upper/lower limit alarm is occurring.
. Integration is performed every measurement cycle (250ms), and 1 count indicates
A_larm cumulative 250ms.
time (For details, refer to Chapter 9.3.1 “Measurement of alarm cumulative time”.)
Measurement range Unit
0 t0 999999999 none

Measure when the waveform band monitoring is enabled.

Waveform band monitoring is performed, and the number of alarm occurrences is

measured (integrated).

Measurement range Unit
0 to0 999999 none

Band alarm count

Measure when the waveform band monitoring is enabled.
Measures (integrates) the number of waveform data acquired during waveform band

monitoring.
Band cycle count Measurement range Unit
0 to 999999 none

If it exceeds 999999, it will recount from O.
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BMeasurement items that can be monitored by communication/logging

The measurement items that can be monitored by communication and logging are as follows.

For details on the measurement items that can be monitored, refer to the programming manual for each
communication, the MODBUS I/F specifications, and the logging unit instruction manual.

*For CC-Link IE Field Basic communication and SLMP communication, refer to "CC-Link communication” in the table
below.

. . . . B/NET CC-Link MODBUS RTU . .
Monitored and displayed items of circuit communication | communication | communication Logging unit
Electric energy
(Incoming) Present [ ) [ ) [ ] [ ]
Electric energy
(Transmission) Present o e e e
Reactlv_e energy Present P PY PY PY
(Incoming lag)

Detalle_d electric energy Present P ° P P
(Incoming)
Detalled_ el_ectrlc energy Present S P ° °
(Transmission)
Detalleq reactive energy Present PY Py Py Py
(Incoming lag)
Periodic electric energy Present o (] [ J [ J
Electric energy converted Present P P P P
value
Operating time Present (] (] [ J [ J
Current Present [ ) o (] (]
Present o ] [ ] [
Current demand Max. Min - - ° -
Voltage Present o o o [
Max, Min — - [ J -
Electric power Present [ ) o (] (]
Electric power demand Present A ® b4 ®
Max, Min — - [ J -
Reactive power Present [ ) o o o
Apparent power Present - (] [ J [ J
Power factor Present ° ® o ®
Max, Min — - [ J -
Frequency Present [ ) (] o o
Harmonics current total
RMS value / distortion *1 Present o ® ® ®
Harmonics voltage total
RMS value / distortion *1 Present o ® ® ®
1-13N harmonics current
RMS value / content rate *1 Present o o ® ®
1-13N harmonics voltage
RMS value / content rate *1 Present ® ® ® ®
Current unbalance rate Present - L L L
Max — — — -
Voltage unbalance rate II\D/lrae;ent : t t t
Alarm cumulative time Present [ ) ( o o
Band out rate Present — — [ —
Band alarm count Present [ ) [ [ ] [ ]
Band cycle count Present [ ) (] (] (]
. . . B/NET CC-Link MODBUS RTU . .
Other monitored and displayed items communication | communication | communication Logging unit
Pulse count value Present [ ) [ (] (]
Pulse converted value Present [ ) ( (] (]
Contact input status Present @ (] (] (]

@®: Monitorable data
—: Not monitorable data
*1: The degree of harmonic is displayed 1st, 3rd, 5th, 7th, 9th, 11th, 13th.
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9.1.2 Restrictions of measured data

Measurement and communication are not performed in a few seconds (about 10seconds) after the power loading

to this unit.

Measurement and communication are not performed in a few seconds after the configuration or the change of the

rating to it.

Behaviors during operation are as follows.

Measurement Behaviors of this unit
elements Display part indication Communication data
Current Indicate “0 A” if RMS value is less than 0.1% range of rating. Same as on the left
Voltage Indicate “0 V” if RMS value is under 11 V. *1 Same as on the left

Electric power
Reactive power
Apparent power

Indicate “0 W”, “0 var” or “0 VA” if indicated voltage values of all
phases are 0V or indicated current values of them are 0 A.

Same as on the left

Power factor

Indicate “100.0%” if indicated voltage values of all phases are 0 V
or indicated current values of them are O A.

Same as on the left

Frequency Voltage condition: 0
Indicate “----" if voltage V12 (voltage VIN for 3P4W) is O V.
Frequency condition: 44.5
Indicate “----" if frequency is under 44.5 Hz.
Indicate “----" if frequency is over 99.9 Hz.
RMS value of Current condition: 0
harmonic current Indicate “0 A” at only applicable phase if displayed current is O A.
Voltage condition: 0
Indicate “----" at all phases if voltage V12 (voltage V1IN for 3P4W)
isOV
Freauency condition: 0
Indicate “----" at all phases if frequency is under 44.5 Hz.
Content rate of Harmonic current condition: 0
harmonic current Indicate “0%” at only applicable phase if displayed current is O A.
(Modulation Voltage condition: 0
distortion) Indicate “0%” at all phases if voltage V12 (voltage V1IN for 3P4W)
is O V.
Frequency condition: 0
Indicate “----" at all phases if frequency is under 44.5 Hz.
RMS value of Voltage condition: 0
harmonic voltage Indicate “0 V” at only applicable phase if displayed voltage is O V.
Indicate “----" at all phases if voltage V12 (voltage V1IN for 3P4W)
is O V.
Frequency condition: 0
Indicate “----" at all phases if frequency is under 44.5 Hz.
Content rate of Voltage condition: 0
harmonic voltage Indicate “----" at only applicable phase if voltage is O V.
(Modulation Indicate “----" at all phases if voltage V12 (voltage V1IN for 3P4W)
distortion) is O V.
Frequency condition: 0
Indicate “----" at all phases if frequency is under 44.5 Hz.

Electric energy

The electric energy is measured with a load that is about 0.4% or
more of full load power. Even if the indicated value is “0”,
measurement value will increase.

Same as on the left

Pulse converted
value

In case of "Use or non-use of upper / lower limit alarm” is "on” and

"Upper / lower limit alarm element” is "Pulse converted value (upper
limit)”. If it exceeds 999999.999, it becomes a fixed value of
999999,999,

Same as on the left

In case of "Use or non-use upper / lower limit alarm” is "off” or
"Upper / lower limit alarm element” is other than "Pulse conversion
value (upper limit value)”. If it exceeds 999999.,999, it will start
counting again from 0.

Same as on the left

Operating time *2

Indicate “999999 h” if operating time is over 999999 h.

Same as on the left

unbalance rate

Current Indicate “999.99%” if current unbalance rate is over 999.99%. Same as on the left
unbalance rate
Voltage Indicate “999.99%” if voltage unbalance rate is over 999.99%. Same as on the left

*7: In single-phase, three-wire system, indicate “0 V" if RMS value is under 22 V.
*2:. Operation time is reference value.

79




Operation

9.1.3 2 circuits Measuring function

This is a function that can measure only two circuits of the single-phase two-wire system (between 1-N and between
3-N), which are branched from the single-phase three-wire system, together.

To enable this function, set the following values in ”8.2 Setting menu 1: Setting of phase wire system, primary
voltage, sensor type, primary current, demand time limit, etc.”

@®(2) Phase wire system -« 1P2 : Single-phase 2-wire
@(3) 2 circuits measuring function availability - YES : 2 circuits measuring effective

The applicable power supply system is "between 1-N and between 3-N branched from a single-phase

three-wire”.
@®Can be measured @®Cannot be measured
1 N 3
1 N 3
POINT

Load

Load

Load
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9.1.4 Simple measurement function

This function enables simple power measurement without voltage input. Each measurement elements calculated by
the voltage and power factor and input current.

Measurement resolution is not guarantee. To enable this function, set the following values in ”8.2 Setting menu 1:
Setting of phase wire system, primary voltage, sensor type, primary current, demand time limit, etc.”

@®(15) Simple measurement function availability -~ yES: Simple measurement effective.
@®(16) Simple measurement (Power factor) --- Any value.

Restrictions on the measurement data when the simple measurement function is enabled are as follows.

Measurement Behaviors of this unit
elements Indication of Display Unit Communication data
Current Current is OA when input current is less than 0.1% range of rating. Same as on the left
Electric power Indicate “0 W”, “O var” or “0 VA” if indicated current values of all Same as on the left
Reactive power phases are 0 A.

Apparent power
Pulse converted When use of upper / lower limit alarm = on and upper / lower limit Same as on the left

value alarm element = pulse count (upper limit), it is fixed to 999999
when 999999 have been exceeded.
When use of upper / lower limit alarm = oFF or upper / lower limit Same as on the left

alarm element # pulse count (upper limit), counting restarts from 0
when 999999 have been exceeded.

Operating time *1 | Indicate “999999 h” if operating time is over 999999 h. Same as on the left
Current Indicate “999.99%” if current unbalance rate is over 999.99.% Same as on the left
unbalance rate

*1: Operation time is reference value.

It can be used for measuring places where voltage wiring work is not possible.

Normal measurement Simple measurement function

Voltage V

- - - e
A Téade ERLI4 HDDS Y3

POINT

Current I
Load

Current I
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9.2 Display function(Operating mode)

This unit indicates the measured value of each item in operating mode.
(For the measured items which can be indicated, refer to “9.2.1 Change the measured item”.)

Operation procedure to change the screen indicated is as follows:

Action Operation Details

Change the measurement items to be displayed.
Press [DISP/SET] The order of changing, refer to “9.2.1 Change the measured
item”.

Change of the
measured item

Change the phase to be displayed.

Change of the phase The order of changing, refer to “9.2.2 Change phase”.

Press [+/PHASE]
In case you set 2 circuits measuring effective, change the

Change of the circuits circuit to be displayed.

In case you indicate the following measured item, change the
degree indicated.

-RMS value of harmonic current

-Content rate of harmonic current (modulation distortion)
-RMS value of harmonic voltage

-Content rate of harmonic voltage (modulation distortion)

Change of the orders Press [-/RESET]

Transition to applicable measured item indicated, when alarm

Display of the status is no alarm; alarm status is occurred at the upper /
measurement items _ lower limit alarm function or waveform band monitoring
where the alarm function.

occurred If alarm occurs with multiple phases at the upper / lower limit

alarm, transition to the display at first alarm occurrence.

9.2.1 Change the measured item

Measured item with “Enable” can be changed from the phase to be displayed. (Refer to “9.2.2 Change phase”.)

Measured item /

Example of display Unit Change phase Supplement

Electric energy (Incoming)

Ll
ANATA
kWh

(JJuCC MWh ) )
l

L
L

1]
o

Current

“ ' A Enable -

[

N —
(]
U

.~
V—
Vo
Vi

1]

Current demand

Enable -

| |
[
— —‘
I |
'-

U )
>

1]
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Eh:l(:;sptigegfigei;lgy Unit Change phase Supplement
Vo'ltage_” / ilpviﬁfﬁg/togesz’icst:;ys;rg-ple measurement effective,
|
’ "" ," \% Enable
(L
[11]
Electric power
WA
(WA
- kw _ _
(1uCre MW
(021720
[1]
Electric power demand
AN
JVIN
- kw
’ .‘ “-" , MW Enable -
(L1720
[11] DM
Reactive power
L/
AT
P kvar _ _
l_ (LI Mvar
d4d
[1]
A For EMU4-BD1A-MB, it will not be displayed.
pparent power If you do not set phase wire system 3P4W, it will
,l \/ ,l,/‘l ,l not be displayed.
kVA 3
g MVA
[1] 48 a'Ia' a
In case you set the simple measurement effective,
Power fa,c_t'c;r_ it will not be displayed.
7
,'“'"'l % % Enable
A
[1]
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Measured item /

JALILL
(L1

Beirle of d sy Unit Change phase Supplement
Frequency In case you set the simple measurement effective,
W 7 it will not be displayed.
L
LI Hz -
RMS val fh . t For EMU4-BD1A-MB, it will not be displayed.
va_ue ° armonf curren In case you set the harmonic current indication
LA (1 invalid, it will not be displayed.
| H_ l_ 1 In case you set the simple measurement effective,
it will not be displayed.
,'“" ," ," A Enable
- e e e
d11
[11
Content rate of harmonic current
(Modulation distortion)
)0 [
A I
nn ," % Enable
%
11
RMS val fh . L For EMU4-BD1A-MB, it will not be displayed.
va_ue o a""”ﬁ”'c voltage In case you set the harmonic current
I B indication invalid, it will not be displayed.
I ”_ L ”_ I In case you set the simple measurement effective,
it will not be displayed.
n ," ," \Y Enable
1]
11
Content rate of harmonic voltage
(Modulation distortion)
]
A g
nn ,-' % Enable
- e e *
4 &' aa
11
. ing | In case you set the 2 circuits measuring function
Reactive energy-(In_comlng ag) effective, it will not be displayed.
WA
VI TN
- - - - kvarh _
’ ' J UL Mvarh
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Measured item /

Example of display Unit Change phase Supplement

In case you set the simple measurement effective,

Electri T issi o :
ectric energy (Transmission) it will not be displayed.

LI L))
AT
(IIUCC oW -
IC17 m

[11

Periodic electri For EMU4-BD1A-MB, it will not be displayed.
erno E e_ec ric energy Not displayed if the external input is other than
CICTTIL 1), contact input.

(VAN A T
kWh

(JJUCT MWh )
(L1711

1]
o

O_
O-
~

For EMU4-BD1A-MB, it will not be displayed.
In case you set the electric energy converted
ML) value indication invalid, it will not be displayed.

ENERWH
CIc ! )

11

Electric energy converted value

For EMU4-BD1A-MB, it will not be displayed.
Pulse converted value In case you set the pulse input invalid, it will not
LI L be displayed.

[ VAW AT

(JJUCE a |-
1720

For EMU4-BD1A-MB, it will not be displayed.
p—— Not displayed if the external input is other than
[T contact input.

0

ontact input status

L
arr

In case you set the operating time indication

Operating time invalid, it will not be displayed.

llllll\/l L.
Il

hour

UUUﬁﬂﬂ e _

*1: The unit of electric energy converted value and pulse converted value depends on the setting.
For the setting, refer to "8.4 Setting menu 3: Setting of external input/output, electric energy converted value,

harmonic, operating time, etc.”
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Measured item /

Example of display Unit Change phase Supplement

If you set phase wire system 1P2W, it will not be

Current unbalance rate .
displayed.

LN
AP

,'"'“'“-'"-" % % Enable

JA11

If you set phase wire system 1P2W, it will not be
Voltage unbalance rate

displayed.
] ”_, |/ In case you set the simple measurement effective,
LA it will not be displayed.

L'":“:“:"." % % Enable

JA11

In case you set the upper / lower limit alarm

Alarm cumulative time invalid, it will not be displayed.

T NT

UL,
gooooo ) -

11

For EMU4-BD1A-MB, it will not be displayed.
In case you set the waveform band monitoring

Band O,E,ré;ti' invalid, it will not be displayed.
Lo LN
N In case you set the 2 circuits measuring function
effective, it will be displayed the circuit to be
,'“'"'l % % Enable monitored.
- - e

Indicator [1] light up : Phase 1 current
Indicator [2] light up : Phase 3 current

In case you do not connect the logging unit, it will

Date / Time indication not be displayed.

l-ll-'l I

I A A

1
(L LI

—
—
(]
—
—
-‘
|
|

—
—
—
Vo
Va—
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9.2.2 Change phase

Measured items

Display order

Current

For Single-phase 2-wire
Phase 1 » Total » ---
For Single-phase 3-wire, Three-phase 3-wire
Phase 1 - Phase 2 » Phase 3 - Total » ---
For Three-phase 4-wire
Phase 1 - Phase 2 - Phase 3 » Phase N = Total —> ---

Current demand

For Single-phase 2-wire
No change for phase (only phase 1 displayed.).
For Single-phase 3-wire, Three-phase 3-wire
Phase 1 - Phase 2 > Phase 3 > ---
For Three-phase 4-wire
Phase 1 - Phase 2 - Phase 3 » Phase N - ---

Voltage

For Single-phase 2-wire
Line 1-2 » Total » Max » Min > ---
For Single-phase 3-wire, Three-phase 3-wire
Line 1-2 = Line 2-3 = Line 3-1 = Total = Max » Min = ---
For Three-phase 4-wire
Line 1-2 - Line 2-3 - Line 3-1 = Phase 1-N - Phase 2-N — Phase 3-N —
Total » Max = Min = ---

Electric power demand

Power factor

Present - Max - Min - ---

RMS value of
harmonic current

Content rate of
harmonic current
(Modulation distortion)

For Single-phase 2-wire
No change for phase (only phase 1 displayed.).
For Single-phase 3-wire, Three-phase 3-wire (2CT)
Phase 1 - Phase 3 —> ---
Three-phase 3-wire (3CT)
Phase 1 —» Phase 2 > Phase 3 > ---
For Three-phase 4-wire
Phase 1 - Phase 2 - Phase 3 - Phase N - ---

RMS value of
harmonic voltage

Content rate of
harmonic voltage
(Modulation distortion)

For Single-phase 2-wire
No change for phase (only Line 1-2 displayed.).
For Single-phase 3-wire, Three-phase 3-wire
Line 1-2 » Line 2-3 > ---
For Three-phase 4-wire
Line 1-2 = Line 2-3 = Phase 1-N = Phase 2-N = Phase 3-N - ---

Current unbalance rate

Voltage unbalance rate

Present > Max > ---

Band out rate

For no alarm and no failure.
No change for phase.
For alarm occurs.
Band out rate - Alarm case > ---
For waveform acquisition fails.
Band out rate - Check the failure factors » ---

For the total current and total voltage, refer to “9.1.1 Measurement items”.
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9.2.3 Measured item indication in operating mode

HMThe indication format of electric energy, reactive energy and periodic electric energy.
It is as follows depending on the full load power.

Single-phase 2-wire
Single-phase 3-wire
Three-phase 3-wire
Three-phase 4-wire

o X(Primary voltage) X (Primary current)

Full load power [kW] = 1000

wIlN

*1: The primary voltage is calculated with a setting value either primary voltage (direct) or primary voltage
(with VT).

*2: The primary current is calculated with a setting value either primary current (direct sensor) or primary
current (5 A sensor).

*3. The primary voltage of the three phase 4-wire system is calculated by the phase voltage.

Indication format
ol Lo o [ Digital indication Unit
less than 12 8888.88 KWh

12 or more and less than 120 88888.8 kvarh
120 or more and less than 1200 888888

1200 or more and less than 12000 8888.88 MWh
12000 or more and less than 120000 88888.8 Mvarh
120000 or more 888888

HMThe indication format of current and current demand.
It is as follows depending on the primary current.

Pri t [A] Indication format
e A el Digital indication Unit
less than 40 888.888
40 or more and less than 400 8888.88 A
400 or more and less than 4000 88888.8
4000 or more and 888888

HMThe indication format of voltage.
It is as follows depending on the primary voltage.
*1: In three-phase 4-wire system, the indication of VT primary voltage and direct voltage depends on the phase

voltage.
. Indication format
Primary voltage [V] Digital indication Unit
less than300 88888.8 v
300 or more and 888888
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BThe indication format of electric power, electric power demand, reactive power and apparent power.
It is as follows depending on the full load power.
(For procedures for the full load power, refer to “The indication format of electric energy, reactive energy and
periodic electric energy”.)

Indication format

Full load power [ki] Digital indication Unit

less than 12 888.888 KW

12 or more and less than 120 8888.88 kvar

120 or more and less than 1200 88888.8 KVA
1200 or more and less than 12000 888888

12000 or more and less than 120000 8888.88 MwW

Mvar

120000 or more 88888.8 MVA

The sign of electric power and reactive power represents the following state.
(For details, refer to “9.1.1 Measurement items”.)

Sign Electric power Reactive power
Unsigned Incoming Lag
- Transmission Lead

HMThe indication format of power factor.
The sign of electric power factor represents the following state.(For details, refer to “9.1.1 Measurement items”.)
Sign Power factor
Unsigned Lag
- Lead

HMThe indication format of harmonics current and Harmonics voltage.
It is as follows depending on the full load power. (For procedures for the full load power, refer to “The indication
format of electric energy, reactive energy and periodic electric energy.”.)
To indicate harmonic current and harmonic voltage, the indication setting of them is needed in advance.

M t el ¢ Indication format
easurement elements Digital indication Unit
RMS value of harmonic current same as current same as current
Content rate of harmonic current (Modulation distortion) 888.8 %
RMS value of harmonic voltage same as voltage same as voltage
Content rate of harmonic voltage (Modulation distortion) 888.8 %
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BMThe indication format of electric energy (converted value).

It is shown in the table below depending on the electric energy converted unit and the full load power.
(For procedures for the full load power, refer to “The indication format of electric energy, reactive energy and
periodic electric energy”.)

Significant digits are the lower 6 digits.

To display it, you need to set the electric energy converted value display setting in advance.

@DWhen the unit of electric energy converted value is set to MWh, ki, or t.

Full load power [kW]

Indication format

Supplement

Digital indication Unit
less than 12 8888.88 MWh
12 or more and less than 120 88888.8 kl -
120 or more 888888 t

*When monitoring the electric energy converted value by communication, the resolution of the LCD display value

may be smaller than the monitor value depending on the size of the full load power.
Example: Full load power: 1200 kW, electric energy conversion value: 5433330

LCD display value: 433330

Monitor value in communication: 5433330 = 543333 (data part) X 10" (Multiplication part)

@When the unit of electric energy converted value is set to kWh, |, or kg.

Full load power [kW]

Indication format

Supplement

Digital indication Unit
The set unit of electric energy
less than 12 8888.88 converted value is displayed.
N2 )
kWh e g
12 or more and less than 120 88888.8 L - - - -
y Annn]
120 or more and less than 1200 888888 [1]- S
The unit larger than the set
1200 or more and less than 12000 8888.88 electric energy converted value
unit is displayed.
Mwh ENENIWH
12000 or more and less than 120000 88888.8 kl ="T=
‘t N BN’ B o’ B N’ N/]
3B8ge
120000 ore more 888888 L=

11
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®When the unit of electric energy converted value is set to other units.

Indication format

Full load power [kW] Digital indication Unit Supplement
less than 12 8888.88 [
ess than LN, T
12 or more and less than 120 88888.8 ]
LOLVLYLLLNL
120 or more and less than 1200 888888 ]
Indicator “K” light up
1200 or more and less than 12000 8888.88 (Multiplier: Represented x 103)
7 i 7 I W i
N,
12000 or more and less than 120000 88888.8 _ - - - -
Set unit |
ooooo,
120000 or more and  less than 1200000 888888 11
Indicator “M” light up
(Multiplier: Represented x 109)
izt i 7 i W
N,
1200000 or more 8888.88 i —
LICILOLOLIL
L L

(11
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HMThe indication format of pulse converted value.

It is as follows depending on the pulse converted unit and the pulse converted rate.

The effective number is the last 6 digits.

To indicate pulse converted value, the indication setting of external pulse input is heeded in advance.

@DWhen the unit of pulse converted value is set to MWh, ki, or t.

Indication format

Pulse converted rate Digital indication Unit Supplement
less than 0.01 888.888 MWh
0.01 or more and _ less than 0.1 8888.88 Kl _
0.1 or more and less than 1 88888.8 t
1 or more 888888
@When the unit of pulse converted value is set to Wh, kwh, |, g, kg.
Indication format
Pulse converted rate Digital indication Unit Supplement
0.001 or more and  less than 0.01 888.888 The set unit of pulse converted
value is displayed.
Wh 1),
0.01 or more and  less than 0.1 8888.88 KWh | WA
l W, W, (W, W,
0.1 or more and less than 1 88888.8 kg U U U U U U
o LOLVLYELLNL
1 or more and less than 10 888888
The unit larger than the set
10 or more and less than 100 8888.88 pulse converted value unit is
h displayed.
[0 2
M L 3
100 or more and less than 1000 88888.8 kl -
kg - W W W, W .-
t A(A(ElA[x
1000 or more 888888 i

®When the unit of pulse converted value is set to other units.

Pulse converted rate

Indication format

Digital indication Unit SERlEmE
0.001 or more and less than 0.01 888.888 T
0
0.01 or more and less than 0.1 8888.88 - - - - -
LICILLOLIL
0.1 or more and less than 1 88888.8 ae, “ “ “ “ “ '
1 or more and less than 10 888888
10 or more and less than 100 8888.88 Set unit I(Ir\]/ldulizt?;cl)irer!(Rlel?)?;:epnted x 103)
PLS
100 ormore and  less than 1000 88888.8 e
LICILOLOLIL
aoooo,
1000 or more 888888
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HBThe indication format of operating time.

To indicate operating time, the indication setting of them is needed in advance.

Indication format
Digital indication Unit
hour
8888.88 min
sec

Digital indication

Unit

8888.88

%

HMThe indication format of alarm cumulative time.

It is as follows depending on the monitor multiplier.

HMThe indication format of current unbalance rate and voltage unbalance rate.
Indication format

To indicate upper / lower limit alarm, the indication setting of them is needed in advance.

93

Monitor Indication format
multiplier Digital indication Unit SRIEmET?
0 TNT
Iy L
1 888888 oo
LI
[11
- Indicator “K” light up
10 8888.88 (Multiplier: Represented X 103)
0 mnT
g I
100 88888.8 e e o= -
ReAeas
1000 888888 18 o s ‘('9
HMThe indication format of Band out rate.
Indication format
Digital indication Unit
888.8 %
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9.3 Monitoring function

9.3.1 Upper / lower limit alarm function

Monitor the upper and lower limits of the measured value.
Alarm will occur when the measured value exceeds the upper limit alarm value or below the lower limit alarm value.

HEMonitoring elements
This instrument can set the upper/lower limit alarm value for each measured value individually.
Monitoring elements EMU4-BD1A-MB EMU4-HD1A-MB

Current demand upper limit alarm
Current demand lower limit alarm
Line voltage upper limit alarm
Line voltage lower limit alarm
Phase voltage upper limit alarm
Phase voltage lower limit alarm
Electric energy demand upper limit alarm
Electric energy demand lower limit alarm
Power factor upper limit alarm
Power factor lower limit alarm
Phase N current demand upper limit alarm
Pulse conversion value upper limit alarm —
Current unbalance rate upper limit alarm @ *2 @ *2
Voltage unbalance rate upper limit alarm @ *2 @ %2

@®: Monitorable data

—: Not monitorable data

°
oo . oooe
— | —)

@ x1

*7: Only monitored in 3P4W setting.
*2: Only systems other than the single-phase two-wire system can be monitored.

BMUpper / lower limit alarm setting
To make the upper / lower limit alarm, you must be set the following items :
For the setting value and setting range of each item, refer to “8.5 Setting menu 4: Waveform band monitoring, upper
/ lower limit alarm, etc.”.
@Upper limit alarm value
Alarm will occur when the measured value exceeds the upper limit alarm value.
@®Lower limit alarm value
Alarm will occur when the measured value below the lower limit alarm value.
@Alarm delay time
Set the value in case you want to remove the inrush current of the load, etc. from the objects of monitoring.
Alarm does not occur when the measured value goes below the upper limit or goes over the lower limit within the
configured time.
@Alarm reset method
Alarm recovery operation is different according to the alarm reset method.

Reset method Alarm recovery operation
Auto-reset Reset the alarm automatically if the measured value goes below the upper limit or goes
(Auto) over the lower limit.
Self-retention The alarm is held after the measured value goes below the upper limit or goes over the
(HolLd) lower limit. Alarm is cleared by alarm reset.

For alarm reset operation, refer to “@Alarm reset operation method”.
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BMAlarm occurrence / recovery condition

. Alarm reset | Monitoring Alarm .
Measured items method items status Alarm occurrence / recovery condition
L Occurrence Measured value > Upper limit alarm value
Lrwjr\%%'etrolrlmg (Alarm delay time is available)
| |
Auto-reset Recovery Measured value = Upper limit alarm value
(Auto) M mi
. easured value < Lower limit alarm value
rLr?(;Ar/w(iatrollI'mg Occurrence (Alarm delay time is available)
Current demand Recovery Measured value = Lower limit alarm value
Phase N current demand Occurrence Measured value > Upper limit alarm value
Voltage (Alarm delay time is available)
Electric power demand imi - —
Power factor Lri]?)‘r)w(ietrolrlmg Retention Measured value = Upper limit alarm value
Current unbalance rate R Measured value = Upper limit alarm value
Voltage unbalance rate | Self- ecovery and Alarm reset
retention
(HoLd) Measured value < Lower limit alarm value
Occurrence (Alarm delay time is available)
anox?trolrI'mg Retention Measured value = Lower limit alarm value
Measured value = Lower limit alarm value
Recovery and Alarm reset
Auto-reset Upper limit | Occurrence | Measured value = Upper limit alarm value
(Auto) monitoring | Recovery | Measured value < Upper limit alarm value
Pulse converted value Self- o Occurrence | Measured value = Upper limit alarm value
retention Lé%?\?trol;mg Retention Measured value < Upper limit alarm value
(Hold) Recovery Measured value < Upper limit alarm value

*Since the measured value of pulse conversion value is an integrated value, it does not decrease.

When an alarm occurs, it is necessary to satisfy the recovery condition by one of the following methods.
@®Reset pulse conversion value.
@®Preset pulse conversion value less than setting value of upper limit alarm value.
@Setup upper limit alarm value more than pulse conversion value.

For pulse conversion value preset operation, refer to “8.8.1 Preset and all data reset (Reset/Preset mode)”.

MIndication at alarm status
When an alarm occurs, the display(turn on, flashing) will change.
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Elements
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@®: Turnon

©: Flashing(250ms ON/250ms OFF)
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MExamples of alarm occurring (except for the upper limit of pulse conversion value)

(1) When the alarm reset method is “Auto-reset (Auto)”.

Measured value

Alarm delay time Alarm delay time Alarm delay time Alarm delay time
4l . 4l ! 4l I 4l I
- Lall | Ll - Ll el Ll

Upper limit alarm value

Lower limit alarm value

I
I
I
I
I
I
/_J—/'I | \_,/:
p I I I
i I i .
> T T T —— P Time
First measurement | ! ! ! ! ' ! !
after power ON . . .
| Lower limit Non Upper limit Non Non Lower limit
Alarm status / alarm oceurs | occurrence alarm occurs occurrence /‘ occurrence | alarm oceurs

/ Lower limit/

alarm occurs

Non occurrence

(2) When the alarm reset method is “Self-retention (HoLd)”.

Alarm recovery Alarm recovery Alarm recovery
Measured value operation operation operation
A . . . .
Alarm delay time Alarm delay time Alarm delay time Alarm delay time
4l dl I 4l I dl I
- - Ll - Ll - Lal

Upper limit alarm value

Lower limit alarm value

N4

IN

> 4 — » Time
First measurement | ! ! ! !
after power ON . T —
Lower limit Upper limit Lower limit
Alarm status f alarm occurs f alarm occurs /4 alarm occurs
Non occurrence / Lower limit/ Upper timit/ LoweJr limit
alarm retention alarm retention alarm occurs Non occurrence

Non occurrence Lower limit
Non occurrence alarm retention

BAlarm reset operation method
The method of resetting the alarm differs depending on the setting of the alarm reset method.

Alarm reset method Alarm recovery operation

Auto-reset (Auto) Reset the alarm automqtlcally if the measured value goes below the upper limit or
goes over the lower limit.

The alarm is held after the measured value goes below the upper limit or goes over
the lower limit. Clear the alarm as below after the value goes below the upper limit or
goes over the lower limit.
Self-retention (HolLd)
-Pressing the [-/RESET] button for two seconds on the current value display screen
in the operation mode will reset the alarm.

(Alarm clear is effective even in other than the alarm-occurrence phase.)
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EMeasurement of alarm cumulative time
Alarm cumulative time measures the time during alarm occurrence.
It does not count during alarm delay time or self- retention.

Alarm recovery Alarm recovery Alarm recovery
Measured value operation operation operation
A Alarm delay time Alarm delay time Alarm delay time Alarm delay time
[ —P] [— —> [ —
Upper limit alarm value |
|
1 | I
1 | |
Lower limit alarm value : : : :
P N
| | | | | | .
> 4 T T T T T T = P Time
First measurement | ! L ! b ! ! ! !
after power ON
Lower limit Non Upper limit Non Mon Lower limit
Alarm status T alarm occurs f OCCUMTENCE alarm occurs /’ ooourrence f \ occurrence | alarm occurs
Alarm cumulative time / T Measured Not measured Measured / Mot measured f \ me:i,lljjfred Measured
Mon occurrence I ’ /Lower limit Upper limit / Lower limit / / \ Lower limit
Not measured alarm retention alarm retention alarm occurs Measured  alarm retention
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9.3.2 Waveform band monitoring function

%It is a function that can only be used by EMU4-HD1A-MB.

Waveform band monitoring function is a function to monitor the load current of the facilities.

When measuring the load current of "equipment that repeats the same operation” as shown in the figure below, the
load current for each operation has the same value and waveform(x).

However, if the equipment continues to operate, the value and waveform of the load current will differ from normal
due to equipment wear and abnormalities.

The waveform band monitoring function is a function for "detecting abnormalities in equipment that repeats the

same operation.”

*It cannot be used with equipment that does not produce the same waveform.

equipment

State

Operation

i

moad current
(Normal)
A

N\

» Time

J

e

Operation

Abnormal
occurrence

P

Operation

2 4 Time
(load current \
(Abnormal)
y N
® » Time

N\

J

The waveform band monitoring function sets the band (upper and lower thresholds) for the load current waveform.
An alarm is output when a waveform that deviates from the band over a certain percentage is detected.

Equipment
(monitored)

Input

—

Load current

Operation start/stop
(Contact input)

N

N

This unit
(EMU4-HD1A-MB)

(@

Nlodel kL HOA A MB

{DispisE")

=

135344 113

{1HnsE]

[-eRESEﬂ

A

Output

—

Alarm output

B

(Contact output)

Alarm display
(LCD of this unit)

\_

>

>

Waveform band monitoring

Load current

A

Band

Load current®

Load current®

/

An alarm is output because the
load current @ is out of band.
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This instrument performs the waveform band monitoring function as follows.

BWaveform measurement method and anomaly detection

This instrument recognizes the waveform from the contact input and waveform data (load current value).

It recognizes the start/stop of equipment operation (beginning/end of waveform) by ON/OFF of contact input.

While the contact input is ON, the waveform data is measured at intervals of the Sampling cycle (set value).
Load current

A

Waveform data

t: Sampling cycle

1
1
® t L » Time
1 1 1 1 I
1 1 1 1 1
\ J
1 Y :
: One waveform 1
i (Number of waveform data in one waveform : 10 to 20 pieces) :
1 1
1
Contact input : :
| i
1 1
(O] R e o r o e rr e,y e rrrrrrrrrrrrrrrrrrrrrrrrrrrr
I,
Equment in operatlon
OFF Y ‘ » Time
Equipment operation started Stop of equipment operation
(Beginning of the waveform) (End of waveform)

The normality/abnormality of the measured waveform is determined using the Band out rate.
The Band out rate indicates the rate at which the waveform data deviates from the band.

Number of waveform data that deviates from the band
X100
Number of waveform data for one waveform

Band out rate [%] =

Load current Load current

A F N
Band out rate: 0 %

Band out rate: 85%

® » Time [ » Time

A threshold can be set for the Band out rate. (Default value : 30%)
When the Band out rate exceeds the threshold, it is determined that an abnormality has occurred and an alarm is
output.
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HMBandwidth determination method
This instrument determines the band from the reference waveform.
Bands are calculated with the following formula:

Band = Reference waveform + (Bandwidth factor (setting value) x Standard deviation)

Load current
S

Bandwidth

Band Reference waveform

» Time

The reference waveform is generated from the waveform of the load current.
Acauire waveforms for 10 cycles, and the average value becomes the reference waveform.
Also, determine the standard deviation from the load current when generating the reference waveform.

Note that, a lower limit can be set for the standard deviation.

In case of “Standard deviation” < (“Primary current” X “Standard deviation lower limit” [%])
calculated as “Primary current” x “Standard deviation lower limit”.

POINT

Q. What kind of scene should the standard deviation lower limit level employ you in?

A. Basically, you can use the default values as they are.

For example, it can be useful in the following cases:

If the trend of the load current of the equipment to be measured is very clean, the waveform data
for 10 cycles may approximate. The standard deviation at this time is very small, and even a slight
disturbance in the waveform may be detected as abnormal.

By setting a large lower limit of standard deviation, the bandwidth can be widened so that
disturbances in the waveform due to external disturbances, etc., are not detected as abnormalities.
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BMAlarm reset method and operation method

Depending on the alarm reset method, the screen display and whether or not the alarm reset operation is performed
will differ.

Alarm reset method Alarm recovery operation

The alarm is automatically reset when the Band out rate falls below

the threshold.

The alarm is retained even after the Band out rate falls below the
threshold. After the Band out rate falls below the threshold,
Self-retention (HoLd) perform the following alarm release operation.
-Pressing the [-/RESET] button for two seconds on the current value display screen
in the operation mode will reset the alarm.
(Cancellation is also valid for phases other than the alarm generation phase.)

Auto-reset (Auto)

(1) Alarm reset method = In the case of automatic reset (Auto)

LI | TN T
,-“ “ \, -“ arm occurrence , ” \, l
iy
' ' Alarm release
] -  C— 0

Turn on/Turn off:250ms

(2) Alarm reset method = In the case of self-retention (HoLd)

'_, ':“\'T' --'--”\” rm retention o T
[ 1l [N L)) Aterm retent PN

L“ I Alarm occurrence —

:“.% —) ‘Al
- i1 s 0]

\—

..
<

1]

Flashing(ON/OFF:250ms) Flashing(ON/OFF:500ms)

' Press [-/RESET] for more than 2 seconds: Alarm release '
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BWaveform band monitoring operation method

(1) Setting the reference waveform and waveform band monitoring
Set the parameters for generating the reference waveform and the items required for monitoring.
For the setting, refer to 8.5 Setting Menu 4: Setting Waveform band monitoring, upper / lower limit alarm, etc.”.

(2) Generation of reference waveforms
A reference waveform is automatically generated by collecting the load current.
To generate a reference waveform, do the following:

Operating mode Displays the waveform band monitoring screen in the operation mode.
(Waveform band
monitoring)

L INET
A

[T -

Before the reference waveform is generated, the Band out rateis displayed
as 71____”

\—
(
——

Ve
Vam—

dd

1 ( +/PHASE ) { /RESET ) Press both [+/PHASE] and [-/RESET] at the

same time for more than two seconds.

Generate the reference waveform.
When yES is selected, load current is collected and a reference waveform is
generated.

When no is selected, no reference waveform is generated.

DPresence/absence of
reference waveform
generation

rr yES & no

’“_ L, (Generate) (Do not generate)
c @®You choose "yES”: To the next screen.
' @®You choose "no”: To operation mode (Waveform band monitoring).
a

) Corserser)
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@Collecting waveform

Mmmmmm
o AL A

ghit

v

Reference waveform
generation

I'H'!'l ]
L L

Aborting reference
waveform generation

aCrrn
lfL’_,LlH,?

Collect the load current.
Turn on the external input of this instrument and collect 10 waveforms of load
current.

The waveform is determined by the external input status and the number of
waveform data.

Beginning of

e When the external input turns from OFF to ON.

When 20 waveform data are collected.

End of
waveform When the external input turns from ON to OFF.

(Regardless of the amount of waveform data collected.)

The number of collected load current waveforms is displayed in the upper right of
the screen.
After 10 waveforms are collected, the reference waveform generation starts.

Press [DISP/SET] to stop generating the reference waveform.

When the reference waveform generation is completed, the screen on the left is
displayed.

Press [DISP/SET], [+/PHASE] or [-/RESET] to return to the operating
mode(waveform band monitoring).

If the reference waveform could not be generated or if the generation of the
reference waveform is stopped, the screen shown on the left is displayed.

If the reference waveform could not be generated, the possible causes are as
follows.

@®The waveform with 9 or less waveform data exists.

@®There is variation in the number of waveform data for each waveform.

@®There are waveform data with far different values compared to other waveforms.

Press [DISP/SET], [+/PHASE] or [-/RESET] to return to the operating
mode(waveform band monitoring).
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(3) Performing waveform band monitoring
Waveform band monitoring is performed during operation mode.
The alarm occurrence status changes as follows according to the monitoring result.

Monitoring result

Alarm occurrence

status Remarks

Normal Non-occurrence In this case, the Band out rate is below the threshold.
In this case, the Band out rate exceeds the threshold and an alarm
Alarm occurrence occurrence .
is occurred.
. . In this case, the Band out rate exceeds the threshold and then falls
Alarm holding status Retention

below the threshold.

Waveform acquisition
failure

This is a case of failure to acquire waveform data, such as when

Non-occurrence | 1h o' imber of data is small.

It operates as follows according to the alarm occurrence status.

@Contact output

When an alarm occurs, the contact output status changes as follows.

Alarm occurrence
status

Contact output Remarks

Non-occurrence OFF The contact output will turn OFF.
Alarm holding status ON When the alarm reset operation has not been performed.
OFF When the alarm reset operation is performed.
The contact output will turn ON.
Occurrence ON If the alarm output was ON last time as well, the ON state will be

continued.

@Screen display

When an alarm occurs, the screen display changes as follows.

Alarm occurrence
status

. Displayed content
Display

Elements display Other display

Non-occurrence Band out rate o o

. Band out rate O O

Alarm holding status Alarm case ° °

Band out rate © ©

Occurrence Alarm case o o
@®: Turnon

©: Flashing(250ms ON/250ms OFF)
O: Flashing(500ms ON/500ms OFF)

Also, when an alarm occurs, you can transition to the "alarm case” screen.
The alarm case screen displays the alarm case number according to the alarm occurrence status.

Alarm case No.

Details

1

There is waveform data that exceeds the upper and lower limit value of the band.

2

There is waveform data that exceeds the lower limit value of the band.

3

There is waveform data that exceeds the upper limit value of the band.

®Waveform acquisition failure
If acauisition of waveform data fails, you will be able to transition to the failure factor confirmation screen.
On the failure factor confirmation screen, the failure factor number corresponding to the content of the error is
displayed ("----" is displayed for the Band out rate).

Failure reason No.

Details

1

The number of collected load current waveform data is less than 10.

The amount of waveform data is larger than that of the reference waveform.

2 (Number of waveform data of reference waveform +3 < Number of waveform data of
collected load current)
The amount of waveform data is smaller than that of the reference waveform.
3 (Number of waveform data of reference waveform -3 < Number of waveform data of

collected load current)
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' 10. Confirmation mode / Test mode

A DANGER Do not touch the live part such as the connection terminal while it is energized. It may cause
electric shock, a fire, a failure, a malfunction etc.

/\ WARNING

If an abnormal sound, bad-smelling smoke, fever break out from this unit, switch it off promptly
and do not use it.

10.1 Confirmation mode:
Confirmation of setting values in setting menu 1to 5

In operating mode, press [DISP/SET] for more than two seconds to transition to confirmation mode and enable

operation.

Transition of display and operation of setting menu 1 to 5 is as same as those of setting mode.
For setting menu 1 to 5, refer to “8.2" to “8.6”. (Change of setting is not available in confirmation mode.)

10.2 How to use test mode

Test mode has the functions which you can utilize in such as the launch of equipment.
The functions in test mode are as follows:

Test menu

Details

1. Discrimination support function
for improper connection

Indicate the phase angle of current and voltage, electric power value, voltage
value and current value of each phase.

By checking each displayed value, it becomes easier to determine whether
there is a misconnection in the measurement (voltage/current) input
connection.

2. Communication test

For models with communication functions, fixed numerical data can be
returned without measurement (voltage/current) input.
Please use it for the facing test with the host system.

3. Pulse output test

In case of EMU4-HD1A-MB, you can check the pulse output operation
without measurement (voltage/current) input.
Use for such as the check of the connection to the receiving device.

4. Alarm output test

In the case of EMU4-HD1A-MB, you can check the alarm output operation
without measurement (voltage/current) input.
Please use it to check the connection with the receiving device.

5. F/W version indication

Displays the F/W version of the instrument.

HEHow to test

@ Press [DISP/SET] for two seconds to enter confirmation mode. AN WY
@ Press [+/PHASE] or [-/RESET] to choose confirmation menu 6. I

(As shown in the right figure.)

® Press [DISP/SET] to enter test mode.

@ Test for the each menu.

(31
(ILJ1

SET

Ve
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HFlow of the test function

Return to the test menu by pressing [DISP/SET]
for more than 1 second at all test mode.

Confirmation menu 6

Test mode

DISP/SET

Test menu 1
(Discrimination support function
for improper connection)

Test menu 2
(Communication test)

Test menu 3
(Pulse output test)

Test menu End

-/RESET +/PHASE

Test menu 4
(Alarm output test)

Test menu 5
(F/W version indication)

Operation mode

*Restart
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10.3 Test menu 1: Discrimination support function for improper connection

In test mode, the following operations can be possible.

Test menu Choose the test menu 1.

NN “- ( *In case you set the simple measurement effective, [
PN P the voltage and phase angle cannot be measured, |,
—— = so “non” will be displayed and it will automatically
-' -“ "- return to the setting menu.
- e e
Al |

) (Cosserser)

Indicate the phase angle, electric power, voltage and current.

Refer to the judgment example(“17 Appendix : Display example of discrimination
support function for improper connection”) and check the result.

Refer to the next page for operation and transition of display.

The phase angle is measured as shown below.
@®For single-phase 3-wire and three-phase 3-wire.
The phase angle is indicated in a clockwise direction from V12, as baseline

(0 degree).
Va1
(1) Discrimination s £V12: Reference angle (=0)
support function ZV23: Phase angle between V23 and V12
for improper A\ ZI1 : Phase angle between Iy and V12
connection /I3 : Phase angle between Iz and V12
N T I "
” \, _” ,_ ,_'. I £V12(Reference)
Fa |}
\_/B\_/]
, ’U @®For three-phase 4-wire.
The phase angle is indicated in a clockwise direction from Vin, as baseline
- (0 degree).

Phase angle Vi

£V, ¢ Reference angle (=0)
(Voltage, phase TN)

£V, Phase angle between Vin and Van
£V, ¢ Phase angle between Vin and Van
Z1, : Phase angle between I and Vin
WVin Z1, : Phase angle between I> and Vin
Z1, : Phase angle between Is and Vin

LAY

L3

Wan £V, \(Reference)

1 ( DISP/SET } Press [DISP/SET] for more than 1 second.

Test menu @If you continue other test menu
= Choose other test menu number and press [DISP/SET].

VAN (ISP, L
AN ,- I @®If you finish the test mode
' -' -“ "- = Choose “End” and press [DISP/SET] to return to operating mode.
- 6 e e

(L1
o
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BMOperation and transition of display. (Examples of a three-phase 4-wire)

Phase angle (Voltage, 1

-N phase)x1 Phase angle (Voltage, 2-N phase)*1

[ (AN =———=> = JUNQ
A Iy Lo
& & &
Phase angle (Voltage, 3-N phase)*1

| |
e

T =

Phase angle (Current, Phase 2)*1

Phase angle (Current, Phase 3)*1

T QIR T
M COMMN =——————=> = [CNN
LI Jdaun AL

& &
Electric power (Phase 3)

Electric power (Phase 2)

(Phase 1)

I Y TN
(e (AN F=—==>
(LI (LA (UL

& &
Voltage (3-N phase)

Voltage (2-N phase)

+/PHASE

I
CTI LN = CTin
UL JLL JUp
& &

Current

*1: When the voltage value or the current value is O, indicate “----

(Phase 1) Current (Phase 2)

oy

Current (Phase 3)

POINT

Refer to the judament example(“17 Appendix : Display example of discrimination support function

for improper connection”) and check the result.
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10.4 Test menu 2: Communication test

In test mode, the following operations can be possible.

Test menu

NN

UL I
U
I

&

Choose the test menu 2.

) (Cosserser)

(1) Communication test

LidL.
WA TN
(JIUCT
ll..' 110

Test the communication.
(You can monitor non-zero values without voltage or current input.)

EMonitored value in communication
Monitoring the fixed value determined by the set value (phase wire system, primary
voltage, primary current) is possible.

EDisplay
Indication is made according to the setting of indication pattern, etc. as with
operating mode.

HEButton operation

Operation Function
Press [DISP/SET] Change elements
Press [+/PHASE] Change phase or circuit
Press [-/RESET] Change degree(indication of harmonic only)
Press [DISP/SET] for Return to test menu
more than 1sec

1 ( DISP/SET ) Press [DISP/SET] for more than 1 second.

Test menu
l\/l NS,
1) \ll Il

ll..l

@If you continue other test menu.
= Choose other test menu number and press [DISP/SET].

@If you finish the test mode.
= Choose “End” and press [DISP/SET] to return to operating mode.

The fixed value to respond is indicated on the display (LCD).
POINT You can confirm normality of the communication by comparing a value displayed by the acquisition,
shown data and this apparatus by a higher system and can utilize it for the debugging of the program.
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10.5 Test menu 3: Pulse output test

In test mode, the following operations can be possible.

Test menu Choose the test menu 3. —
NN ( *For EMU4-BD1A-MB, this unit is not the external A
PN T output function, so “non” will be displayed and Tl

it will automatically return to the setting menu.

(3L
ERBEN

) Cosserser )

Test the pulse output. (Input is unnecessary.)

(1) Pulse output test Press [+/PHASE] to output 1 pulse.
TITO
I, 1 1, v
' 1T —» 2 —p - —P 49 —P 50 [pulse]

s Display indicates the present output pulse count.
Eii If count becomes 50, it is reset to1 at next output.

( DISP/SET ) Press [DISP/SET] for more than 1 second.

Test menu @If you continue other test menu.

YA “ﬁ = Choose other test menu number and press [DISP/SET].
Al \”- I @If you finish the test mode.

' -' -“ "- = Choose “End” and press [DISP/SET] to return to operating mode.
o 6 e e

(L1
o

110



Confirmation mode / Test mode

10.6 Test menu 4: Alarm output test

In test mode, the following operations can be possible.

Test menu Choose the test menu 4.
NN ( *For EMU4-BD1A-MB, this unit is not the external (]
PN T output function, so “non” will be displayed and |,

it will automatically return to the setting menu.
(130C
IL4 1 &

) Cosserser )

(1) Alarm output test Test the alarm output.
T I~ T wTHlY Switch output status off and on by pressing [+/PHASE].
AT ofF . o
(Contact is opened) (Contact is closed)

L

L
&

*Qutput should turn “oFF” when returning to test menu.

1 DISP/SET ) Press [DISP/SET] for more than 1 second.

Test menu @®If you continue other test menu.
NN = Choose other test menu number and press [DISP/SET].
AN ,- I @®If you finish the test mode.
- - - = Choose “End” and press [DISP/SET] to return to operating mode.
(1L

(L1
o
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10.7 Test menu 5: F/W version indication

In test mode, the following operations can be possible.

Test menu Choose the test menu 5.

NN

R

(7171
035

&

) Cosserser )

(1) F/W version indication | Display F/W version of this unit.
AN ]
AN AV AR
1 (T
(L

—
——
'
-
—
—
——

.~
-
—
.-

1 ( DISP/SET ) Press [DISP/SET] for more than 1second.

Test menu @®If you continue other test menu.

{,"J} = Choose other test menu number and press [DISP/SET].
’ ” i I @If you finish the test mode.

' -' -“ " = Choose “End” and press [DISP/SET] to return to operating mode.
(IC117
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11. Requirement for the compliance with EMC Directives

EMC Directives prescribe both “Emission (electromagnetic interference): Do not radiate strong electromagnetic
waves outside” and “Immunity (electromagnetic susceptibility): Do not be influenced by electromagnetic waves
from outside”.

This section compiles the precautions for the compliance of the system incorporating the energy measuring unit
(Target model: EMU4-BD1A-MB and EMU4-HD1A-MB) with the EMC Directives. The following description is based
on the requirement of the regulations and the standards we understand, but we do not guarantee to comply with
the directives above for the whole system built in accordance with this description.

The manufacturer of the system finally needs to evaluate the way of the compliance with EMC Directives and
whether the system complies with them or not.

(1) Harmonized standard for EMC Directives: EN 61326-1
(a)Compatibility condition for harmonized standard
The energy measuring unit is the open type device (i.e. the device incorporated in other device), and needs
to be installed in the conductive control panel.
The unit is tested with installed in the control panel for the radiated emission and the immunity out of the
test items for the standard.

(2) Condition for installation in the control panel
(a) Control panel

@Control panel needs to have conducting property.

®When bolting the top panel, bottom panel etc. of the control panel, mask the grounding part of the panel
so as not to be painted.

@®In inner panel, keep the conductivity in as large area as possible by masking the bolting part to the main
panel to keep the electric contact to main panel.

@Ground the main panel by the thick wire so as to keep low impedance even for high-frequency wave.

(b) Installation of power line and ground line
@®Set up the ground point to the control panel near the energy measuring unit, and ground the protective
conductor terminal of the unit to the ground terminal of the control panel (PE) by as thick and short wires
as possible.(Wire length is 300 mm or shorter.)

(c) Cable
@External input signal line, External output signal line Wiring of each connection wire should satisfy the

following conditions.
- For wiring inside buildings, the wiring length should not exceed 30 m.
- Do not route wiring from the inside of the building to the outside of the building.
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' 12. Specifications

12.1 Common specifications

Items

Specifications

Model

EMU4-BD1A-MB

EMU4-HD1A-MB

Phase-wire system
(Change of setting)

Single-phase 2-wire/
Single-phase 3-wire/
Three-phase 3-wire

Single-phase 2-wire/
Single-phase 3-wire/
Three-phase 3-wire/
Three-phase 4-wire

Rating Voltage

Single-phase 2-wire

circuit
*1

Three-phase 3-wire

110V, 220 V AC common

110V, 220V, 440 V AC common
(Delta connection:Max 220V,
Star connection:Max 440V)

Single-phase 3-wire

110 V AC (Between 1 and 2 line, 2 and 3 line),

220 V AC (Between 1 and 3 line)

220 V AC (Between 1 and 3 line),

440 V AC (Between 1 and 3 line)

Three-phase 4-wire

Min: 63.5V/ 110 V AC,
Max: 277 V/ 480 V AC

Current circuit %2

5A,50A, 100 A, 250 A, 400 A, 600 A AC
*Each value refers to the split type current at the primary side of the current

Sensor.

Frequency

50 Hz/ 60 Hz (Auto-detect)

Auxiliary power supply rating

100 V to 240 V AC (+10%, -15%) 50 Hz / 60 Hz 10 VA

Transient voltage 4000 V

Measurable circuit counts

Single-phase 3-wire/ Three-phase 3-wire/ Three-phase 4-wire: 1 circuit

Single-phase 2-wire: 2 circuit

Consumption

Voltage circuit

Each phase 0.1 VA (at 110 V AC), 0.2 VA (at 220 V AC), 0.4 VA (at 440 V AC)

VA

Current circuit

Each phase 0.1 VA (split type current sensor primary side)

Auxiliary power
supply circuit

At 110 VAC: 9 VA
At 220 V AC: 10 VA

Allowable tolerance *3, *4

Current, voltage, electric power, reactive power,

apparent power, frequency
Power factor

Electric energy

Reactive energy

Harmonic current, harmonic voltage

1+1.0% (100% of the rating)
:+£3.0% (against the electric angle 90°)
1+2.0% (5 to 100% range of the rating,

power factor=1)

1+2.5% (10 to 100% range of the rating,

power factor=0)

x2.5%

Data update interval

250 msec

Range of demand time setting

0,10s,205s,30s,405s,50s,1to 15 min (1 min intervals),

20 min, 25 min, 30 min

Alarm Upper / Monitoring Current demand upper limit alarm, Current demand upper limit alarm,
monitoring | lower limit | element Current demand lower limit alarm, Current demand lower limit alarm,
alarm Line voltage upper limit alarm, Line voltage upper limit alarm,
Line voltage lower limit alarm, Line voltage lower limit alarm,
Electric energy demand upper limit Electric energy demand upper limit
alarm, alarm,
Electric energy demand lower limit Electric energy demand lower limit
alarm, alarm,
Power factor upper limit alarm, Power factor upper limit alarm,
Power factor lower limit alarm, Power factor lower limit alarm,
Current unbalance rate upper limit Pulse conversion value upper limit
alarm, alarm,
Voltage unbalance rate upper limit Current unbalance rate upper limit
alarm, alarm,
Voltage unbalance rate upper limit
alarm,
Alarm reset Choose from auto-reset or self-retention
method
Waveform Monitoring - Band out rate
band element
monitoring | Alarm reset - Selectable from either auto-reset
method or self-retention
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Items ft#% Specifications
External Input signal - Non-voltage Form A contact, or open
input collector 1 input
Function - Pulse count: 0 to 999999 counts
Contact monitoring *5
Isolation — By photo coupler
Rated input voltage and | — 5V DC, 7 mA (Supplied by this unit)
current
Input condition - ON time :30 ms or longer
OFF time :30 ms or longer
Chattering time :3 ms or shorter
Imzor shortar Woms or lomgs:
0N Jﬁ?— p—
::,:: L"'l,
me or lomzar
External Output signal - Non-voltage Form A contact, 1 output
output (Choose the function from below)

Isolation

- By semiconductor relay

Rated switching voltage
and current

- 35V DC, 75 mA
24 V AC, 75 mA (Power factor = 1)

Alarm output

- Upper / lower limit alarm,
Waveform band monitoring

Output
element

Pulse
output

— Electric energy (Incoming)

Unit of pulse

- 0.001/0.01/0.1/1/10/ 100/
1000/ 10000 (kWh/ pulse)

— 0.1t00.15 s

Pulse width
Compensation Stored items
for power
failure

Stored in the nonvolatile memory
(Setting values, integrated values, operating time)

Standard *6

UL:UL61010-1
CE Marking / UKCA Marking (EMC: EN 61326-1, LVD: EN 61010-1)

Usage
environment

Operating temperature

-5C to +55°C (Daily average temperature is +35°C or lower)

Operating humidity

30% to 85%RH(No condensation)

Storage temperature

-10°C to +60°C

Operating altitude

2000 m or below

Commercial frequency withstand voltage

2000 V AC, 1 min

-Between all terminals (Except for protective conductor terminal) and casing.

-Between all terminals of current input, voltage input and all terminals of
auxiliary power.

-Between all terminals of current input,
voltage input, auxiliary power (Except
for protective conductor terminal) and
all terminals of communication.

-Between all terminals of current input,

voltage input, auxiliary power (Except
for protective conductor terminal) and
all terminals of external input,
external output, communication.

Insulation resistance

10 MQ or more(500 V DC)

Mass

0.25 kg

External dimensions

75(W) x 90(H) x 75(D) (Except for the protruding portions)
(Maximum dimension including the protruding portions: 79(W) x 90(H) x 75(D))

*7:

*2:

*3:

%4

*5:
*x6:

In case you measure the larger voltage than instrument rating, please use the transformer (VT) for the instrument.
(For single-phase 2-wire and three-phase 3-wire: The measurable range is the primary voltage of VT up to 110000 V and the

secondary voltage of VT up to 220 V)
(For single-phase 3-wire: Cannot measure the voltage)

(For three-phase 4-wire: The measurable range is the primary voltage of VT up to 1710000 V and the secondary voltage of VT

up to 220 V)

The transformer of star - delta connection and delta - star connection can’t measure correctly because of the phase shifting.

Please use transformer of same wire connection.

In case you measure the larger current than instrument rating, please use the transformer (CT) for the instrument.
(The measurable range is the primary current of CT up to 30000 A, the secondary current of CT is fixed to 5 A.)

Do not include the relative error of the division form current sensor.

For relative error of current sensor, refer to “12.4 Specifications of option devices (Split type current sensor)”.

The following measurement items (virtual measurement values) shall have an accuracy of 2%.

Current: 2-phase current (1P3W, 3P3W), N-phase current (3P4W)

Voltage: 1 and 3 line voltage (1P3W, 3P3W), 1 and 2 line voltage, 2 and 3 line voltage, 1 and 3 line voltage (3P4W)
As a function linked to contact monitoring, the periodic electric energy and the operating time can be measured.

When combined with the following products, it will be out of the conformity standard.
Option unit: B/NET Communication Unit (Model: EMU4-CM-B)

Split type current sensor: (Model: EMU-CT5-A, EMU-CT50-A, EMU-CT100-A, EMU-CT250-A)
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12.2 Specifications of MODBUS RTU communications

Items

Specifications

Communication method

RS-485 2-wire half duplex

Communication protocol

MODBUS RTU mode (binary data transfer)

Synchronization method

Asynchronous

Transmission wiring type

Multi-point bus (either directly on the trunk cable, forming a daisy-chain)

Baud rate

2400, 4800, 9600, 19200, 38400 bps (default: 19200 bps)

Data bit 8 bits
Stop bit 1, 2 bit (default: 1 bit)
Parity bit EVEN, ODD, NONE (default: EVEN)

Slave address

1to 255 (default: 1)
(But 0 is impossible of authorization for a broadcast address. 248 to 255 is reserve.)

Response time

1 second or shorter from completion of receiving guery data to response transmission

Communications distance

Maximum 1200 m

Connectable devices

Maximum 31 devices

Termination resistor

120Q 172 W

Applicable wire

SPEV(SB)-MPC- 0.2 x 2 P (produced by Fujikura Dia Cable) or its equivalent
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12.3 External dimensions

(1) Energy Measuring Unit only
HEEMU4-BD1A-MB

L0 0
g&? X =
o
)
4 2 IRk
N N "\ "
4 15 60
BEMU4-HD1A-MB
L
3 EE e ] Pos P P -!:(i-')'! I '@ [II
A |
0 C_ ) w0
S ] ¢ 5
C_ ) "
~ N N I o~
N/
4 15 60
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(2) Combination with option unit
BMEMU4-BD1A-MB (connect EMU4-CM-B or EMU4-CM-C)

100

25

4.5

A

i

JUU

e

90

[ A

i

)7

4.5

*The figure above shows a combination with EMU4-CM-C.
The external dimensions are the same when combined with EMU4-CM-B.

BEMU4-HD1A-MB (connect EMU4-CM-B or EMU4-CM-C)

17

%

100
25
L
< eﬁ
=
| S— I]
= Ao
= (]
CJ ] &
2
(=]
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*The figure above shows a combination with EMU4-CM-C.
The external dimensions are the same when combined with EMU4-CM-B.
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BMEMU4-BD1A-MB (connect EMU4-LM or EMU4-CM-CIFB)

100

25

i

npoon

90

L
<

*The figure above shows a combination with EMU4-LM.

15

43.5

275

35.4

27

15

=\

60

The external dimensions are the same when combined with EMU4-CM-CIFB.

BMEMU4-HD1A-MB (connect EMU4-LM or EMU4-CM-CIFB)

100

25

i

npooan

90

L2
~

*The figure above shows a combination with EMU4-LM.

15

435

27.5

354

27

15

60

The external dimensions are the same when combined with EMU4-CM-CIFB.
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(3) Mounting on panel
BEMU4-BD1A-MB (use EMU4-PAT)

I
é—|—75 = M
ﬂ""‘_'_"‘_T;';';'J::'—'—'—:’.:F:Jﬁ
E-ﬂilm ':u,‘ :\ N u

U
—
-

\[I

U Unit: mm
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*The external dimensions for EMU4-HD1A-MB are the same.
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12.4 Specifications of option devices(Split type current sensor)

Item Specifications
Model EMU-CT50 EMU-CT100 EMU-CT250
Rated primary current 50 AAC 100 A AC 250 AAC
Rated secondary
current 16.66 mA 33.33 mA 66.66 mA
Rated load 0.1 VA

Relative error

+1% (5 to 100% range of rating, RL < 10 Q)

Variability of phase
difference

+30" (5to 100% range of rating, RL < 10 Q)

Pollution degree

2

Operating temperature
range

-5 to +55°C (Daily average temperature is +35°C or lower)

Operating humidity
range

5 to 95%RH (No condensation)

Standard for CE
Marking/UKCA Marking

EN 61010-2-032

Mass (per device)

0.1 kg

A CAUTION Use an electric wire of the size of penetrating this current sensor for a primary side cable, do
not use a non-insulation electric wire or a metal for a primary cable.
Please check the maximum voltage for the combination measurement unit.
Item Specifications
Model EMU-CT50-A EMU-CT100-A EMU-CT250-A EMU-CT400-A EMU-CT600-A
Rated primary current 50 AAC 100 A AC 250 A AC 400 A AC 600 A AC
Rated secondary 16.66 mA 33.33 mA 66.66 MA 66.66 mA 66.66 mA
current
Rated load 0.1 VA

Relative error

+1% (5 to 100% range of rating, RL < 10 Q)

Variability of phase
difference

+45" (10% to 100% of rating,
RL=10 Q)
+60" (5% of rating, RL=10 Q)

+40' (5% to 100% of rating, RL=10Q)

Pollution degree

2

Operating temperature
Range (x1)

-5 to +55°C (Daily average temperature is +35°C or lower)

Operating humidity
range

30 to 85%RH (No condensation)

Standard for CE
Marking/UKCA Marking

EN 61010-2-032

Mass (per device)

0.1 kg |

0.2 kg

0.3

kg 0.4 kg

*1 When using EMU-CT600-A to comply with UL/c-UL standards, please use it within the range of -5°C to +50°C.

/\ CAUTION

Use an electric wire of the size of penetrating this current sensor for a primary side cable, do
not use a non-insulation electric wire or a metal for a primary cable.
Please check the maximum voltage for the combination measurement unit.
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Item Specifications

Model EMU2-CT5 EMU2-CT5-4W EMU-CT5-A
Rated primary current 5AAC
Rated secondary
current 1.66 mA
Rated load 0.1 VA
Relative error +1% (5 to 100% range of rating, RL < 10 Q)

e +45" (10% to 100% of rating,
gﬁc?g'?e'ﬂ?ed phase +30" (5 to 100% range of rating, RL < 10 Q) RL=10 Q)

+60" (5% of rating, RL=10 Q)

Pollution degree 2 -
%at;r:\tmg EEMDEEILE -5 to +55°C (Daily average temperature is +35°C or lower)
%at;r:\tmg humidity 5 to 95%RH (No condensation) 30 to 85%RH (No condensation)
Standard for CE
marking/UKCA Marking EN 61010-2-032

Mass (per device) 0.1 kg

Use an electric wire of the size of penetrating this current sensor for a primary side cable, do
& CAUTION | not use a non-insulation electric wire or a metal for a primary cable.
Please check the maximum voltage for the combination measurement unit.
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12.5 External dimensions of option devices

Describes the external dimensions of option devices.

For Option units and options (option for Logging Unit), refer to the instruction manual for each instrument.

12.5.1 Option for Energy Measuring Unit

BThe attachment for panel mounting (EMU4-PAT)
115

63

Unit: mm

12.5.2 Split type current sensor

MSplit type current sensor (Connection with general wire type) (EMU-CT50, EMU-CT100, EMU-CT250)

F
Unit: mm
Model A B C D E F
EMU-CT50. EMU-CT100 31.5 39.6 55.2 25.7 15.2 18.8
EMU-CT250 36.5 44.8 66 32.5 22 24

MSoplit type current sensor (Connection with general wire type) (EMU-CT5-A, EMU-CT50-A, EMU-CT100-A)

A . B
F E
[a)
o 1 | 1
0
-p
—
==
Unit: mm
Model A B C D E F G
EMU-CT5-A. EMU-CT50-A 37.4 31.6 57.5 12.2 12.8 14 5
EMU-CT100-A 43.6 33.6 65 16.2 16.2 19 5
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WSplit type current sensor (Connection with general wire type) (EMU-CT250-A, EMU-CT400-A, EMU-CT600-A)

A . B
F E
Y
- - o
of [[OLT
= = -
|
-
=]
Unit: mm
Model A B C D E F G
EMU-CT250-A 42.6 49.4 74.5 24 24 25.2 4.5
EMU-CT400-A. EMU-CT600-A 44,9 67.2 94 36 36 27 4.5
ESplit type current sensor(Connection with dedicated cable type)
(EMU2-CT5)
50 L e e e e e e e e e e — = m
(200)
Details for sensor part
Unit: mm

Unit: mm

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
ESplit type current sensor(Connection with dedicated cable type) 1
(EMU2-CT5-4W) '
1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

500 i l J
(200 | (300) |
Sy Y |
[ ]
% A | .
b
%: 12
284 4.2
Wi
O | e —— — = e
T
Unit: mm
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12.5.3 Dedicated cable

ESplit type 5A current sensor cable (EMU2-CB-Q5A)

500

iy
E]
A

500

ESplit type 5A current sensor extension cable (standard type)

L

Unit: mm

Unit: mm

(EMU2-CB-T**M)

—HE

Model

EMUZ2-CB-T1M

EMU2-CB-T5M

EMU2-CB-T10M

L size

1000

5000

10000

Unit: mm

ESplit type 5A current sensor extension cable (separate type) (EMU2-CB-T**MS)

L

Efler—
Model EMU2-CB-TT1MS EMU2-CB-T5MS EMU2-CB-T10MS
L size 1000 5000 10000
Unit: mm
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' 13. Care

@®Do not touch the live part such as the connection terminal while it is energized. Failure to
do so may cause electric shock, a fire, a failure etc.
A DANGER | @If the voltage applied to the instrument drops below approximately 40 V, the display will
disappear, but please do not touch the terminals or circuits as voltage may be applied.
It may cause electric shock, a fire, a failure, a malfunction etc.
Work under the electric outage condition. Do not do hot-line work. Failure to do so may cause
A WARNING electric shock, a fire, a failure etc.
c CAUTION Any person who is involved in the installation and the wiring of this unit should be fully
competent to do this work.

Care as follows:

(1) If the surface of this equipment is dirty with dust, wipe it with a dry cloth each time.
(2) Do not let a chemical cloth remain on the surface for an extended period of time nor wipe the surface with
thinner or benzene. Cause deformation.

' 14. Storage

@®Do not touch the live part such as the connection terminal while it is energized. Failure to
do so may cause electric shock, a fire, a failure etc.
A DANGER | @If the voltage applied to the instrument drops below approximately 40 V, the display will
disappear, but please do not touch the terminals or circuits as voltage may be applied.
It may cause electric shock, a fire, a failure, a malfunction etc.
A Work under the electric outage condition. Do not do hot-line work. Failure to do so may cause
WARNING electric shock, a fire, a failure etc.
A CAUTION Any person who is involved in the installation and the wiring of this unit should be fully
competent to do this work.

Storage as follows:

(1) Removing the unit
@DTurn off the power to the circuit to which is connected.
@Disconnect any cables that are connected.
®@Remove the unit in the reverse order of the mounting. (Please refer to “5. Attaching and removing”.)

(2) Storage

Turn off the power, disconnect the wires, remove the unit from the panel, and store it in a polyethylene bag.
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' 15. Maintenance

@®Do not touch the live part such as the connection terminal while it is energized. Failure to
do so may cause electric shock, a fire, a failure etc.
A DANGER | ®If the voltage applied to the instrument drops below approximately 40 V, the display will
disappear, but please do not touch the terminals or circuits as voltage may be applied.
It may cause electric shock, a fire, a failure, a malfunction etc.
WARNING Work under the electric outage condition. Do not do hot-line work. Failure to do so may cause
A electric shock, a fire, a failure etc.
2 CAUTION Any person who is involved in the installation and the wiring of this unit should be fully
competent to do this work.

Maintenance as follows:

(1) Daily maintenance
®No damage on this unit.
@No abnormal heat.
®No abnormal noise or smell.
@No interfere with the reading of the displayed values by dust and dirt or LCD failure.
®No dust or dirt adhering to the current-carrying part.

(2) Periodical maintenance
Please maintenance every year the listed below:
®No damage on this unit.
@No cable disconnection.
®No looseness wire connection to terminal blocks. If there is any looseness, retighten with the appropriate

torque.
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' 16. Troubleshooting

This chapter explains the details of problems and how to deal with them.
If the contents described here do not solve the problem, contact our sales representative near you.
(For details, (For details, refer to the end of this manual.).

16.1 In case you think the unit is in failure

If you think the unit is in failure, check the following before sending for repair.

Phenomenon

There is a difference in the measured value.

Example 1: Electric energy (Integrated value) is not measured even if the current value is
indicated.

Example 2: The measured value is different compared to other measuring instruments.

Check point

@Are the power supply side and the load side of the power line connection reversed?
@Are the set values (Phase wire system, primary voltage, primary current) correct?
@Are the wiring short-circuited or disconnected?

Phenomenon

The current value measured by another measuring instrument and this instrument is different
(More than the allowable error).

Check point

Check that the measuring instrument used for comparison indicates the rms value correctly.
The instrument indicates rms values.

If the measuring instrument used for comparison measures an average value instead of rms value,
distortion caused by harmonic etc. in the current of the circuit to be measured causes a
significant difference of values.
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16.2 About error number

In case the display part indicates the error number as below, adopt measures indicated in the table below.
If the unit does not resume after measures, it may be in failure.

Contact our sales representative near you.

Error No. Details of the error Measures
002 FRAM error Press the reset button until the display (LCD) turns off or restore
003 N auxiliary power supply.
emory error
004 Timeout error
Setting value out of Press [DISP/SET] button.
005 range error
Communication module Make sure that the communication module is connected properly, then
009 error turn on the power again auxiliary.
The communication line is broken or not properly connected.
261 Check that the signal symbols are correct, and that the communication
Communication error connector and terminal screws are not loose.
Communication lines are busy. It will automatically return after a while.
262 If it occurs repeatedly, please contact sales outlet.
The energy measuring unit has failed.
263 Measuring unit failure Please contact Mitsubishi Electric system service or sales outlet
(Please mention the error number when you contact us).
@®In the case of B/NET transmission
The following three points can be considered. Please confirm it.
- Is the B/NET transmission dedicated power supply turned off?
264 - Is the B/NET transmission line disconnected?
- Are the transmission lines connected correctly?
(Check that the signal symbols D, N, and S are correct, and that the
screws for the B/NET transmission connector and each terminal are
L not loose.)
Communication error
@®In the case of CC-Link communication
The following two points can be considered. Please confirm it.
- Is the CC-Link communication line disconnected?
265 - Are the communication lines connected correctly?
(Check that the signal symbols DA, DB, DG, and SLD are correct, and
that the screws of the CC-Link communication connector and each
terminal are not loose.)
Communication error Communication between the energy measuring unit and option unit has
266 between option units failed. Please reset the energy measuring unit.
B/NET communication B/NET address is duplicated. Please check all addresses or station
281 error numbers of the energy measuring unit and terminals connected to it.
The write protect switch of the SD memory card of the logging unit is
901 ON. Turn off the write protect switch.
Logging unit error A measuring element that cannot be measured by the energy measuring
902 unit is set as a logging element. Please reset the logging conditions.
903 Memory error in option Reading the intgrnal memory ha_s failed.
904 unit Turn on the auxiliary power again.
905 Time error Please reset the current time.
) ) The logging setting data file specifications may be incorrect or out of
907 Logging setting error the data range. Check the contents of the setting data file again.
Communication error (Refer to ” Error No.266” in this chapter.)
212 between option units
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16.3 Q&A
HMGeneral
Q To what degree is the unit durable against overvoltage and over current?
Durability is as follows:
Momentary*: Up to 10 times as high as rated current and 2 times as high as rated voltage.
A *Momentary means: Energizing 9 times for 0.5 seconds at 1-minute intervals, and then 1 time for 5
seconds.
Continuous : Up to 1.1 times as high as rated voltage and rated current.
Can the unit be used as an electric energy meter?
This unit cannot be used for deal and proof of electric energy measurement stipulated in the
A measurement law.
Are errors in wiring verifiable easily?
They are verifiable by the indication for discrimination support function for improper connection.
A (Please refer to”17. Appendix: Discrimination support function for improper connection x.”)
Q Is it OK to open the secondary terminals of the current sensor?
Do not open the secondary terminal of the current sensor.
A The split type current sensor has a built-in secondary terminal open protection circuit, so it will
not cause an immediate fire, burnout, or other accident, but for safety, do not open it.

BQ&A about specifications

Q What does “Allowable tolerance” mean?
For electric energy, it indicates the tolerance range for the measurement reading.
For example, if the reading is T0KWh, the error is £0.2KWh.

A For measurement elements other than electric energy, the allowable error range for rated input is
shown.
For current, when the rated current is set to 5A, the allowable range is £1% of 5A.

Q Is accuracy of the split type current sensor included?
Accuracy of the split type current sensor is not included in accuracy of the unit.

A A maximum value of tolerance is obtained by summing tolerance of the unit and that of a current
sensor.

Q To what degree an area of micro current is measured?
A current value is measured from the area exceeding 0.1% of the rated current.
In an area below 0.1%, measurement result is indicated as “0” (zero).
However, in that case, still, the amount of electricity is being measured.

A Even if the indicated value is “0,” measurement value will increase in continuing measurement for
a long time.
The amount of electricity is measured with a load that is about 0.1% or more of full load power.

Q Is measurement of inverter circuit possible?
Measuring the secondary side of the inverter is impossible due to the large fluctuation of
frequency.

A Make measurement on the primary side of the inverter. However, since a current waveform on the
primary side of the inverter has a distortion containing the harmonic components, a slight error
occurs.
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BQ&A about installation

Q What is wire diameter that allows installing the split type current sensor?
The following lists the nominal cross-sectional areas of the conductor of 600-V vinyl coated wires
that can penetrate. (Values for reference)
5 1V wire CV wire
f¢& Model (600-V vinyl insulated wire) (600-V vinyl insulated wire)
EMU-CT50-A 38mm? 22mm?2
EMU-CT100-A 60mm? 60mm?
EMU-CT250-A 200mm?2 150mm?
A EMU-CT400-A 500mm? 400mm?
EMU-CT600-A 500mm?2 400mm?
EMU-CT50 60mm? 38mm?
EMU-CT100 60mm? 38mm?
EMU-CT250 150mm? 150mm2(100mm?2 is recommended)
The above shows the standard nominal cross-sectional areas.
Due to the outer difference of finished vinyl insulation and deformation (bending) depending on
manufacturers, a wire may not penetrate.
Make verification on site.
Q What are the points when installing the split type current sensor?
The split type current sensor are split-type.
y If split surfaces are not engaged sufficiently or a foreign object exists between the split surfaces,

adequate performances are not obtained.
Pay attention in installation.

BQ&A about connection

Q Does polarity exist in connection between the split type current sensor and the unit?
Yes.
Make connections so that secondary terminals of the split type current sensor (k, ) and terminal
A symbols of unit agree with each other.
If polarity is incorrect, the current value is measurable, but the electric power and the electrical
energy cannot be measured correctly.
Q Are there any key points in avoiding errors in wiring?
Check polarity of the split type current sensor on the primary current side.
Power supply side of the circuit is indicated as “K,” and the load is indicated as “L.”
An arrow indicates the direction from K to L.
A Check the split type current sensor and the module are connected correctly for the 1-side circuit,
2-side circuit and 3-side circuit.
Besides, check that voltage inputs for voltage transform unit are connected correctly among P1,
P2, P3, and PO.
Q How do wires extend between the split type current sensor and the module?
The split type current sensor (Connection with general wire type) is extendable up to 50m.
The split type current sensor (Connection with dedicated cable type) is extendable up to 11 m,
A using together with an extension cable.

To extend the wire further, use the current transformer CW-5S/ CW-5SL for split-type instrument
in combination, extending the secondary wiring on CW-5S/ CW-5SL side.

BQ&A about setting

Q Is the setting required?
At least, settings of phase wires, primary current and primary voltage are required.

A Specify settings in accordance with a circuit to be connected.

Q If a primary current setting value is different from that of rated current on a connected the split
type current sensor, does it cause a breakdown?

P It does not cause breakdown or burning.

However, measurement values will be totally incorrect.
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Appendix: Discrimination support function for improper

17. Appendix: Discrimination support function for improper
connection

HDisplay example of discrimination support function for improper connection

Display example (Connection example for three-phase 3-wire(2CT)) ----Indicates improper connection
* The shaded areas in the table are affected by improper connection. Also, the broken lines in the connection diagram are the improper connections.

At equilibrium load(V12=Va3, I1=I3) Connection
Power =
No. factor Phase angle display Elec(;cirslc lr;ower Voltage display | Current display Voltage Current
(Input) Y T T Wiring
LN, | LV23 | LI | LI3 W, W3 Vi2 I Va3 | V34 I | I | I3 1 2 3 (side”1” | (side”3”
Forward
70.7% 345 | 225 12 3
Forward v EAK 1K
86.6% 0 | 240 L . L n
Normal EJT3K
status| 100-00% 0 300 | 30 | 270 Wi=W3 Vi2=V23=V3 Li=I,=I3 P1 | P2 | P3 | Forward | Forward L 3L
U u
P1
Delayed v
86.6% 60 | 300 Ur§ ;ﬁ P2
W1<W3 3\/ P3
Delayed v oL
70.7% 75 315
Connection between P1 and P2
F'c;(r)v.v .7&1,21 165 45 are 1rev(;rse3d.
0 K
Forward B
26.6% 180 | 60 - :
W1=Negative K
1 | 10000% | o | 60 | 210 | 90 | yalAMe | Vi=vasva h=lo=Is P2 | P1 | P3 | Forward | Forward = ]
value U |
Delayed
Voo 240 | 120 v
U }
b ayee 255 | 135 v
70.7%
Forward Connection of VT on side "1”
70.7% 165 45 is re_lverzed:_i
K
Forward Ot 1K
e 180 | 60 - m
W1=Negative K
2 1 9 value _ o O 3K
00.00% o 120 | 210 | 90 W3=Positive V12=V23<V3; Li=I>=I3 P2 | P1 | P3 | Forward | Forward L 3L
value
Delayed u g.'\-/‘.l ---1p1
'
86.6% 240 | 120 DEE R =
U'_‘); g"u
Delayed 255 | 135 v v L P3
70.7% =
Forvard Connection of CT on side "1”
70.7% 165 | 225 is reversed.
Forward
86.6% 180 | 240
W1=Negative 1K
3 | 10000% | o | 300|210 | 270 [ pYANE. Vi2=V23=Vs; L=I:<I P1|P2|P3| 1L | Forward
Reverse
value
Delayed
86.6% 240 | 300
Delayed
70.7% 255 | 315
Forward CT on side "1” and "3” are swapped.
70.7% 225 | 345 | w1 =VI:T3:tive
F d W3 =Positive
orwar Al
86.6% 20| © e
3K 1K
4 100.00% 0 300 | 270 30 W;i=W3=0 Vi2=V23=V3 Li=I>=I3 P1 | P2 | P3 3L L
Forward | Forward
Delayed o
;;goe/o 300 60 W, =\/Zl°uselztwe
Delayed Ws=Negative
70.7% g || 78 palus
Eorvard The VT terminals are connected to
225 | 105 W, =Negative the measuring instrument’s P1, P2,
70.7% ! value v and P3 terminals in the order of P2,
FE— Ws=Negative P3,and P1.
1 2
86.6% 240 | 120 value «
O
W1=0 i
5 100.00% o] 300 | 270 | 150 Ws=Negative V12=V23=V3 Li=I>=I3 P3 | P1 | P2 | Forward | Forward
value O
Del
DL 300 | 180 | wi=positive
Delayed W3=Negative
elaye: alue
70.7% 315 | 195 valu

*This table is an example for a three-phase three-wire system (2CT).
In the case of three-phase three-wire system (3CT), the misconnection support display is the same.
However, it cannot detect misconnection of CT on the 2nd side.
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Display example (Connection example for single-phase 3-wire)
* The shaded areas in the table are affected by improper connection. Also, the broken lines in the connection diagram are the improper connections.

----Indicates improper connection

At equilibrium load(V12=V23, I11=13) Connection
Power 5
No. factor Phase angle display Elec(;‘."s'c l‘;°We" Voltage display | Current display Voltage Current
(input) spay = = Wiring
LN | LVa3 | 414 | LIg W, Ws Viz | Va3 | V3 I, | I, | I3 11213 (side”1” | (side”3”
Forward
70.7% 315 | 135 1 KZ 3
(N ; 1K
Forward L
86.6% 330 | 150 K 1L
Normal - [Tsx
orma _ _ =I3
status | 100:00% Y 180 0 180 Wi=W3 V12=V23<Vz3; 112=0 P1 | P2 | P3 | Forward | Forward L 3L
P1
Delayed
86.6% 30 210 P2
P3
Delayed
70.7% 45 225
Forward Connection between P1and P2
70.7% 135 | 315 are1rev;rse3d.
K
Forward (N 1K
86.6% 150 | 330 L L
W1=Negative K 3K
1 | 10000% [ 0 | 0 [180 | 0 | ,g¥Aue. . Vi2=V23<Va: i P2 [ P1 | P3 | Forward | Forward Ej=||_
value 3L
Delayed 210 30 11" """ \""" P1
86.6% O P2
Delayed P3
70.7% 225 45
The VT terminals are connected to
Forwaard 135 | 315 the measuring instrument’s P1, P2,
70.7% and P3 terminals in the order of P2,
P3, and P1.
Forward 1 2 3
86.6% 150 | 330 . K
W1=Negative L
2 | 10000% | 0 | o [180| o | YA | Viz>Ves=va Bl P2 [ P3 | P1 | Forward | Forward
value
Delayed
86.6% 2 || &0 |
Delayed
70.7% 225 45
Forward Connection of CT on side "3”
70.7% 315 | 315 is riverzsed.
0 K
Forward i
86.6% 330 | 330 L
W1=Positive 3K
3 100.00% | O | 180 | o 0 w3=",32;eaﬁve Vi2=V23<Vg L=I:<I P1 | P2 | P3 | Forward 3L
el Reverse
Delayed
86.6% 30 (pEC
Delayed
70.7% 45 (e
CT on side
Forward
S 135 | 315 123
Forward K
26.6% 150 | 330 4
W1=Negative 3K 1K :
value _ Ii=I3
4 100.00% 0 180 | 180 0 W3 =Negative V12=V23<V3, =0 P1| P2 |P3 3L L
it 2= Forward | Forward
Delayed
86.6% 210 30
Delayed
70.7% 225 45
The VT terminals are connected to
Forwzzrd 135 | 315 the measuring instrument’s P1, P2,
70.7% and P3 terminals in the order of P3,
P2,and P1.
Forward 1 2 3
86.6% 150 | 330 K
W1=Negative L
value _ Ii=Is
5 100.00% 0 180 [ 180 | ©O W3=Negative V12=V23<V31 =0 P3 | P2 | P1 | Forward | Forward
value
Delayed -
86.6% 210 30
Delayed
70.7% 225 45
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Display example (Connection example for three-phase 4-wire) ----Indicates improper connection
* The shaded areas in the table are affected by improper connection. Also, the broken lines in the connection diagram are the improper connections.
At equilibrium load(Viy=Von=Van, [1=1,=13) Connection
Power =
No. factor Phase angle display Elec;inclpower Voltage display | Current display Voltage Current
(input) SR8y T T T Wiring
ZVin| 2Von| 2Van| 21 | 21, | 215 | Wi | Ws | W | Viy | (N ‘ Van | T | I | I | 1] 230 den|(side’2” | (side’3”
Forward
70.7% 315 75 195
Forward K
86.6% 330 [ 90 210 0 ;
K
Normall 100.00% | o | 120 | 240 | 0 | 120 | 240 | Wi=WomWs | Vin=Vau=Van h=lo=I; P1| P2 | P3| PO | Forward | Forward | Forward 1
Delayed
86.69% 30 | 150 | 270 ] |
Delayed
707% 45 | 165 | 285
Forward Negative ph:
70.7% 315 | 75 | 195 n
Oz
Forward t
86.6% 330 | 90 | 210 &k
L
3K 1K 2K
1 100.00% 0 120 | 240 | 0 | 120 | 240 h=W2=W3 Vin=Van=Van Li==I3 P3| P1|P2|PO 3L L 2L fia3
Forward | Forward | Forward L
Delayed
86.6% 30 150 | 270 | 1]
Delayed
70.7% 45 165 | 285 ad
Negative phase sequence.
Forward
70.7% T o
a5 = [
Forward L . (L]
86.6% 2 5 A 2K
i v =
2K 3K 1K H 8
100.00% Same as above P3 | P1 | P2 | PO 2L 3L L N K : 3K]
Forward | Forward | Forward [ 13L]
e P1
Delayed VvFE ; Po|
86.6% - wii] 53
£ .
U _ut i-1p2)|
Delayed v3gv =
70.7% 1
W;=Negative value .Connection between P1 and P2
Forward 190 | 315 | 75 | w.=Positive value are reversed.
i W;=Positive value
- d W,=Negative value s N
Ny 210 | 330 | 90 W,=0 t L
-7 W;=Positive value fins 2K
i L [ 7y
2 100.00% 0 240 | 120 | 240 0o i Vin=Van=Van hi=Ix=I3 P2 | P1 | P3 | PO | Forward | Forward | Forward e 3K
W;=Positive value 0 5y
W;=0 y u_ - E
Dseéag’;nd 270 | 30 | 150 |w.=Negative value L i i—s—1+1PO)
. W=Positive value HT vy P3|
W,=Positive value VRGNS B =r
D7e(l)a')7/;’d 285 | 45 165 | W.=Negative value . y -
i W;=Positive value =
W;=Positive value Connection between P2 and P3
R 315 | 75 | 195 |W.=Negative value are reversed.
. W;=Positive value B o
A = W, =Positive value g {1K|
oA 330 | 90 | 210 |W,=Negative value e m
: Ws=0 0 {2«|
W;=Positive value e {2L]
3 100.00% 0 | 240 | 120 | 0 | 120 | 240 |W=Negative value [  ViN=Van=V3n Li=I=I3 P1 | P3 | P2 | PO | Forward | Forward | Forward q 3K|
Ws=Negative value t 13L]
W, =Positive value P
D ed 30 | 150 | 270 W.=0 B
-7 W;=Negative value 1 P3|
Delayed 2]
70.7% 45 165 | 285
e Ws=Negative value 1
4 W, =Positive value Connection between P1and P3
posuar 75 | 195 | 315 | w.=Positive value are reversed.
T Ws=Negative value T o
W,=0 g 1K
Fggv?;d 90 | 210 | 330 | W.=Positive value e BTy
s egative value 0 i2K|
W;=Negative value i \;A
4 100.00% o 240 | 120 | 120 | 240 0 W,=Positive value Vin=Van=Van I1=I=I3 P3 | P2 | P1 | PO | Forward | Forward | Forward = 13K]|
egative value O L33
- v . 3L
W,;=Negative value R
o 150 | 270 | 30 | W.=Positive value ‘T%?gl i—++po)
i Ws=0 VIEy P3|
W,;=Negative value U _u P2|
B 165 | 285 | 45 | w.=Positive value [ Sva—
i W;=Positive value
Forward Connection between P1 and PO
70.7% 135 | 255 15 are reversed.
d K
Forward C
150 | 270 30
86.6% W1=Negative e
value L
5 100.00% o |33 | 30 |[180 | 300 | 60 sz,gﬁfe'""e Vin<Van=Van h=l=Is PO | P2 | P3 | P1 | Forward | Forward | Forward a4
W3=Positive -
Delayed value
86.6% 210 | 330 90
Delayed
70.7% 225 | 345 | 105
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Display example (Connection example for three-phase 4-wire) ----Indicates improper connection
* The shaded areas in the table are affected by improper connection. Also, the broken lines in the connection diagram are the improper connections.
o At equilibrium load(Viy=Von=Van, [1=1,=13) Connection
'ower -
No. factor Phase angle display Elec;irslc lggwer Voltage display | Current display Voltage Current
(input) Vo | Vo | 2V | 21 | 21, | 215 | W ’_\A‘ﬁ Ws |V, | v ‘ Vay | 1 | L | L [1]2]3]0] Skl Shon| ST Wirins
N 2N 3N 1 2 3 1 2 3 N 2N 3N 1 2 3 (Slde 1 (Slde 2' (Slde 3
Eoraard Connection between P2 and PO
70.7% 345 | 105 | 225 are reversed.
K Ml
O 1K]
porvars o | 120 | 240 » v o
070 W1=Positive d K 2K
value L oL
6 | 10000% | 0 | 330|300 | 30 | 150 | 270 | WAINESAVE | yiy=vav>van h=L=Is P1 [ PO | P3 | P2 | Forward | Forward | Forward 0 3K
X
W3 =Positive - v . 3%—
value Ll
D 60 | 180 | 300 v 3% .
V3, P3|
pe aved 75 | 195 | 315 bpev P2
70.7% 1
Forward Connection between P3 and PO
70.7% 285 | 45 | 165 are reversed.
K
g
Forward L
300 | 60 | 180
86.6% W1=Positive L
value_ . L
7 100.00% | O | 60 | 30 |330 | 90 [ 210 | WA Fositive ViN=Van>Vay L=l=Is P1 | P2 | PO | P3 | Forward | Forward | Forward s
L
w3 i
Delayed value
86 6% o | 120 | 240
Delayed [
oo 15 | 135 | 255 1
Forward Connection of CT on side "1”
70.7% 135 75 195 is reversed.
« —
Oz i} ‘|i
A 150 | 90 | 210 ) C ] ]
-070 W1=Negative R 2K
value 1K L L 5y
8 | 100.00% | 0 | 120 | 240 [ 180 | 120 | 240 | W2TPOsitive |y ovou=vay L=L=I; P1|P2|P3|PO| 1L | Forward | Forward oS f3K]
3K
W3=Positive Reverse L , - En
value Ll
Deloyed 210 | 150 | 270 v 3% PR
H + IVE $37 P3|
Delayed 225 | 165 | 285 oo ™
70.7% 1
Forward Connection of CT on side "2”
70.7% 315 [ 255 | 195 is reversed.
K
bonyard 330 | 270 | 210 B
86.6% W1=Positive o
value . 2K L
9 100.00% | 0 | 120 | 240 | o | 300 | 240 | W2Nesative Vin=Van=Van L=L=Is P1|P2|P3|PO|Forward | 2L | Forward o
W3 =Positive FaEEE
Delayed value
86,69 30 | 330 | 270
Delayed [
T07% 45 | 345 | 285 4
Eoreard Connection of CT on side "3”
70.7% 315 | 75 15 is reversed.
Forward
330 | 90 | 30
86.6% W1=Positive
value | 3K
10 | 100.00% | 0 | 120 | 240 | o | 120 | 60 | W2 Positive ViN=Van=Vay L=L=I P1| P2 | P3| PO | Forward | Forward | 3L
w3 N Reverse
Delayed value
BE.0% 30 | 150 | 90
Delayed "
ot 45 | 165 | 105 T
d W, =Positive value CT on side "1” and "2” are swapped.
F,%"‘f;‘; 75 | 315 | 195 |W.=Nesative value
e W =Positive value =
W;=0 i l
=
Fggv?;d 90 | 330 | 210 |W.=Negative value L
s W;=Positive value _'E
W,=Negative value 2K 1K ==
1 100.00% 0 | 120 | 240 | 120 | O | 240 |W.=Nesativevalue |  Vin=Van=Van L=DL=I3 P1| P2 | P3| PO 2L i Forward 3K
W;=Positive value Forward | Forward 13L|
Delayed W,=Negative value 1P1]
e 150 | 30 | 270 W.=0 Po]
3 W;=Positive value P3|
W, =Negative value [P2]
B 165 | 45 | 285 | w.=Positive value )
i W =Positive value =
W, =Positive value CTol
e 315 | 195 | 75 | w.=Positive value
3 W;=Negative value q R
Fornard W,=Positive value _L
330 | 210 [ 90 W.=0 L3
o W;=Negative value Z_’E
W;=Positive value 3K 2K [l
12 100.00% 0 | 120 [ 240 | 0 | 240 | 120 |w.=Negativevalue | ViN=Van=Van L=I=I3 P1 | P2 | P3| PO | Forward 3L 2L 3K
W;=Negative value Forward | Forward . B 3L
W,=Positive value Lal
D 30 | 270 | 150 |W.=Nesative value L ol
: Ws=0 u v P3|
W,=Positive value U _u p2]
Dl 45 | 285 | 165 |W.=Nesative value IS ST
. W;=Positive value
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Display example (Connection example for three-phase 4-wire) ----Indicates improper connection
* The shaded areas in the table are affected by improper connection. Also, the broken lines in the connection diagram are the improper connections.
At equilibrium load(Viy=Von=Van, [1=1,=13) Connection
Power =
No. | factor Phase angle display Elec;irlclr;ower Voltage display | Current display Voltage Current
(input) Spiay T T T Wiring
ZVin| 2Van | 2Van | 21 | 21, | 215 | Wy | Wa | W; | Viy | Van ‘ Van | Ty | I | I | 1] 230 den|(side’2” | (side’3”
d W,;=Negative value CT on side "1” and "3” are swapped.
posuar 195 | 75 | 315 | W.=Positive value
- Ws=Positive value
- d W,=Negative value
Yoo 210 | 90 | 330 | w,=Positive value B
86.6% o d
2 L
W,=Negative value 3K 1K
13 100.00% 0 120 | 240 | 240 | 120 0 W,=Positive value Vin=Van=Vin Li=Ix=I3 P1 | P2 | P3 | PO 3L Forward L 5 X
Ws=Negative value Forward Forward L
W,=0
D 270 | 150 | 30 | w.=positive value
el W;=Negative value o
Delayed
285 | 165 45
RS W;=Negative value =
W, =Positive value Connection between P1 and P2
Forwanrd 15 | 315 | 75 | w.=Positive value are reversed. And connection of CT
70.7% W,=Positive value on side "1” is reversed.
a W, =Positive value
e 30 | 330 | 90 W.=0 g
- W;=Positive value
W,=Positive value 1K
14 100.00% [ 240 120 60 ) 120 |W.=Negative value Vin=Van=Van Li=I=I3 P2 [ P1|P3|PO L Forward | Forward
W;=Positive value Reverse
Wi=0
B 90 | 30 | 150 |W.=Nesative value
- W;=Positive value
Delayed W;=Negative value
S 105 | 45 [ 165 |W.=Negative value
bEAO W;=Positive value -
W;=Negative value Connection between P2 and P3
Forwanrd 135 75 195 | W.=Negative value are reversed. And connection of CT
70.7% Ws=Positive value on side "1” is reversed.
= d W;=Negative value 1k
Vet 150 | 90 | 210 |W;=Negative value d ‘
86.6% Wa=0 5 B B .
— K
W,=Negative value 1K o
15 100.00% 0 240 120 | 180 | 120 | 240 |W.=Negative value Vin=Van=Van Li=I=I3 P1 | P3 [ P2 | PO L Forward | Forward K
W;=Negative value Reverse L o e B
Delayed W,=Negative value U _u
eV 210 | 150 | 270 W;=0 v EE
s Ws=Negative value U
VIEY |
Delayed egative value + U u -
o 225 | 165 | 285 | W.=Positive value [V 3 S
e W;=Negative value =
egative value Connection between P1and P3
Forwanrd 255 | 195 | 315 | w,=Positive value are reversed. And connection of CT
70.7% W;=Negative value on side "1” is reversed.
F d W,=0 K —
Ny 270 | 210 | 330 | w,=Positive value o i 1Kl
-7 W;=Negative value | | T P
W,=Positive value 1K o z—L
16 100.00% 0 240 | 120 | 300 | 240 0 | W.=Positive value Vin=Van=Van hi=Ix=I3 P3| P2 | P1 | PO L Forward | Forward K 3K
W;=Negative value Reverse [:'L:II?L
W, =Positive value U w05
Py 330 | 270 | 30 | W.=Positive value RO e
DA W3=0 ORI A =
- vEEY - P3)
Delayed W, =Positive value U P2
s 345 | 285 | 45 ositive value [ £ —
- W;=Positive value =
Connection between P1 and PO
Forwanrd 315 | 255 15 are reversed. And connection of CT
70.7% on side "1” is reversed.
Forward
330 | 270 [ 30 O
86.6% W1=Positive
value - 1K
17 | 10000% | o | 330 | 30 | o |300 | 60 | WATFOSHVE | vicvpu=vin L=L=I PO | P2 |P3|P1| 1L | Forward | Forward
W3=Positive Reverse
Delayed value
86.6% 30 | 330 [ 90
Delayed [
70.7% 45 | 345 | 105 ad
Connection between P2 and PO
Forward 165 | 105 | 225 are reversed. And connection of CT
70.7% on side "1” is reversed.
Forward s
180 | 120 | 240 g +
86.6% W1=Negative Sl R R,
value g
18 100.00 W2=Negative - T i t IR
.00% o 330 | 300 | 210 | 150 | 270 value Van=Van>Van L=I=I3 P1| PO (P3| P2 L Forward | Forward s
W3=Positive Reverse S
Delaved 240 | 180 | 300 vale S —
86.6% e
| VIEL
Delayed v 3 v
i 255 | 195 | 315 iy
Connection between P3 and PO
Forwanrd 105 45 165 are reversed. And connection of CT
70.7% on side "1” is reversed.
Forward ees
120 60 180 i
36 W1=Negative e et
value s
- W2=Positive _ L= I - —
100.00% 0 60 30 | 150 | 90 | 210 value Vin=Van>Van hi=I=I3 P1 [ P2 | PO | P3 L Forward | Forward K
w3 " Reverse d o 1
Delayed value " :
86.6% 180 | 120 | 240 Z H . .,
VIEL
Delayed v 3 v
S 195 | 135 | 255 1
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Display example (Connection example for three-phase 4-wire) ----Indicates improper connection
* The shaded areas in the table are affected by improper connection. Also, the broken lines in the connection diagram are the improper connections.
At equilibrium load(Viy=Von=Van, [1=1,=13) Connection
Power

Electric power

No. factor Phase angle display disola Voltage display | Current display Voltage Current
(input) Spiay T T T Wiring
IV N | £LVan| £Van| £LG | LI | ZI3 | Wy | W | W3 | Vin | Van ‘ Van | Ly | I | I3 112|3]|0 (side”1” | (side”2” | (side”3”
=Negative value Connection between P1and P2
Forward 195 | 135 | 75 egative value are reversed. And connection of CT
70.7% W.=Positive value on side "2” is reversed.
- d W,=Negative value «
ooty 210 | 150 | 90 W2=0 aes
e W =Positive value
W,=Negative value 2K O
20 100.00% o 240 | 120 | 240 | 180 | 120 | W.=Positive value Vin=Van=Vin Li=Ix=I3 P2 [ P1 [ P3 | PO | Forward 2L Forward
W;=Positive value Reverse
W,=0
D 270 | 210 | 150 | w.=Positive value
el W =Positive value
W, =Positive value
B 285 | 225 | 165 ositive value T
e W;=Positive value
F W, =Positive value Connection between P2 and P3
gm;d 315 | 255 | 195 | W.=Positive value are reversed. And connection of CT
e W;=Positive value on side "2” is reversed.
d W, =Positive value K
T 330 | 270 | 210 | wa=Positive value d
86.6% Wo=0 L
=
W,=Positive value 2K q
21 100.00% [ 240 120 0 300 iti Vin=Van=Van Li=I=I3 P1 | P3 | P2 | PO | Forward 2L Forward
Reverse
W;=Positive value
B 30 | 330 | 270 Wo=0
- W;=Negative value
W, =Positive value
Dl 45 | 345 | 285 |W.=Negative value
T egative value 1
W, =Positive value Connection between P1and P3
porvars 75 | 15 | 315 |W.=Negative value are reversed. And connection of CT
T W;=Negative value on side "2" is reversed.
W,=0 K
Fgg"":f 90 | 30 | 330 |W.=Negative value o=
o Ws=Negative value
esative value 2K q
22 100.00% 0 240 120 | 120 60 0 W.=Negative value Vin=Van=Van Li=I=I3 P3 [ P2 [ P1 | PO | Forward 2L Forward
W;=Negative value Reverse
Del d egative value
o 150 | 90 | 30 [W.=Negative value
86.6% o
=
Delayed W,=Negative value
;Oa';‘(; 165 | 105 | 45 |Ww.=Nesative value
e W =Positive value =
Connection between P1and PO
F;’{)"‘f;;d 135 | 75 15 are reversed. And connection of CT
k) on side "2” is reversed.
Forward g
150 | 90 30
86.6% W1=Negative
value 2K
23 | 100.00% | 0 | 330 | 30 |180 | 120 | 60 | WATNesatve |y, cvuy=vay L=L=I; PO | P2 | P3| P1 | Forward | 2L | Forward
W3=Positive Reverse
lue
Delayed va
86.6% 210 | 150 90
Delayed
70.7% 225 | 165 | 105 1
Connection between P2 and PO
Fo(r)wanrd 345 | 285 | 225 are reversed. And connection of CT
70.7% on side "2” is reversed.
Forward fias
o 300 | 240
86.6% W1=Positive -
value 2K q
W2=Positive - —l,=
24 100.00% 0 330 | 300 [ 30 (330 | 270 value Van=Van>Van Li=I=I3 P1 [ PO | P3 | P2 | Forward 2L Forward
W3=Positive REISES
Delayed value
86.6% 60 0 300
Delayed
70.7% 75 15 315 +
Connection between P3 and PO
F’?B\ﬂ?‘;d 285 | 225 | 165 are I:eVe"I’S"e('i. And connection of CT
-7 on side "2” is reversed.
Forward s
300 | 240 | 180
86.6% W1=Positive Y
value 2K =
W2=Negative - 1= “
25 100.00% o 60 30 (330|270 | 210 value Van=Van>Van L=I=I3 P1| P2 [ PO | P3 | Forward 2L Forward K
w3 : Reverse g N
lue
Delayed va
86.6% 0 300 | 240
Delayed
70.7% 15 315 | 255 1+
F W, =Negative value Connection between P1 and P2
gm;d 195 | 315 | 255 | W.=Positive value are reversed. And connection of CT
e W;=Negative value on side "3 is reversed.
- d W,=Negative value
e 210 | 330 | 270 W,=0 =
- W;=Negative value
egative value 3K
26 100.00% 0 240 | 120 | 240 0 300 |W.=Negative value Vin=Van=Van hi=I=I3 P2 [ P1 | P3 | PO | Forward | Forward 3L
W;=Negative value Reverse
W;=0
D 270 | 30 | 330 |W.=Negative value
- W;=Negative value
W, =Positive value

D oy 285 | 45 | 345 |w.=Negative value :
e Ws=Negative value Y
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Display example (Connection example for three-phase 4-wire) ----Indicates improper connection
* The shaded areas in the table are affected by improper connection. Also, the broken lines in the connection diagram are the improper connections.
At equilibrium load(Viy=Von=V3n, I1=1,=13) Connection
Power =
No. factor Phase angle display Elecdt_nc POWEr| yoltage display | Current display Voltage Current
i isplay g
(input) T T T Wiring
LVin| £Von| £Van| LI | ZIp | LIz | Wi | W | W3 | Vin | Von | Van I | I | I3 1 23|60 (side”1” | (side”2” | (side”3”
W, =Positive value Connection between P2 and P3
Forward 315 75 15 | W.=Negative value are reversed. And connection of CT
70.7% W;=Negative value on side "3” is reversed.
d W,=Positive value
porvan 330 | 90 | 30 |W.=Negative value d
86.6% Waso
W,=Positive value 3K
27 100.00% o 240 | 120 0 120 60 |W.=Negative value Vin=Van=Vin Li=Ix=I3 P1 | P3 | P2 | PO | Forward | Forward 3L
W;=Positive value Reverse
Delaved 30 | 150 | 90 | " wams
6 W;=Posiztive value
Delayed W, =Positive value
SLbo 45 | 165 | 105 | W.=Positive value
o W;=Positive value =
W, =Positive value Connection between P1 and P3
F;)(r)w;;d 75 | 195 | 135 | W=Positive value are reversed. And connection of CT
e W;=Positive value on side "3” is reversed.
W=0
Forward 90 | 210 | 150 | W.=Positive value
86.6% bt
W;=Positive value
W;=Negative value 3K
28 100.00% 0 240 | 120 | 120 | 240 | 180 | W=Positive value Vin=Van=Van hi=l=I3 P3 | P2 | P1 [ PO | Forward | Forward 3L
W;=Positive value Reverse
Delayed W;=Negative value
o 150 | 270 | 210 | w.=Positive value
86.6% We=0
=
Delayed W,=Negative value
S 165 | 285 | 225 | W.=Positive value
. W;=Negative value
Connection between P1and PO
Forwanrd 135 | 255 | 195 are reversed. And connection of CT
70.7% on side "3” is reversed.
Forward
150 [ 270 | 210 a
86.6% W1=Negative
value 3K
29 | 100.00% | o | 330 | 30 [180 | 300 | 240 | W27Fesitive Vin<Van=Vay L=L=I5 PO | P2 | P3 | P1 | Forward | Forward | 3L
: Reverse
w3
Delayed value
86.6% 210 | 330 | 270
Delayed
o 225 | 345 | 285 8
Connection between P2 and PO
F’c;(r)v?;d 345 | 105 | 45 are reversed. And connection of CT
dd on side "3” is reversed.
Forward K —
0 120 60 O [1K]
86.6% W1=Positive P \;&
value (s K]
- ; 3K Sl
30 | 10000% | 0 | 330|300 | 30 | 150 | 0 | WETEEANC | vin=vau>Vau L=L=I; P1 [ PO | P3 | P2 | Forward | Forward | 3L s 24
. Reverse
w3 L
Delayed value
i 60 | 180 | 120
Delayed
70.7% 75 | 195 | 135 1
Connection between P3 and PO
F’?(v)vv%;d 285 | 45 | 345 are reversed. And connection of CT
5 on side "3” is reversed.
Forward
300 [ 60 0
86.6% W1=Positive
value 3K
31 | 10000% | 0 | 60 | 30 |330 | 90 [ 30 | WEPosive |y _v,svy L=L=L P1 | P2 | PO | P3 | Forward | Forward | 3L
W3=Positive ReveEe
Delayed value
0 120 60
86.6%
Delayed
70.7% 15 135 75
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Display example (Connection example for three-phase 4-wire) ----Indicates improper connection

* The shaded areas in the table are affected by improper connection. Also, the broken lines in the connection diagram are the improper connections.
At equilibrium load(Viy=Von=V3n, I[1=1,=13) Connection
Electric power

Power
No. factor Phase angle display
(input)

Voltage display | Current display Voltage Current

display
LN | £Van | £Van| 41 | Z1, | Z13 | Wy Wz|W3 Vin

Wiring
Van

CT CT CT
Van | L | I, | I3 112|3]|0 (side”1” | (side”2” | (side”3”

Connection between P1and P2
315 | 195 | 75 are reversed. And CT on side "1”
and "2" are swapped.

Forward
70.7%

K

Forward 5
86.6% 330 | 210 | 90 T

2K 1K [s
32 100.00% 0 240 | 120 0 | 240 | 120 Wi=W2=W3 Van=Van=Van L=I=I3 P2 | P1 | P3 | PO 2L L Forward
Forward | Forward

Delayed
86.6%

30 | 270 | 150

Delayed
70.7%

45 | 285 | 165

Connection between P2 and P3
Forwanrd are reversed. And CT on side 2"
70.7% and "3” are swapped.

2

Forward
86.6%

3K 2K
100.00% Same as above P1 [ P3 | P2 | PO | Forward 3L 2L
Forward | Forward

Delayed
86.6%

Delayed
70.7%

Connection between P1and P3
Forwanrd are reversed. And CT on side "1”
70.7% and "3" are swapped.

Forward [ n s S S . 1K
86.6% L
3K 1K o 2K]
100.00% Same as above P3 (P2 [ P1 | PO 3L Forward L 2L
K]
3L
P1
sl

Forward Forward o+

Delayed

86.6% _T_ﬁgﬁﬁ'i T
Delayed +_§u {

70.7% vz

<lc|< |e

Connection between P2 and P3
F’?(r)v\%:d 75 | 315 | 195 are reversed. And CT on side "1"
dd and "2" are swapped.

o

¢
bonyard 90 | 330 | 210 e

86.6% L
2K K d
33 100.00% 0 240 | 120 | 120 0 240 Wi=W2=W3 Vin=Van=Van hi=Ix=I3 P1 | P3 | P2 | PO 2L L Forward
Forward | Forward

Delayed
86.6% 150 30 270

D 165 | 45 | 285

Connection between P1and P3
Fovwaﬂrd are reversed. And CT on side "2”
70.7% and "3" are swapped.

Forward I
86.6% L

3K 2K 0
100.00% Same as above P3 | P2 | P1 | PO | Forward I8 2L
Forward | Forward

Delayed
86.6%

Delayed
70.7%

Connection between P1and P2
Forward are reversed. And CT on side "1”
70.7% and "3" are swapped.

Forward &+

86.6% L

3K 1K g
100.00% Same as above P2 | P1 | P3| PO 3L Forward L
Forward Forward o

Delayed

U
86.6% Tﬁ?
u
Vv
U
Lvs

Delayed
70.7%
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Display example (Connection example for three-phase 4-wire) ----Indicates improper connection
* The shaded areas in the table are affected by improper connection. Also, the broken lines in the connection diagram are the improper connections.
At equilibrium load(Viy=Von=Van, [1=1,=13) Connection
Power

Electric power

No. factor Phase angle display disola Voltage display | Current display Voltage Current
(input) Spiay T T T Wiring
IV N | £LVan| £Van| £LG | LI | ZI3 | Wy | W | W3 | Vin | Van ‘ Van | Ly | I | I3 112|3]|0 (side”1” | (side”2” | (side”3”
Connection between P1and P3
Forward 195 | 75 | 315 are reversed. And CT on side "1”
70.7% and "2" are swapped.
Forward fas
86.6% 210 [ 90 | 330 T
2K 1K d
34 100.00% o 240 | 120 | 240 | 120 (0] Wi=W2=W3 Van=Van=Van L=I=I3 P3| P2 | P1 | PO 2L L Forward
Forward | Forward
Delayed
86.6% 270 | 150 30
Delayed
70.7% 285 | 165 45 T
Connection between P1and P2
Forwanrd are reversed. And CT on side "2”
70.7% and "3” are swapped.
Forward e [kl
86.6% C il
3K 2K g
100.00% Same as above P2 | P1 | P3 | PO | Forward 3L 2L
Forward | Forward
Delayed
86.6%
Delayed
70.7% 4
Connection between P2 and P3
Forward are reversed. And CT on side "1”
70.7% and "3" are swapped.
Forward R L T Y PO K]
86.6% L .y
K oL
3K 1K o 12K|
100.00% Same as above P1 | P3 | P2 | PO 3L Forward L 12L|
Forward Forward S ELS|
L 3L
Delayed ¥} u P1
86.6% v i ol
u POl
v3gy Tt | P3|
Delayed 1] u_- --lp
70.7% S gl
W;=Negative value Connection between P1and PO
Forwanrd 255 | 135 | 15 |W.=Negative value are reversed. And CT on side "1”
70.7% W;=Positive value and "2" are swapped.
F d w,=0
Ny 270 | 150 | 30 |W.=Negative value
-0 W;=Positive value
2K 1K
35 100.00% 0 330 30 | 300 | 180 60 Vin<Van=Van hi=Ix=I3 PO [ P2 [ P3 | P1 2L L Forward
Forward | Forward
Delayed W,=Positive value
e 330 | 210 | 90 [W.=Nesative value
- W;=Positive value
Delayed
e 345 | 225 | 105 ny
Connection between P2 and PO
Forwanrd 105 | 345 | 225 are reversed. And CT on side "1"
70.7% W1=Negative and "2" are swapped.
value «
Forward W2=Positive ! .
86.6% g © 20 value L P
W3=Positive K .
value 2K 1K g bz
36 100.00% 0 330 | 300 | 150 30 270 Vin=Van>Van Li=I=I3 P1 | PO | P3 | P2 2L L Forward Lk
Forward | Forward o s N
W;=Negative value U .
D ed 180 | 60 | 300 W.=0 S T—
-7 W;=Positive value U
—— W,=Negative value o4
;Oa,;’; 195 | 75 | 315 |W.=Negative value V3
- Wa=Positive value 1
W1 =Positi Connection between P3 and PO
Forward 45 | 285 | 165 vaﬁi ve are reversed. And CT on side "1”
e W2=Negative and "2" are swapped.
F d value K —
orwari = it
60 | 300 | 180 | W3=Negative Or K|
86.6% value - (1]
wi=0 2K 1K o 12K
37 100.00% o 60 30 90 | 330 | 210 w2=0 Van=Van>Van L=I=I3 P1 (P2 (PO [P3 2L L Forward 124
W3=Negative value Forward | Forward 2K
3L
W1=Negative 3L
o 120 | o | 240 value g
070 W2=Positive P3|
Delayed value 5
elaye W3=Negative 2]
70.7% 135 15 255 valae By
= i Connection between P1 and PO
Forwanrd 135 | 15 | 255 wi V’:T::nve are reversed. And CT on side 2"
70.7% W2=Positive and "3” are swapped.
- d value
o an W3=Negative
e 150 | 30 | 270 “Negativ g
W1=Negative value 3K 2K
38 100.00% 0 330 30 180 60 | 300 w2=0 Vin<Van=Van Li=I=I3 PO | P2 | P3 | P1 | Forward 3L 2L
w3=0 Forward | Forward
W1=Negative
D 210 | 90 | 330 value
) W2=Negative
T— value
elaye W3=Positive
70.7% 225 | 105 | 345 valuel i 1
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Display example (Connection example for three-phase 4-wire) ----Indicates improper connection
* The shaded areas in the table are affected by improper connection. Also, the broken lines in the connection diagram are the improper connections.
b At equilibrium load(Viy=Von=V3n, I1=1,=13) Connection
ower -
No. factor Phase angle display Electric power | g tage display | Current display Voltage Current
D display g
(input) T T T Wiring
LVIN| LV | £LVan| LI | LI | £13 | Wa [Wo | W3 | Vin | Von | Van | T | I, | I 112|3]|0 (side”1” | (side”2” | (side”3”
4 W, =Positive value Connection between P2 and PO
F,%“f;; 345 | 225 | 105 |W,=Negative value are fye\/"ersed. And CT on side "2”
- W;=Negative value and "3" are swapped.
- ” W,=Positive value 1
A 0 | 240 | 120 W,=0
el Wa=Negative value
3K 2K
39 100.00% o 330 | 300 | 30 | 270 | 150 . Vin=Vsn>Van Li=1=I3 P1 | PO | P3 | P2 | Forward 3L 2L
W1=Positive Forward | Forward
value
Delayed W2=Positive
86.6% GO | S | T value
w3 i
Delayed value
70.7% 75 | 315 | 195 by
Connection between P3 and PO
Forwanrd 285 | 165 45 are reversed. And CT on side "2"
70.7% W1=Positive and "3" are swapped.
value «
Forward W2=Negative d
86.6% Y || D || € value T
W3 =Positive
value 3K 2K q
40 100.00% 0 60 30 | 330 | 210 90 Vin=Van>Van hi=l=I3 P1 | P2 | PO | P3 | Forward 3L 2L
Forward | Forward
Delayed W,=Positive value
o ave 0 | 240 | 120 |w.=Nesative value
86.6% Wa=0
=
Delayed W,=Positive value
S 15 | 255 | 135 |w,=Negative value
i W;=Negative value 1
Connection between P1and PO
Forwanrd 15 | 255 | 135 are reversed. And CT on side "1”
70.7% W1=Positive and "3" are swapped.
value
Forward W2=Positive K Ml
86.6% 30 270 | 150 value d L 1—'E
w3 i K =
value 3K 1K o= 12K
41 100.00% o 330 30 60 300 | 180 Vin<Van=Van Li=I=I3 PO | P2 | P3| P1 3L Forward L 2L
Forward Forward s 13K|
Delayed =0 oo u %
90 | 330 | 210 | W.=Positive value . v 1Ry
86.6% W;=Negative value *T%?éu; |PO|
W,=Negative value +_§v v P3|
Delayed 105 | 345 | 225 | w,=Positive value ue lP2]
e W;=Negative value 1
1=N i Connection between P2 and PO
Forward 225 | 105 | 345 w Va?j:twe are reversed. And CT on side "1”
TS W2=Negative and "3" are swapped.
F d value K
onwar W3=Positive [un: N
N 240 [ 120 | © ~Post i ¥
Wi=0 3K 1K O
42 100.00% [ 330 | 300 | 270 | 150 30 |Ww2=Negative value Vin=Van>Van I1=I2=I3 P1 | PO | P3| P2 3L Forward L :
W3=0 Forward Forward o -
P
W1=Positive u u
e 300 | 180 | 60 value Vi P
) W2=Negative U _u .
Delayed value W " ¢ A
elaye W3=Negative o
70.7% 315 | 195 75 value VS V3 4
W;=Negative value Connection between P3 and PO
Fovwanrd 165 | 45 285 | W.=Positive value are reversed. And CT on side "1
RS W;s=Negative value and "3" are swapped.
F d W;=Negative value «
o 180 | 60 | 300 | w.=Positive value Es:
86.6% Wa=0 L
Eh K
3K K o
43 100.00% 0 60 30 (210 [ 90 | 330 . Vin=Van>Van Li=I=I3 P1 | P2 [ PO [ P3 3L Forward L
W1=Negative Forward Forward o
value Loy
Delayed W2=Positive ———1 u
86.6% 0| = | o value ? o]
W3=Positive v o
Delayed value U _u
70.7% 255 | 135 15 vy 1
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Warranty

Before using the product, please confirm the following product warranty details.
If you have any questions or if there is a problem, contact our sales representative near you. (See back cover).

m  Gratis warranty period and Gratis warranty extent

During the gratis warranty period, if the product has a failure or defect (hereinafter collectively referred to as
"failure”) that is the responsibility of our company, we will replace the product free of charge through the store
where you purchased it or our service company.

However, if on-site repairs are required in Japan or overseas, the actual expenses required for dispatching engineers
will be charged.

[Gratis warranty period]

The gratis warranty period for the product shall be 12 months from the date of purchase or delivery to the
location designated by the customer.

However, we will limit the gratis warranty period to 18 months from the date of manufacture, with a maximum
distribution period of 6 months after shipment of our products. In addition, the gratis warranty period for repaired
products shall not exceed the gratis warranty period before repair.

[Gratis warranty extent]

(1) In principle, the customer is requested to perform the primary failure diagnosis.

However, at the customer’s request, the Company or the Company’s service network can perform this work for
a fee. In this case, if the cause of the failure is our company, the repair will be free of charge.

(2) This is limited to cases where the usage conditions, usage method, usage environment, etc., are in a normal
state in accordance with the conditions and precautions described in the instruction manual, the caution
label on the product itself, etc.

(3) Even within the gratis warranty period, repairs will be charged in the following cases.

DFailure caused by inappropriate storage or handling, carelessness, or negligence by the customer, or failure
caused by the customer’s hardware, selection, or other design details.

@Failure caused by the customer modifying the product without our consent.

®Failure that could have been avoided if the customer’s device had been provided with a safety device based
on legal regulations or a function, structure, etc. that should be provided according to the conventional
wisdom of the industry, when our products are incorporated into your equipment and used.

@Failure that could have been prevented if the maintenance described in the instruction manual, etc., had
been performed.

®Failure due to external factors such as fire, abnormal voltage, etc. and natural disasters such as
earthquakes, lightning, wind and flood damage.

®Failure due to reasons unforeseeable by the level of science and technology at the time of shipment from
our company.

@Any other failure that is beyond our responsibility or that the customer acknowledges is beyond our
responsibility.

Note that the warranty here means the warranty for each delivered item, and we do not offer any free
warranty for damages caused by failure of the delivered product.

m  Exclusion of warranty liability for opportunity loss, secondary loss, etc.

Regardless of whether it is within or outside the gratis warranty period, we will not be responsible for the

following.

(1) Failure caused by reasons not attributable to the company.

(2) Opportunity loss and loss of profits due to failure of our products.

(3) Damages, secondary damages, compensation for accidents, and damages to products other than our products
caused by special circumstances, whether or not we have foreseen them.

(4) Compensation for secondary costs such as replacement work by the customer, on-site work accompanying
replacement, readjustment of on-site machinery and equipment, start-up test run, and other work.
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m  Product application

(M

(2)

For use of products described in this manual, they shall be used for a purpose which shall not lead to a material

accident even when a failure or malfunction of the products occurs, and a backup or fail-safe function shall be

implemented systematically at external of the device in the event of a failure or malfunction.

The products listed in this catalog are designed and manufactured as general-purpose products for general

industrial use. Therefore, use for special applications such as the following devices and systems is exempt

from application.

@Applications that have a large impact on the public, such as nuclear power plants of electric power companies
and other power plants.

@Applications that require our company to build a special quality assurance system, such as railway companies
and government offices.

®Aerospace, medical, railroad, combustion/fuel systems, passenger vehicles, manned transport equipment,
recreational equipment, safety equipment, servers and air conditioning equipment for cooling servers, etc.,
applications that are expected to have a large impact on life, human body and property.

In the unlikely event that the product is used, we will not be held responsible for the quality, performance, or
safety (including, but not limited to, default liability, defect liability, quality assurance liability, tort liability,
and product liability) of the product described in this catalog.

However, the product may be used for such purposes if the customer acknowledges that it should be used for
limited purpose only, a backed up or fail-safe function by equipment and agrees not to require special quality.
Please contact our sales office for details.

m Others

We do not accept any compensation for damages caused by reprinting or duplicating part or all of the contents of
this document.

Although every effort has been made to keep the contents of this manual up to date with software and hardware
revisions, but in some cases synchronization may be unavoidable.
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Trademarks of other companies

' Trademarks of other companies

@® MODBUS is a trademark of Schneider Electric USA Inc.
@® Other company and product names herein are trademarks or registered trademarks of their respective owners.
® In the text, trademark symbols such as "TM” and "®” may not be written.

' About license information for open-source software

This instrument contains open-source software programs (OSS) subject to the following license information.
@® The 3-Clause BSD License
URL:http://opensource.org/licenses/BSD-3-Clause

The instrument uses the following open-source software programs (OSS).

@® MSP430 Core Libraries
This product uses MSP430 Core Libraries, which are BSD licensed.
The copyright notice and permission notice for the MSP430 Core Libraries are provided below:
BSD-3-Clause

Copyright (C) 2010 Texas Instruments Incorporated - http://www.ti.com/

Redistribution and use in source and binary forms, with or without modification, are permitted provided that
the following conditions are met:

Redistributions of source code must retain the above copyright notice, this list of conditions and the
following disclaimer.

Redistributions in binary form must reproduce the above copyright notice, this list of conditions and the
following disclaimer in the documentation and/or other materials provided with the distribution.

Neither the name of Texas Instruments Incorporated nor the names of its contributors may be used to
endorse or promote products derived from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS IS” AND ANY EXPRESS
OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF
SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER
CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.
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Energy Measuring Unit

Please refer to our website for service network.
Our website address: https://www.mitsubishielectric.com/fa/

MITSUBISHI ELECTRIC CORPORATION

HEAD OFFICE: TOKYO BUILDING, 2-7-3, MARUNOUCHI, CHIYODA-KU, TOKYO 100-8310, JAPAN

IB63G65A 24 03

New publication effective Mar.2024
‘I 45 Specifications are subject to change without

notice.
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