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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 great-
er comfort to daily life, maximizing 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.
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Design
future
manufacturing

FR-E800—World's smallest class inverter
with high functionality

Ever since the Industrial Revolution,

manufacturing technologies have evolved over the years.
And now, this is the time for new revolution.

A new era has started. Inverters are connected to the world.

We design future manufacturing and what's ahead.




Ethernet model
Safety communication model
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Smart factory made
possible through industrial loT
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Artificial intelligence (AI)
supports users
in various ways If




Real-time connection with the host IT system enables centralized or
remote monitoring of operation, which further streamlines the production.

n Improving productivity by supporting CC-Link IE TSN as standard

Real-time production data collection is enabled by high-speed, stable ,
P Y mgnTse CCLINkIETSN > P13

communication, which contributes to improvement of productivity.

Expanding a range of applications with multi-protocols

Multi-protocol support enables switching between various types of communication

EtherNet/IP
eI PROFINET > P13
Protocols of major global industrial Ethernet networks are supported by the EtherCAT, etc.

inverter without using a plug-in option.

Enabling flexible connection with two Ethernet ports provided as standard

Connection in line topology without using a switching hub is enabled, which Two Ethernet > P14

widens the choice of connection methods. ports

Al technology and smartphone connectivity support initial startup or
troubleshooting. Extensive maintenance functions will contribute to
improvement in maintainability.

n Reducing downtime using the Al function

The Al fault diagnosis function is used to identify the cause of a fault, enabling the Al fault s P27

fastest troubleshooting procedure. diagnosis

Enhancing predictive maintenance

Integrating the world's first*! "Corrosive-Attack-Level Alert System (CALAS™)"*2 makes Environmental s> P25
it possible to identify signs of inverter damage caused by corrosive gas. The impact diagnosis
environmental impact diagnosis function for the control circuit board enables function

visualization of the environment where the inverter is installed, enhancing maintainability

and preventing faults (for coated models (-60/-06) only).

*1: According to our investigation as of September 10, 2019.
*2: Patent applied for.
Alert system for the risk of corrosive damage (degree of corrosion) of electrical equipment

Further facilitating operation with your smartphone

Using smartphones or tablets, users can scan the QR code on the product to access the Endineerin
setup information, or can access inverters via wireless network with a mobile app. This ngtware J >> P28

will contribute to reduction in startup time and improvement in maintainability.



Advanced harmony
between humans and
FA devices
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Various solutions
achieved by the outstanding
drive performance

Available when the plug-in option is connected.



Functional safety functions and wireless inverter connection
enable stable and safe operation of the system.

n Reducing the costs for safety

The inverter is compliant with safety integrity level (SIL) 2 or 3 of the IEC 61508 .

o b = (SIL) Functional safety >> P21
standard for functional safety.
Safety monitoring functions conforming to IEC 61800-5-2, such as the safe torque off

(STO) and safely-limited speed (SLS) functions, ensure safe operation for users.

Configuring simple safety systems

The inverter supporting safety communication eliminate the needs of preparing

Safety >> P15
separate safety communication devices or complex wiring for both control and communication
network cables.
Ensuring operators' safety by wireless interfaces
Adjustments of inverter parameters and inverter monitoring can be performed Ethernet s> P20
wirelessly away from the system, ensuring operators' safety. connection*!

*1: Several conditions must be met to use this function.

Various control methods are supported to expand
applications in many systems.

Supporting various control methods

Various control methods such as Vector control (with encoder), Real sensorless
) o ) ) Control method > P19

vector control (without encoder), and positioning without using sensors are

supported. Premium efficiency motors and PM motors are supported, enabling

applications in various solutions.

Expanding applications with the enhanced product line

The product line is enhanced as compared to the preceding FR-E700 inverters. .
Expanded capacity

>>
¢ 18.5K and 22K models supported e Compliance with IEC 60721-3-3(3C2)*? range / improved P16

® 575V class supported for corrosive gas concentration
e Surrounding air temperature of -20°C to 60°C*1 ¢ IP67 models (FR-E846)

environmental
resistance

*1: Derating required for 50°C or higher.
*2: Coated model (-60/-06) only



Useful functions for
each of the design,
operation, and
maintenance
processes of systems

FR-E800 inverters have various functions to attract more customers
by offering safe and reliable operation for a long time.
This is the time to start innovation in the fields of manufacturing.




Toward smart factory

Supporting various networks P1 2' 1 5
enable flexible system design.

Wide range of applications

The expanded range of capacities and P16-17
dimensions supports various applications.

Higher added values

The outstanding drive performance P18-19
and various functions create
higher added values.

Improved safety

Humans and FA devices can work P20-21
together by enhancing functional safety.

Operation

Energy saving

Use of induction motors or IPM P22-23
motors contributes to energy saving.

Improved maintainability

Functions for residual life diagnosis, P24 . 25
predictive maintenance, and preventive
maintenance support stable system operation.

Maintenance

Downtime reduction

When a fault occurs, Al analysis P26 . 2'7
and other diagnosis functions solve
the problem quickly.

Engineering software for
further ease of operation

The work efficiency can be improved P28-31
for each of the design, operation, and
maintenance processes.

Engineering
tools 8




i~ Design

ata TOWard smart factory

Supporting various networks enable flexible system design.

e
Smart factory
-_— ey

Office

Real-time remote monitoring of
operation of each factory
enables interconnection
between factories.

In case of troubles, quick
detection enables fast recovery.

N \'\/ -
v Warehouse

Internet

Products are stored in a warehouse.
Stock control information is shared
with the office and the factories.

Production volume is
adjusted based on
the warehouse
condition.

Factory B

Production volume of Factory B is
adjusted efficiently based on the
production condition of Factory A.



il Less workload required for system construction E800-E | E800-SCE

P> CC-Link IE TSN supported as standard

e Deterministic performance of cyclic communication is )
maintained even when mixed with slower information data CC-LinkIE TSN

(non real-time). This enables TCP/IP communication | |
devices to be used without affecting overall control.

* Network device profiles are available to facilitate network [i -
construction.

Data communication Control communication

100

Video for quick and

easy connection Link scan time Data communication band

occupancy rate (%)

Control communication band

>
=

Time

0

Network load diagram

e Non-FA devices that support SLMP and TCP/IP communication can also connect to the network. Inverters can connect
Standard Ethernet

to a variety of devices, enabling use with versatile devices.
communication

Y .
| (HTTP, FTP etc.) -1

Programmable controller
Remote I/0 Vision sensor
HMI

Inverter

CC-LinkIE TSN

Barcode reader

H Compeatibility with global networks

} Multi-protocols

Inverter models that support protocols of major global industrial Ethernet networks are available.

FR-E800 inverters support a variety of open networks without using any options, enabling the use of inverters on the existing
network and assuring compatibility with various systems. Users can select a protocol group suitable for the intended system.
It is possible to switch between protocols only by setting parameters. (Supported protocols differ depending on the model.)

Supported protocols

CC-Link IE TSN CC-Link IE Field

Model (100 Mbps)*" Network Basic MODBUS®/TCP PROFINET EtherNet/IP BACnet/IP EtherCAT
FR-E800-[JEPA [ ] ) [} — [} ) —
FR-E800-[JEPB [ ] [ ] [} [ ] — — =
FR-E800-[]EPC - — — — — _ o)

*1: 1 Gbps is optional (to be supported). ®: Supported O: To be supported soon




-~ Design
Toward smart factory

Supporting various networks enable flexible system design.

El Supporting various topologies E800-E | E800-SCE

} Two Ethernet ports

Two Ethernet ports are provided as standard, enabling flexible connection in line topology without using a switching hub.
(Ring topology will be supported later. For PROFINET, only line topology and star topology are supported.)

Complex networks can be created just by connecting devices with a cable to a free port.

The network can even accommodate changes in the specifications of devices.

Line topology

The total wiring length can be minimized
for large or extensive systems.
Eliminating a switching hub allows more
flexible installation of inverters even in a
narrow space.

Star topology

A fault in one device does not affect
other devices. Fast recovery is enabled
when a fault occurs as it is easy to know
which device is faulty.

(3 Enabling construction of a small-scale synchronous system of inverters

} Inverter-to-inverter link function

Communication between multiple inverters is carried out through the 1/0 device and special register transmission of the PLC
function (refer to page 18). A small-scale system can be created by connecting multiple inverters via Ethernet. (The FR-A800-E
inverter or the FR-F800-E inverter can be mixed in the system.)

100 M H
00 Mbps FR-E800 i & FR-E800 FR-E800 FR-E800 FR-E800 Inverter
(master) N (slave 1) (slave 2) (slave 3) (slave 4) (slave 5)
EEEm: E ; EEEm: EEEm: EEEm: EEEm:
EE: EE EEE EEn EEm:




A Simple configuration with less wiring using safety communication models E800-SCE
P> Safety communication model CC-Link IETSN FSoE
Model Safety tf:&r\rg;::lcatlon PROFlsafe CIP Safety (Safety over EtherCAT)
Safety communication models support FR-EB00-[SCEPA ° _ ° -
Ethernet-based safety communication FR-E800-[SCEPB ° ° - _
protocols certified as compliant with FR-E800-[SCEPC - - - O
international standards. ®: Supported  O: To be supported soon
The safety control system on the existing
. . Other than safety communication model Safety communication model
network can be easily enhanced with less Safety relay L
cost. @) @) @fiw
H i relay
[ [ I ’Safety programmable
Programmable controller controller

s aa ek

““\Ga\‘\c(\
FR-E700 Wy com™ Wit FR-E800-SCE
gafie wo(‘f\
2ng NE!
wsind
*1: By using a safety
programmable controller,
safety control and safety
communication functions of
the safety relay are integrated
into the control system.

—— Control wiring

—— Network wiring

3 Security measures

P> IP filtering function (Ethernet)

Set the IP address range for connectable network devices
to limit connectable devices.

The IP filtering function (Ethernet) is a means to prevent unwanted access from external
devices, but it does not prevent it completely.

P> Ethernet command source selection

Devices which can control the inverter can be limited by setting the IP address range of the network device(s) used to operate it.

P> Ethernet function selection HrTe

EEEm.
EE
Communication sockets are created only for selected A

applications to prevent unwanted access.

A communication socket is the interface for sending and receiving data on a specific port.

CC-LinkIE TSN

Telnet




Design

2\ Wide range of applications

The extended range of capacities and dimensions supports various applications.

i Supporting various systems and environments

} Expanded capacity range } improved environmental resistance AR

The product line of three-phase Various applications are supported by

200/400 V class inverters now includes  allowing for corrosive environments or

up to 22K models. The capacity range a wide range of surrounding air

is expanded as compared to the temperatures.

preceding FR-E700 inverters. e Surrounding air temperatures
between -20°C and 60°C*' are
supported. (-10°C to +50°C for the
FR-E700)

e Inverters with circuit board coating

(IEC 60721-3-3 3C2)*? are available
for improved environmental
resistance.

*1: Derating required for 50°C or higher.
*2: Coated model (-60/-06) only.

Painting line



H Effective solution for downsizing equipment

} Multiple rating

For the three-phase input model, two rating types of different rated current and
permissible load can be selected by setting parameters. The choice of inverters is
widened for intended applications of users. When users select the LD rating for light
duty applications, inverters with smaller capacities can be used as compared to the
FR-E700 series inverters. For example, when the LD rating (light duty) is selected
for a 22K inverter, the inverter can drive a motor with a capacity up to 30 kW.

Load Rating Overload current rating

Light duty | LDrating | 120% 60 s, 150% 3 s (inverse-time characteristics) at surrounding air temperature of 50°C

Normal duty| ND rating | 150% 60 s, 200% 3 s (inverse-time characteristics) at surrounding air temperature of 50°C

E Optimizing the layout inside the enclosure

P> Flexible installation

When the surrounding air temperature is 40°C or less, multiple inverters can be
installed side-by-side. Users can select the most suitable layout for the intended
installation area.

EEEE EEEm EEEm
EHED EEr EE

Side-by-side installation

[ Enabling installation in various environments

P> 1P67 models (400 V class: 0.75K to 3.7K)

Installation outside of the enclosure enables installation closer to machines (FR-E846).
Since the inverter is compatible with hostile environments such as high humidity
and dusty environments, users can easily install the inverter near the machine or in
available spaces.

It is possible to reduce line noise by shortening the wiring length between the
inverter and the motor.

8 Improving productivity with shorter tact time by the enhanced regeneration function

} Built-in brake transistor

With the enhanced power regeneration capability (brake
duty: 100% max.), deceleration time can be shortened.*'

1 : For 200 V class 0.4K and 0.75K models, the brake duty is 30% ED maximum when
the lowest resistance value is used. The brake resistor must have a sufficient capacity
to consume the regenerative power.

For 200 V class 0.1K and 0.2K models, brake transistors are not built in.

} Increased excitation deceleration

When the increased magnetic excitation deceleration function
is used, the motor consumes the regenerative power and the
deceleration time can be reduced without using a brake resistor.
The tact time can be reduced for a transfer line or the like.

Automated warehouse

Building water pumps

Slicer

Automotive production line

Airport baggage conveyor




[IJ-IeSiigéher added values

The outstanding drive performance and various functions create higher added values.

il Customizing inverter operation for each machine

Extruding machine
[ 0 4

Stop,sensor

} PLC function

In accordance with the machine
specifications, users can set various
operation patterns: inverter move-
ments .at S|gr.1al inputs, signal outputs Sor wore:
at particular inverter statuses, and

monitor outputs, etc. Operation of the
system can be customized by the
inverter alone.

Parameters and setting frequency can
be changed at the program. Control
programs can be created in sequence
ladders using the inverter setup
software (FR Configurator2).

Workpiece

Conveyor robot

Power supply

Transfer conveyor



H Same spare inverters for various applications E800 ES00-E | E800-SCE

P> Control method

Speed Torque Position
control control control

V/F control - -
Advanced magnetic flux vector control

Control Motor

Switching between control methods with the FR-E800 inverter,
Vector control for lift application (with the plug-in option),
Advanced magnetic flux vector control for conveyors, etc.,
reduces the number of required spare inverters.

Induction

motor
Real sensorless vector control

- O PM motor

Vector control (with plug-in Induction

option FR-A8AP E kit used) motor
@®: Supported  O: To be supported

PM sensorless vector control

El Accurate and stable transfer

} Position control

Vector control enables accurate transfer of glass or PET bottles to the filling position.

Positioning function (point table method)

Position data (target position, speed, acceleration/deceleration time) and so on can be set
in the parameters.

Positioning is possible for up to 7 points.

Positioning operation is performed by selecting point table numbers with external interface signals.
Continuous positioning is possible.

Constant-rate
feed

3 Improving work efficiency by powerful high-speed operation

Speeds

} PM sensorless vector control

Increase: Same

speed

The torque is not reduced in the high-speed range (up

to the rated speed) during PM sensorless vector control

as compared with operation using a stepper motor.

High-speed system operation improves the tact time. Conveyor A
PM sensorless vector control is available when inverters Sorting
are used with PM motors. High-level control such as

positioning control is enabled without using an encoder e
(to be supported). ’
The PM motor offline auto tuning enables sensorless Increase
operation of other manufacturers' permanent magnet speed " Sorting conveyor
(PM) motors. (Tuning may be disabled depending on the o

motor characteristics.)

<— Time
Reduced

Conveyor B

[ Expanding the range of applications

using inverter options
FR-E800 inverter options

} Plug-in options Model Description Supported
FR-A8AX E kit 16-bit digital input [ ]
In addition to the existing plug-in options to add digital FR-ASAY E kit Digital output, additional analog output [
inputs / analog outputs and to support different FR-ABAR E kit Relay output °
communication standards, the Vector control compatible FARFAP EINI ecloeontieieneadoiecenaeideontol S
. . FR-E8DS E kit 24VDC input o

tion FR-A8AP E kit i rted. Amon r compact

.op © 8 §suppo .ed ) ong our compac FR-ABNC E kit CC-Link °
inverters, the FR-E800 inverter is the first to support Vector FR-ASND E Kit DeviceNet °
control. FR-ABNP E kit PROFIBUS-DP °

@®: Supported  O: To be supported




E Operation

Improved safety

— g

20

==~

Humans and FA devices can work together by enhancing functional safety.

l-_l,‘

K} Wireless access with hard-to-reach inverters

P> Ethernet communication

Even if inverters are located in a high
place, narrow area, or other
hard-to-reach place, wireless access
enables adjustments of inverter
parameters, inverter monitoring
(simultaneous monitoring of multiple
axes possible), and inverter maintenance
such as life diagnosis checks.

The FR-E800 inverter can be
connected to FR Configurator2 using
a commercially-available industrial
wireless LAN*' access point.*?

B

Inverter
:.:.:.E. :.:.:.D :.:.:.E.
B8 55 B8

»

SO X
Programmable
controller

Wireless LAN

Monitor .
access point

Ceiling crane

*1: A wireless LAN suitable for the industrial use in severe environments or in environments requiring high reliability (redundancy).

*2: Under certain environments or installation conditions, Ethernet communication through wireless LAN is not as stable as communication through wired LAN. Before starting
operation, always check the communication status. Inverter operation (output shutoff, deceleration stop, etc.) when communication fails (due to reasons such as disconnection)
can be selected by setting parameters. For applications requiring data transmission or update periodically or within a certain time period, a wired connection is recommended.



H Attaining both safety and productivity

P> Functional safety

The inverter is compliant with ISO 13849-1 and IEC 61508.
This will contribute to reduction in the initial safety certification cost.
Using the safety sub-functions compliant with IEC
61800-5-2 for the machinery or equipment will contribute to
eliminate external devices or reduction in maintenance time,
and ensure operators' safety. (Several conditions must be
met to use this function.)

This will significantly reduce time required for maintenance or
tooling and eliminate external devices such as ones used for
monitoring the speed.

Use FR Configurator2 to set parameters related to the
safety monitoring functions.

STO (safe torque off) function

Driving power to the motor is electronically shut off by
responding to the input signal from external equipment.

Speed 4

Stop category O

(Uncontrolled stop)

Speed

Time

SLS (safely-limited speed) function

When an operator enters the limit area while a system is
operating, operation of the system is not stopped and
continues with a reduced speed.

The motor speed is calculated without using an encoder.
This will contribute to wire and cost savings.

Several conditions must be met to use this function.

For details of operating conditions and risk assessment, refer to the Instruction Manual
(Functional Safety).

For details including other safety monitoring functions, refer to the Instruction Manual
(Functional Safety).

Safety level  SIL2, PLd, SIL3, PLe, SIL2, PLd,
(ISO 13849-1, Cat.3 (0F:1 &} Cat.3
IEC 61508) FR-E800,

FR-E800-E

Safety sub-function

e e FR-E800-SCE | FR-E700-SC

STO | Safety torque off, coasting to stop [ [ [ ]
i j:;lset;zc:r; monitoring B C B
SLS | Safely-limited speed - [ -
SBC | Safe brake control - [ ] -
SSM | Safe speed monitor - [ -

®: Supported  —: Not supported

Two MCs required

* High cost
Without STO function * High maintenance
(maintenance for two)

Ql ﬂ  Large installation space

Emergency stop

ese oode

Operation

FR-E700

Use the STO function. Safety stop function (STO) cuts
* Magnetic contactor (MC) v down the number of MCs to one! *'

* Emergency stop wiring v « Cost reduction / low maintenance
(maintenance for one)

With STO function ¢ Small installation space

O)

Emergency stop

PN

FR-E800

*1: One MC is required to shut off the power at an activation of the protective function.

Light curtain

. 7

Limit area 1
. (speed reduction)

Limit area 2
(further speed reduction)

21



Operation
Iﬂ Energy saving

Use of induction motors or PM motors contributes to energy saving.

2 &

. 1

%

il Energy saving with motors

} PM motor

The PM motor achieves even higher efficiency as compared
to the general-purpose motor.

The setting for driving PM motors is enabled just by setting 00/0
parameters. 1 0

Why is a PM motor so efficient?
e No current flows to the rotor (secondary side), and no secondary
copper loss is generated.

e Magnetic flux is generated with permanent magnets, and less

motor current is required. [Comparison of motor losses]
* Example of 22 kW motors

22



H Supporting step-by-step energy saving solution E800 E800-E | E800-SCE
} Compatibility with both induction motors and PM motors
Further energy saving operation is Equipment investment in stages
enabled by using IE3/IE4 induction 1st Step

. . Update
motors or permanent magnet First, replace inverters. complete /
embedded (PM) motors. e

FR-E800 inverters support both
induction motors and PM motors,
enabling step-by-step replacement of
existing devices. Users can replace
inverters first and then motors. There
is no need to replace them all at once.

FR-E800

General-purpose PM motor

motor

General-purpose
motor

\ 2nd Step

Next, replace motors.

c
o
—
©
—
(<}
(o
(@)

El Energy saving with inverters

} Advanced optimum excitation control

A large starting torque can be provided with the same motor efficiency under
Optimum excitation control. Without the need of troublesome adjustment of
parameters (acceleration/deceleration time, torque boost, etc.), acceleration is
done in a short time. Also, energy saving operation with the utmost improved
motor efficiency is performed during constant-speed operation.

When Advanced magnetic flux vector control is selected, Advanced optimum
excitation control is available.

} Energy saving monitoring

The energy saving effect can be checked using an operation panel, output
terminal, or network.

The output power amount measured by the inverter can be output in pulses.
The cumulative power amount can be easily checked.*!

MTSUBISH
HEete

*1: This function cannot be used as a meter to certify electricity billings. L

} Power regeneration function (optional) [Power regeneration]
Regenerative energy

[ Energy saving with the regenerative option

While the motor rotates to drive the machine during power driving, the machine
rotates the motor during regenerative driving, which results in energy saving since _
the motor serves as a generator which returns the power to the power supply.
By using the multifunction regeneration converter (FR-XC) as a common
converter, the power returned from an inverter during regenerative drive can be
supplied to another inverter, which in turn saves energy.

Power supply

Regeneration Inverter Motor

Only the FR-XC in power regeneration mode is available for the FR-E800-SCE. converter

23



Maintenance
Improved maintainability

24

Functions for residual life diagnosis, predictive maintenance,
and preventive maintenance support stable system operation.

Cooling fan

Control circuit capacitor

Main circuit capacitor

Metal corrosion sensor

Power module

Fault contact relay
(A, B, and C contacts)

Example: FR-E840-3.7K

B Real-time monitoring for early fault detection

} Load characteristics fault detection function

When a mechanical fault such as clogging of the filter occurs, the inverter outputs a warning or shuts off the output to
prevent system damage.

The speed-torque characteristic is stored while no fault occurs, enabling comparison between the measured data and the
stored data.

Torque
A
TOMQUE B F----mrmmm oo
Poor rotation
Torcted | (high load) 2774 ot deteotion width
Que s T N T A t ' Fault detection width
Torque 3 [---mrmrmmmrmre e :
TOrque 2 f------- i : : Excessively
,,,,,,,, : : fast rotation .
Torque 1 s : (ight load) Normal operation
3 3 - (appropriate)
: ‘ : > OK
T T T T T ; Output
Minimum Frequency Frequency Frequency  Maximum requency
frequency range 1/4  range 1/2  range 3/4 frequency




H Supporting scheduled maintenance planning

!| = k”

} Environmental impact diagnosis function 71(, iy
| . b v
The world's first*! “Corrosive-Attack-Level Alert System (CALAS™)”*2 makes it ﬁ-f?- i -

possible to identify signs of inverter damage caused by corrosive gas such as
hydrogen sulfide*3. This function notifies operators when factors such as the
production environment need to be improved, resulting in reduction in the
equipment downtime (for coated models (-60/-06) only).

The combined resistance of multiple metal corrosion sensors is measured to detect
the level of degree of metal part corrosion caused by corrosive gas in the air.

*1: According to our investigation as of September 10, 2019. Sewage treatment plant
*2: Patent applied for.
Alert s?/stem for thg risk of.corroswve damage (degree of Resistor Resistor Combied resietance
corrosion) of electrical equipment Thin metal fim
*3: Others will be supported in future. |

Sensor 2 broken

Metal corrosion sensor 1

Sensor 1 broken

»
»

Time

Metal corrosion sensor 2

Schematic diagram of Example resistance value change detected by
the metal corrosion sensor metal corrosion sensors

P> Enhanced ife diagnosis function Evtended PP i ciruit capactor esiduaiife satimation

(available during operation)

Availability of life diagnosis checks is extended as compared :
to the FR-E700 series. This enhanced diagnosis function : ® Inverter fault contact relay

ensures reliable operation of the system. : (A, B, and C contacts) life diagnosis™
The design life of cooling fans and capacitors has been : * Display power cycle life diagnosis

extended to 10 years™. e Main circuit capacitor life diagnosis
*4: Surrounding air temperature: annual average 40°C (free from corrosive gas, flammable e Control circuit capacitor life diagnosis
gas, oil mist, dust and dirt) e Cooling fan life diagnosis

Output current: 80% of the inverter ND rating
Since the design life is a calculated value, it is not a guaranteed value.

e Inrush current limit circuit life diagnosis

*5: Terminals A, B, and C of the inverter

EJ Supporting preventive maintenance of peripherals

} Maintenance timer

The Maintenance timer signal is output when the inverter's cumulative energization time reaches the time period set with the parameter.
This can be used as a guide for when the maintenance of the equipment should be conducted.

3 Thorough customer support E800-SCE

} FA Center network -

Our global network offers reliable technical support and customer satisfaction.
(Refer to page 136.)

P> Setup information web page

Our setup information web page provides easy access to manuals, videos, and outline dimension drawings. (Refer to page 32.)

25
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Maintenance
Downtime reduction

26

When a fault occurs, Al analysis and other diagnosis functions solve the problem quickly.

il Streamlining the installation process

The installation size was determined to
assure exchangeability with the FR-E700
series. Installation interchange
attachment options are available
for facilitating replacement with
the models of different size.

(The depth required for installation
increases by 12 mm. Refer to
page 87 for the details.)

> Compatible
installation size

El Easy and fast wiring

} Control circuit terminal

o

H Quick reaction to troubles

With the power supplied from the computer (USB bus
power connection)*', parameters can be set using FR
Configurator2 while the main circuit power supply is OFF.
Maintenance can be performed quickly and safely.

*1: The maximum SCCR should be 500 mA. A PU connector cannot be used during USB
bus power connection.

> Power supply
from USB port

No power supply

e Spring clamp terminals have been adopted for control circuit terminals for easy wiring.
Furthermore, wires can be protected against loosening or contact faults due to vibrations during operation on a bogie or

during transport. No additional screw tightening is required.
® The removable control circuit terminal block facilitates
replacement with a new one.

FR-E800 FR-E800-E FR-E800-SCE
Input terminal 7 2 0
Output | Open collector 2 0 0
terminal | Relay 1 1 1




[3 Troubleshooting supported by Al technology
} Al fault diagnosis

The inverter is connected to the engineering software FR Configurator2 (USB/Ethernet connection).
Maisart*! (Mitsubishi Electric's Al technology) is integrated in the software to analyze data and help
identify the cause of a fault* (this function is enabled during speed control).

This function enables the fastest troubleshooting procedure without requiring any special
skills, which contributes to downtime reduction.

*1: Maisart is Mitsubishi Electric's brand of Al technology. The name stands for "Mitsubishi Electric's Al creates the State-of-the-ART

in technology". This means that it is using our proprietary Al technology to make everything smarter.
*2: Diagnosable faults: Overcurrent trip and overvoltage trip (other faults will be supported in the future.)

Fault occurs

Input: parameters,
waveform data

Fault diagnosis

Fault cause

[ Trouble analysis from a remote location

} Trace function

The operating status (output frequency
or other data) immediately before the
protective function is activated can be
stored in a data file.

Users can read the data file in FR
Configurator2 for graph display or
send it by e-mail to someone away
from the worksite, which facilitates the
trouble analysis.

} Clock function

Setting the time*" enables the user to specify the protective function activation time.
The date and time are also saved with the trace data, making the fault analysis easier.

Time synchronization via CC-Link IE
TSN communication is available for
the Ethernet model.

It is possible to synchronize the internal
clocks of the devices that comprise the
CC-Link IE TSN communication.

*1: The clock does not run while the control circuit power

is OFF. The clock needs to be set every time after
turning ON the inverter power.
By using the real-time clock function with the optional
LCD operation panel (FR-LUO8) (when using battery),
the clock keeps running even when the control power
supply is turned OFF.

USB or Ethernet connection

27
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Engineering tools

Engineering software for
further ease of operation
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The work efficiency can be improved for each of the design, operation, and maintenance processes.

kB FR Configurator2 for further ease of operation

Using FR Configurator2, easy-to-use software assisting anything Free trial version IZTETIN

from setup to maintenance, much more useful functions are The function with the marking above is available in the free trial

available for users version (usable free of charge with limited functions). It can be
’ downloaded at Mitsubishi Electric FA Global Website.

Free trial
version
Parameter list @] 1/0 terminal monitor
Safety parameter setting Convert

(FR-E800-SCE) Developer

Diagnosis USB memory

Al fault diagnosis parameter copy file edit
Graph Ethernet setting
Batch monitor iQSS backup file conversion
Test operation Help

A full functional trial version, which has the same functionality as O Supported
the release version, is also offered for a limited period of 30 days. X : Not supported

22 To be supported

Free trial

Function e

Function

O X|x|x|O| O
OlO|O| x| x|P|x

P> Life diagnosis check [REAUERiae00M Functions] B i eeume o
U TR B

- ] 5 =

Parts service life data is displayed in a dedicated window. A warning B

icon is shown in the alarm field of the parts recommended for = e = el
replacement.
This can be used as a guideline to replace long life parts. L el e

} Graph function—trace function

Waveform graph data immediately before the
protective function is activated can be automatically
obtained.

Graph display and log analysis are available using
the stored trace data.

P> Ethernet parameter setting [JlaR IR ae00d Functions |
2) Enter the network No., station No.,

Inverters in the same subnet mask are 1) Detect supported devices. IP address, and subnet mask.

automatically detected, supporting
easy network setting.

Setting

} Diagnostics (Fault history)

Fault records in the inverter can be displayed. When the clock
function or CC-Link IE TSN communication is used, the time of
fault occurrence can be displayed, too. It is possible to check the
occurrence time and the type of faults, which is helpful in
identifying causes of faults. I T

| e




H Further facilitating operation with your smartphone

} Setup information web page

Users can scan the QR code on the product to directly access the setup information.
Manuals, setup videos, and outline dimension drawings are available. (Refer to page 32.)

Wireless access with inverters from a remote location enables setting or changing of parameters, starting and stopping, and
monitoring on the screen of mobile devices.

Users can easily monitor the inverter operation by checking data such as the running frequency and status of input and —
output terminals at a glance in one screen.

Wireless communication equipment must be prepared in the system that includes the inverter.

Operating status

XTI T Recognize e " Check the Monit
£ PRARHE ARG - 16 inverters el Farameters fault history onitor
m a @ & - — o - — - -
—_— — —— FE— R * PLAERNF R AT 1
— L] = m &8 8 & B & & & m oA s A
—— B - g v - .
..:.'."'_-. . s ey
o - $izmiT | o
30,00, e gImr s s p —
- R H ; e = = - ™
v L P— g praam— i —— -
LB : ! . 5] — e —— kg A
— ——— e e e
R : - - = I e
— bl ! ey — C—— —
- - - e - PO [ =-
= i [ ] P —_— = R i
. = e ML ——— - ——

nownload ‘l Download on the
the free app now App Store

GETITON
® Google Play

(%]
—
o
(=]
—
(=2}
c
[
[}
[}
(=
(=2}
[ =
L
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Engineering tools

Engineering software for
further ease of operation
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The work efficiency can be improved for each of the design, operation, and maintenance processes.

Ed Further facilitating operation with Drive System
Sizing Software Motorizer

Users can select motors by entering data of mechanical Moot 12 types of load mechanism
avigation

Addition of transmission
structures available

Specification input ﬁ

configuration, specifications, and operating patterns.
Applicable combinations include inverters, sensorless
servo drive units, and AC servo amplifiers.

The most suitable combination can be selected from the

p
p T =
selection result. The software also supports multi-axis E‘f e .
systems. Tez = = .
. « L Selection result
Twelve types of load mechanism such as a ball screw or a I Applicable
rack and pinion are selectable. combinations

Selection is available by following the steps from 1 to 3.
When users include the power regeneration common
converter or other applicable converter, the capacity of the
converter can be selected at the same time.

[ Further facilitating operation

with the selection guide software

Advanced search for optimum inverters is available. Users can select inverters by entering data such as the motor capacity
and current value and specifying specifications. The time spent on inverter selection can be reduced.

Axis selection . ) . .
. Applicable models will change in real time
Item selection

Conditions for according to changes made to entries.

selection Applicable models Users do not have to fill all fields for
selection. Applicable models will be

selected according to the data entered.

Users can select the items to enter to set
conditions for selection by folding or
unfolding windows. Both easy setting and
detailed setting are available.

Users can select one of the applicable
models to register it as the selection result.

[ Further facilitating operation with
Edgecross

IT system

Inverters and the system are integrated by maximizing the

use of production data with edge computing, enabling Mm | ]
. . . . . .o Edge ai i

solutions for various issues including productivity zeplicghon Tagazey

improvement and equipment maintenance. . cestig) ? wrmm.,
< Pl =

e Integration and processing of data sent from various e “ - :

devices and systems in production lines tace
e Real-time feedback to production sites CC-Link [E | [EtherNetP PROFINET | [MTComect (Otherprotocals
. . . . Data collector
e Monitoring of field devices based on the know-how of

production sites ES)

(Production site)



[3 Further facilitating operation
with GOT interaction functions

Enhanced compatibility between inverters and the GOT (human machine
interface) brings various benefits to users.

Connection with the GOT2000 series can be established just by setting the
station number. Other necessary settings are automatically done.

coT Drive’

} Less time spent on screen design work by importing sample screens | To be supported soon

Various sample screens*! are available to
enable parameter setting, batch monitor,
measurement of load characteristics and
so on using the GOT.

Using sample screens enables easy
startup of the system.

: Sample screens are included in the GT Works3
package, or can be downloaded at Mitsubishi Electric
FA Global Website.

Sample screens are available for FR-E800 and
FR-E800-E. FR-E800-SCE is to be supported.

> Improving work efficiency without
using a computer

Users can use the GOT to set up,
adjust, and perform maintenance for
inverters without using a computer.

} Immediate warning of system errors

By storing the data of relationship
between the output frequency and the
torque during normal inverter operation,
users can judge whether the load is
operating in normal condition. By
outputting out-of-range warnings if
applicable, users can detect mechanical
faults or perform maintenance.

> Reducing downtime by interacting
with the GOT

Faults occurred in the inverter can be
displayed on the GOT screen.

When a fault occurs, it is possible to
identify the cause immediately, which
contributes to downtime reduction.

STEP 1 STEP 2 STEP 3

Select the GOT and the inverter Sample screens for selected Transfer the project data to the
and connect them. connection type available to be GOT.
imported to user's project data
Connection type selectable
(Ethernet or RS-485)

N

T—_Transfer

O &

Sample screen GOT2000 FR-E800

GOT2000 FR-E800

Do | have to go to the control panel
just to check something trivial?

L T

Users do not want to go to the control panel
or use a computer to check the operation.

0 Instead on the control panel, users can check data on a GOT.
e Multiple inverters can monitored using the target station switching function.

Is it possible to detect Trend of failure HENE L]
a clogged filter monitored by
or pipe? the inverter to

m give a warning
N }

"
| &

Users want to detect system errors using
the inverter to facilitate maintenance.

L

o System errors such as clogged filter/pipe can be detected.
@ Operation of the system can be monitored constantly.

What is the meaning
of this fault number?

0 Fault records can be checked quickly (last eight faults).

Users want to identify causes of faults easily. @ Troubleshooting pages of manuals can be displayed.

tools

o
c
—
(]
1]
=

Eng
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6]

Scan the QR code to

open the setup information web page

Scan the QR code to check how to use the product or browse manuals.

I!!J Ready for reference

Installation Videos ..
and wiring [In preparation] L[ || Fr-e800GuIDELINE

EL# FR-E800(-E) Instruction Manual (Connection)

Helpful setup menu and videos

'\? Basic operation

' Faults E;@ FR-E800(-E) Instruction Manual (Function)
C'E) 8 Outline dimension
ﬁ drawing

D inqur ®
\\ Inquiries D;I FR-E800(-E) Instruction Manual (Communication)
( : ) FAQ
' 4
ELO/; FR-E800(-E) Instruction Manual (Maintenance)

E;@I FR-E800(-E) Instruction Manual (Functional Safety)



Dependable quality

Uniformity and consistency

The FR-E800 series product line offers more than fifty different designs.

To integrate the unity of design, development of FR-E800 inverters started in
accordance with common rules. They can be distinguished at a glance by their
uniform characteristics of the details such as the bevel under the operation panel
and the parting lines. Consistency with other Mitsubishi Electric FA products is
also considered so that all the products look well-organized when they are
placed together.

Unity of design for all models

%9 ERSE

Detailed examination of the product design
(development material)

Prototype design / operation test

Pursuing ease of operation

With the user-friendly design, ease of use is pursued for various installation and operating conditions (such as height of the
device and operation with or without gloves).
Owing to the contrast of colors and flat structure, tile buttons and the LED display are clear and easy to see.

33
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Application examples

Smart factory

Problem It is difficult to monitor the operating condition of the equipment due to the diversified.

The inverter supports various industrial networks. It is possible to select the inverter according to the
existing network.

o Standard Ethernet !l
Multi-protocols communication

| _(HTTP, FTPetc) ﬁ——

Users can select a group of protocols that includes CC-Link
IE TSN, MODBUS/TCP, PROFINET, EtherNet/IP, and

EtherCAT suitable for the intended system. It is possible to porammab|e e
switch between protocols only by setting parameters. controller
(Supported protocols differ depending on the product model.) Remote /O Vision sensor
HMI Barcode reader

Inverter

I3y Fans

Problem Is it possible to solve ventilation fan problems quickly?
v

Al-based troubleshooting reduces equipment downtime. The
world's first environmental impact diagnosis function or other
self-diagnostics allow early prevention or prediction of faults of the
inverter or peripheral devices.

Al fault diagnosis

By connecting the inverter and a computer (USB or
Ethernet), users can use FR Configurator2 to analyze data
and help identify the cause of a fault.

This diagnosis function enables the fastest troubleshooting
procedure without requiring any special skills.

Problem Is it possible to operate multiple fans together in the same duct?
v

Settings are available to select the stopping method to
prevent each fan from being affected by other fans and the
restarting method after instantaneous power failure.

Stop selection

The inverter can be set to coast the motor to a stop when
multiple fans are used in the same duct to prevent each fan
from being affected by rotation of other fans.

Automatic restart after instantaneous power failure

The frequency search is available at every start, enabling
smooth starting even when the motor is coasting at a start.




Transfer system

Problem Is it possible to simplify the electric control system to use a smaller enclosure?

Inverter operations can be freely customized using the PLC function in the inverter.
This function enables construction of various e e
systems without using another controller.

PLC function

In accordance with the machine specifications, users can set
various operation patterns: inverter movements at signal

n N . . Conveyor robot
inputs, signal outputs at particular inverter statuses, and
monitor outputs, etc. Operation of the system can be
customized by the inverter alone.

Power supply

case4 Food processing line

Problem Is it possible to increase productivity while ensuring the safety of operators?

The inverter supports the IEC 61508-5-2 functional safety standard. This
will significantly reduce time required for maintenance or tooling and
eliminate external devices such as ones used for monitoring the speed.

. Light curtain
SLS (safely-limited speed) function
It is possible to continue operation at a
safe speed without stopping the
production line. The motor speed is

. %

o3

calculated based on the current value or Area Sensor i
other data without using an encoder. This S~ Limitarea 1

. . . . (speed reduction)
will contribute to wire and cost savings. e

(further speed reduction)

I N Cutting machine

Problem Is it possible to reduce variation in the finished products?

Using PM sensorless vector control, the inverter contributes to
reducing variation caused by uneven rotation.

PM sensorless vector control Sensoress
motor
The speed and magnetic pole positions, the two essential bits of
information to control a PM motor, are detected without a sensor Grinding
wheel orkpiece

(encoder). The speed detection internally-performed in an inverter
enables highly accurate control of a PM motor, aimost as accurate
as an AC servo system, without the need of a sensor (encoder).

Speed fluctuation ratio: +0.05% (digital input)
Speed fluctuation ratio = (Speed under no load — Speed under rated load)/Rated speed x 100(%)
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Application examples

Sprinkler

Problem Is it possible to reduce the amount of water except for daytime hours?

The inverter has the PLC function to change its operation according to
the weather or time of day.

PLC function

The inverter can be run in accordance with a sequence program.
Inverter control such as inverter operations triggered by input
signals, signal output based on inverter operation status, and
monitor output can be freely customized based on the
machine specifications.

I Food processing machine

Is it difficult to avoid sudden system failures due to corrosion even when the inverter with circuit

Problem board coating is used?

Using the environmental impact diagnosis function, it is possible to estimate the degree of circuit
board corrosion. This enables timely preventive maintenance to reduce the equipment downtime.

Environmental impact diagnosis function

The detection circuit makes it possible to identify signs of inverter damage
caused by corrosive gas (hydrogen sulfide). Equipment downtime will be
reduced as the function notifies operators when the production
environment needs to be improved (for coated models (-60/-06) only).

No external instrument is needed to estimate the degree of corrosion in the T
inverter installation environment.

I3 9 Automotive production line

Problem Is it possible to set up or update the network easily?

Two Ethernet ports are provided as standard, enabling flexible connection in line topology without
using a switching hub. Complex networks can be created just by connecting devices with a cable to
a free port.

Line topology

The total wiring length can be minimized for large or
extensive systems.

Eliminating a switching hub allows more flexible installation
of inverters even in a narrow space.

EFEEm EEEm, EEEm
(==l EE EE




Problem er without using another controller?

Is it possible to integrate the system control functions into the invert-

Inverter operations can be controlled using the PLC function in the inverter.
This function enables construction of systems without using

programmable controllers. This will contribute to cost reduction.

PLC function

In accordance with the machine specifications, users can
set various operation patterns: inverter movements at signal
inputs, signal outputs at particular inverter statuses, and
monitor outputs, etc. Operation of the system can be
customized by the inverter alone.

! EEEm,
3 (Sl
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Differences with the FR-A800 series

ltem FR-A800
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V/F control v v
Advanced magnetic flux vector control v v
rCnZ?r:r:cli Real sensorless vector control | RS v v
Vector control *' [ vector ] v v
PM sensorless vector control | (D v v
Speed control v v
Torque control v v
Control v
st Posiionicontrol v (Point table input 15 points, pulse train input to the inverter or
(Point table input 7 points) the FR-ABAL plug-in option, SSCNET llI(/H) communication
using the FR-A8NS plug-in option)
150% 0.5 Hz 200% 0.5 Hz (3.7K or lower), 150% 0.5 Hz (5.5K or higher)
Induction motor m m
Starting 200% 0.3 Hz (3.7K or lower), 150% 0.3 Hz (5.5K or higher) SLD rating: 120% 0.3 Hz, LD rating: 150% 0.3 Hz,
torque ND rating: 200%** 0.3 Hz, HD rating: 250%*° 0.3 Hz
PM motor 50% High frequency superposition control: 200% (when used with MM-CF,
200% for the 1.5 kW or lower, and 150% for the 2.0 kW or higher)
Current synchronization operation: 50%
Output frequency range 0.2 to 590 Hz**
0.1K/0.2K--150%, 200 V class(ND rating)*® :
Regenerative 0.4K/0.75K:--100%, 0.4K to 1.5K--150%3%ED, 2.2K/3.7K:--100%3%ED,
braking torque | Maximum value/ permissible duty** 1.5K:+-50%, 5.5K/7.5K:+-100%2%ED, 11K to 22K:+:20% continuous
! 2.2K or higher---20% 400 V class(ND rating)*® :
0.4K to 7.5K---100%2%ED, 11K to 22K---20% continuous

16-bit binary (when using the FR-A8AX plug-in option).

Acceleration/deceleration time setting 01to 3600 s
Individual acceleration/deceleration setting Up to 2 types Up to 3 types
Multi-speed 15 speeds
Speed Analog 0to 5 VDC, 0to 10 VDC, 4 to 20 InA 0to 5 VDC, 0to 10 VDC, 0 to +5 VDC, 0 to +10 VDC, 4 to 20 mA
command Digital Set with the operation panel or parameter unit*’. 4-digit BCD or | Set with pulse train input, operation panel, or parameter unit. 4-digit

BCD or 16-bit binary (when using the FR-A8AX plug-in option).

Restart after

instantaneous power failure

Available (frequency search method, reduced voltage method)

FR-E800: 7
: Contact input FR-E800-E: 2 12
Input signal FR-EB00-SCE: 0
Pulse train input — 100k pulses/s
FR-E800: 2
Qutpllﬂ Open collector output FR-E800-E, FR-E800-SCE: 0 °
ST Contact output (1 changeover contact) 1 2
Alarm output 1 changeover contact (250 VAC 2 A, 30 VDC 1 A), open collector output | 1 changeover contact (230 VAC 0.3 A, 30 VDC 0.3 A), open collector output
Fault code (4-bit) output — v
Monitor Pulse train output 1440 pulses/s, 1 mA (FM type) 1440 pulses/s, 2 mA (FM type)
5 -10to 10 VDC
function o
Analog output 10 to 10 VDC (AM type) 01020 MADC (CA type)
RS-485 (Mitsubishi inverter protocol) v
= V'EB00
RS-485 (MODBUS"RTU) v'FR-A800, FR-A800-GF
v/E800-E(FR-E800-EPA/EPB),
CC-Link IE TSN { ) v'FR-A800-GN
E800-SCE(FR-E800-SCEPA/SCEPB)
CC-Link IE Field Network — v'FR-A800-GF
Built-in
communication CC-Link IE Field Network Basic v'EB00-E(FR-E800-EPAVEPB), FR-A800-E
function*® MODBUS/TCP E800-SCE(FR-E800-SCEPA/SCEPB) v'FR-A800-E
BACnet/IP —
v E800-E(FR-E800-EPA), E800-SCE(FR-E800-SCEPA)
EtherNet/IP v/(HMS network option)
To be supported .
v
Sizichr E800-E(FR-E800-EPC), E800-SCE(FR-E800-SCEPC) (HMS network option)
PROFINET v/E800-E(FR-E800-EPB), E800-SCE(FR-E800-SCEPB) v/(HMS network option)
Safety STO v v
monitoring | SS1, SLS, SBC, SSM v'E800-SCE —
functions SS2, SOS o o
CC-Link IE TSN Safety communication function v/E800-SCE(FR-E800-SCEPA/SCEPB) To be supported
Saly [ Safety v EB00-SCE(FR-EB00-SCEPA) -
communication
function FSoE To be supported E800-SCE(FR-E800-SCEPC) -
PROFIsafe v'E800-SCE(FR-E800-SCEPB) —




Item

Removable terminal block

E800

FR-A800

Used for control circuit terminals

Optional operation panel

Enclosure surface operation panel (FR-PA07)*
Parameter unit (FR-PUO7(BB))*"
LCD operation panel (FR-LU08)*"

Parameter unit (FR-PUO7(BB))
LCD operation panel (FR-LUO8)

Surrounding air temperature

(Derate the rated current when using the inverter in a temperature
exceeding 50°C.)

575V class:
-10°C to +60°C
(Derate the rated current when using the inverter in a temperature
exceeding 50°C.)

Number of connectable plug-in options 1 3
Function (computer connection) v v
UsB Host (USB memory device connection) - v
USB bus power v =
200/400 V class: 200/400 V class:
-20°C to +60°C -10°C to +50°C (rating: LD/ND/HD)

-10°C to +40°C (rating: SLD)
575V class:
FR-A860-00090 or lower: -10°C to +40°C (rating: LD/ND/HD)
-10°C to +30°C (rating: SLD)
FR-A860-00170 to 01080: -10°C to +40°C
FR-A860-01440 or higher: -10°C to +50°C (rating: LD/ND)
-10°C to +30°C (rating: SLD/HD)

Storage temperature -40°C to +70°C -20°C to +65°C
*1: Vector control is available when a Vector control compatible option is installed. *2: The upper frequency limit is 400 Hz under Advanced magnetic flux vector control, Real sensorless vector control,
Item ER-E800 ER-A800 Vector control, a.nd PM sensorlgss vector control. ) -
*3: For the 5.5K or higher, the starting torque is initially limited to a level of 150% due to the torque limitation.
Speed Speed control range 1: 1500 1: 1500 *4: The amount of regenerative braking torque is the average short-term torque (which varies depending on motor loss)
control Speed response 30 Hz 180 Hz that is generated when a motor decelerates in the shortest time by itself from the rated speed. It is not continuous
Torque control range 1:50 1: 50 regenerative torque.
Absolute torque When a motor decelerates from a speed higher than the rated speed, the average deceleration torque decreases.
Torque — +10% +10% When the regenerative power is large, use an option brake unit. (Not available for 0.1K and 0.2K.)
control *5: For the regenerative braking torque for the 30K or higher or when the option is connected, refer to the FR-A800
REpezEeliEEyD 5% +5% inverter catalog.
acouracy *6: Refer to the relevant inverter catalog for other available communication functions or communication functions
Terminal response 10 ms 2to3ms supported by options.

*7: The optional operation panel / parameter unit is available for the standard model.

List of inverters by rating

Three-phase 200 V class Three-phase 400 V class
ApPpP aD o110 dpa App dble O10 dapa
odel FR-E820-[] odel FR 40-]
D D D D
0.1K 0008 0.2 0.1 0.4K 0016 0.75 0.4
0.2K 0015 0.4 0.2 0.75K 0026 1.5 0.756
0.4K 0030 0.75 0.4 1.6K 0040 2.2 1.5
0.75K 0050 1.1 0.75 2.2K 0060 3 2.2
1.5K 0080 2.2 1.5 3.7K 0095 BB 3.7
2.2K 0110 3 2.2 5.5K 0120 7.5 5.5
3.7K 0175 5.5 3.7 7.5K 0170 11 7-5
5.5K 0240 7.5 5.5 11K 0230 15 11
7.5K 0330 1 7.5 16K 0300 18.5 15
11K 0470 15 iRl 18.5K 0380 22 18.5
15K 0600 18.5 15 22K 0440 30 22
18.5K 0760 22 18.5
22K 0900 30 22
Three-phase 575 V class Single-phase 200 V class
APP ab o110 dapa App dable Oo10 dapa
ode R-E860-[] ode R-E820S-[]
D D D
0.76K 0017 15 0.76 0.1K 0008 0.1
1.5K 0027 2.2 1.5 0.2K 0015 0.2
2.2K 0040 3.7 2.2 0.4K 0030 0.4
37K 0061 5.5 37 0.75K 0050 0.756
5.5K 0090 7.5 5.5 1.8K 0080 1.5
7.5K 0120 iRl 7.5 2.2K 0110 2.2
Overload current rating
LD 120% 60 s, 150% 3 s (inverse-time characteristics) at surrounding air temperature of 50°C
ND 150% 60 s, 200% 3 s (inverse-time characteristics) at surrounding air temperature of 50°C

*1: The motor capacity indicates the maximum capacity of a 4-pole standard motor driven by all of the inverters in parallel connection.
To drive a Mitsubishi Electric high-performance energy-saving motor, use the 200 V class 0.75K inverter for a 1.1 KW motor, or 200/400 V class 2.2K inverter for a 3 KW motor.
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Lineup

‘ For the details of the lineup, please contact your sales representative.

Model

} Standard model

FR-E8[2][0][ |- J[o][.II[KI[-]AI[ ][ I[]
T |_

Symbol Voltage class Symbol

Description

Symbol Circuit board coating** Plated conductor

1 100 V 0.1K to 22K Inverter ND rated capacity (KW)*? None Without coating Without plated conductors
2 200V 0008 to 0900 Inverter ND rated current (A)*® -60 With coating Without plated conductors
4 400V -06* With coating With plated conductors
6 575V
Symbol  Voltage specifications symbol _Communication/ Monitoring Rated frequency  Control logic
None Three-phase functional safety specification specification (initial setting) (initial status)
Structure S | Single-phase 200V input -1 RS-485 + SIL2/PLd Pulse (terminal FM) 60 Hz Sink logic
$ymbol 4 nctionality | snge-phese 100V mput 4 RS-485 + SIL2/PLd Voltage (terminal AM) 50 Hz Source logic
Standard model W (double voltage rectification) -5 RS-485 + SIL2/PLd Voltage (terminal AM) 60 Hz Sink logic

*1: To be released
*2: Combination with the specification type -1(-60/-06) or -5 is available.
(When the kW indication is required for the product, purchase the model with a suffix "-5" and change the initial settings with reference to the Instruction Manual.
(Refer to the Instruction Manual (Connection) for the switching of the control logic of the inverter, and the Instruction Manual (Function) for the rated frequency.))
*3: Combination with the specification type -4-60, -4-06, -5-60, or -5-06 is available.
*4: Compatible with IEC 60721-3-3 3C2.
*5: Available for the 11K or higher.

P> Ethernet model

FR-E8[4][0][ ]-[ |[0][.][4][KI[E][PI[A][ ][ ][]
T .

Symbol Voltage class

Description

Symbol Circuit board coating*® Plated conductor

1 100V 0.1K to 22K Inverter ND rated capacity (KW)*? None Without coating Without plated conductors
2 200V 0008 to 0900 Inverter ND rated current (A)*® -60 With coating Without plated conductors
4 400V -06*® With coating With plated conductors
6 575V

Symbol  Voltage specifications

Communication / Rated frequency  Control logic

None Three-phase Symbol - fynctional safety specification Protocol specification™ = itia) setting)”  (initial status)
p— S Single-phase 200 V input EPA Ethernet + SIL2/PLd Protocol group A 60 Hz Sink logic
Symbol S
functionality ingle-phase 100 V inout ink logi
e | Sindle-phase 100V inpu EPB Ethernet + SIL2/PLd Protocol group B 50 Hz Slilsleglel
Standard model (double voltage rectfication) Source logic*”

EPCH Ethernet + SIL2/PLd Protacol group G 60 Hz Sink logic /
Source logic*”

: To be released
*2: Combination with the specification type EPA(-60/-06) or EPB(-60/-06) is available.
*3: Combination with the specification type EPA-60, EPA-06, EPB-60, or EPB-06 is available.
: Selectable protocols differ depending on the group.
Protocol group A: CC-Link IE TSN, CC-Link |E Field Network Basic, MODBUS/TCP, EtherNet/IP, and BACnet/IP
Protocol group B: CC-Link IE TSN, CC-Link IE Field Network Basic, MODBUS/TCP, and PROFINET
Protocol group C: EtherCAT
*5: Compatible with IEC 60721-3-3 3C2.
: Available for the 11K or higher.
: The initial status of the control logic differs depending on the inverter model.
Sink logic for the models indicated with the rated capacity (kW)
Source logic for the models indicated with the rated current (A)
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} Safety communication model

FR-E8@@D-D@D@@@EE HEN

Symbol Voltage class Symbol Description Symbol Circuit board coating*® Plated conductor
1 100V 0.1K to 22K Inverter ND rated capacity (kW)™ None Without coating Without plated conductors
2 200V 0008 to 0900 Inverter ND rated current (A)*® -60 With coating Without plated conductors
4 400V -06*¢ With coating With plated conductors
6 575V

Syribol Voltage speciications Symbol ¢t Communication_/_ . Protocol specification** Fla_t_ec_i frequ_e ney Control logic*”
St None Three-phase unctional safety specification (initial setting)

Symbol ¢ nctionality S |Single-phase 200 Vinput SCEPA Ethernet + SIL3/PLe Protocol group A 60 Hz Source logic
0 | Standard model W Single-phase 100 V input SCEPB Ethernet + SIL3/PLe Protocol group B 50 Hz Source logic
6" | IP67 models (double voltage rectification) SCEPC*! Ethernet + SIL3/PlLe Protocol group C 50 Hz Source logic

: To be released

*2: Combination with the specification type SCEPA(-60/-06) or SCEPB(-60/-06) is available.

*3: Combination with the specification type SCEPA-60, SCEPA-06, SCEPB-60, or SCEPB-06 is available.

: Selectable protocols differ depending on the group.
Protocol group A: CC-Link IE TSN, CC-Link |E Field Network Basic, MODBUS/TCP, EtherNet/IP, and BACnet/IP
Protocol group B: CC-Link IE TSN, CC-Link IE Field Network Basic, MODBUS/TCP, and PROFINET
Protocol group C: EtherCAT

*5: Compatible with IEC 60721-3-3 3C2

: Available for the 11K or higher.

*7: The control logic is fixed to the source logic.

I

x
o

Capacity table

01K 02K 04K 075K 15K 22K 37K 55K 75K 11K 15K 185K 22K
0008 0015 0030 0050 0080 0110 0175 0240 0330 0470 0600 0760 0900
nn-nn--n-nnnn
By - 04K 075K 15K 22K 37K 55K 75K 11K 15K 185K 22K
AU - 0016 0026 0040 0060 0095 0120 0170 0230 0300 0380 0440
__-_-n--n_-_nnn
- 075K 15K 22K 37K 55K 75K -
- 0017 0027 0040 0061 0090 0120 @ -
___nn--nn____
S 01K 02K 04K 075K 15K 22K -
TEIE 0008 0015 0030 0050 0080 0110 -
nnnnn________
01K 02K 04K 075K
0008 0015 0030 0050
FR-E810W-[|(E/SCE) o o 3 o - - - - - - - = -
@ : Released, O : To be released, —: Not applicable

We CE [C

7.5K or lower has the KC and EAC markings (11K or higher is to be compatible with the markings).

Three-phase 200 V

Three-phase 575 V

Single-phase 100 V

CC-LInkIETSN ~ Etherivet/IP i%%%%f

‘ For differences between the standard model (E800), Ethernet model (E800-E), and safety communication model (E800-SCE), refer to page 133. ‘
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Mitsubishi Electric’s global FA network delivers reliable
technologies and security around the world.

. Production base @ Development center @ Giobal FA Center A Vechatronics showroom @ Vitsubishi Electric sales office

Turkey FA Center
Mitsubisi Eleafric
Turkey A.S. Umrani

Russia FA Center
MITSUBISHI ELECTRIC EUROPE B.V.
Russian Branch St.Petersburg office

Germany FA Center
MITSUBISHI ELECTRIC EUROPE B.V.
Germany Branch

MITSUBISHI ELECTRIC EUROPE B.V.
UK Branch

| U
Czech Republic FA Center India Gbgaon FA Ce}tprﬁgl/ g
MITSUBISHI ELECTRIC MITSUBISHNELECTRIC INDIA PVJATD. He L [
EUROPE B.V.Czech office Gurgaon Heqd Office e o/ | @
- (14 "‘b Y
) ' .{\* "
ltaly FA Center \02

MITSUBISHI ELECTRIC
Europe B.V. Italian Branch

Indonesia FA Center

Europe FA Center
MITSUBISHI ELECTRIC PT.MITSUBISHI
EUROPE B.V. ELECTRIC INDONESIA

/

Z

Polish Branch

India Bangalore FA Center India Coimbatore FA Center India Chennai FA Center
MITSUBISHI ELECTRIC INDIA PVT.LTD. MITSUBISHI ELECTRIC INDIA PVT, LTD. MITSUBISHI ELECTRIC INDIA PVT.LTD.
Bangalore Branch Coimbatore Branch Chennai Branch

Production bases under the lead of Nagoya Works, we form a powerful network to optimize our manufacturing processes.

Domestic bases Production bases overseas

Nagoya Works Mitsubishi Electric Dalian Industrial Products Co., Ltd. [MEI] Mitsubishi Electric India Pvt.

Shinshiro Factory MEAMC | Mitsubishi Electric Automation Manufacturing (Changshu) Co., Ltd.
Kani Factory MEATH | Mitsubishi Electric Automation (Thailand) Co., Ltd.
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Thailand FA Center
MITSUBISHI ELECTRIC FACTORY
AUTOMATION (THAILAND) CO.,LTD

Korea FA Center
T MITSUBISHI ELECTRIC
AUTOMATION KOREA CO.,LTD.

Taichung FA Center
| MITSUBISHI ELECTRIC
TAIWAN CO.,LTD

\ | Taipei FA Center

] Ho Chi Minh FA Center

MITSUBISHI ELECTRIC \\,
\ VIETNAM COMPANY 1
\ LIMITED
O
\ I
< \/ Philippines FA Center

PHILIPPINES INC.

ASEAN FA Center

Beijing FA Center
MITSUBISHI'ELECTRIC
AUTOMATION (CHINA)LTD.

e}

Fanjin FA Center
MITSUBISHI ELECTRIC
AUTOMATION (CHINA)LTD.

— / — Jf

Guangzhou FA Center
MITSUBISHI ELECTRIC

SETSWYO ENTERPRISE CO.,LTD

MELCO FACTORY AUTOMATION

MITSUBISHI ELECTRIC ASIA PTE.LTD.

N

MITSUBISHI ELEGTRIC GORPORATION
Factory Automation System/&Group A\

S

™ Hanoi FA center
Mitsubishi Electric
Vietnam
= Company Limited
Hanoi Branch

AUTOMATION (CHINA)LTD\ .

Service bases are established around the world to provide the same services as in Japan globally.
Overseas bases are opening one after another to support our customers' business expansion.

Area Our overseas FA Genters
EMEA 26 7
China 17 4
Asia 39 13
Americas 18 6
< . Others 1 0
N /. Total 90 30
o= Asof July 2017
20 » Y
7 )r/ ( l) (73
g BN o 3
N J\ W - S )
= r\{ 3 orth America FA Center

[TSUBISHI ELECTRIC
AUTOMATION,INC.

Mexico Monterrey FA Center
Monterrey Office, Mitsubishi
Electric Automation, Inc.

Mexico FA Center
Querétaro Office, Mitsubishi

~  Electric Automation, Inc.

Mexico City FA Center
Mexico FA Center

Mexico Branch, Mitsubishi
Electric Automation, Inc.

Brazil FA Center
Mitsubishi Electric do Brasil
Comeércio e Servicos Ltda.

Brazil Votorantim FA Center
MELCO CNC do Brasil
Comeércio e Servigos S.A.

Shanghai FA Center
MITSUBISHI ELECTRIC
AUTOMATION (CHINA) LTD.
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efactory

This solution solves customers' issues and concerns by
enabling visualization and analysis that lead to improvements
and increase availability at production sites.

Utilizing our FA and IT technologies and collaborating with e-F@ctory Alliance partners, we reduce the total cost across the entire
supply chain and engineering chain, and support the improvement initiatives and one-step-ahead manufacturing of our customers.

Sale, logistics,

Procurement and service

4 >

Supply chain

Production
and

manufacturing ‘
Ft’jrgg;zt Operation/Maintenance

iQ-Works/EZSocket i iQ Care

. ) + (prevention, predictive maintenance,
(CAD/simulation linkage) remote maintenance service)

den
] n y

FA integrated solutions S
ng_lneerlng
reduce total cost chain

ERF
OADAC AW Frmifsanr

e

o

L

it deid

FIEDCECROLS

| GEREER

Pragiaintiails
S ,—fi Mechabronics === Enpegressving

Overall production information is captured in addition to energy information, enabling the realization of efficient production and energy use (energy savings).

eTrademarks

PROFIBUS, PROFINET, and PROFlsafe are either trademarks or
registered trademarks of PROFIBUS & PROFINET International.
DeviceNet, EtherNet/IP, and CIP safety are either trademarks or
registered trademarks of ODVA.

EtherCAT is a trademark of Beckhoff Automation GmbH.

Safety over EtherCAT is a trademark of Beckhoff Automation GmbH
MODBUS is a registered trademark of SCHNEIDER ELECTRIC USA, INC.
BACnet is a registered trademark of the American Society of Heating,
Refrigerating and Air-Conditioning Engineers (ASHRAE).

Ethernet is a registered trademark of Fuji Xerox Corporation in Japan.
CC-Link IE TSN and CC-Link IE Field Network Basic are registered
trademarks of CC-Link Partner Association.

QR Code registered trademark of DENSO WAVE INCORPORATED.
App Store is a service mark of Apple Inc.

Google Play and the Google Play logo are trademarks of Google LLC.

Other company and product names herein are the trademarks and
registered trademarks of their respective owners.

A\ Safety Warning

To ensure proper use of the products listed
in this catalog, please be sure to read the
instruction manual prior to use.




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
Mitsubishi 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.

* Not all products are available in all countries.

Automation solutions

Medium voltage: VCB, VCC

Power monitoring, energy management

Compact and Modular Controllers

bal

Inverters, Servos and Motors

Numerical Control (NC

T ®

Robots: SCARA, Articulated arm

= =

Processing machines: EDM, Lasers, IDS

A — :

Transformers, Air conditioning, Photovoltaic systems
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Mitsubishi Electric Corporation Nagoya Works

is a factory certified for ISO 14001
(standards for environmental management
systems). %
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