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Global Player

GLOBAL IMPACT OF
MITSUBISHI ELECTRIC

Through Mitsubishi Electric’s vision, “Changes for the Better” are possible for a brighter future.

Changes for the Better

We bring together the best minds to
create the best technologies. At
Mitsubishi  Electric, we understand
that technology is the driving force of
change in our lives. By bringing
greater comfort to daily life, maximiz-
ing the efficiency of businesses and
keeping things running  across
society, we integrate technology and
innovation to bring changes for the
better.

Mitsubishi Electric is involved in many areas including the following

Energy and Electric Systems
A wide range of power and electrical products from generators to large-scale displays.

Electronic Devices
A wide portfolio of cutting-edge semiconductor devices for systems and products.

Home Appliance
Dependable consumer products like air conditioners and home entertain-
ment systems.

Information and Communication Systems
Commercial and consumer-centric equipment, products and systems.

Industrial Automation Systems
Maximizing productivity and efficiency with cutting-edge automation technology:



Introduction of Mitsubishi Electric Fukuyama Works

"Energy-Saving Model Factory"
Mitsubishi Electric Fukuyama Works

All Fukuyama Works employees are involved in
eco-factory activities, and their concerted efforts
and the know-how obtained from these activities
are reflected in the development of eco-products.

Since 1997, designated as a model plant for energy-
saving operations, "Energy-Saving Model Factory"
that serves as the driving force behind energy-
saving activities at Mitsubishi Electric.

Mitsubishi Electric Fukuyama Works

lSpecmc Energy-Saving Efforts

1. Using the Web to improve productivity through

unit-based management
Visualization of energy consumption on the Web
= Discovery of waste = Improvement activities

by all employees = Improved productivity Management/
Monitoring System

2. Using the Web to manage Mernagement of lrgels

power usage targets

Assignment of managers at each local substation
= Utilization of graphs on the Web to manage Gate '
power usage targets in each department

Results: 1500kW reduction in 2015 compared to 1997 (GRS AARi:IM 28
100 million yen

Improvement System

Unit-based management
on each line

Change in Contracted Power

I Contracted Power

Contracted power:
1500kW reduction

Note: (1) These resuits also include effects from the use of energy-saving equipment and the strengthening of operation management.
(2) ISO14001 certification was acquired in December 1997.
(3) The Great East Japan Earthquake occurred in March 2011,
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Energy Measuring Unit
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Advanced Functionality with
EcoMonitorPlus!

Select a combination of units with various measuring instruments
and functions according to your needs.

Use the EcoMonitorPlus energy measuring unit

to provide additional value through "power monitoring"”,
"construction of a visualization system”,

"preventive maintenance and safe operation of production facilities”,
and "improved productivity".




Feature 1 EXtenSion

Building block method
for extension without waste

Predictive monitoring of
equipment failure as a tool
for preventive maintenance

Data collection according
to needs, and construction
of a visualization system

CONTENTS
1 Features
2 Selection Procedure of EcoMonitorPlus

See P9 and P10 for details.
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4 Product Lineup
5 Specification
6 External View
7 Names and Functions of Each Part
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10 Memo
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Features

il Building block method for
extension without waste

I Basic Configuration

Max. 1 unit Max. 3 extension units
Optiqtr1al Basic Unit Extension Unit Extension Unit Extension Unit
uni

i

[EH

¥ I
[

(Energy Measuring Extension Unit
for Same Voltage System

(@Energy Measuring Extension Unit
for Different Voltage System

@Logging Unit
@CC-Link
Communication Unit

Standard Model
@Energy Measuring

High Performance Model
@Insulation Monitor Model

BNumber of Measurement Points

®@Analog Input Unit
@ Pulse Input Unit

( For energy measurement )

{ For analog input }

A maximum of 14 circuits can be measured when configured for 2-circuit
measurement on a single-phase 2-wire system.”

Single-phase
S-wire
Single-phase Three-phase
2 Hoo
Three-phase
4-wire
L

Max. 12 points

Max. 13 points

[ For pulse input }

! W150 :
* Can be used only for circuits that branch from
single-phase 3-wire to single-phase 2-wire.

w Analog input unit

* Analog input is not possible with the basic unit.

Energy Measuring .
High Performance Model Pulssiinput Unit

B Structure

Crossover voltage
wiring not required™
Main Circuit Voltage Crossover Voltage

O—y—u—1

Units are linked
with connectors

i1

B Solutions

from basic unit

—

Measurement of Same Voltage

* When using Energy Measuring Extension Unit
for Same Voltage System

Power Supply

Auxiliary power supplied

Reduced

Wiring

Measure multiple elements in limited installation space

Implement visualization in stages to keep initial cost low___|
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Extend system after initial results are achieved

Solution(®

Solution®

Solution®




Features

_Comb!ne the_basic unit wit_h extension units for use
in a wide variety of scenarios.

Pattern Example A Pattern Example B Pattern Example C Pattern Example D Pattern Example E
Different Voltage Different System 440V Circuit Electric Leakage + Power +Water/Gas/
Electric Energy + Compressed Air/
: Temperature Production Volume
6600V I 440V 100V
Direct Voltage
Current Voltage TVoItfage ring Possible
ransformer | Compressed .
Transformer A B . Temperature "Air .

Gas
Water

Sensor/
zCT |Pisplacem
Sensor

Voltage

Transformer Production

Volume

200V

saJnjeay H

Air Conditioning Lighting

Power Power Power Pulse Input

Energy Measuring
Extension Unit for
Different Voltage System

Energy Measuring
Extension Unit for Same
Voltage System

Energy Measuring Energy Measuring Insulation I p P f
I Standard Model High Performance Model Monitor Model Analog Input Unit uise Input Unit

* These pattern examples show a schematic representation of one possible combination. Please be sure to check the wiring methods
in the operation manual before using this equipment.

Add extension units as you add new measuring points.

Main Measurement + Branch Circuit Measurement

Perform a test measurement
at the target location.

If data from branch circuits
becomes necessary...

Basic Unit + Extension Units

Basic Unit

Extend the system in stages as you increase
the number of measurement points.

— N\ Connect |—— N\

MODBUS RTU Communication

Visual
SD Memory Card B

CC-Link Communication

Connect Manage

Look _

Collect

PC + Data Acquisition Software
(Free of Charge)

EcoWebServerll

Optional
Unit s
Replacement ngher-LeveI System
—>

Sequencer

Pulse Output **
m—_-)

*1: Data collected in a logging unit cannot be acquired via MODBUS communication.

*2: Supported only by the Energy Measuring High Performance Model and Energy Measuring Extension Units.

*3: Forms and graphs can be created with the form software (Logging Unit Utility) provided free of charge.

*4: A "LAN&RS-485 converter" or "USB&RS-485 converter" is required when connecting via EcoWebServerll, EMU4-SW1, or MODBUS RTU communication.
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12| Predictive monitoring of equipment failure
as a tool for preventive maintenance

l Mitsubishi Electric's electric leakage measurement method

Utilization of lor method
The lor measurement method can be used to

accurately measure the resistive leakage current (lor) due

to insulation deterioration.

HMethod of leakage current measurement(lo and lor measurements)

il

Tr

Capacitor

B ze

Resistance ‘

High sensitivity mode (Measurement resolution: 0.01 mA)
In high sensitivity mode, you will never miss slight fluctuations in equipment

or signs of abnormality. Use in combination with low sensitivity mode

(measurement resolution: 1 mA) as needed according to measurement load.

loc increases for equipment with long wiring distance or
inverter devices and filtersinstalled, which makes it difficult to
detect insulation deterioration (the amount of change in

lo decreases), and lor measurement is effective.

When loc is low ‘ | When loc is high |

lor: Leakage current (resistive leakage current) which flows due
to degraded insulation

loc: Leakage current (leakage current from electrostatic capacity)
which flows even if the insulation condition is sound

lo : Composite leakage current of lor and loc (composition of vectors)

: Accurate measurements are not

possible on the secondary side of
inverters and servo amplifiers.

lor measurement is possible on
single-phase 2-wire, single-phase
3-wire, and three-phase 3-wire
delta circuits. For three-phase
3-wire star circuits, three-phase
4-wire circuits, and special
ground circuits such as

O _ Amount of chance due loc lo lo’ 1
~ to insulation deterioration
2
lor lor’
Amount of |._| Amount of Amount of Amount of
changeinlo | °| change in lor change in lo change in lor

l Monitoring detailed trends

high-resistance grounding circuits
and capacitor grounding circuits,
only lo measurement is possible.

Identify failure conditions in real time
with data updates every 100 ms

Never miss increases in load current or fluctuations
in energy that are caused by deteriorating equipment

or abnormalities in pumps or motors.

Current (A),
etc.

Time

Data updated every 100 ms

l Monitoring equipment status with analog input IEREENETVI

********************* Bl \onitored alarm value

It is possible to record the number

of times that a scaling value that has been
converted from an analog input

value exceeds the specified value (level).
[Example of use]

You can monitor the status of equipment
by reading data from a sensor with

a built-in analog output function.

* The compact display unit (EMU4-D65)

is used to set the number of times
a level is exceeded.

i Solutions

Measured value Levels A and B were exceeded, but| | Level C was exceeded;
A Levels C and D were not; therefore, | [therefore, equipment

Level D was exceeded; therefore,
equipment maintenance
will be performed immediately.

Limit (Level D) |
Limit (Level C)

Caution 2 (Level B) |-
Caution 1 (Level A) |-

Measurement interval | |the equipment continues to run. maintenance is planned.
e T L T N

=
. Time

umber of times
Level D exceeded

umber of times

0|0
0|1
Level B exceeded 5|6

olo|o 1
olo|o -
o|o|o &
o|o|o -
o|o|o |-
oo}

N oo f--feeaag
w|o|o |-
»lo|of-fee-
slo|o -
»>|o|o -
»lo|o bt

0

umber of times 0
el C

0

o|o|o

9 |10|11[12| 13|14

0
0
4

N o imes | o |ofoofofo|1][2]s]as]6]6]6]7]8]a]10

1112|1314 | 15| 16| 17

The number of times each level is exceeded is calculated for each measurement interval that is set in measurement mode.

Reduce the time and effort required
to measure insulation resistance values

Prevent sudden equipment failure

Y
o)
o]
c
=
o
3
o)
>
=1
()

Confirm how long the equipment is running

22%

Solution®

Solution®

Solution®




Features

: Use electric leakage measurements
Solution® - i .
to constantly monitor insulation conditions.
Constantly measuring and
recording leakage current allows you to
confirm insulation conditions,

and contributes to reducing load
for insulation resistance testing.

Solution® Monitoring the trends in electric leakage, load current, and temperature
allows you to perform preventive maintenance to avoid equipment failure.
Avoid sudden equipment failure by setting the threshold value and monitoring alarms.

These types of equipment require preventive maintenancel!
MDEquipment that can result in significant loss if it fails

@Equipment that runs continuously or for many hours

®Equipment with cables that easily deteriorate due to moisture or oil

\ Monitor the conditions of production equipment / \ Monitor the trends in leakage current and temperature
in order to discover abnormalities early! in order to check equipment conditions! /L

| Production site | \ Office
Use form software!

Visualization at production site!

Alarms displayed

Form software *'
(Logging Unit Utility)

ﬁ *1: This software can be

downloaded for free from

on display unit

Gooorer B

el the Mitsubishi LVS website.
Leakage
breaker
Zero-phase T MODBUS An hour's worth of data updated at one-second intervals
communication can be viewed to confirm the flow of data and its trends.

transformer

Split-type
current sensor 58

Contact
output

Motor for important equipment (DUse the logging unit to record measurement data,

and then use an SD memory card and the free form

Alarm indicator

(DThe trend in leakage current is monitored, and an alarm
is output if the set threshold value is exceeded.

@An alarm screen is displayed on the display unit (GOT) for
visualization at the production site!

software to create graphs on your computer!

@Count the number of times that the set threshold value
is exceeded. If this number exceeds the standard value,
perform maintenance on the equipment!

. Using an Energy Measuring Unit and a Pulse Input Unit
Solution® . i . . . i
to visualize the actual amount of time that equipment is running.
Confirm the actual amount of time

that equipment is running, in order to estimate
when the equipment should be updated.

T
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-
c
=
(1]
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181 Data collection according to needs, and
construction of a visualization system

ll Selecting a data collection method

@®SD memory card (optional)
@CC-Link communication (optional)
@®MODBUS RTU communication (equipped as standard)

Optional Units

@Logging Unit | |
Use of a logging unit allows you to save logging data values for a variety of measured
items (amount of power, voltage, and current) to an SD memory card in CSV file format. " Logging Unit

@Communication Unit :
Connecting a CC-Link communication unit allows you to easily extend to I
a visualization system or a sequencer system for EcoWebServerI. “’ I

CC-Link
r = communication Unit

Example of devices connected for MODBUS RTU communication

Higher-level
system

EcoWebServerI*' MELSEC FX series * MELSEC Q series *

MODBUS RTU
(RS-485) = o
communication Data aCQUISI}IOﬂ By | 3
software™
(EMU4-SWH1)

CSV file output

EcoMolnitorPIus Display unit
(Basic unit) (Gom

- 7

GOT1000, 2000 series

*1: A "MODBUS TCP&MODBUS RTU converter" is required when connecting to EcowebServerll.
*2: A unit that supports MODBUS RTU (RS-485) communication is required when connecting to a sequencer.
*3: Data collection software (EMU4-SW1) can be downloaded for free from the Mitsubishi LVS website.

l Solutions
(JDU It is too much trouble to make forms. _A Solution®®
Q
§ View measurement data at your desk in the office. A Solution®
B e —\[soutiond




Features

Use free software to save time and effort to make forms.

You can use free form software for the logging unit to easily make forms and graphs.

A

268

Logginq unit + SD memory card Form software *'
EcoMonitorPlus (Logging Unit Utility)

Example of output

dl

o
3
3

i = o e A

G Bt onagy orsumpon KA
Re————
G5 Becric enengy oansumpon) A
1 i 8 Cré Bt energy foorsumption) ]
W CH3 B enery foorsumpior)
8 02Bictic enery oonsumptir)
Ot Bctic energy fonsumptor| KK
"
*1: The Logging Unit Utility can be downloaded

FPELELEPLFLILLFPELPPPILES for free from the Mitsubishi LVS website.

. Use the energy saving data collection server (EcoWebServerll)
Solution® . : -
to visualize data in a web browser.

By using EcoWebServerll for data collection, users can easily confirm energy information at their com-
puters via the company intranet. With an Analog Input Unit and a Pulse Input Unit, you can perform the
integrated management of power, equipment, and utilities such as temperature, water, and gas.

B I T W W

e & ® ¥ B

E e

Visualization system using EcoWebServer Il

EcoWebServerll

Pulse i Water meter with
ulse input § ) pulse transmission

function

’ |
i
| Converter *2 b - -
D g Pulseinput _ o e ranemission
HUB ' £ o g function
*1: Installed as standard with EcoMonitorPlus. Connect to an optional CC-Link Analog input Temperature sensor!
communication unit for data transmission via CC-Link communication. : with analog output '
! function

*2: A "LAN&RS-485 converter" or "USB©RS-485 converter" is required. LU, ) function _J

Solution® Use MODBUS RTU communication to connect
to an FA device or a computer.
The basic unit is equipped with MODBUS RTU communication as standard, making it easy to build an open system.

%Visualization with a display unit/; Alnexpensive visualization system with free softwareL

Form example Graph example
—'—-ﬂ;-m.'-_*:.ﬁ:la"-‘
e bl arnbat ot
Conversion unit **
(Commercially available model) | E——R R
o Data collection MODBUS RTU communication
L software *' \/—
(free of charge) . Em L

GOT1000, 2000 i
series EMU4-SW1

I

EF!I _ﬁ_g__ E * k|\3/|a>< 31 ur;i‘[fj can
““ i e connecte!

EcoMonitorPlus

MODBUS RTU communication

i Em

*1: Data collection software (EMU4-SW1) can be downloaded for free from the
Mitsubishi LVS website.

*2: A "LANSRS-485 converter" or "USB&RS-485 converter" is required.

*3: In order to create forms and graphs, you must first prepare the form and

graph formats.

T
(1]
(V)
-
c
=
(1]
(7]
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Form Software: Logging Unit Utility Features

(1) Easily create forms

With the Logging Unit Utility, logging data that has been saved on an SD memory card from the logging unit can be copied and pasted in Excel® files
to create forms. When creating a form you can select which style to use (Excel® file templates), allowing you to create forms with the desired format.
You can also use the included sample form styles for a variety of uses such as energy-saving management and preventive maintenance.

(2) Logging settings

You can easily create a setting data file (set.csv) to set logging conditions in the logging unit.

List of sample form style sheets

Form type

Detailed = Detailed

Monthly  Weekly Daily (Minutes) ' (Seconds)

Monitoring of upper/lower limits for current and voltage P Py

Trend [Detailed] (Preventive maintenance)

Management of amount of energy used by department or floor

Trend [Monthly/Weekly/Daily] (Promotion of energy conservation) L ° L]
Reports on amount of energy used
Form (Energy management) L L °
. ) Management of basic units of energy
Basic unit (Promotion of energy conservation) L L L4
Correlation analysis of two types of data, such as amount
Correlation analysis of power for air conditioning and temperature [ ) ()

(Promotion of energy conservation)

Form output examples

@Trend (Weekly): Data analysis to promote energy conservation

Use a stacked bar graph to confirm the trend in total energy volume, as well as

Confirm the aggregate values for each day with numerical figures. the ratio of amounts of energy used for elements such as departments and floors.
« G e > . = - 2000
— Becie | e | |
- woargy | anagy o
T
.’:.;u |man; 3 1e00  PF et eneigy wh)
L 1am ™ EF Electric energy [WWh

8 5F Elecirc energy [h}

P — — — T — W 4F Fwctic sneizy BWHI
oo — = — ——: — .
m 3F Bieciric energy fiwh]
w0 +
W ik e anengy )
| . ] . 1 .
& 4 o o LI &3 s = =

) : : T (ke 7% el 6 West 717 e 748 1) 79 5] /10¢5un|
it F; ! 74
1 NE—! . = x| L vl
3 ¥ 2 . 24
ul _a i A8 | asp
1 3 3
e [
- — LF Eiectric enemmy W)
200 -
—2F T eric se gy [WWH]
0 - —— SF btk energy fowh|
i L
— M
o .l Elecric energy fiwh)
R —— 5 Flecirk energy [Wh)
Sl 0 180 e W Bt iy (OWH]
P L] Pl —— TF Elcetric enengy [WWh|
[T ———
T e g -

174 (ham) 13 e 178 fwerds 17 {thush .R T s Tt sung

Confirm the ratios for total usage per week. Use a line graph to confirm the trends in energy usage for each element,
and to compare energy usage between elements.

@Forms: Reduce the work involved in creating energy usage reports

15 S i . 0\_
T | _sea | sie8 | sec | saeD | [ v | = | = G — % | e 1w ] F—1
Gte Fimtsic Fimctic Fimetsic Fimeiic e Hiect fieane | fiearic it tomctnic tamric I
erem enenEy enenEy enenmy enenmy eneny enemy enenpy enengy enenry ey Confirm the aggregate
o] [.w";'""l oy T ] ] v e ] ] T values for each day with
/4 [Mon) 14| 1080 5| 58| 57| 108 164 12y i L] 177} : f
715 Tue) 7] 13 an 52 e i 58] g m 14, m) =1 numerical figures.
e (wea) 40| 1314 411 s ) 172 E 215, ] i an
77 s 1359 1159) il 526] 135] 255 £ 30 359 151 58]
MEZZ 7 N N S I SN N N AN SN S " I IS A S —
5 basf 701} i 30| | “ u 17 ] prr! by 101
/18 {8un) 13 ) 0 158 1 E = 15 n ol 7
o N w137 Fa N B e wow 14 2] w17 ) a8




Features

Examples of Data Acquisition Software (EMU4-SW1) Display Screens

s (1)Current Values Display
Measure
i Data acquisition i | [ Real-time monitoring }l Toonre oo e T ot Towor v T Tow T )
| | e DA 78 e g - :
| Data acquisition task: Stopped L e e
. :
| [ Report output ]l rors T EMA-01 M gty =
Settings {1111 1 1
[ Communication settings J [ Export ]
[ Terminal registration/settines ] [ Impart ] Selected measurement M
( Wessure-item registration ] items are displayed in real time 8
=k
[ \arsion ] [ Exit =
Current values are updated 3
every one second n
(2)Logging data is output in Excel format.
Monthly, daily and
v Pt e - detailed (one minute)
] ] . 2 Moty epet & Doky epent ©) Detded st data is output in
(3) Communications are used for settings = = Excel format.

Communication Settings Terminal Settings :'--— w3
[ - 1) s You can output any

reports you want by

Cirn maez 1 oy

Pt ST saving data in
B rate =] - a report format to
Pavity bit Fven - the specified folder.
Shop bit by - v —
Timecot i e T
Flelry oot ' =+ B e
Bet 0
L | Cow |
|

Measurement Point Registration

* The form software logging unit utility and data acquisition software (EMU4-SW1) are different software.

Examples of GOT2000 Screens

It is an example of a graph display screen of current value, current, and electric energy amount of various kinds
of energy information such as power, current and voltage.

Main Screen

BGT27

Current Value Alarm Screen  EkSRIEES]

Screen
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B Other Features

l Solutions

Manage energy other than electricity \ | Solution(D
Take measurements without voltage input \\ | Solution®®
Display the amount of energy used in units .

el | of CO: emissions or rate charged —A Solution®

®

_Q ——————————

%- Input a voltage of 440V directly into a measuring device \\ | Solution@®

=

L Confirm communication with higher-level .

=3 | devices without power —A Solution®
Connect measuring devices and CT .
with universal cables \ Solution®
Confirm device wiring before board shipment \\ | Solution®

Use an analog or pulse input unit to identify energy
usage other than electricity.

Analog data can be entered from a temperature/humidity or displacement sensor (with analog
output function)! Pulses can be entered from meters with a pulse transmission function!

Analog %
T

_'A - - - Temperature/ Displacement sensor Gas meter with Water meter with Mass flow meter
BBS}C Analog. Pulse . humidity sensor with with analog pulse transmission pulse transmission with pulse
Unit Input Unit  Input Unit analog output function output function function function transmission function

Solution®} Simple measurement functions

Use simple measurement functions to easily take measurements without voltage input!

= The fixed values (setting values) for voltage and power factor, and the measured current value
= el = are used to calculate each measurement element.

- * The accuracy of measurements for each element is not guaranteed.
' = * An auxiliary power supply is required. (Auxiliary power supply rating: 100 to 240V)

Solution®| Power conversion function

You can convert power measurements into the units you need!

Select from the following units: None, Wh, KWh, MWh, J, m2, m3, L,
‘ kL, sec, min, hours, units, g, kg, t, ¥, $
' *1: This function cannot be used for charging electricity rates.

*2: This value is calculated by multiplying power consumption by
a CO: conversion factor.

Consumed power Electricity rate *' CO: emissions **



Voltage input with 440V direct

No VT necessary for voltage input!
Space-saving installation to panel, reduced cost!

VT not necessary

* The auxiliary power rating is 100~240V.

Test function

By supplying auxiliary power, it is possible to output alarm /
pulse test signal and communication data to the host system!

Test Data Output

Pt

Ho_st System

-
- Pulse/Alarm Output
Receiving Devices

(Alarm lights, buzzers, etc.)

Solution® | Universal cable connection

It is unnecessary and economical to arrange dedicated cables!

i (R R .

50 m or less

- |
- =) m
= g
-
-
-
- <Recommended rod terminal> | | <Recommended cable> <Crimp terminal>
Sm NicifTGV TC -1.25 -11 T Single-wire: AWG 24 -17, M3.5 screw

Strand: AWG 20 -16 (Single-wire: ¢ 0.5 -¢ 1.2 mm,
(Single-wire: 0.5 -¢ 1.2 mm, Strand: 0.5-1.3 m)

- Strand: 0.5-1.3 mi)

*: Except when using EMU2-CT5(-4 W).

Misconnection Distinction Support

Check the abnormality of the phase angle of the voltage and the current,
identify the wiring mistake, support discrimination of misconnection!

Broken lines indicate
location of misconnection.

Examples of Display

Check Screens Example
of Misconnection

: The above examples are sample images. Refer to the operation manual for actual screens,
the check method, directions for use, etc.
: Refer to the operation manual for the table for distinction.

*

*

* Applicable to EMU4-HM1-MB, EMU4-LG1-MB and EMU4-VA2.

Features
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Selection Procedure of EcoMonitorPlus

. Selection of Basic Unit/
Extension Unit

B (DSelection of basic unit B®@Selection of extension unit

Purpose e e ] Measurement Purpose Number of circuits measured
Povermessurement VU aM1B 1 iUchaERse | O TUTEESEUTS (essromenofereuts e o 2orUs R e
ecitona) jestares | EMUS-HMI-MB 3 oo e et e Witk diferent voliages - EMUA-VAZ< 8 e e Bivauts)
Leakage ourmsnt EMUA4-LG1-MB* 1 circuit o rfe. EMUA4-AX4™** 4 points of analog input

*1: Current, voltage, electric energy, etc. can not be measured. monq{}ﬁ{'iaf;g f%fcﬁi?ieersaﬁon EMU4-PX4*2* go%?ie:gtsigggtmse or

*2: Up to 3 extension units can be added to a basic unit.

*3: Cannot be used with only an extension unit.

*4: Can be used only for circuits that branch from single-phase
3-wire to single-phase 2-wire.

You can select optional logging units and
communication units as needed to extend your system!

Selection of Current Sensor cnand

Zero-Phase Current Transformer zcn
B (DSelection of dedicated CT

Select according to the circuit breaker's rated current,
phase wire system, and power line diameter

Selection of dedicated CT

Phase wire system Number of required CTs Breaker AT e BT T ;‘;gfm
EMU-CT50-A X
Single-phase K ~50A
2-wire system | EMU-CT50 O
(1P2W) L {00A EMU-CT100-A X
Direct EMU-CT100 O
Single-phase 3-wire Nors measurement EMU-CT250-A X
system / Three-phase K ~250A EMU-CT250 o
3-wire system 4
(1P3W/3P3W) L ~400A EMU-CT400-A O
~600A EMU-CT600-A O
Three-phase = ent transformer rating odel supporting CE
4-wire system | Combined with == -
(8P4W) |l_ $ @A $ current transformer SO
for instruments ~30,000A/5A EMU2-CT5 O
Please use a commercially available current sensor cable. (See P19 and P20 for details.) EMU2-CT5-4W @)

* Except for EMU2-CT5/EMU2-CT5-4W

B @Selection of dedicated ZCT

Check wire diameter, voltage (use at low pressure 600 V or lower) and select from ZCT hole diameter.(See P25)
Please use a general-puroduct for the ZCT cable to be connected to the measuing instrumend. (See P19 for details)

8l Selection of Display UnitEmus-pesy

Usage method Required instruments Configuration example
Setting instruments by bringing =
this device, when not using . . H I | —
a display on the main unit Display unit (EMU4-D65) x 1 ﬁil §‘ f§§| L
continuously (Change connectlons) .
Visual management of ’
the measurement of multiple ) . Fixed and install to switch i st _
Display unit (EMU4-D65) x 1 E
circuits with a single device fsplay unit (EMU )% g'stp'?yrs;°rlr’“ei‘sureme”t gﬁ%ﬂﬁi i ol
by switching displays atafor faireults BT T Y
Visual management of Dsplay unit (EMU4-D65) 1 " |
multiple points of measurement  Display unit connection cable (EMU2-CB1-DP) rgfgéf“%“ 7l —
.dadt.a .fc?r elag?h (I:lrcwt with Display unit power cable (EMU4-CB-DPS) LEREC oH : =
Individual displays Commercially available DC power supply S Up to 7 compact display units can be connected.

*1: At least one compact display unit is required for the main measuring instrument. (A cable (1m) for connecting the compact display unit to the main unit is included.)



Examples of Energy Measuring Unit Configurations

B ®Power measurement of 7 circuits (3-phase 3-wire system, low voltage circuit, rated primary current 50 A)

X X X X X

50A 50A 50A 50A 50A Current input

' Voltage input ' 50

AC100~240V

I
1

oo IR

X X

@ ® ®|

' - [ Display of measurement value ]
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Product name Mode Quantity

@ Enr:?gyy'\lcﬂeea:su;:?nggUSr:ietndard Model] S !
@ E:Z:g;/ mz::;r:;ngxti:gon Unit for Same Voltage System] i 8
® Logging Unit EMU4-LM 1
@ SD memory card for logging unit EMU4-SD2GB 1
@ Split-type current sensor EMU-CT50-A 14
® Display unit EMUA4-D65 1

(@Leakage measurement of 1 circuit + power measurement of 2 circuits (3-phase 3-wire system,
low voltage circuit, rated primary current 50 A) + analog input (4 points) + pulse input (4 points)

* 'Current |nput'
' Voltage |nput
[SELLE
Leakage measurement Temperature/humidity sensor with Water meter with
analog output function pulse transmission function
AG100~240V Analog input Pulse input
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. [ Display of measurement value ]
=20
Product name Mode Quantity

D fneuiaton Moniter Model ElEE |
® E:i:g)y mz::#r:;ngxttizisﬁon Unit for Same Voltage System] A L
@ Analog input unit EMU4-AX4 1
@ Pulse input unit EMU4-PX4 1
®  Logging Unit EMU4-LM 1
@ SD memory card for logging unit EMU4-SD2GB 1
@ Split-type current sensor EMU-CT50-A 4
Split-type zero-phase current converter CZ-22S 9
© Display unit EMU4-D65 1
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Product Lineup

Bl Energy Measuring Unitsasic unit*)

Lineup of three types of basic measuring units

Suitable for visualization of
"energy" in a simple way.

-
@ Equipped with basic functions for monitoring
of voltage, current, power and electric energy.
@ Standard-equipped with
MODBUS RTU communication.

In addition to the functions of the Standard Model,
this model comes with additional functions for
the measurement of 3-phase 4-wire and pulse count.

(D Same basic functions as the Standard Model.
(@ Standard-equipped with
MODBUS RTU communication.
® Three-phase 3-wire,
440V direct voltage input is available.
@ Capable of displaying harmonic current, voltage,
apparent power, periodic electric energy
and electric energy conversion value.
® Pulse - contact input / output possible

Capable of measuring the leakage current
of the low-voltage circuit.

(D Measurement of leakage current.

@ Equipped with a MODBUS RTU
communication function.

® Capable of measuring lor
(resistive leakage current).

@ Equipped with alarm functions.

Energy Measuring Unit

Pl e [Energy Measuring Standard Model]

Energy Measuring Unit

IFiEELIE e [Energy Measuring High Performance Model]

Energy Measuring Unit

IPREE LS T [Insulation Monitor Model]

Model EMU4-BM1-MB

EMU4-HM1-MB

Model

Model EMU4-LG1-MB

*1: Basic unit cannot be used as an extension unit.

] Energy Measuring Unit(extension unit

Lineup of four types of extension measuring units

For measurement
of circuits of same voltage.

(D Measurement of two circuits
(per unit).

For measurement
of circuits of different voltages.

@ Measurement of two circuits
(per unit).

RN X

can be input

For measurement
of temperature,
humidity, vibration etc.

@ Four points of analog data

For measurement of the production
number and flow rate (water - gas - air),
operation monitoring of equipment!

-

e ——

d

[
4
z

LCEAE R

@ Possible to input 4 pulses or contacts
(Switching setting of pulse input /

@ The same number of contacts or
pulses as the number of circuits can
be output for each circuit.

® Connection wiring for voltage not
necessary for measurement of same
voltage (capable of measuring same

(@ The same number of contacts or

pulses as the number of circuits can
be output for each circuit.

(@ Measurement of different

transformer system by each
unit (capable of measuring voltage

contact input for each input CH)
(@ Monitoring equipment operation
time with contact input
(3 Contact output possible

(@ Measurement can be performed with
a cycle of 1 msxCH number or
50 msxCH number (setting change)

® Contact output possible

@ Capable of calculating the value of
moving average (averaging over an

voltage that measured by the unit different from that measured by the arbitrary period)
connected on the left side). unit connected on the left side).
Energy Measuring Unit Energy Measuring Unit
Pl [Energy Measuring Extension Unit Pl s [Energy Measuring Extension Unit Pl Analog Input Unit Product Pulse Input Unit
name name . name name
for Same Voltage System] for Different Voltage System]
Model EMU4-A2 Model EMU4-VA2 Model EMU4-AX4 Model EMU4-PX4




B Optional Units

For customers who want to easily
manage data using SD memory cards!

<BATTERY

For customers who want to connect to
CC-Link communication!

' LA
Product name Logging Unit Product name CC-Link communication Unit
Model EMU4-LM Model EMU4-CM-C

P> Options for Logging Unit

Product Model External view
SD memory card EMU4-SD2GB
for logging unit
Lithium battery EMU4-BT U
for logging unit

P Split-type Current Sensor

Logging units include one lithium battery
(EMU4-BT) when purchased.

I Accessories

P Split-type 5A Current Sensor

Product Lineup

. UL-CE Cable . UL-CE
Product Model External view compatibility Product Model length | External view |consatinility
EMU-CT5-A X T
EMU-CT50-A X 5A split-type EMU2-CT5 0.5m g_ ~ e}
EMU-CT100-A X current sensor o~
EMU-CT250-A X EMU2-CT5-4W 0.5m g- :% (@)
itt- EMU-CT400-A
Split-type current “ , EMU2-CB-Q5A* | 0.5m O
sensor 5A split-type
EMU-CT600-A O current sensor cable
EMU2-CB-Q5A-4W** | 0.5m | ————— | O
EMU-CT50 O
EMU-CT100 O : EMU2-CB-T1M im O
Extension cable ;
EMU-CT250 O (Standard type) EMU2-CB-T5M 5m | 4 m—— O
* 1: Use commercially available cables for the connection of current sensors. EMU2-CB-T10M 10m O
Applicable electric wire (described on P19 and 20) . EMU2-CB-T1MS im | o O
* 2: Current sensor cable can be extended up to 50 m. Extension cable . I
(except for EMU2-CT5, EMU2-CT5-4W.) (Separete type) EMU2-CB-T5SMS 5M | st S
EMU2-CB-T10MS|  10m O

» Display Unit * 3: Required when using EMU2-CT5. (It becomes one set with two current sensors and cables.)
Broang Product el e * 4: Required when using EMU2-CT5-4W. (It becomes one set with three current sensors and cables.)
]
_ ) P> Zero-phase Current transformer
Display unit EMU4-D65** Ell L . UL-CE
tEus Product Model External view compatibiity
Display unit 02225 o
N NP+ AR S ) CZ-30S X
connecting cable EMU2-CB1-DP Spllt-t){pe zerc:;phase CZ-55S X
current converter CZ-77S x
- EMU2-CB-T1M Cz-112S N X
Extension cable EMU2-CB-T5M — ZT15B X
EMU2-CB-T10M Through-type %Eigg N X
i i “Refer to outline zero-phase l x
Display unit EMU4-CB-DPS™* craing e erter ZT608 O e
power cable See P30 ZT180B — K @)
v E. — n ZT1100B O
5: One unit is required for EMU-D65 setting of the device. - -
*6: EMU4-D65 includes a connection cable (1 m) to the instrument main unit. Zero-phase current ZTABO0A Refer to outline X
*7: Required only when connecting multiple EMU4-D65. transformer with ZTA1200A drawing X
*8: When connecting multiple EMU4-D65, commercially available DC power primary conductor ZTA2000A See P29 X

supply is necessary.

* 9: The zero-phase current transformer can be wired up to 50 m.
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Specification

Energy Measuring Unit
 WBasicUnit 000000000000

Model

Energy Measuring Standard Model
EMU4-BM1-MB

Energy Measuring High Performance Model
EMU4-HM1-MB

Insulation Monitor Model
EMU4-LG1-MB

Phase wire system

Single-phase 2-wire/ single-phase 3-wire,
3-phase 3-wire common

Single-phase 2-wire/ single-phase 3-wire,
3-phase 3-wire/ 3-phase 4-wire common

Single-phase 2-wire/ single-phase 3-wire,
3-phase 3-wire/ 3-phase 4-wire common

S D 110V, 220V AC common *' 110V, 220V, 440V AC common*? 110V, 220V, 440V AC common*
-phase
Voltage Slngle-phase 110V Ac (between wires 1 and 2, and wires 2 and 3) 110V AC (between \(I'\gir?s 1and 2, a|1'|d wires 2 and 3), | 110V AC (between }lgr?s 1and 2, a1nd wires 2 and 3),
) etween wires etween wires
Cil’cuit 3-wire 220V AC (between wires 1 and 3) 220V AC (be&v/eAeS ‘(’l\ge;?vsv;e?wn\?nresa?d wwg)s 2 and 3), | 220V AC (betweeg }’g;?\?v;en w"esa1nd wwrg)s 2 and 3),
[P ment 3-phase 4-wire — Minimum: 63.5V/110V AC, Maximum: 277V/480V AC*® | Minimum: 63.5V/110V AC, Maximum: 277V/480V AC**®
ratings 50A, 100A, 250A, 400A, 600A 1A

(Dedicated split-type current sensor is used. All values indicate primary current values of current sensor,) . o i .
5A (Mitsubishi ZCT is used. Primary

current value of ZCT is indicated.)

Current circuit . ) . . o .
(Dedicated 5A current sensor is used. Current transformer (CT) is used in two-step configuration together with the
5A current sensor in order to allow a maximum primary current value setting of 30,0004) **

50/60Hz (automatic frequency selection)
100V - 240V AC (+10%, -15%) 50/60Hz
1 circuit(2 circuits in single-phase 2-wire system and 2 circuits measurement setting) ‘ 1 circuit
For each phase: 0.1VA (110V AC), 0.2VA (220V AC)\ For each phase: 0.1VA (110V AC), 0.2VA (220V AC), 0.4VA (440V AC)
For each phase: 0.1VA (current sensor primary side)
110V AC:2.0VA AC220V:3.0VA

Current, demanded current, voltage, power, demanded power, reactive power, power factor, frequency, electric energy
(regenerative, consumption), reactive electric energy*”, current imbalance rate, voltage imbalance rate, operating time

Frequency
Auxiliary power rating
No. of measurement circuits
Voltage circuit
Current circuit
Auxiliary power circuit*"!

Consumption VA

Measurement items ISR ey, il GEEE Gy, Ceakage curtent, dernanded leakage curert,
— harmonic current, harmonic voltage, pulse coum value, dema::iselzl?gsciitlae:g?sai:rgrzr::‘urr'ent*a,
pulse conversion value, electric energy c value| leakage current difference conversion value*8*9
Current, voltage, power, reactive power, apparent power, |Current, voltage, power, reactive power, apparent power, Low sensitivity mode
frequency: +1.0% (relative to rated input) frequency: +1.0% (relative to rated input) Leakage current lo, resistive leakage current lor: +2.5%
5 Power factor: £3.0% _ Powerfactor £3.0% (relative to 10 to 100% of rating)
Main unit tolerances*s Electric energy: =2.0% (in 5 to 100% Electric energy: £2.0% (in 5 to 100% Leakage current lo, resistive leakage current lor: £2.5 mA
) range of rated values; power factor = 1) .
range of rated values; power factor = 1) Reactive electric energy: +2.5% (in 10 to 100% (relative to 10% of rating or lower)
Reactive electric energy: £2.5% range of rated values; power factor = 0) High sensitivity mode
U) (in 10 to 100% range of rated values; power factor = 0) Harmonic current, harmonic voltage: +2.5% Leakage current lo, resistive leakage current lor: +2.5 mA
msec urrent: 2 se, resistiv urrent;
-8 Data update cycle 100 Leakage current: 2 sec, resistive leakage current: 2 sec
o Input signal format — Non-voltage a contact, 1 input (Select function from below) -
=h Function = Contact/pulse input =
Contact ON time:
8 Sehtact ON time N ams orless 2000ms or mors
H Contact OFF time:
(= ol External Contact input - 2000ms or more OFFW -
o input Chattering time: I |
P 3ms or less 2000ms or more
=] specification Pulse ON time: 3ms orless 3000ms or more
30ms or more =1 f—
i Pulse OFF time: ON
Pulse input - 30ms or more m -
Chattering time: O | |
3ms or less 30ms or more
Rated input voltage/current — 5VDC, 7 mA —
Output signal format - Non-voltage a contact, 1 output (Select function from below)*
Function — Alarm/pulse output Alarm/pulse output
Contact output of alarm generating status Contact output of alarm generating status
Select monitoring target from below. Select monitoring target from below
Monitoring of current demand upper limit, Leakage current first stage alarm
monitoring of current demand lower limit Leakage current second stage alarm
Monitoring of N-phase current demand upper limit|  Resistance leakage current first stage alarm
External I;\/Illoni_ttori_ng Off Ili_ne vollttage Il.lpper Il_im_itt Resistance leakage current second stage alarm
MDr?i?ll)r(;rzg%fopf:g:ev%ﬁgSecLM;;?);;?%it Limit alarm of number of first stage alarm
°|:|I-Pu‘_ Alarm output - Monitoring of phase voltage lower limit . occur;ences of Iefakage current
spemflcatlon Monitoring of power demand upper limit, Limit alarm of number of second stage alarm
monitoring of power demand lower limit ~_occurrences of leakage current
Monitoring of power factor upper limit, Limit alarm of number of first stage alarm
monitoring of power factor lower limit occurrences of resistance leakage current
Monitoring of pulse conversion value upper limit Limit alarm of number of second stage alarm
Monitoring of current imbalance rate upper limit occurrences of resistance leakage current
Monitoring of voltage imbalance rate upper limit
Output pulse width — 0.1~0.15S8
Rated switching voltage/current — 35V DC 75 mA, 24V AC 75 mA (Power factor = 1)
Power Setting values, electric energy (consumption, regenerative), reactive electric energy, *Setting values
interruption Recorded item periodic electric energy, operating time, pulse count value, pulse conversion value, electric energy Number of alarm oceurrences
backup conversion value, maximum value, minimum value (Stored in the nonvolatile memory) (Stored in the nonuvolatile memory)
Compatible standard Cemarking (EMC: EN-61326-1: 2013, Safety:EN-61010-1: 2010), UL: UL61010-1*"**
Operating temperature range -5°C to +55°C (ave. daily temp. of 35°C or lower)
operating | Operating humidity range 30% to 85%RH (no condensation)
environment| gtorage temperature range -10°C to +60°C (ave. daily temp. of 35°C or lower)
Altitude 2,000 m or lower

Commercial-frequency
withstand voltage

Insulation resistance
Auxiliary power/
voltage input terminal

Compatible

wire Current input

. . ™ . Leak: i / volf i ] - il
Current input / voltage input all together -auxiliary power supply all at once AC2000V 1 minute | %5 swer suppi ol & onse AG20000 T mnuta. -
Current input / voltage input / auxiliary power supply terminal all together-External input / auxiliary power supply terminal all together
1 External output - Display unit connector -
At the same locations as above: 10 MQ or more (500V DC)
WG26-16 (single wire/stranded wires)
Single wire: AWG24-17, Stranded wires: AWG20-16 **°
(Single wire: ¢0.5mm to $1.2 mm, Stranded wires: 0.5mm to 1.3 mm)
In tput terminal — . . ) : ;
put/output te a (Single wire: ¢$0.65mm to ¢1.2 mm, Stranded wires: 0.3mm to 1.25 mm)
Weight 0.2 kg
©110V and 220V can be connected directly. Externally moumed voltage transformer (VT) for instrument is needed for voltages greater than those (primary voltage can be set to up to 110000V, and secondary voltage can be set
between 1 and 220V). For details, see the instruction manui:

All terminals at once (excluding communication circuit, frame GND terminal) -Between outer box AC 2000
Leakage current input / voltage input /
output -Display unit connector -Communication terminal All at once AC2000 V for 1 minute | communication terminal All at onee AC2000 V for 1 minute
(Single wire: ¢ 0.65mm to ¢1.2 mm, Stranded wires: 0.3mm to 1.25mn)
AWG22-16 (single wire/stranded wires)
External dimensions (unit: mm) 37.5 (W) x 90 (H) x 94 (D) mm (excluding protruding parts) (Maximum size including projections: 41.5 (W) x 90 (H) x 94 (D))
110V, 220V and 440V can be connected directly. Externally molmled voltage transformer (VT) for instrument is needed for voltages greater than those (primary voltage can be set to up to 110000V, and secondary voltage can be

set between 1 and 220V). For details, see the instruction manual

3:63.5V/110V —277V/480V can be connected directly. An externally mounted voltage transformer (VT) for instrument is needed for voltages greater than those (primary voltage can be set to up to 110000V, and secondary voltage
can be set between 1 and 220V). For details, see the instruction manual.

: The settable primary current when using the 5A current sensor is as follows:
5A, BA,7.5A,8A,10A,12A, 15A, 20A, 25A, 30A, 40A, 50A, 60A, 75A, 80A, 100A, 120A, 150A, 200A, 250A, 300A, 400A, 500A, 600A, 750A, BO0OA, 1000A, 1200A, 1500A, 1600A, 2000A, 2500A, 3000A, 4000A, 5000A, 6000A,
7500A, 8000A, 10000A, 12000A, 20000A, 25000A, 30000A(CT primary side can be set freely up to 30000A. However, CT secondary side is fixed at 5A.)

: Refer 10 the specifications of options (split-type current sensor, 5A current sensor) on page 24 for the current sensor error rates.

: Refer to the instruction manual for the detail on the setting of pulse unit

: Measurements are conducted based on a setting other than 2-circuit measurement timewith setting.

: It measures only in the case of Single-phase 2-wire, Single-phase 3-wire, 3-phase 3-wire.

: Resistance partial leakage current lorset arbl(rar\\y is the reference value, and the difference value from this reference value is "resistance partial leakage current differential conversion value"

: Recommended bar terminal: NichihuTGV TC-1.256-11T.

: Connected with optional units, it increases AOTTD\/4 BVA, AC220V:5.0VA.Connected with display units, it increases AC110V:1.5VA, AC220V:2.0VA.

110V, 220V and 440V can be connected directly. Externally mounted voltage transformer (VT) for instrument is needed for voltages greater than those (maximum:600V AC). For details, see the instruction manual.

: 63.5V/110V —277V/480V can be connected directly. Externally mounted voltage transformer (VT) for instrument is needed for voltages greater than those (maximum:600V AC). For details, see the instruction manual

It conforms to UL standard only when it is combined with the following current sensor.
EMU2-CT5, EMU2-CT5-4W, EMU-CT50, EMU-CT100, EMU-CT250, EMU-CT400-A, EMU-CT600-A

*15: ZCT complies with UL in combination with ZT60B, ZT80B, ZT100B

=
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Specification
Item Specification
Energy Measuring Extension Unit for Different voltage system | Energy Measuring Extension Unit for Same Voltage System
Model
o EMU4-VA2 EMU4-A2
. Single-phase 2-wire/single-phase 3-wire,
=S vet 3-phase 3-wire/3-phase 4-wire common
Sndiepnaseemiey 110V, 220V, 440V AC common*' (Same as the unit connected on the left side*’)
Voltage Slngle-phase 110V AC (between wires 1 and 2, and wires 2 and 3), 220V AC (between wires 1 and 3)
circuit 3-wire 220V AC (between wires 1 and 2, and wires 2 and 3), 440V AC (between wires 1 and 3)
IMeament 3-phase 4-wire Minimum: 63.5V/110V AC, Max.: 277V/480V AC*

50A, 100A, 250A, 400A, 600A

ratings (Dedicated split-type current sensor is used. All values indicate primary current values of current sensor.)
Current circuit 5A
(Dedicated 5A current sensor is used. Current transformer (CT) is used in two-step configuration together with the
5A current sensor in order to allow a maximum primary current value setting of 30,000A) **
Frequency 50/60Hz (automatic frequency selection)
Auxiliary power rating Same as measuring unit main unit (supplied from basic unit)
No. of measurement circuits 2 circuits (single-phase 2-wire system and 2 circuits Measurement setting 4 circuits)
Voltage circuit |For each phase: 0.1VA (110V AC), 0.2VA (220V AC), 0.4VA (440V AC) ‘ -
Consumption VA| Current circuit For each phase: 0.1VA (current sensor primary side)
Auxiliary power circuit*" AC110V: 1.0VA AC220VA:1.5VA
Current, demanded current, voltage, power, demanded power, reactive power, power factor, frequency, electric energy
Measurement items (regenerative, consumption), reactive electric energy*®, current imbalance rate, voltage imbalance rate, operating time

Apparent power, harmonic current, harmonic voltage, electric energy conversion value
Current, voltage, power, reactive power, apparent power, frequency: +1.0% (relative to rated input)
Power factor: +3.0%

Main unit tolerances** Electric energy: +2.0% (in 5 to 100% range of rated values; power factor = 1)
Reactive electric energy: +2.5% (in 10 to 100% range of rated values; power factor = 0)
Harmonic current, harmonic voltage: +2.5%

Data update cycle 100msec
Input signal format — _

External |Function = —_

uoneoyyioads E

input Contact input — —
specification Pulse input _ _
Rated input voltage/current — —
Output signal format Non-voltage a contact, 2 output (Select function from below)*
Function Alarm/pulse output
Contact output of alarm generating status
Select monitoring target from below.
Monitoring of current demand upper limit, monitoring of current demand lower limit
Monitoring of N-phase current demand upper limit
Monitoring of line voltage upper limit
Monitoring of line voltage lower limit
E:t:m":l Alarm output Monitoring of phase voltage upper limit
speclilfi’()::lion Monitoring of phase voltage lower limit
Monitoring of power demand upper limit, monitoring of power demand lower limit
Monitoring of power factor upper limit, monitoring of power factor lower limit
Monitoring of current imbalance rate upper limit
Monitoring of voltage imbalance rate upper limit
Output pulse width 0.1~0.15S
Rated switching voltage/current 35V DC 75 mA, 24V AC 75 mA (Power factor = 1)
Power Setting values, electric energy (consumption, regenerative), reactive electric energy,
interruption Recorded item periodic electric energy, operating time, pulse count value, pulse conversion value, electric energy
backup conversion value, maximum value, minimum value (Stored in the nonvolatile memory)
Compatible standard CE marking (EMC: EN-61326-1: 2013, Safety: EN-61010-1: 2010), UL: UL61010-1*®
Operating temperature range -5°C to +55°C (ave. daily temp. of 35°C or lower)
Operati Operating humidity range 30% to 85%RH (no condensation)
l Storage temperature range -10°C to +60°C (ave. daily temp. of 35°C or lower)
Altitude 2,000 m or lower
Between all terminals (excluding communication circuit and frame GND terminal) and external casing: 2,000V AC for 1 min
Commercial-frequency Between all current/voltage inputs and all auxiliary power terminals: 2,000V AC for 1 min
withstand voltage Between all current/voltage inputs, auxiliary power terminals and all contact/pulse inputs,
pulse/alarm outputs, communication terminals: 2,000V AC for 1 min
Insulation resistance At the same locations as above: 10 MQ or more (500V DC)
Auxiliary power/ AWG22-16 (single wire/stranded wires)
voltage input terminal | (Single wire: $0.65to ¢1.2 mm, Stranded wires: 0.3mm to 1.25mni) -
Compatible : ingle wire: AWG24-17, Stranded wires: AWG20-16 *
s Current input g G 'S G

(Single wire: ¢0.5mm to ¢1.2 mm, Stranded wires: 0.5mmi to 1.3 mni)
AWG22-16 (single wire/stranded wires)
(Single wire: ¢0.65mm to ¢1.2 mm, Stranded wires: 0.3mmi to 1.25 mni)
Weight 0.2kg
External dimensions (unit: mm) | 37.5 (W) x 90 (H) x 94 (D) mm (excluding protruding parts) (Maximum size including projections: 41.5 (W) x 90 (H) x 94 (D))

*1: 110V, 220V and 440V can be connected directly. Externally mounted voltage transformer (VT) for instrument is needed for voltages greater than those (primary voltage can be set to up to 110000V, and secondary voltage can be
set between 1 and 220V). For details, see the instruction manual.
*2: 63.5V/110V —277V/480V can be connected directly. An externally mounted voltage transformer (VT) for instrument is needed for voltages greater than those (primary voltage can be set to up to 110000V, and secondary voltage
can be set between 1 and 220V). For details, see the instruction manual.
* 3: The settable primary current when using the 5A current sensor is as follows:
5A, BA, 7.5A, 8A, 10A, 12A, 15A, 20A, 25A, 30A, 40A, 50A, B0A, 75A, BOA, 100A, 120A, 150A, 200Av250A, 300A, 400A, 500A, BO0A, 750A, 800A, 1000A, 1200A, 1500A, 1600A, 2000A, 25004, 3000A, 4000A, 5000A, BO00A,
7500A, 8000A, T0000A, 12000A, 20000A, 25000A, 30000A(CT primary side can be set freely up to 30000A. However, CT secondary side is fixed at 5A.) 20
efer to the specifications of options (split-type current sensor, 5A current sensor) on page 24 for the current sensor error rates.
efer to the instruction manual for the detail on the setting of pulse unit.

Input/output terminal

leasurements are conducted based on a setting other than 2-circuit measurement time with setting
ecommended rod terminal: NichihuTGV TC-1.25-11T.
8t COmforms to UL s(andard only when it is combined with the following current sensor.
EMU2-CT5, EMU2-CT5-4W, EMU-CT50, EMU-CT100, EMU-CT250, EMU-CT400-A, EMU-CT600-A
*9: It is measured with (he s’xme phase type.



Specification
ltem Specification
Model Analog Input Unit Pulse Input Unit
EMU4-AX4 EMU4-PX4

110V AC: 2.0VA

Consumption VA (unit only) 200V AG: 2 5VA

Number of input contacts 4
Input signal format Differential input (0 - +5V, 0 to +20mA) ‘ Non-voltage contact (supplied from the main unit)
Insulation type Photocoupler insulation
Voltage: 0 to +5V (Input resistance: 1MQ)
Rated input voltage/ Current: 0 to +20mA (Input resistance: 2500) DC6.5V. 10mA
current * Input range (voltage/current) can be switched. ’

(Switch each channel in the settings.)

Pulse-on time: 30 ms or more

Input | Input pulse conditions — Pulse-off time: 30 ms or more
specifications Chattering time: 3 ms or less
) _ Pulse input: Pulse count value, pulse conversion value
. AD conversion value, scaling value **, Contact input: Operation time, contact conditions
Measured items number of times level exceeded * External input (pulse input/contact input) can be switched.
(Switch each channel in the settings.)
Range of measurement AD conversion value: 0 to 4095 Pulse count value: 0 to 999,999
values Scaling value: -32,767 to 32,767 Pulse conversion value: 0.001 to 999,999,000
Accuracy AD conversion value: Input rating +1.0% (23°C+10°C) -

Data update cycle 1 ms x number of channels * _

50 ms x number of channels *'

Output signal type Non-voltage a contact, 1 output
Scaling value upper/lower limit monitoring,
Alarm elements| scaling value upper limit monitoring, Pulse conversion value upper limit monitoring
External |Functions| scaling value lower limit monitoring

_g, output ﬁ:{[r\r;;eset Select Auto or Latching Auto

(1] Rated switching voltage/current DC35V, 75mA or AC24V, 75mA (Power factor: 1)

‘__’.: Insulation type Semiconductor relay insulation

6' Compatible standards *' CE marking (EMC: EN61326-1:2013, Safety: EN-61010-1:2010), UL: UL61010-1

Q Operating temperature range -5°C to +55°C

= Operating | Operating humidity range 30% to 80% RH (no condensation)

g environment | Storage temperature range -10°C to +60°C
Altitude 2,000 m or less

B i ] B Stranded wire: AWG22-16 (0.3mmi to 1.25mm)

Single wire: AWG22-16 (¢ 0.65mm to ¢1.2mm)

Stranded wire: AWG22-16 (0.3mmi to 1.25mm)

Compatible Single wire: AWG22-16 ($0.65mm to ¢1.2mm) -
wire Contact output terminal Stranded wire: AWG26-18 (0.12mm to 0.8mm)
Single wire: AWG26-18 (¢0.4mm to ¢1.0mm)

Stranded wire: AWG26-18 (0.12mm to 0.8mm)

Analog input terminal

e Single wire: AWG26-18 ($0.4mm to ¢1.0mm) -
External input terminal — 0.5 to 0.6N-m
Tightening | Analog input terminal 0.5 t0 0.6Nem —
torque | contact output terminal 0.5 t0 0.6N-m
FG terminal 0.5 t0 0.6N-m ‘ —

37.5 (W) x 90 (H) x 92.9 (D) (Excluding protruding parts)
(Dimensions including protruding parts: 41.5 (W) x 90 (H) x 94 (D))

*1: This value varies according to the number of channels that are set to allow AD conversion, as shown below.
*2: This value can be averaged with in the desired range (1 to 100 points).

External dimensions (Units: mm)

Number of channels set to allow AD conversion 1 2 3 4
Measurement mode ims ims 2ms 3ms 4ms
50ms 50ms 150ms 150ms 200ms

B Precautions (For details, see Sales and Service YAMA263 on the Mitsubishi Electric LVS website.)

1. If you are already using a basic unit (product version A) and are considering an extension that includes a combination of a CC-Link communication unit
(EMU4-CM-C) and an analog input unit (EMU4-AX4)/pulse input unit (EMU4-PX4), please limit the number of extension units to 2 or less.
Example 1: Extension unit EMU4-AX4/EMU4-PX4 x 2
Example 2: Extension unit EMU4-AX4/EMU4-PX4 x 1 + Extension unit EMU4-AX4/EMU4-PX4 x 1
Example 3: Extension unit EMU4-AX4/EMU4-PX4 x 1

|
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2 extension units 2 extension units é/“ 1 extension unit

2. If you use a compact display unit (product version A) to display the measurement values for an analog input unit (EMU4-AX4)/pulse input unit
(EMU4-PX4), an error screen will appear. If you have extended an analog input unit (EMU4-AX4)/pulse input unit (EMU4-PX4) and are considering
the use of a compact display unit (product version A) that you have already purchased, please contact Customer Service for assistance.




Specification

» Specifications of MODBUS RTU Communication

ltem
Physical interface

Specification
RS-485 2wires half duplex

Communication protocol

MODBUS RTU mode

Transmission method

Asynchronous

Transmission wiring type

Multi-drop bus (either directly on the trunk cable, forming a daisy-chain)

Baud rate 2400, 4800, 9600, 19200, 38400bps (default: 19,200 bps)
Data bit 8

Stop bit 1,2 (default: 1)

Parity bit ODD, EVEN, NONE(default:EVEN)

Slave address

1~255 (FFh) (default: 1)
0: Broadcast

Response time

1s or shorter from completion of receiving query data to response transmission

Terminating resistor 120Q 1/2W
Transmission distance 1,200m
Maximum connectable devices 31 devices

Recommended cable

SPEV (SB) -MPC-0.2x3P (Or more Mitsubishi cable industries)

HDisplay Unit

Item Specification
Model EMU4-D65
Auxiliary power supply

Auxiliary power

9V DC*

Consumption VA

Display device

LCD (with backlight)

Display refresh interval

1000 ms

Wh+A+4 element

Display of four elements: Electric energy, current and four other elements (selectable) (The number of display digits of electric energy is six digits.)

Measurement - .
Harmonic detail

Display of detailed harmonic order data of harmonic current and harmonic voltage*

value display Other

Display determined elements for each unit

Alarm display Alarm status display

Display of upper-/lower-limit alarm generating status and contact output status

Alarm value display

Display of upper-/lower-limit alarm values and generating time

EMU setting Setting of EcoMonitorPlus/EcoMonitorPro (phase wire, primary voltage, primary current, sensor type, demand time limit, pulse unit, measuring mode, etc.)
Setting Clock setting Setting of internal clock of EMU4-LM
Alarm setting Setting of upper-limit alarm value and lower-limit alarm value
Display setting Setting of LCD (with backlight) contrast and backlight ON status
Data reset Reset integrated values such as maximum value, minimum value, electric energy(consumption / regeneration), reactive electric energy , pulse count value, pulse conversion value

Data preset

Preset the integrated value such as electric energy (consumption - regeneration), reactive electric energy, pulse count value, pulse conversion value etc

Connection to energy measuring unit

Dedicated cable (supplied with product) used for connection. Cable extension: 10 m max.*

Max. number of connectable units

7 units (For one basic unit)*

Installation method

Installs to IEC rail or panel

Operating temperature range

-5%C to +55°C (ave. daily temp. of +35°C or lower)

Operating humidity range

30% to 80%RH (no condensation)

Storage temperature range

-10°C to +60°C (ave. daily temp. of +35°C or lower)

Weight

0.1 kg

*1: Supplied from energy measuring unit. However, when two or more units are connected, use commercial power supply units (compatible product: Cosel PBA15F-9-N1).
*2: Maximum value, minimal value and upper-/lower-limit alarm data are not displayed.
*3: When two or more units are connected, use the display unit connection cable (option). When extending the cable length, use the extension cable (option).

HLogging Unit
» Basic Specification

ltem Specification

Model

EMU4-LM

Auxiliary power supply rating

6.4V DC (supplied from energy measuring unit)

Power interruption backup

Total power interruption backup time of the battery (EMU4-BT) is one year (ave. daily temp. of 35°C or lower). It is recommended to replace the battery every three years.

Set value

Saved in non-volatile memory
* Data will not be lost even if power outage occurs.

Logging data
System log data

Saved in volatile memory
* Data will be lost if power outage occurs when the battery voltage is low (BAT.LED is lit).

Timer operation

Timer operation continues by using the battery in the event of power outage.
* Timer operation stops if the battery voltage is low (BAT.LED is lit) when power outage occurs.
After power is recovered, timer operation starts from 2013/01/01 00:00:00.

Clock accuracy

1 min/month

Output data storage media*'

SD memory card (SD, SDHC)

Compatible model

Energy measuring unit (EcoMonitorLight)
Model: EMU4-BD1-MB, EMU4-HD1-MB
Energy measuring unit (EcoMonitorPlus)
Model: EMU4-BM1-MB, EMU4-HM1-MB, EMU4-LG1-MB, EMU4-VA2, EMU4-A2, EMU4-AX4, EMU4-PX4

Compatible standard

EMC: EN-61326-1:2006

Operating temperature range| -5°C to +55°C (ave. daily temp. of +35°C or lower)
Operating Operating humidity range | 30% to 85%RH (no condensation)
environment| Storage temperature range | -10°C to +60°C (ave. daily temp. of +35°C or lower)
Altitude 2,000m or lower

CEmarking - Weight

0.1 kg *Wight of logging unit only

External dimensions (unit: mm)

25 (W) x 99 (H) x 60 (D) mm “Dimensions of logging unit only

Parts sold separately

SD memory card (EMU4-SD2GB)*"™*

Consumables sold separately

Battery (EMU4-BT)*

*1: Use Mitsubishi SD memory card (EMU4-SD2GB).
If an SD memory card other than above is used, data in the SD memory card may become damaged or problems such as a system shutdown
may occur. Regarding the use of commercially available SD memory cards, access our FA website. Note that the customer is responsible for

verifying safe use of those SD memory cards.

*2: To purchase parts and consumables that are sold separately, contact the dealer from which the product was purchased.
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Specification

» Logging Specification

ltem Specification

Logging mode Autorrnatic uPdat.e Automat!c overwrite/update. . :
Date/time designation| Automatic start/stop according to start time setting
Detailed data Measurement data is saved according to set "Detailed Data Logging Cycle"
Logging data type (1 sec, 1 min, 5 min, 10 min, 15 min, 30 min). * Output as a detailed data file
1-Hour data Measurement data is saved in 1-hour cycles. * Output as 1-hour and 1-day data files.
o Detailed data logging cycle of 1 sec — Maximum of 4 elements
mum;er;raments LBl ERE Detailed data logging cycle of other than 1 sec — Maximum of 10 elements
99ing 1-Hour data Maximum of 10 elements
Maximum logging period
menomberof .| 1circuit | 2circuit | 3circuit | 4circuit | 5circuit | 6circuit | 7 circuit
Logging cycle: 1sec 20hours 6hours 3hours 2hours
Detailed data Logging cycle: 1min 20days 6days 3days 2days
Logging cycle: 5min 100days 30days 15days 10days
Inter_nal mel_“ory Logging cycle: 10min| 200days 60days 30days 20days
Iongg permd Logging cycle: 15min| 300days 90days 45days 30days
Logging cycle: 30min|  600days 180days 90days 60days
memumberof . | 1circuit | 2circuit | 3circuit | 4circuit | 5circuit | 6circuit | 7 circuit
1-Hour data 620 days
(approx.20 months) 186 days (approx. 6 months) 93 days (approx. 3 months) 62 days (approx. 2 months)
memamber of s 1 circuit 2 circuit 3 circuit | 4 circuit 5 circuit 6 circuit 7 circuit
SD memory card (ZGB) Logging cycle: 1sec |approx.10 months | approx.6 months | approx.5 months | approx.4 months | approx.3 months | approx.2 months | approx.2 months
Logging period"2 Logging cycle: Tmin | 10 years or more | 10 years or more | 10 years or more 8 years 6 years 5 years 4 years
Detailed data logging cycle of 5 min,10 min,15 min,30 min — 10 years or more
System log data 3,600 records
Logging data and system log data output formatf CSV format (ASCII code)

*1: The number of measurement circuits varies depending on the connected unit. For details, refer to the instruction manual (detail).
*2: The indicated period is the time period during which data can be saved in a 2GB SD memory card without exceeding its capacity.
The amount of data varies depending on the number of characters. The logging period indicates output at maximum capacity.

B CC-Link Communication Unit

uoneasyoads H

» Basic Specification
Item Specification

Model EMU4-CM-C
Auxiliary power supply ‘rating 6.4V DC (supplied from energy measuring unit)
Energy measuring unit (EcoMonitorLight)
Model: EMU4-BD1-MB, EMU4-HD1-MB
Energy measuring unit (EcoMonitorPlus)
Model: EMU4-BM1-MB, EMU4-HM1-MB, EMU4-LG1-MB, EMU4-VA2, EMU4-A2, EMU4-AX4, EMU4-PX4
Compatible standard EMC: EN-61326-1: 2006
Operating temperature range| -5°C to +55°C (ave. daily temp. of +35°C or lower)
Operating Operating humidity range 30% to 85%RH (no condensation)
environment| Storage temperature range -10°C to +60°C (ave. daily temp. of +35°C or lower)

Compatible model

Altitude 2,000m or lower
CE marking - Weight 0.1 kg *Wight of CC-Link communication unit only
External dimensions (unit: mm) 25(W)x99(H)x60(D)

» CC-Link Communication Specification
Item Specification

Number of Occupied Station 1 Station Remote device station (I/0) data and word data can be transmitted
CC-Link Ver.1.10 Ver.2.00
(Set by Version charge switch)
Remote Station Number (Station Number) | 1to 64
Baud Rate 156k'. 625k, 2.5M, and 10Mbps (changes according tolsettipg) . o
(The interstation cable length and maximum total extension distance vary according to the transmission speed.)
Max.connected device A maximum of 42 units can be connected if configured using only this module.

Use a specified cable for CC-Link communication connection.
Resistance values for terminating resistance are different according to the type of specialized cable used.

Ver.1.10, Ver 2.00 (Set by version charge switch)

Cable terminating resistance




BMAccessories

» Split-type Current Sensor

Specification

Model EMU-CT50-A EMU-CT100-A EMU-CT250-A EMU-CT400-A EMU-CT600-A
Rated primary current 50A AC 100A AC 250A AC 400A AC 600A AC
Rated secondary current 16.66mMA 33.33mA 66.66mA 66.66mA 66.66mA
Rated load 0.1VA

Maximum use voltage 460V AC

Applicable wire size |1V wire 38mm 60mm 200mm 500mmi

(reference) CV wire 22mmi 60mmi 150mmi 400mmi

Ratio error +1% (5 to 100% of rating, RL = 10 Q)

Phase difference variation — i

Measurement category — 2

Degree of contamination -5 ~ +55°C (daily average temperature of 35°C or less)

Operating temperature range 30% ~ 85% RH (no condensation)

Operating humidity range — EN61010-2-32

CE marking compatible standard — 460V

Weight 0.05kg 0.1kg 0.2kg 0.3kg 0.4kg

*: Maximum voltage means voltage to ground.
*: 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.

Model EMU-CT50 EMU-CT100 EMU-CT250
Rated primary current 50A AC 100A AC 250A AC
Rated secondary current 16.66mA 33.33mA 66.66mA
Rated load 0.1VA

Maximum use voltage 460V AC

Applicable wire size |IV wire

60mni or less

150mmi or less

(reference) CV wire

38mni or less

150mmi or less

Ratio error

+1% (5 to 100% of rating, RL = 10 Q)

Phase difference variation

+30 min. (5 to 100% of rating, RL = 10 Q)

Measurement category

il

Degree of contamination

2

Operating temperature range

-5 ~ +55°C (daily average temperature of 35°C or less)

Operating humidity range

5 ~95% RH (However, there is no condensation)

CE marking compatible standard

EN61010-2-32

Maximum voltage compatible with CE marking

460V

Weight \

0.1kg

*: Maximum voltage means voltage to ground.
*: 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.

» 5A Splite-type current sensor

Item Specification

Model EMU2-CT5,EMU2-CT5-4W EMU-CT5-A
Rated primary current 5A AC 5A AC

Rated secondary current 1.66mA 1.66mA

Rated load 0.1VA 0.1VA
Maximum use voltage 260V 460V AC
Applicable wire size |V wire 22mmi 38mm
(reference) CV wire 14mmi 22mnd

Ratio error +1% (5 ~ 100% of rating) +1% (5 ~ 100% of rating)
Phase difference variation il -
Measurement category 2 -

Degree of contamination

-5°C ~ +55°C (daily average temperature of 35°C or less)

-5°C ~ +55°C (daily average temperature of 35°C or less)

Operating humidity range

5% ~ 95% RH (no condensation)

30% ~ 85% RH (no condensation)

CE marking compatible standard

EN61010-2-32

Maximum voltage compatible with CE marking‘

260V

Weight \

0.1kg

0.05kg

*: Maximum voltage means voltage to ground.
*: 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.
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Specification

BMAccessories

» Split-type Zero-phase Current Transformer

Item Specification
Model Cz-228 CZ-30S CZ-558 CZ-778 Cz-1128
Hole diameter (mm) 22 30 55 77 112
Allowable current (A) 50 100 300 600 1000
Weight (kg) 0.5 0.6 1.8 2.8 2.8
Rated short-time current 50 KA (peak-to-peak value: 100 kA)

» Through-type Zero-phase Current Transformer
Item Specification

»Zero-phase Current Transformer with Primary Conductor

ltem Specification

Model ZT15B | ZT30B | ZT40B | ZT60B | ZT80B | ZT100B Model ZTAB600A | ZTA1200A | ZTA2000A
Hole diameter (mm) 15 30 40 60 80 100 Allowable current (A) 600 1200 2000
AEmERE G Refer to the follovying table, “Zero-lphas:e Current transformer (ZCT) inside Diameter, Weight (kg) 6.5 11 27
Maximum Through-wire Diameter and Allowable Current." Rated burden 3
Weight (kg) 02 | 04 | o6 | 20 | 26 | 33 Number of polarities AC600V
Rated short-time current 50 kA (peak-to-peak value: 100 kA) Rated short-time current 100 KA (peak value)

P Zero-phase Current transformer (ZCT) inside Diameter, Maximum Through-wire Diameter and Allowable Current
Maximum through-wire diameter (mm?)
(Allowable current (A) of wire)

Wiring method

Phase wire N9: 9l wire type ZT15B | ZT30B | ZT40B | ZT60B | ZT80B | ZT100B | CZ-22S | CZ-30S | CZ-55S | CZ-77S |CZ-112S
- ﬁggl}llmed wire 8 60 100 325 — — 22 60 250 500 —
Singiephase 2uite| 2 POV \Y) 5 (e1) (217) | (298) | (650) (115) | (@17) | (556) | (842)
600V crossdinked | 3.5 38 100 250 500 800 22 38 200 500 | 1000
polyethylene-insulated wire
Single-core wire (CV wire) | (44) (190) | (855) | (820) | (920) | (1285) | (180) | (190) | (545) | (920) | (1470)
600V 8 38 100 250 500 = 22 38 200 500 =
polyvinyl-insulated wire
Singlepraseduite) (1v) (61) (162) | (298) | (556) (842) (115) | (162) | (469) | (842)
Sphase Sire 600V cross-linked 2 38 60 200 400 600 14 38 150 400 1000
polyethylene-insulated wire
Single-core wire (CV wire) | (31) (190) | (255) (545) (815) | (1005) | (100) | (190) (455) | (815) | (1470)
600V 8 38 60 200 400 = 14 38 150 325 =
polyvinyl-insulated wire
Vihasebie | 4 (V) (61) (162) | (217) | (469) (745) (88) (162) | (395) | (850)
600V cross-linked — 22 60 150 325 600 8 22 150 325 600
polyethylene-insulated wire
Single-core wire (CV wire) (130) | (255) | (455) | (725) | (1005) | (72) (130) | (455) | (725) | (1005)

*: Note that the wire thickness may vary slightly depending on the manufacturer.
*: The IV wire applies to cases where insulators are used.
*: The IV wire applies to cases where insulation in a covered conduit in air.
(Cables of 600mm’ or more have various structures. The values are shown for reference. )

HOptional Parts

» SD Memory Card for Logging Unit P Lithium battery for Logging Unitt
Iltem Specification Iltem Specification
Model EMU4-SD2GB Model EMU4-BT
Memory capacity 2GB Type Manganese dioxide lithium battery
Weight 2g Nominal voltage 3V
Battery capacity 240mAh
Weight 3.89

*: Logging units include one lithium battery when purchased.
*: Cumulative power failure compensation time for one year (daily average
temperature 35 degrees or less), exchange recommended every 3 years.



Specification

» Data Acquisition Software (EMU4-SW1

Recommended
system
environment

0s

Specification

+ Microsoft Windows Vista Ultimate 32bit SP2

+ Microsoft Windows 7 Professional (32bit/64bit) SP1
*+ Microsoft Windows 8.1 Pro (32bit/64bit)

* Microsoft Windows 10 (32bit/64bit)

Microsoft. NET Framework

* Microsoft .NET Framework 2.0
* Microsoft .NET Framework 3.5
* Microsoft .NET Framework 3.5.1

Microsoft Excel

+ Microsoft Excel 2007 SP3 (32bit/64bit)
* Microsoft Excel 2010 SP1 (32bit/64bit)
* Microsoft Excel 2013 SP1 (32bit/64bit)
+ Microsoft Excel 2016 (32bit/64bit)

Basic
specifications

Max. amount of connections

31 units

Languages

Japanese, English

Data collection
functions

Periodic collection

Data is collected and logged in 1-min. or 1-hour cycles.
(Operated in background by the OS task scheduler.)

Current value display

Constant communication is performed to display current values
(Cannot be displayed during periodic collection.)

Max. amount of collection points

124 items

Setting functions

Communication settings

MODBUS RTU communication settings (such as baud rate, stop bit length and parity bit)

Terminal registration

Register the terminal performing data collection

Terminal settings

Terminal settings functions (such as phase wire, rated current and rated voltage)

Measured items registration

Measured items of collected data are registered.

Export/lmport

Set values of communication, terminals and measured items are saved in or read out from a file.

Report output

Output format

Paste aggregate data in an Excel template file. (Excel template files can be freely edited.)

Output types

Monthly, daily and detailed (1-min intervals)

P Logging Unit Utillty

Item Specification

System
requirements

0s

« Microsoft Windows 7 Professional SP1 (32bit/64bit)
« Microsoft Windows 8.1 Pro Update (32bit/64bit)
« Microsoft Windows 10 Pro (32bit/64bit)

NET Framework

* Microsoft .NET Framework 4 Client Profile

Microsoft Excel

« Microsoft Excel 2010 SP2 (32bit)
« Microsoft Excel 2013 SP1 (32bit)
« Microsoft Excel 2016 (32bit)

CPU Conformity with OS system requirements
RAM Conformity with OS system requirements
Hard disk Software requires approximately 20 MB of free space to install
(additional space is required for saving document files created by the software).
Display XGA or higher resolution dis;?lay monitor
(65,536 colors, 1024 x 768 pixels or more)
Input device Mouse and keyboard

External interface

SD memory card slot or SD memory card reader/writer

Supported languages

Japanese, English

Report
creation

Output format

Logging data pasted to template Excel file
(template Excel file is freely editable)

Max. number of sheets

Logging data can be pasted to maximum of 31 sheets
(for data of 31 logging units)

Monthly report

Output of 1-day interval data of a period of 1 month

Weekly report

Output of 1-hour interval data of a period of 7 days

Document type | Daily report

Output of 1-hour interval data of a period of 1 day

Details (min)

Output of 30-/15-/10-/5-/1-minute interval data of specified period (1 to 24 hours)

Details (sec)

Output of 1-sec interval data of a period of 1 hour

Logging setting

Creation/editing of logging setting data file (set.csv)
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External View

Energy Measuring Unitasic unit

[Energy Measuring Standard Model]

[Energy Measuring High Performance Model]  [Insulation Monitor Model]

EMU4-BM1-MB EMU4-HM1-MB EMU4-LG1-MB
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Energy Measuring Unitextension unit)

[Energy Measuring Extension Unit  [Energy Measuring Extension Unit [Analog input unit]

[Pulse input unit]

for Same Voltage System] for Different Voltage System]
EMU4-A2 EMU4-VA2 EMU4-AX4 EMU4-PX4
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Accessories

External View

[Split-type Current Sensor]

[Split-type Current Sensor]

EMU-CT5-A, EMU-CT50-A, EMU-CT100-A

EMU-CT5-A/CT50-A| 374

B

E

57.5

EMU-CT100-A

[Split-type Current Sensor]

EMU-CT250-A, EMU-CT400-A, EMU-CT600-A

A

B

E

==l

"(/ \DM

Model A B C D E F G

EMU-CT250-A

426

494 | 745| 240

240

252| 45

EMU-CT400-A/CT600-A

44.9

672 | 940| 36.0

36.0

270| 45

[5A Split-type Current Sensor]

EMU-CT50, EMU-CT100, EMU-CT2
A

Movable core

Stopper i
fixing tab

B

50

Terminal protection cover

Secondary terminal screw

==

[a]

[|mAE

F

\ Movable core

EMU2-CT5

500
; (300)

[5A Split-type Current Sensor (3-phase 4-wire)]

Model A B C D E F
EMU-CT50/CT100 | 315 | 396 | 552 | 257 | 152 | 188
EMU-CT250 365 | 448 | 660 | 325 | 220 | 240

[5A Split-type Current Sensor Cable]

EMU2-CT5-4W

500

(200)

(300)

1 side

[ Extension Cable]

EMU2-CB-Q5A

B =

L

500

[5A Split-type Current Sensor (3-phase 4-wire)]

Model
L dimension

[ Extension Cable (separate Type)

EMU2-CB-T* *M

EMU2-CB-T1M

EMU2-CB-T5M

EMU2-CB-T10M

im

5m

10m

EMU2-CB-Q5A-4W

EMU2-CB-T * % MS

Model
L dimension

EMU2-CB-T1MS

EMU2-CB-T5MS

EMU2-CB-T10MS

im

5m

10m

*%=1.5.10

m
x
=
(1]
=
=
2
S
®
=
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External View

Accessories

[Split type Zero-phase Current Transformer] [Split type Zero-phase Current Transformer]
In case of CZ-22S-30S+55S-77S In case of CZ-112S
g# £ ) i Y ¥
— = — R=2i &=
o ¢ & ® 5 I8 ® o 41D D 8[0
e Ay Ni i
e oy = z - 'y - 8
C
D
E E
BWCZ-22S to CZ-112S Dimensional variation Table
¢ €Z-22S | CZ-30S | CZ-55S | CZ-77S [CZ-1125
Al 22 30 55 77 112
. %% _ B | o7 27 32 41 57
= () - C | 100 114 148 198 234
¢ x D| 112 | 130 [ 160 | 210 | 246
= OQ) E| 128 | 144 | 177 [ 232 | 268
N © IS 5 F| 5 5 8 10 8
G| 30 30 36 45 62
H|[ 12 12 12 12 12
J | 4 47 66 90 109
K| 77 89 124 [ 171 | 207
[Through-type Zero-phase Current Transformer] [Through-type Zero-phase Current Transformer]
ZT1 SB-SOB-4OBE ZT15B-30B-40B
((L— S 0 O
Y v

70
90

52

¢ ﬁw
¢ &< &2
i e
N A 3
Dlj;é_&} 100 Mounting hole
A

Mounting hole A Terminal screw M3.5 (Mounting screw M6x20

(Mounting screw Terminal screw M3.5

M5x0.8x20) L) 4
e PESY
¢ ﬁ) (=1 r ¢ K\ [a)

"N <
LAy A
; ==
W ZT15B/30B/40B Dimensional variation Table W ZT60B/80B/100B Dimensional variation Table

ZT15B ZT30B ZT40B ZT60B ZT80B ZT100B
A 48 68 85 A 140 160 185
B 15 30 40 B 60 80 100
C 29 37 43 C 73 82 93
D 62 82 92 D 150 169 190
E 46 66 81 E 46 48 50
F 15 30 40
G 70 90 100
H 25 50 50

[Zero-phase Current Transformer with primary conductor]  [Zero-phase Current Transformer with primary conductor]  [Zero-phase Current Transformer with primary conductor]

ZTABOOA (600A) ZTA1200A (1200A) ZTA2000A (2000A) »
227 . 227 360 117
o 5.0 " Botmio] <
19 785 203 g
@ I
© o © -+ e
| @ -
|jJ |
s S5

118

298

594

¢ + -3 = |
8 ¢ + e
& Sl 6o 3¢l + L 8 T
Mounting hole { | " & & 8 [
M~ 11
||| H Mounting hole ? (R l

H
T
T
8 H o | & T 13
x | Mounting hole

Lﬂ> 6 11Bolt M10 &
45| "¢ 13Bolt M12

e
S
OO

|25

73

o
2}
©




External View

[Display Unit]
EMU4-D65
65 43
29 N 4
D WMAX. _HARM.
AL | M. |
- |- 8 A — ot - o
(3]
RESET/SET H
A + szl cmour
COrCOD OO0 CO
v = <JIPHASE .
E@ E@ [an»]
ALarm LTEST
|l

[Display Unit Connection Cable]

[Display Unit Power Cable]

EMU4-CB-DPS
1000 ‘
_
* Included in display unit (EMU4 -D65).
[Display Unit Connecting Cable] [Extension Cable]
EMU2-CB1-DP EMU2-CB-T * M
L
AR =
) — =
(€

Model EMU2-CB-T1MS | EMU2-CB-T5MS | EMU2-CB-T10MS
L dimension im 5m 10m

Cable
Product name Model length Remarks
Display unit power cable is required for connection
) ) commercially available DC power supply and compact display unit.
Display unit power cable EMU4-CB-DPS m Display unit power cable is required for connection two
or more compact display units to one energy measurement unit.
Display Unit connectingcable Display unit connecting cable is required for connection two
. . .| EMU2-CB1-DP 0.3m ) . ; .
(For connection between display units) or more compact display units to one energy measuring unit.
EMU2-CB-T1M 1m | Extension cables are used for connection between the energy
Extension cable EMU2-CB-T5M 5m measuring unit and th.e cor_npact d_lsplay unit.
The maximum extension distance is 10 m
EMU2-CB-T10M 10m | (total length of extension cables).

MBI\ |eutalxy H
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Names and Functions of Each Part

Energy Measuring
Standard Model

Energy Measuring
High Performance Model

EMU4-BM1-MB

Frame GND Terminal(@))
Connect to ground.
(D type ground)

Voltage Input Terminal (P1,P2,P3)
Connect the voltage input wire
from the measuring circuit.

Auxiliary Power Terminal
(MA,MB)

Connect the auxiliary
power supply.

LED
Displays the operating
status of the unit.

Connector
(compact display unit)
Connect the connector of

the display unit.

Current Input Terminal

(1K,1L,3K,3L) Reset Button

Connect the secondary By pushing down

output of the dedicated the body (*)Restart.

current sensor connected * If an expansion unit or optional unit
to the current wire of the is connected, restart the connection

unit and optional unit.

measurement circuit.

* When measuring two circuits
with one terminal block with
single-phase 2-wire system,
connect the current input line
of the second circuit to 3K, 3L.

EMU4-HM1-MB

Voltage Input Terminal
(P1/P1,P2/P0,P3/P3,.NC/P2)
Connect the voltage input wire
from the measuring circuit.

Frame GND Terminal(@)
Connect to ground.
(D type ground)

Auxiliary Power Terminal
(MA,MB)

Connect the auxiliary
power supply.

LED
Displays the operating
status of the unit.

measurement circuit.

* When measuring two circuits
with one terminal block with
single-phase 2-wire system,
connect the current input line
of the second circuit to 3K, 8L.

Qﬂ:ﬂ_ﬂl:l%

b S adn ad

MODBUS Communication Terminal (485+, 485-, SLD, Ter)

485+, 485-: Connect the MODBUS communication cable.

SLD: Ground it. (Class D ground).

Ter: when located at the end of the network, connect to
the 485- terminal to enable the teminator function.

I Insulation Monitor Model

MODBUS Communication Terminal

(485+, 485-, SLD ,Ter)

485+, 485-: Connect the MODBUS

communication cable.

SLD: Ground it. (Class D ground).

Ter: when located at the end of the network,
connect to the 485- terminal to enable
the teminator function.

Current Input Terminal

(1K,1L,2k,2L,3K,3L)

Connect the secondary e

output of the dedicated = .

current sensor connected )2/ %’ iemiml
to the current wire of the ¢

Connector

(compact display unit)
Connect the connector of
the display unit.

Reset Button
By pushing down

| the body (*)Restart.

* If an expansion unit or optional unit
is connected, restart the connection

unit and optional unit.

[

External output terminal
(Y1,COMY1)

Connect the pulse output/
contact output line.

External input terminal
(X1,COMX1)
Connect the pulsel input/

contact input line.

EMU4-LG1-MB

Installation Procedures

A CAUTION

Voltage Input Terminal Frame GND Terminal(@)
(P1/P1, P2/PO, P3/P3, NC/P2) Caiines i@ grenis)
(D type ground)

Connect the voltage input wire

from the measuring circuit. Auxiliary Power Terminal
(MA, MB)
Connect the auxiliary

power supply.

LED
Displays the operating

Connector
(compact display unit)
Connect the connector of

status of the unit.

Leakage current input il @lsfely Winli

termina (Z+,2)

*All installation and connection work must be performed by technicians
having specialized knowledge in matters such as electrical construction.

35
27

7.3 or more

Connect the secondary
output of the zero-phase
branch.

Reset Button
Press to reset the unit.

@ Push the IED rail
stopper upward.

IEC Rail Installation

®Applicable IEC Rail ®Installation

@ Pull the IEC rail stopper
of the main unit downward.
.

®Removal

<

@ Pull up

ﬁ@fﬁ !

(@ Press against the main unit
using your hand so that it
does not fall, and pull the
|EC rail stopper downward.

e e,

MODBUS Communication Terminal I_ External output terminal

(485+, 485-, SLD, Ter) (Y1, COMY1)

485+, 485-: Connect the MODBUS Connect the pulse output/
communication cable. contact output line.

SLD: Ground it. (Class D ground).

Ter: when located at the end of the network,
connect to the 485- terminal to enable
the teminator function.

JIS-Compliant Dimensions Installation

JIS-Compliant Shape eInstallation
Installation Plate @ Check that the IEC rail stopper

Hook

Installation Plate

Fitting Spring

® Press the main unit downward
to that the fitting spring is
inserted into the groove on
the bottom of the main unit.

of the main unit is on the upper side.

@ Hook the grooves
(threelocations) on
the upper part of
the main unit on
to the hooks of the
installation plate.

@ Lightly lift the bottom

®Removal

of the main unit and
pull out in the reverse
order of the installation
procedures.

@ Press down
the fitting spring.




. Energy Measuring Extension Unit
for Same Voltage System

Names and Functions of Each Part

Energy Measuring Extension Unit
for Different Voltage System

EMU4-A2

LED

Displays the operating
status of the unit. @

Connector (male)
Connect to the basic unit.

Current Input Terminal

(1K, 1L, 2k, 2L, 3K, 3L)
Connect the secondary

BEEEEE] | 0l

g s juss sl fmn)ins)
[Cl[ClC)[Cl[e]e]

output of the dedicated

current sensor connected

L

to the current wire of the

measurement circuit.
*When measuring two circuits

with one terminal block with
single-phase 2-wire system,
connect the current input line I

of the second circuit to 3K, 3L.

External output terminal
(Y1, COMY1)

Connect the pulse output/
contact output line.

* This is the output terminal of the
circuit connected to SENSOR A part.

External output terminal
(Y2, COMY2)

Connect the pulse output/
contact output line.

* This is the output terminal of the

circuit connected to SENSOR B part.

I Analog Input

Unit

EMU4-VA2

Voltage Input Terminal (P1/P1, P2/P0, P3/P3, NC/P2)
Connect the voltage input wire from the measuring circuit.

LED

Displays the operating
status of the unit.

(P2/POINC/P2 | _NC | NC |
N\ LP1/P1 L e e

o i

Connector (male)

Connect to the basic unit. — oy [
e [
= [
IMEA.A2 E#

Current Input Terminal :%Iz %

(1K, 1L, 2k, 2L, 3K, 3L) wezs (B

Connect the secondary MEAS2 [3K|

output of the dedicated

current sensor connected L

to the current wire of the

measurement circuit.

* When measuring two circuits
with one terminal block with
single-phase 2-wire system,
connect the current input line
of the second circuit to 3K, 3L.

LR T (T (T

External output terminal
(Y1, COMY1)

Connect the pulse output/
contact output line.

* This is the output terminal of the

circuit connected to SENSOR A part.

External output terminal
(Y2, COMY2)

Connect the pulse output/
contact output line.

*This is the output terminal of the

circuit connected to SENSOR B part.

I Pulse Input Unit

EMU4-AX4

Analog input terminal (AX1~AX4,
Connect the analog input signal line

COMAX1 ~ COMAX4)

LED
Displays the operating
status of the unit.

Connector (male)
Connect to the basic unit.

Contact output terminal (Y1, COMY1)
Connect the contact output line.

Frame GND terminal(())
Connect ground.
D type ground)

EMU4-PX4

External input terminal (X1~X4, COMX1 ~ COMX4)
Connect the pulse input / contact input line.

LED

Displays the operating
status of the unit.

Connector (male)
Connect to the basic unit.

3
=
£

—| fg Model EMUAL-PX4A

=T CEDEDCECCED:

\E{l

O

Contact output terminal (Y1, COMY1)
Connect the contact output line.

\l
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Names and Functions of Each Part

I Logging Unit

EMU4-LM

Front View Left-side View
| .../

mE=3

S¢ SDCARD
I

BAT. I /H
=

A
oot MU
® B

BEE

0
ECTECowoROL

Mol EMUA-LI

Backside View
[

=_ =

<«BATTERY I]:I

O

BATTERY ]|

» Names and Functions of Each Part

No. Name

1 |LOG.LED

Function

Displays logging operation status.

Lit up: Logging is being performed.

Not lit up: Logging operation is stopped.

Slow flashing*' (6 sec.): Changing of logging conditions
settings has been completed.

Fast flashing™ (30 sec.): Changing of logging conditions
settings has failed.

Fast flashing**: Error has occurred.™

2 | SDC.LED

Displays SD memory card communication status.
Lit up: Communication is being performed.
Not lit up: Communication is stopped.
Fast flashing*?: SD memory card error.*

3 | BAT.LED

Displays the battery voltage status
Lit up: Battery voltage is low*:.
Not lit up: Battery voltage is normal

4 | Battery box

Contains the battery for performing backup of current time,
logging and system log data.

SD memory card slot

Slot for inserting the SD memory card

Battery connector

Connector for connecting the battery.

IEC rail stopper

Used for fixing to the IEC rail.

® (N|o | o

Coupling tab

Used for fixing the logging unit.
to the energy measuring unit.

*1: Slow flashing: Lit up for 0.5 sec. = Not lit up for 0.5 sec. — Lit up for 0.5 sec.

(pattern is repeated)

*2: Fast flashing: Lit up for 0.25 sec. — Not lit up for 0.25 sec. — Lit up for 0.25 sec.

(pattern is repeated)

*3: If this is lit up, refer to “Error Display and Recovery Procedures” of the
“Operation Manual (Detailed Version)”.

*4: Turning the power off when the battery voltage is low deletes the current time and
logging data. (Set values for logging ID, logging mode, logging start time, detailed
data logging cycle and logging items are not deleted due to being stored in
non-volatile memory.) Replace thebattery if BAT. LED lights up.

I CC-Link Communication Unit

EMU4-CM-C

Front View Left-side View

Ik

Pl A SV S,

Backside View

» CC-Link Communication Unit EMU4-CM-C

Function

Displays the CC-link communication status.

Press after setting or changing the STATION, B RATE, VER.

No. Name
1 L RUN/L ERR/
SD/RD LED
2 |Reset switch
CC-Link
3 | communication
connector

Connect the CC-link signal wire.

4 | STATION switch

Station setting switch: Set the CC-Link station number.

5 | B RATE switch

Baud rate setting switch.
Set the CC-Link transmission speed.

6 | VER. switch

Switch for changing the CC-Link version.

7 | IEC rail stopper

Used for fixing the IEC rail.

8 |Coupling tab

Used for fixing the CC-Link communication unit
to the energy measuring module.




Il Display Unit

Names and Functions of Each Part

EMU4-D65
(Front side)

Circuit display:

Lit circuit no. indicates the circuit displayed on
the screen. When alarm is generated,

the LED of the pertinent circuit no. flashes.

Master LED:

Lights when operating as a master unit.
It does not light when operating as a
slave unit.

A Vkeys:
Used to change measurement data or
select menu item.

+, — keys:

Displays/hides maximum values and
minimum values and switches harmonic
order data.

(Back side)

~

MITSUBISHI

ELECTRIC
CIRCUIT PRESEDr\AEﬂANT[c))TAl'YI?X'M|NHAFM'
o1 : ! !
Moz A /
O3
os 123456
o5
06
o7 || @ x102

AOMASTER

) [ RESET/SET
A + SETUPWUIT I
O e O [ g
\ v —  <J/PHASE
[

ALARM “-TEST M

LCD display device:

Displays the values measured by
energy measuring unit and
setting information.

SETUP key:
Used to activate the setting modeand
exit from it.

REST/SET key:
Used to reset/preset data.

CIRCUIT key:
Changes and displays measurement circuits.,

«I/PHASE key:
Changes and displays the phase data of

current/voltage.Also used to enter settings.

Connect the connector OUT 1:
Used to connect with the adjacent display unit.

Connect the connector OUT 2:
Used to connect with the adjacent display unit.

|EC rail stopper:
Used for fixing to the IEC rail.

(Bottom side)

Connect the connector IN 1:
Used to connect to the energy measuring unit,

connecting with the adjacent display unit.

Connect the connector IN 2:
Used to connect to the adjacent display unit,
and to the display unit electrical equipment.

o

es TE,
E

L |2
.'l-"

Master / slave setting switch:

Master Slave
Switch 1 OFF ON
Switch 2 OFF OFF

Make master / slave settings. When it is OFF, it becomes the master.
(At factory shipment, it is set to "Master".)Make sure to change
the setting before turning on the power.

If you change the setting
during operation,
please turn on the power again.

Med yoeg JOo suoljdung pue saweN H




Connection View

Single-phase 3-wire/3-phase 3-wire Single-phase 3-wire/3-phase 3-wire
(in the case of low-voltage circuit) (in the case of low-voltage circuit)
B UL noncompliant case M In case of UL conformity
Power supply side Power supply side
1.2 3 1283 fuse
/\
= A
o o
‘ Yeoe
siCiClElc ® ®
QICKT X
kL L EMU-CT*-A ﬁi I o —
. inzhl] L+ Split-type current sensor
EMU-CT™A LE?]ETJ}J(L\ . L——® (50/100/250) Kk \ S
Split-type current sensor E @ EMU-CT**-A Eﬂ r ﬁ
(60/100/250/400/600) 5 M ®® Split-type current sensor !
[
@ @ i EMalExla\
input  output
(i ? TIT RS-485(MODBUS RTU)

E Extgm_é\ External
Load side nput  output Load side
RS-485(MODBUS RTU)

Name Model Quantity Name Model Quantity
Energy Measuring Unit EMU4-HM1-MB 1 Energy Measuring Unit EMU4-HM1-MB 1
- EMU-CT**-A oy EMU-CT**(50/100/250)
Split-type current sensor (50/100/250/400/600) 2 Split-type current sensor EMU-CT***-A(400/600) 2
* EMU-CT *** -A (400/600) conforms to UL standard * Fuse is necessary when conforming to UL.
ﬂ Single-phase 3-wire/3-phase 3-wire 3-phase 4-wire
o (in the case of low-voltage circuit) (in the case of low-voltage circuit)
(] . .
5 B ULnoncompliant case M In case of UL conformity
= Power supply side EMU-CT**-A - -
g : ﬁ 2 Split-type current sensor POWGFL!::J:)W side Powel;lsl?;p%y side
pL (50/100/250/400/600) > s N 1o N
]
=)
< pii =
@ “Er = 0.5A fuse
E 1K LEKK ‘L K’_‘L (__) P LK
o 8 O Bk
P 3 5 -
LB g5 piy
REJ\ g {5} rj\ U; @ @ L
gl boe | 00e | JJ
L= ik 2l sl
s kL o I
b % NS i
= pafl . (=2 N
= i hiadlo 0 © o
: RRRl 1117
d I @@ NI G
® I
® @ o Exemdl - =
External ingut output! EHte'-n;I (@) TR TEK
:% :% t% 8 RS-485(MODBUS RTU) o S E 'ﬁ“ EK
outpl < -
U Ewa
2 |S| 8 & /
OO @& @ EMU-CT**-A
& TT - ?éf T ???T Split-type current sensor
Load side (50/100/250) Load side
‘ | ‘ | EMU-CT**-A
‘i TR s R O0BLS T Emmal | L Bemal L Split-type current sensor
! ol ompuﬂ Extema\ output! External (400/600)
Py 5 put2 output2
Load side
Name Model Quantity Name Model Quantity
EcoMonitorPlus (Standard Model) EMU4-BM1-MB 1 EcoMonitorPlus (High Performance Model) EMU4-HM1-MB 1
EcoMonitorPlus (Extension Unit for Same Voltage System)| EMU4-A2 2 EcoMonitorPlus (ExtensionUnit for Different Voltage System)| EMU4-VA2 1
- EMU-CT**-A - EMU-CT***(50/100/250)
Split-type current sensor (50/100/250/400/600) 10 Split-type current sensor EMU-CT***-A(400/600) 9

*EMU-CT *** -A (400/600) conforms to UL standard * Fuse is necessary when conforming to UL.



Connection View

Single-phase 2-wire

(in the case of low-voltage circuit) 2 Circuit Measuring Function
With this instrument, when phase line type is 1P2W, 2 circuits measurement can be performed by setting.
This function measures 1P2W between 1-N branched from 1P3W and 1P2W between 3-N.
Connect current sensors to 1 side (1 K, 1 L) and 3 side (3 K, 3 L) and measure 2 circuits. When two circuit measure-
ment is set, only the same primary current can be set on 1 side and 3 side.

0

—rIvooe. EMU4-BMI-MB | —

Circuit A1 (1st circuit):

The circuit connected to 1 side
(1K, 1L) of SENSORA
becomes circuit A1.

Circuit A2 (2st circuit):

The circuit connected to 3 side
(3K, 3L) of SENSORA |
becomes circuit A2. E\.‘:-ﬂa o
H = =
Single-phase 2-wire Single-phase 2-wire E
(in the case of low-voltage circuit) (in the case of low-voltage circuit) o
B UL noncompliant case B UL noncompliant case g
S
EMU-CT***-A 8
Power supply side Split-type current sensor [l
123 50/100/250/400/600) (o]
S
e K™ = <
5 - & |2 ]
= 9 [ 1)
5o 8 o 2
z 2 wllud 11,
(£_ K] @ km\ —
& g

o @J
1

E:
e i

ul wlh ol o
oo &
Kl S
®E® g g

©
Iou

K L Split-type current sensor
(50/100/250/400/600)

=
: j@ﬁj EMU-CT*A o L\@f
®)
®)
@
®

l—\iﬁx

\
-y
8benld

=8| elk
000200

—o
o

®
@
o

—
—®
ko)
o
)
©
—®

=

LS

External v — —~—

S |

RS-485(MODBUS RTU) (It sy e o

{ output? output? la}
7

x| = |r =

""""" I}
RS-485(MODBUS RTU) nc
Load side
Name Model Quantity Name Model Quantity|
. . Energy Measuring Unit EMU-BM1-MB 1
Energy Measuring Unit EMU-BM1-MB 1 Energy Measuring Unit EMU4-AD 5
EMU-CT™A (Extension Unit for Same Voltage System)
. - - ) EMU-CT**-A
Split-type current sensor (50/100/250/400/600) 2 Split-type current sensor (50/100/250/400/600) 10

* EMU-CT *** -A (400/600) conforms to UL standard * EMU-CT ** -A (400/600) conforms to UL standard
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Connection View

1

Single-phase 3-wire/3-phase 3-wire

2 3

Voltage transformer for instrument

s
-

(in the case of high-voltage circuit)

B UL noncompliant case
Power supply side

S

Current transformer

olw i
O

/ (secondary current 5 A product)

e Ix

J/K\ é B% L

—@®

—

%

f EMU-CT5-A \:—@)
B ——@

temal External

Single-phase 3-wire/3-phase 3-wire
(in the case of high-voltage circuit)
M In case of UL conformity

Power supply side
123

Voltage transformer for instrument

fuse

Yo

=

Current transformer U ®)|©Q
/(secondary current 5 A product)

4
S

!

EMU-CB-Q5A |

input  output

€

RS-485(MODBUS RTU)

Load side put output Load side
RS-485(MODBUS RTU)
Name Model Quantity Name Model Quantity|
Energy Measuring Unit EMU4-HM1-MB 1 Energy Measuring Unit EMU4-HM1-MB 1
Split-type current sensor EMU2-CT5 1
Split-type current sensor EMU-CTS5-A 2 Split-type 5 A current sensor cable EMU2-CB-Q5A 1

Single-phase 3-wire/3-phase 3-wire

(in the case of high-voltage circuit)

B UL noncompliant case

* Fuse is necessary when conforming to UL.

3-phase 4-wire

(When instrument transformer is used)

B UL noncompliant case

- i Voltage transformer
Power supply side ‘
Power supply side  Power supply side Power supply side 1 2 3 N for instrument
1238 : 53 Voltage transformer 2 Current transformer
for instrument (secondary current 5 A product)
/ B
it
1 « o
] i« o
R:;; = = ik« g
il RIS
g =l E=
L jo|Selee|eele e i« Qo
0006 | bOe | boe fix g
p o o 5 TENYS EEanP
— s 8 j G
P— S 8 8
[PEngrIn
=
O e F
WD | 0
s \ TP o i
gt oty RSBSODBUS T Extemal | | Erema i‘l 1%
P oz o S
L=
i
g
LS
== EMU-CTS-ASA u
Currentsensor EMU.CTS_A
_ 5A Currentsensor
—® ®  ®
—® ORI
= @ @ e
) Current transformer @) @ @
[T (secondary current 5 A product) @ @® @
il ) ® ©
] 15 AR 7Aoo
oy 5] ] |
F—s @ }% 0o POOS
Load side Load side Load side T = [y @
L E L |0
] g __,mm‘ } External output2
KL k] c. i| External input1
KL | o i }External outputi
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Name Model Quantity Name Model Quantity
EcoMonitorPlus (Standard Model) EMU4-BM1-MB 1 EcoMonitorPlus (High Performance Model) |EMU4-HM1-MB 1
EcoMonitorPlus (Increased product of different voltage system)| EMU4-VA2 2 EcoMonitorPlus (Extension Unit for Same Voltage System)| EMU4-A2 1
5A Currentsensor EMU-CT5-A 10 5A Currentsensor EMU-CT5-A 9




Single-phase 2-wire

(in the case of high-voltage circuit)

Connection View

Single-phase 3-wire/3-phase 3-wire
(in the case of low-voltage circuit)

Power supply side Fuse 0.5A Power supply side Fuse 0.5A
1 N 3
! 2 L 12 3 1
Zero-phase | L Zero-phase ‘Q
current current
transformer @ @ transformer B @ @ @
(ZCT))\ @ @ (ZCT)) @ P3/P3 @
- L]
~ @ @
@ I
0 0
© &
9 (T
®9

clele
clole @f
A O@? A S@
& L} External

O

External output

B Load side RS-485(MODBUS RTU)

RS-485(MODBUS RTU)

Load side

3-phase 4-wire 3-phase 4-wire

(in the case of low-voltage circuit)

(When instrument transformer is used)

* Do not use high-voltage circuit.

Power supply side Power supply side

MBI/ UOI}98UUO0Y) ﬂ

1 > 3 4 Fuse 0.5A 1 2 3 Fuse 0.5A
= 3¢ l
L [
fj::;‘;hase g S Zero-phase . & S
transformer @ @ @ fr:::?c:rmer @ @
- (2CT) — (zcm)

B@BRREM®

oo ®
sose
= > &E}]‘ External - E External

ot output

RS-485(MODBUS RTU)

Load side Load side RS-485(MODBUS RTU)
*:0Our zero-phase current transformer (CZ, ZT series) is dedicated to low voltage circuit.

*: Our polarity (directionality) is not available for Zero phase current transformer (CZ, ZT series).

*: Fuse is necessary when conforming to UL standard.

*: ZT60B, ZT80B, ZT100B conform to UL standard.
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Connection View

Analog input unit (EMU4-AX4) :When one display unit is connected to one energy measurement unit

(When combined with the basic unit (EMU4-BM1-MB), expansion unit (EMU4-A2, EMU4-VA2))

Measurement circuit

Measurement circuit Voltage input Measurement circuit
Voltage input (1P2W) Voltage input —
— —
Fuse 0.5A

Analog input 1
AX 1 (+) COMAX 1 (-)

Analog input 2

— JAX 2 (+) COMAX 2 ()

Analog input 3

—— JAX 3 (+) COMAX 3 ()

Analog input 4
— J AX 4 (+) COMAX 4 (-)

oo

®
®

Tr‘ |
® 0@ 9|©
®6 o 0 &

®

(coke)

olclole;

Measurement circuit

Current input

——® ® B ® B
—— @ D @ D
© @ & @ | &
@ @Q @ @ @
@ ® @ @ [
® ® @ ®
EMU4-BM1-MB EMU4-A2 EMU4-VA2 EMU4-AX4

(1P3W,3P3W)

I

OO ?
|

113
®

—®

— @
—®

Measurement circuit ‘ ‘ E E
Current input
(1P2W) — — ——
RS-485(MODBUS RTU) External External " External =
output1 External output! External  outputl
output2 output2

Pulse input unit (EMU4 to PX4):

* Fuse is necessary when conforming
to UL standard.

(When combined with basic unit (EMU4-HM1-MB))

Measurement circuit ﬁ;a:o(g)lrgng'tvl‘le 1()
Voltage input Analog input 2
AX 2 (+) COMAX 2 (-)
Analog input 3
—_|_ AX 3 (+) COMAX 3 (-)
— Analog input 4
Fuse 0.5A ~ AX 4 (+) COMAX 4 (-)
“‘ﬁ%]
N
VOB | OO
EMU4-HM1-MB EMU4-PX4
()
O
&
&
Measurement circuit @
Current input
(3P4W)
POOH | HO®®
"R
O
[
=—==2 |
RS-485(MODBUS RTU) |} External output 1
—
External output 1

—
External input 11

* Fuse is necessary when conforming
to UL standard.



Connection View

Connecting 1 display unit to 1 energy measuring unit

Energy measuring unit

Display unit EMU4-D65

To IN1 —~ 1o DISPLAY
N—

Master/slave setting switches Display unit connection cable

Master (Included with the main unit)
e 1: OFF

EL]
B 2: OFF Master

@ When connecting a single display unit to a single energy measuring unit, be sure to set the switches on the bottom
of the main unit to "Master". (The unit will not operate if these switches are not set correctly.) These switches are set
to "Master" when the unit is shipped from the factory.

@ If a display unit will be disconnected and then reconnected to a different energy measuring unit, be sure to turn the power
to the energy measuring unit off before disconnecting the display unit.

Connecting 2 or more (up to 7) display units to 1 energy measuring unit

Display unit connection cable Energy measuring unit
(Included with the main unit)
O

Nth unit 2nd unit 1st unit
Slave Slave Master

To IN1 To OUT1

ToIN1__To OUT1 || Lg#

To IN2 To OUT2 ToIN2 [ToOUT2

MBI/ UOI}98UUO0Y) ﬂ

Master/slave setting switches Master/slave setting switches Master/slave setting switches
Slave Master
o o 1:O0N o 1:0FF
2] 2] [&d]
2:0FF 2:0FF
DC power supply
9
Display unit connection cable Power supply cable (optional) ®v)
(for connecting display units) EMU4-CB-DPS
EMU2-CB1-DP

@When connecting 2 or more units, power must be supplied by a 9V DC power supply. (Connectable products: Cosel made
PBA15F-9) A power supply cable (EMU4-CB-DPS) will also be required.

@A maximum of 7 display units can be connected.

@If a display unit will be disconnected and then reconnected to a different energy measuring unit, be sure to turn the power to
the energy measuring unit off before disconnecting the display unit.

@When connecting multiple display units to a single energy measuring unit, be sure to set the switches on the bottom of one of
the display units to "Master" and the switches for the other display units to "Slave". (The units will not operate if these
switches are not set correctly.) These switches are set to "Master" when the units are shipped from the factory.

Extending the length of connection cables

Extension cables can be inserted in the areas marked with red circles in the diagram above,
to extend connections by up to 10m.

(1) Disconnect the joint connectors on the cables. (2) Insert an extension cable, and then connect the connectors
at both ends.

[ pmny ] D) ]

! ) ) ) Insert the connectors securely until you hear a clicking sound.
Press the locking tab in while pulling the connectors.

@Use the standard extension cable models (EMU2-CB-T1M, EMU2-CB-T5M, EMU2-CB-T10M).
@Use any combination of extension cables up to a total extension length of 10m.



Safety Precautions

Precautions for Operating Environment and Conditions for Use

@This unit is premised on being used in a pollution degree 2*' environment. Protect this unit from pollution on the side where another device is to be assembled
when using in an environment with a different pollution degree.

@The measurement category of the measuring circuit in this unit is CAT II*" and the energization voltage category of the auxiliary power circuit (MA and MB) is
also CAT 1II.

@Do not use this product in the types of locations listed below. Use in such locations can result in malfunctions and decreased product life.

+ The ambient temperature exceeds the operating range temperature (-5 to +55 °C). + The average daily temperature exceeds 35 °C.
« The relative humidity exceeds the operating range (30-85% RH) or the place where + There is excessive vibration or impacts.
condensation occurs. + Exposed to direct sunlight.
« There are large amounts of dust, corrosive gas, saline or oily smoke. + There is a strong electromagnetic field or there are large amounts of external noise.
+ Exposed to rain or water drops. + The altitude exceeds 2,000 m.

- Metal fragments or conductive substance are scattered.

A CAUTION

<Protection against Electric Shock>
@This unit is an open type device, meaning that it is designed to be housed within another device in order to prevent electric shock. Be sure to always house this
unit within another device such as a grounded control panel before use.

@It is necessary to implement either of the following measures for the control panel in order to protect persons lacking sufficient knowledge about electrical
equipment from electric shock.

- Lock the panel so that only those who have been trained and have sufficient knowledge about electrical equipment can unlock the control panel, or structure the control
panel so that the power supply is automatically turned off when the panel is opened.
+ Cover the sections of this module having dangerous voltage. (Required protection code is IP2X or higher.)

*1: Refer to EN61010-1/2010 for the definition of pollution degrees and measurement categories.

Precautions for Pre-operation Preparation

@Be sure that the installation location complies with operating environment and use conditions.
@Be sure to specify the phase wire system, and primary voltage and current for each sensor type before operation.

Precautions for Installation and Connection

Be sure to always read the operation manual before installation and connection.

A CAUTION

< Electrical Work Precautions>

@All installation and connection work must be performed correctly by technicians having specialized knowledge in matters such as electrical construction and
wiring.

@Perform all installation and wiring work with the power turned off (no parts are energized) and do not perform live-wire work. Failure to do so can result in
electric shock, and equipment malfunction or fire.

@Be very careful when creating screw holes or performing wiring so that no foreign material such as chips or cut wire ends get into the unit.

@Thoroughly check the connection diagram when wiring. Improper wiring can result in unit malfunction, or fire or electric shock.

@Do not place transmission or input/output signal wires close to or bound together with power or high-voltage lines in order to prevent noise interference.

@Always be sure to place wires to be connected to this module in a duct or clamp wires together to secure them. Failure to secure wires can result in electric
wires moving due to looseness or unexpected stretching that causes module breakage or malfunction due to poor wire connections.

@If installing transmission or input/output signal wires next to power and high-voltage lines, maintain the separation distance shown in below table.
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ltem Distance
Power lines of 600 V or less 300 mm or more

Other power lines 600 mm or more

<Types of Terminal Blocks>

@Strip wires to the proper length. Excessively long stripping length can result in a short circuit with neighboring wires. Excessively short stripping length can
result in poor wiring connections and contact failure.

@Be careful not to cause a short circuit with a nearby pole due to the filament of a core wire. (Do not plate core wires with solder.)

@Do not connect three or more signal wires to one terminal of a terminal block. Doing so can result in weak clamping and wire disconnection.

@Use appropriate sizes of electric wires. Use of an inappropriate size can result in fire due to heat generation.

@Use overcurrent prevention devices (such as a fuse or circuit breaker) for circuits with wires connected to an auxiliary power circuit (MA or MB) in order to
prevent short circuiting of connected power wires. (Select an appropriate rating in order to prevent fusing of wires.)

@Tighten screws to the specified torque. Excessive tightening can damage the screw and terminal.

@After tightening the screws, be sure to check that you have not forgotten to tighten a screw. A loose screw can result in module malfunction, fire or electric
shock.

@Be sure to attach the terminal cover in order to prevent electric shock.
4 @Do not directly touch any energized part or terminals of the module. Doing so can result in electric shock, or module failure or malfunction.

@Do not pull wiring parts by hand when removing wires connected to this unit. Pulling on wires still connected to this unit can result in module or wiring

damage.




Safety Precautions

< Connection with Current Sensor>

@When using this unit, be sure to use the dedicated current sensor (EMU -CT50, EMU -CT100, EMU -CT250, EMU -CT5 -A, EMU -CT50 -A, EMUCT100 -A,
EMU -CT250 -A, EMU -CT 400 -A, EMU -CT 600 -A, EMU 2 -CT 5, EMU 2 -CT 5 -4 W). The secondary side (5 A) of the current transformer can not be
directly input to this instrument. The input of the current sensor should not exceed the ratings of this product. Refer to the instruction manual of the current
sensor to maintain the function and accuracy of this instrument.

@A dedicated current sensor (EMU-CT50, EMU-CT100, EMU-CT250, EMU-CT50-A or EMU-CT100-A, EMU-CT250-A, EMU-CT400-A, EMU-CT600-A) is
only used for low-voltage circuits. It cannot be used for a high-voltage circuit. Use EMU-CT5-A, EMU2-CT5 or CT5-4W transfixed to the secondary side
(5A) of transformer. Connecting with a high-voltage circuit by mistake is extremely dangerous and can cause unit burnout or fire. Refer to “Specifications:
Accessories (Split Current and 5A Current Sensors)” on P24 for maximum voltages that can be used with current sensors.

@Dedicated current sensors have a given polarity (directionality). Be careful to install in the proper polarity.

< Connecting with Frame GND Terminal>

@®Do not exceed the range of specified voltage values when performing insulation resistance or commercial frequency withstand voltage tests. Do not
connect the frame GND terminal to ground when performing such tests.

@Ground the frame GND terminal according to actual conditions of use. Use a D-type ground connection (ground resistance is 100 Q or less).

@Use a crimp-type terminal appropriate for the size of electric wires. Use of an inappropriate crimp-type terminal can result in wire breakage or contact failure
that causes module malfunction, failure, burnout or fire.

Precautions Regarding Use

@This unit cannot be used for transactions or proof of power use as stipulated by the Measurement Act.
@Before operating this module, thoroughly check that there are no energized bare wires or similar hazards nearby. If there are any exposed conductors or similar

hazards, stop operation immediately and implement appropriate measures such as insulation protection.
@A power outage while specify settings will result in such settings not being properly set. Specify the settings again after power has been restored.

A\ DANGER

@Do not touch live part. Doing so can result in electric shock, electric burn injury and equipment damage.

@Do not perform installation or wiring with equipment energized and do not perform live wire work.

A\ CAUTION

@Do not touch charged parts. Doing so can result in electric shock, electric burn injury and equipment damage
@Use within the rating ranges indicated in this manual. Using outside of the rating ranges can not only result in misoperation or equipment malfunction but
can also cause fire or burnout. .

Precautions for Maintenance and Inspection
@Wipe off surfaces using a soft cloth. Do not allow any type of chemical cloth to remain touching the unit for an extended period, and do not use benzene,
thinner or similar chemicals for cleaning.
@Check for the following items in order to ensure proper operation and long product life of this unit.
(1)Daily Inspection (2)Periodic Inspection
(MDNo damage to the unit Inspect the following items from every six months to one year.
(@LED and LCD screens are operating properly. + There is no looseness in installation or wiring connections of terminals.

@There are no abnormal noises, odor, heat Always be sure to perform periodic inspection with all power turned off. Failure to

generationor similar problems. A\ CAUTION | do so can result in electric shock, equipment malfunction or fire.
Periodically tighten terminals. Failure to do so can result in fire.

Precautions for Storage

@Before storage, turn off the power, remove wires, and place the unit in a plastic bag.
@Do not store the module in the types of locations described below when storing for an extended period. Storing in such places can result in malfunction and
reduced service life.
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+ The ambient temperature exceeds the storage range temperature (-10 to +60 °C). + The relative humidity exceeds the humidity range (30-85% RH).
+ The average daily temperature exceeds 35 °C. + There are large amounts of dust, corrosive gas, saline or oily smoke.
- There is excessive vibration or impacts. + Exposed to rain, water drops or direct sunlight.

- Metal fragments or conductive substance are scattered.

About disposal of the battery

®When the “thi.u"_" battery is F’u”t in, please The removed lithium battery has a possibility that electric power capacity remains.
process the lithium battery in accordance A\ CAUTION | Since there is a possibility of contacting other metal, and generating heat,
with the rule of cities, towns and villages. exploding and igniting, please manage individually.

Precautions for Disposal

@Properly dispose of this unit in accordance with the Waste Disposal and Public Cleansing Act.

About Packaging Materials and Operation Manual

@Packaging materials are made of cardboard and the operation manual is printed on recycled paper in order to reduce the load on the environment.

Repairing at Time of Malfunction/Error

@If a product listed in this catalog malfunctions, read the troubleshooting section of the operations manual (detailed version) and confim the symptoms.
if the problem is not listed, please contact the dealer you purchased this product.

*: Refer to the operation manual (Detailed Version) for details.
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Service Network

Global Partner.Local Friend.

Service Network

Country/Region Corporation Name Address Telephone
Australia Mitsubishi Electric Australia Pty. Ltd. 348 Victoria Road, Rydalmere, N.S.W. 2116, Australia +61-2-9684-7777
PROGRESSIVE TRADING CORPORATION HAQUE TOWER, 2ND FLOOR, 610/11, JUBILEE ROAD, CHITTAGONG, BANGLADESH +880-31-624307
Bangladesh ELECTRO MECH SHATABDI CENTER, 12TH FLOOR, SUITES:12-B, 292, INNER CIRCULAR ROAD, 488-02-7192826
AUTOMATION& ENGINEERING LTD. FAKIRA POOL, MOTIJHEEL, DHAKA-1000, BANGLADESH
Belarus Tehnikon Oktyabrskaya 19, Off. 705, BY-220030 Minsk, Belarus +375 (0)17 /210 46 26
Belgium Koning & Hartman B.V. Woluwelaan 31, BE-1800 Vilvoorde, Belgium +32 (0)2 / 2570240
Brazil Mitsubishi Electric Do Brasil Comercio E Servicos Ltda. Av. Adelino Cardana, 293 -21 and. - Bethaville, 06401-147, Barueri/SP - Brasil +55-11-4689-3000
Cambodia DHINIMEX CO.,LTD #245, St. Tep Phan, Phnom Penh, Cambodia +855-23-997-725
Chile Rhona S.A. Vte. Agua Santa 4211 Casilla 30-D (P.O. Box) Vina del Mar, Chile +56-32-2-320-600
Mitsubishi Electric Automation (China) Ltd. Mitsubishi Electric Automation Building, No.1386 Honggiao Road, Shanghai, 200336 +86-21-2322-3030
Mitsubishi Electric Automation (China) Ltd. 9/F, Office Tower1 Henderson Centre 18 Jianguomennei Dajie DongCheng district +86-10-6518-8830
North China Branch Beiding 100005
Mitsubishi Electric Automation (China) Ltd. Room2302, President Building Tower C, No.69 Heping North Avenue, Heping +86-24-2050-8830
NorthEast China Branch District, Shenyang,110003
. Mitsubishi Electric Automation (China) Ltd. Room 2512--2516, Great China International Exchange Square, Jintian Rd.S., Futian
China South China Branch e District, Shenzhen, 518034 e +B6-755-2399-8272
Mitsubishi Electric Automation (China) Ltd. Room 1609, North Tower, The Hub Center, No.1068, Xing Gang East Road, Haizhu +86-20-8923-6730
South China Branch District, GuangZhou, China 510335
Mitsubishi Electric Automation (China) Ltd. 1501, 1502, 1503, 15F, Guang-hua Centre, Block C, NO.98 Guang Hua North 3th Road +86-28-8446-8030
SouthWest China Branch Chengdu, 610000
Mitsubishi Electric Automation (Hong Kong) Ltd. 20/F, Cityplaza One, 1111 king's Road, Taikoo shing, Hong Kong +852-2510-0555
Colombia Proelectrico Representaciones S.A. Carrera 42 # 75-367 Bod 109 Itagui Colombia +57-4-4441284
Czech Republic AUTOCONT CONTROL SYSTEMS S.R.O Technologicka 374/6, CZ-708 00 Ostrava - Pustkovec +420 595 691 150
Denmark BEIJER ELECTRONICS A/S LYKKEGARDSVEJ 17, DK-4000 ROSKILDE +45 (0)46/ 75 76 66
Egypt Cairo Electrical Group 9, Rostoum St. Garden City P.O. Box 165-11516 Maglis EI-Shaab, Cairo - Egypt +20-2-27961337
France Mitsubishi Electric Europe B.V. 25, Boulevard des Bouvets, F-92741 Nanterre Cedex +33(0) 1/55 68 55 68
Germany Mitsubishi Electric Europe B.V. Mitsubishi-Electric-Platz 1, 40882 Ratingen, Germany +49 (2102) 4860
Greece KALAMARAKIS - SAPOUNAS S.A. IONIAS & NEROMILOU STR., CHAMOMILOS ACHARNES, ATHENS, 13678 Greece +30-2102 406000
UTECO 5, MAVROGENOUS STR., 18542 PIRAEUS, Greece +30-211-1206-900
Hungary Meltrade Ltd. Fert6 utca 14. HU-1107 Budapest, Hungary +36 (0)1-431-9726
India Mitsubishi Electric India Private Limited 2nd Floor, Tower A&B, Cyber Greens, DLF Cyber City, DLF Phase-lIl, Gurgaon - 122 +01-124-4630300
022 Haryana, India
Indonesia PT.Mitsubishi Electric Indonesia Gedung Jaya 8th floor, JL.MH. Thamrin No.12 Jakarta Pusat 10340, Indonesia +62-21-3192-6461
P. T. Sahabat Indonesia P.0.Box 5045 Kawasan Industri Pergudangan, Jakarta, Indonesia +62-(0)21-6610651-9
Ireland Mitsubishi Electric Europe B.V. Westgate Business Park, Ballymount, IRL-Dublin 24, Ireland +353 (0)1-4198800
Israel Gino Industries Ltd. 26, Ophir Street IL-32235 Haifa, Israel +972 (0)4-867-0656
Italy Mitsubishi Electric Europe B.V. Viale Colleoni 7, 1-20041 Agrate Brianza (M), Italy +39 039-60531
Kazakhstan Kazpromavtomatika ul. Zhambyla 28, KAZ - 100017 Karaganda +7-7212-501000
Korea Mitsubishi Electric Automation Korea Co., Ltd 9F Gangseo Hangang xi-tower, 401 Yangcheon-ro, Gangseo-gu, Seoul 07528 Korea +82-2-3660-9572
Laos AROUNKIT CORPORATION SAPHANMO VILLAGE. SAYSETHA DISTRICT, VIENTIANE CAPITAL, LAOS +856-20-415899
IMPORT- EXPORT SOLE CO.,LTD
Lebanon Comptoir d'Electricite Generale-Liban Cebaco Center - Block A Autostrade Dora, P.O. Box 11-2597 Beirut - Lebanon +961-1-240445
Lithuania Rifas UAB Tinklu 29A, LT-5300 Panevezys, Lithuania +370 (0)45-582-728
Malaysia Mittric Sdn Bhd No. 5 Jalan Pemberita LlJ1/49, Temasya Industrial Park, Glenmarie 40150 Shah +603-5569-3748
Alam, Selangor, Malaysia
Malta ALFATRADE LTD 99 PAOLA HILL, PAOLA PLA 1702, Malta +356 (0)21-697-816
Maroco SCHIELE MAROC KM 7, 2 NOUVELLE ROUTE DE RABAT AIN SEBAA, 20600 Casablanca, Maroco +212 661 45 15 96
Mexico Mitsubishi Electric Automation, Inc. Mariano Escobedo 69, Col. Zona Industrial, Tlalnepantla, MEX - 54030 - MX +55-3067-7500
Myanmar Peace Myanmar Electric Co.,Ltd. NO137/139 Botahtaung Pagoda Road, Botahtaung Town Ship +95-(0)1-202589
11161, Yangon, Myanmar
Nepal Watt&Volt House KHA 2-65, Volt House Dillibazar Post Box:2108, Kathmandu, Nepal +977-1-4411330
Netherlands Imtech Marine & Offshore B.V. Sluisjesdijk 155, NL-3087 AG Rotterdam, Netherlands +31 (0)10-487-19 11
North America Mitsubishi Electric Automation, Inc. 500 Corporate Woods Parkway, Vernon Hills, IL 60061 USA +847-478-2100
Norway Scanelec AS Leirvikasen 43B, NO-5179 Godvik, Norway +47 (0)55-506000
Middle East Comptoir d'Electricite Generale-International-S.A.L. Cebaco Center - Block A Autostrade Dora P.O. Box 11-1314 Beirut - Lebanon +961-1-240430

Arab Countries & Cyprus

Prince Electric Co.

2-P GULBERG Il, LAHORE, 54600, PAKISTAN

+92-42-575232, 5753373

OFFICE NO.788, 1ST FLOOR, BARKAT ALI KHAN CENTER, 101, CIRCULAR ROAD,

Pakistan AL-KAMAL GROUP LAHORE. PAKISTAN +92-42-37631632
Philippines Edison Electric Integrated, Inc. if,ti::pi)lin(z:“ena Corporate Center, Edsa Cr. Ortigas Ave., Quezon City Metro Manila, +63-(0)2-634-8691
Poland Mitsubishi Electric Europe B.V. Polish Branch Krakowska 50, 32-083 Balice, Poland +48 (0) 12 630 47 00

Republic of Moldova

Intehsis SRL

bld. Traian 23/1, MD-2060 Kishinev, Moldova

+373 (0)22-66-4242

Romania

Sirius Trading & Services SRL

RO-060841 Bucuresti, Sector 6 Aleea Lacul Morii Nr. 3

+40-(0)21-430-40-06

Dudullu-Uemraniye, Istanbul, Turkey

Russia Mitsubishi Electric Europe B.V. Moscow Branch 52, bld. 3 Kosmodamianskaya Nab. 115054, Moscow, Russia +7 495 721-2070
Saudi Arabia Center of Electrical Goods AI-Shu?Nayer‘ St. Side way of Salahuddin Al-Ayoubi St. P.O. Box 15955 Riyadh 11454 +966-1-4770149
- Saudi Arabia

Singapore Mitsubishi Electric Asia Pte. Ltd. 307 Alexandra Road, Mitsubishi Electric Building, Singapore 159943 +65-6473-2308
Slovakia PROCONT, Presov Kupelna 1/, SK - 08001 Presov, Slovakia +421 (0)51 - 7580 611

SIMAP Jana Derku 1671, SK - 91101 Trencin, Slovakia +421(0)32743 04 72
Slovenia Inea RBT d.o.o. Stegne 11, SI-1000 Ljubljana, Slovenia +386 (0)1-513-8116
South Africa CBl-electric: low voltage Private Bag 2016, ZA-1600 Isando Gauteng, South Africa +27-(0)11-9282000
Spain Mitsubishi Electric Europe B.V. Spanish Branch Carretera de Rubi 76-80, E-08190 Sant Cugat del Vallés (Barcelona), Spain +34 (0)93-565-3131
Sweden Euro Energy Components AB Jarnvagsgatan 36, S-434 24 Kungsbacka, Sweden +46 (0)300-690040
Switzerland TriElec AG Muehlentalstrasse 136, CH-8201 Schaffhausen +41-(0)52-6258425
Taiwan Setsuyo Enterprise Co., Ltd 5th Fl., No.105, Wu Kung 3rd, Wu-Ku Hsiang, Taipei, Taiwan, R.O.C. +886-(0)2-2298-8889
Thailand United Trading & Import Co., Ltd. 77/12 Bamrungmuang Road,Klong Mahanak Pomprab Bangkok Thailand +66-223-4220-3
Tunisia MOTRA Electric %:z’gdence Imen, Avenue des Martyrs Mourouij lll, 2074 - El Mourouj lll Ben Arous, +016-71 474 599
Turkey GTS Bayraktar Bulvari Nutuk Sok. No:5, Posta Kutusu34384, TR-34775 Yukan +90 (0)216 526 3990

United Kingdom

Mitsubishi Electric Europe B.V.

Travellers Lane, UK-Hatfield, Herts. AL10 8XB, United Kingdom

+44 (0)1707-276100

Uruguay Fierro Vignoli S.A. Avda. Uruguay 1274 Montevideo Uruguay +598-2-902-0808
Venezuela Adesco S.A. Calle 7 La Urbina Edificio Los Robles Locales C y D Planta Baja, Caracas - Venezuela +58-212-241-9952

Mitsubishi Electric Vietnam Co.,Ltd. Head Office Ur.1|101-.04, 1>Oth Floor, Vincom Center, 72 Le Thanh Ton Street, District 1, Ho Chi +84-8-3910-5945
Vietnam Minh City, Vietnam

Mitsubishi Electric Vietnam Co.,Ltd. Hanoi Branch

6th Floor, Detech Tower, 8 Ton That Thuyet Street, My Dinh 2 Ward, Nam Tu Liem
District, Hanoi City, Vietnam

+84-4-3937-8075




Automation solutions

YOUR SOLUTION PARTNER

Mitsubishi Electric offers a wide range of automation equipment from PLCs and HMIs to

CNC and EDM machines.

A NAME TO TRUST

Since its beginnings in 1870, some
45 companies use the Mitsubishi
name, covering a spectrum of
finance, commerce and industry.

The Mitsubishi brand name is
recognized around the world as a
symbol of premium quality.

Mitsubishi Electric Corporation is
active in space development,
transportation, semi-conductors,
energy systems, communications
and information processing, audio
visual equipment and home
electronics, building and energy
management and automation
systems, and has 237 factories and
laboratories worldwide in over 121
countries.

This is why you can rely on Mitsubi
shi Electric automation solution -
because we know first hand about
the need for reliable, efficient,
easy-to-use automation and control
in our own factories.

As one of the world’s leading
companies with a global turnover of
over 4 trillion Yen (over $40 billion),
employing over 100,000 people,
Mitsubishi Electric has the resource
and the commitment to deliver the
ultimate in service and support as
well as the best products.

* All products are not available in all countries.

Medium voltage: VCB, VCC

Power monitoring, energy management

Compact and Modular Controllers
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Inverters, Servos and Motors

Numerical Control (NC)
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Robots: SCARA, Articulated arm
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Processing machines: EDM, Lasers, IDS
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Transformers, Air conditioning, Photovoltaic systems
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Precautions Before Use

¢ Please consult with a Mitsubishi Electric representative when considering the application of products presented in this
catalogue with machinery or systems designed for specialized use such as nuclear power, electrical power, aerospace/outer

space, medical, or passenger transportation vehicles.
¢ Mitsubishi Electric Corporation shall not be liable, to the customer or equipment user, for:
1) Any damege found not to be attributable to a Mitsubishi Electric product.
2) The loss of opportunity or profits for the customer or user caused by any fault in a Mitsubishi Electric product.
3) Damege, secondary damege or accident compensation resulting from special factors regardless of whether or not such

factors could be predicted by Mitsubishi Electric.
4) Damege to products of other companies and/or guarantees relating to other services.

For Safety : Please read the instruction manual carefully before using the products in this catalog.
Wiring and connection must be done by the person who has specialized knowledge of

electric construction and wirings.

@Trademarks
e Of this product, export (or service trade) permission under this law is required for exports that fall under the safety and trade

control related cargo (or service) specified in the Foreign Exchange and Foreign Trade Control Law.
¢ Windows® is registered trademark in the U.S. of U.S. Microsoft Corporation, and other countries.

e MODBUS® is a registered trademark of Schneider USA Inc.
e Other company names and product names in this document are trademarks or registered trademarks of their respective owners.

. Eco Changes is the Mitsubishi Electric Group’s environmental statement, and
expresses the Group’s stance on environmental management. Through a wide range

ghanggs for a greener tomorrow of businesses, we are helping contribute to the realization of a sustainable society.

HEAD OFFICE; TOKYO BUILDING, 2-7-3, MARUNOUCH],

MITSUBISHI ELECTRIC CORPORATION CHIYODA-KU, TOKYO 100-8310, JAPAN

All trademrks acknowledged.

Printed June 2017
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