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Safety Instructions

Thank you for choosing Mitsubishi Electric inverter.

This Instruction Manual provides detailed instructions for advanced settings of the FR-E800 series inverters.

Incorrect handling might cause an unexpected fault. Before using this product, read this Instruction Manual and the document
enclosed with the product carefully to ensure proper use.

Do not attempt to install, operate, maintain or inspect this product until you have read through this Instruction Manual and
supplementary documents carefully to use the equipment correctly. Do not use this product until you have a full knowledge of
this product mechanism, safety information and instructions.

Installation, operation, maintenance and inspection must be performed by qualified personnel. Here, qualified personnel means
a person who meets all the following conditions:

* A person who possesses a certification in regard with electric appliance handling, or person took a proper engineering
training. Such training may be available at your local Mitsubishi Electric office. Contact your local sales office for schedules
and locations.

+ A person who can access operating manuals for the protective devices (for example, light curtain) connected to the safety
control system, or a person who has read these manuals thoroughly and familiarized themselves with the protective
devices.

In this Instruction Manual, the safety instruction levels are classified into "WARNING" and "CAUTION".

AWARNING Incorrect handling may cause hazardous conditions, resulting in death or severe injury.

Incorrect handling may cause hazardous conditions, resulting in medium or slight injury,
| ACAUTION | g may g gntiuny

or may cause only material damage.

Note that even the A CAUTION Ievel may lead to a serious consequence depending on conditions. Be sure to follow the

instructions of both levels as they are critical to personnel safety.



@ Electric shock prevention
AWARNING

Do not remove the front cover or the wiring cover while the power of this product is ON, and do not run this product with
the front cover or the wiring cover removed as the exposed high voltage terminals or the charging part of the circuitry
can be touched. Otherwise you may get an electric shock.

Even if power is OFF, do not remove the front cover except for wiring or periodic inspection as the inside of this product
is charged. Otherwise you may get an electric shock.

Before wiring or inspection, check that the LED display of the operation panel is OFF. Any person who is involved in
wiring or inspection shall wait for 10 minutes or longer after the power supply has been cut off, and check that there are
no residual voltage using a digital multimeter or the like. The capacitor is charged with high voltage for some time after
power OFF, and it is dangerous.

This product must be earthed (grounded). Earthing (grounding) must conform to the requirements of national and local
safety regulations and electrical code (NEC section 250, IEC 61140 class 1 and other applicable standards). A neutral-
point earthed (grounded) power supply must be used for 400 V class of this product to be compliant with EN standard.
Any person who is involved in wiring or inspection of this product shall be fully competent to do the work.

This product body must be installed before wiring. Otherwise you may get an electric shock or be injured.

Do not touch the setting dial or keys with wet hands. Doing so may cause an electric shock.

Do not subject the cables to scratches, excessive stress, heavy loads or pinching. Doing so may cause an electric shock.
Do not change the cooling fan while power is ON as it is dangerous.

Do not touch the printed circuit board or handle the cables with wet hands. Doing so may cause an electric shock.
Never touch the motor terminals, etc. right after powering OFF as the DC voltage is applied to the motor for 1 second at
powering OFF if the main circuit capacitor capacity is measured. Doing so may cause an electric shock.

Before wiring or inspection for a PM motor, confirm that the PM motor is stopped as a PM motor is a synchronous motor
with high-performance magnets embedded inside and high-voltage is generated at the motor terminals while the motor
is running even after the power of this product is turned OFF. In an application, such as fan and blower, that the motor
may be driven by the load, connect a low-voltage manual contactor at the output side of this product and keep it open
during wiring and inspection of this product. Otherwise you may get an electric shock.

@ Fire prevention
/N\CAUTION

This product must be installed on a nonflammable wall without holes in it so that its components cannot be touched from
behind. Installing it on or near flammable material may cause a fire.

If this product becomes faulty, the product power must be switched OFF. A continuous flow of large current may cause
a fire.

Be sure to perform daily and periodic inspections as specified in the Instruction Manual (Maintenance). There is a
possibility of explosion, damage, or fire if this product is used without inspection.

@ Injury prevention

/NCAUTION

The voltage applied to each terminal must be as specified in the Instruction Manual. Otherwise an explosion or damage
may occur.

The cables must be connected to the correct terminals. Otherwise an explosion or damage may occur.

The polarity (+ and -) must be correct. Otherwise an explosion or damage may occur.

While power is ON or for some time after power-OFF, do not touch this product as it will be extremely hot. Doing so may
cause burns.



& Additional instructions

The following instructions must be also followed. If the product is handled incorrectly, it may cause unexpected fault, an injury,
or an electric shock.

/N CAUTION

Transportation and installation

» To prevent injury, wear cut-resistant gloves when opening packaging with sharp tools.

» Use proper lifting techniques or a trolley when carrying products. Failure to do so may lead to injuries.

» Do not stand or place any heavy object on this product.

» Do not stack the boxes containing this product higher than the number recommended.

* When carrying this product, do not hold it by the front cover or the setting dial. It may fall or break.

» During installation, caution must be taken not to drop this product as doing so may cause injuries.

» The product must be installed on a surface that withstands the weight of the product.

* Do not install the product on a hot surface.

» Ensure the mounting orientation of this product is correct.

» Ensure this product is mounted securely with screws in its enclosure.

» Do not install or operate this product if it is damaged or has parts missing.

» Foreign conductive objects must be prevented from entering this product. That includes screws and metal fragments or
other flammable substance such as oil.

» As this product is a precision instrument, do not drop or subject it to impact.

* The surrounding air temperature must be between -20°C and +50°C (non-freezing). Otherwise this product may be
damaged.

* The ambient humidity must be 95% RH or less (non-condensing). Otherwise this product may be damaged.

» The temporary storage temperature (applicable to a short limited time such as a transportation time) must be between -
40°C and +70°C. Otherwise this product may be damaged.

» This product must be used indoors (without corrosive gas, flammable gas, oil mist, dust and dirt). Otherwise this product
may be damaged.

+ Do not use this product at an altitude above 3000 m. Vibration should not exceed 5.9 m/s? at 10 to 55 Hz in X, Y, and Z
directions. Otherwise this product may be damaged. (Refer to page 32 for details.)

» If halogens (including fluorine, chlorine, bromine, and iodine) contained in fumigants for wood packages enter this
product, the product may be damaged. Prevent the entry of fumigant residuals or use an alternative method such as heat
disinfection. Note that sterilization or disinfection of wood packages should be performed before packing the product.

Wiring

» Do not install a power factor correction capacitor, surge absorber, or radio noise filter on the output side of this product.
These devices may overheat or burn out.

» The output terminals (terminals U, V, and W) must be connected to a motor correctly. Otherwise the motor will rotate
inversely.

« Even with the power OFF, high voltage is still applied to the terminals U, V and W while the PM motor is running. Ensure
the PM motor has stopped before carrying out any wiring. Otherwise you may get an electric shock.

* Never connect a PM motor to a commercial power supply. Connecting a commercial power supply to the input terminals
(U, V, W) of a PM motor will burn it out. The PM motor must be applied a power from the inverter with the output terminals
(U, V, W).

Test operation

» Before starting the operation, confirm or adjust the parameter settings. Failure to do so may cause some machines to

make unexpected motions.



/\WARNING

Usage

Stay away from the equipment after using the retry function in this product as the equipment will restart suddenly after
the output shutoff of this product.

Access to the motor is allowed only after it is fully confirmed that the motor does not start running.

Depending on the function settings of this product, the product does not stop its output even when the STOP/RESET
key on the operation panel is pressed. To prepare for it, provide a separate circuit and switch (to turn OFF the power of
this product, or apply a mechanical brake, etc.) for an emergency stop.

Be sure to turn OFF the start (STF/STR) signal before clearing the fault as this product will restart the motor suddenly
after a fault is cleared.

Do not use a PM motor for an application that the motor may be driven by the load and run at a speed higher than the
maximum motor speed.

Use only a three-phase induction motor or PM motor as a load on this product. Connection of any other electrical
equipment to the output of this product may damage the equipment.

Performing pre-excitation (LX signal and X13 signal) under torque control may start the motor running at a low speed
even when the start signal (STF or STR) is not input. This product with the start command ON may also rotate the motor
at a low speed when the speed limit value is set to zero. Confirm that the motor running does not cause any safety
problems before performing pre-excitation.

Do not modify this product.

Do not remove any part which is not instructed to be removed in the Instruction Manuals. Doing so may lead to a failure
or damage of this product.



/A CAUTION

Usage

When installing the MC on the output side of the inverter, turn it ON/OFF while both the inverter and motor are at a stop.
The electronic thermal O/L relay function may not be enough for protection of a motor from overheating. It is
recommended to install an external thermal relay or a PTC thermistor for overheat protection.

Do not repeatedly start or stop this product with a magnetic contactor on its input side. Doing so may shorten the life of
this product.

Use a noise filter or other means to minimize electromagnetic interference with other electronic equipment used nearby
this product.

Appropriate precautions must be taken to suppress harmonics. Otherwise harmonics in power systems generated from
this product may heat/damage a power factor correction capacitor or a generator.

To drive a 400 V class motor with this product, use an insulation-enhanced motor, or take measures to suppress surge
voltage. Otherwise surge voltage, which is attributed to the length and thickness of wire, may occur at the motor
terminals, causing the motor insulation to deteriorate.

When a motor is driven by the inverter, axial voltage is generated on the motor shaft, which may cause electrical
corrosion of the bearing. Take measures such as decreasing the carrier frequency.

As all parameters return to their initial values after the Parameter clear or All parameter clear is performed, the needed
parameters for this product operation must be set again before the operation is started.

This product can be easily set for high-speed operation. Therefore, consider all things related to the operation such as
the performance of a motor and equipment in a system before the setting change.

This product's brake function cannot be used as a mechanical brake. Use a separate device instead.

When performing an inverter operation with frequent starts/stops, rise/fall in the temperature of the transistor element of
the inverter will repeat due to a repeated flow of large current, shortening the life.

Perform an inspection and test operation of this product if it has been stored for a long period of time.

To avoid damage to this product due to static electricity, static electricity in your body must be discharged before you
touch this product.

Only one PM motor can be connected to a single unit of this product.

A PM motor must be used under PM sensorless vector control. Do not use a synchronous motor, induction motor, or
synchronous induction motor.

Do not connect a PM motor to this product with it set to the induction motor control setting (initial setting). Do not connect
an induction motor to this product with it set to the PM sensorless vector control setting. Doing so will cause failure.

As a process of starting a PM motor, turn ON the power of this product first, and then close the contactor on the output
side of this product.

To maintain the security (confidentiality, integrity, and availability) of the inverter and the system against unauthorized

access, DoS™! attacks, computer viruses, and other cyberattacks from external devices via network, take appropriate
measures such as firewalls, virtual private networks (VPNs), and antivirus solutions. We shall have no responsibility or
liability for any problems involving inverter trouble and system trouble by DoS attacks, unauthorized access, computer
viruses, and other cyberattacks.

Depending on the network environment, the inverter may not operate as intended due to delays or disconnection in
communication. Carefully consider what type of environment the inverter will be used in and any safety issues related to
its use.

When the emergency drive function is enabled, the operation is continued or the retry operation (automatic reset and
restart) is repeated even if a fault occurs, which may damage or burn this product and the motor. Before restarting the
normal operation after the operation using the emergency drive function, make sure that this product and the motor have
no fault.

*1  DoS: A denial-of-service (DoS) attack disrupts services by overloading systems or exploiting vulnerabilities, resulting in a denial-of-service (DoS)
state.



/N CAUTION

Emergency stop

» A safety backup such as an emergency brake must be provided for devices or equipment in a system to prevent
hazardous conditions in case of failure of this product or an external device controlling this product.

« If the breaker installed on the input side of this product trips, check for wiring faults (such as short circuits) and damage
to internal parts of this product. Identify and remove the cause of the trip before resetting the tripped breaker (or before
applying the power to this product again).

* When any protective function is activated, take an appropriate corrective action before resetting this product to resume
the operation.

Maintenance, inspection and parts replacement

» Do not carry out a megger (insulation resistance) test on the control circuit of this product. Doing so will cause failure.
Disposal

» This product must be treated as industrial waste.

General instruction

 For clarity, illustrations in this Instruction Manual may be drawn with covers or safety guards removed. Ensure all covers
and safety guards are properly installed prior to starting operation. For details on the PM motor, refer to the Instruction
Manual of the PM motor.



Application of caution labels

Caution labels are used to ensure safety during use of Mitsubishi Electric inverters.

Apply the following labels to the inverter if the "retry function" and/or "automatic restart after instantaneous power failure"
have been enabled.

» For the retry function

CAUTION

Retry Function Has Been
Selected

A Stay away from the motor and machine.
They will start suddenly (after given time
has elapsed) when alarm occurs.

» For automatic restart after instantaneous power failure

CAUTION

Automatic Restart after
Instantaneous Power Failure
Has Been Selected

A Stay away from the motor and machine.
They will start suddenly (after reset time
has elapsed) when instantaneous
power failure occurs.

Motor control labels
Make copies of the following labels and apply them to the inverter to avoid connecting motors not intended for a particular
motor control setting.

Induction motor setting

The inverter is set for the induction
motor control.

PM LED is ON during induction motor
control.

Do not drive a PM motor.

HAND  MON  BUN
AUTO PRM PM
NET  PRUN

PM motor control setting

The inverter is set for the PM motor
control.

PM LED is ON during PM motor
control.

Do not drive an induction motor.
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1

Introduction

The contents described in this chapter must be read before using this product.

Always read the instructions before use.

@ Abbreviations
Item Description
PU Operation panel
Inverter Mitsubishi Electric FR-E800-HVC inverter for heating, ventilation, and air conditioning (HVAC) systems
Pr. Parameter number (Number assigned to function)

PU operation

Operation using the PU (operation panel)

External operation

Operation using the control circuit signals

Combined operation

Combined operation using the PU (operation panel) and External operation

Mitsubishi Electric standard

. SF-JR
efficiency motor
Mitsubishi Electric constant-torque SF-HRCA
motor
Mitsubishi Electric high- . SF-PR
performance energy-saving motor
Mitsubishi Electric geared motor GM-[]
Mitsubishi Electric PM motor EM-A

& Trademarks

« 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).

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

@ Notes on descriptions in this Instruction Manual

» Connection diagrams in this Instruction Manual appear with the control logic of the input terminals as sink logic, unless

otherwise specified. (For the control logic, refer to page 51.)

€4 Harmonic Suppression Guidelines

All the models of the inverters used by specific consumers are covered by "the Harmonic Suppression Guidelines for

Consumers Who Receive High Voltage or Special High Voltage". (For details, refer to page 69.)

12 1. Introduction




1.1

Product checking and accessories

Unpack the product and check the rating plate and the capacity plate of the inverter to ensure that the model agrees with the

order and the product is intact.

@ Inverter model

0011]-5]-60

FR-E812)0| |-
1

Rating plate

MITSUBISHI

ELECTRIC | NVERTER
Inverter model ———> MODEL :FR-E820-0011-5-60HVC
Input rating —> INPUT :XXXXX

> OUTPUT:XXXXX

Output rating
SERIAL —> SERIAL:XXXXXXXXXXX

> MADE IN XXXXX

Country of origin

* A: The voltage class is shown.

Symbol Voltage class
2 200V class

4 400 V class

* B: The number of phases of the power source is shown.

Symbol Description
None Three-phase input
S Single-phase input

¢ C: The inverter rated current is shown.

Description
Inverter rated current (A)

Symbol
0011 to 0978

» D: The communication specification, monitoring specification, rated frequency, and control logic are shown.

> |RTU, BACnet MS/TP)

Rated
ST Communication specification Monitoring specification fre_qt.u?ncy (.:cfn.trol logic
ol (initial (initial status)
setting)
RS-485 communication (Mitsubishi inverter protocol, MODBUS Voltage (terminal AM) 60 Hz Sink logic

» E: Availability of circuit board coating / plated conductors is shown.

Symbol Circuit board coating’

Plated conductor

-60 With coating

Without plated conductors

*1  Conforming to IEC 60721-3-3:1994 3C2

1. Introduction
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« F: The application is shown.

Symbol Application
HVC HVAC model

& How to read the SERIAL number

The SERIAL consists of two symbols, three characters indicating the production year

Rating plate example . s
o 00 O 000000  and month, and six characters indicating the control number.

Symbol Year Month Control number  The last two digits of the production year are indicated as the Year, and the Month is
SERIAL indicated by 1to 9, X (October), Y (November), or Z (December).

14 1. Introduction
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1.2

Component names

Component names are as follows.

Symbol Name Description Refer to page
(a) Control logic switch Select the sink logic (SINK) or the source logic (SOURCE). 51
(b) Voltage/current input switch Select voltage or current for the input via terminal 2. "
© Terminating resistor switch Ssr{r?g]tuwnrcizgrr].or not to use the terminating resistor for RS-485 57
(d) Operation panel Operates and moqitors the inverter. The operation panel cannot be “
removed from the inverter.
(e) USB mini B connector Connector for a personal computer. 59
() Control circuit terminals (connector) | Connects cables for the control circuit. 50
(9) Main circuit terminal block Connects cables for the main circuit. 41
(h) Wiring cover 1 Remove it for wiring. 24
() Wiring cover 2 When conduits are installed in thg knockout holes of this cover, wiring 24
can be passed through the conduits.
@) Front cover Remove it for wiring. 24
Cools the inverter (FR-E820-0082(2.2K) or higher, FR-E840-0047(2.2K)
or higher, and FR-E820S-0082(2.2K) or higher).
2

Cooling fan

The fan cover is fixed with the fixing screw(s). When replacing the
cooling fan, remove the fixing screw(s). After replacement, fix the fan
cover with the screw(s).

(0]

Plug-in option connector

Not used.

*1  Refer to the FR-E800 Instruction Manual (Function).
*2  Refer to the FR-E800 Instruction Manual (Maintenance).

1. Introduction
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1.3

Operation steps

Start command

= - |nitial setting ( Step of operation )

oy rifFrequency ??r?f??nd [ Installation/mounting ] (a)

§ ! Inverter | !

gl output ! ! B

| frequency ! : Wiring of the power (b)
(Hz) " Time supply and motor

(S) |
[ Control mode selection ] (c)

ON

How
to give a start
command?

Start command via RS-485
communication

(d)

Connect a switch, relay, or other
device to the control circuit
terminals (connector) of the
inverter to give a start command.

Start command with m

on the operation panel (PU)

(External)
How to
give a frequency How to
command? give a frequency
command?
| |
Set from the operation| (Change frequency Perform frequency setting
panel with ON/OFF switches| | by a voltage output device
connected to terminals| | (Connection across
(multi-speed setting) terminals 2 and 5)
(PU) (External) (External)
(e) (f) (9)
[ | | | |
Set from the operation| [Change of frequency || Perform frequency setting
panel with ON/OFF switches | | by a voltage output device
connected to terminals| | (Connection across
(multi-speed setting) terminals 2 and 5)
(PU) (External) (External)
(h) (i) ()

Symbol Overview Refer to page
(a) Install the inverter. 32

(b) Perform wiring for the power supply and the motor. 41

© Select the control method (V/F control, Advanced magnetic flux vector control, Real sensorless vector control, | Instruction Manual

Vector control, and PM sensorless vector control). (Function)
Instruction Manual

(d)

Give the start command via communication.

(Communication)

(e) Give both the start and frequency commands from the PU. (PU operation mode) :2?;2;2?3 Manual

) Give the _start commgnd from the PU and the frequency command via terminals RH, RM, and RL. (External/ Instrugtion Manual
PU combined operation mode 2) (Function)
Give the start command from the PU and the frequency command by voltage input via terminal 2. (External/ | InstructionManual

(9) PU combined operation mode 2) (Function)

) Give t.he start command via terminal STF or STR and the frequency command from the PU. (External/PU Instrugtion Manual
combined operation mode 1) (Function)

Q) Give the start co_mmand via terminal STF or STR and the frequency command via terminals RH, RM, and RL. Instrugtion Manual
(External operation mode) (Function)

0 Give the start command via terminal STF or STR and the frequency command by voltage input via terminal 2. | Instruction Manual
(External operation mode) (Function)

1 6 1. Introduction
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1.4 Related manuals

When using this inverter for the first time, prepare the following manuals as required and use the inverter safely.
https://www.mitsubishielectric.com/fa/products/drv/inv/support/e800/e800hvc.html

Point/®

» e-Manual refers to the Mitsubishi Electric FA electronic book manuals that can be browsed using a dedicated tool.
» e-Manual has the following features:

Required information can be cross-searched in multiple manuals.

Pages that users often browse can be bookmarked.

Manuals related to the FR-E800-HVC inverter are shown in the following table.

Inverter Safety Guideline

FR-E800-HVC Instruction Manual (Connection) Manuals describing installation, wiring, specifications, outline
FR-E860-HVC Instruction Manual (Connection) dimensions, standards, and how to connect options.

FR-E800 Instruction Manual (Function) Manual describing details of the functions.

FR-E800 Instruction Manual

- Manual describing details of the communications.
(Communication)

Manual describing how to identify causes of faults and
warnings.

FR-E800 Instruction Manual (Maintenance)

Manual describing details of the PLC function.

PLC Function Programming Manual

Name Manual number
FR-E800-HVC Inverter Safety Guideline IB-0600944ENG
FR-E800 Instruction Manual (Function) IB-0600868ENG
FR-E800 Instruction Manual (Communication) IB-0600871ENG
FR-E800 Instruction Manual (Maintenance) IB-0600874ENG
PLC Function Programming Manual IB-0600492ENG

1. Introduction 1 7
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2 Installation and Wiring

This chapter explains the installation and the wiring of this product.
Always read the instructions before use.

2.1  Peripheral devices

2.1.1 Inverter and peripheral devices

@ (b) Three-phase AC power supply

(c) Molded case circuit breaker (a) Inverter (i) USB power supply
(MCCB) or earth leakage .
current breaker (ELB), fuse USB dlavitez
(Mini B connector)

Personal computer

(d) Magnetic contactor (MC)

(e) AC reactor (f) DC reactor
(FR-HAL) (FR-HEL)

TR S

(IM connection)(PM connection)

l uvw uvw
: (9) Noise filter Earth () Noise filter
» (FR-BSFO1, (Ground) | (fernte core)
d : FR-BLF) (FR-BSFO01, FR-BLF)

(h) Radio noise filter I I I
(FR-BIF) I (I) Contactor
Example) No-fuse
. — y =

switch
(DSN type)

l (m)PM motor

Earth (Ground)

(k) Induction Earth
motor (Ground)

: Install these options as required.
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Symbol Name Overview Refer to
page
The life of the inverter is influenced by the surrounding air temperature.
The surrounding air temperature should be as low as possible within the
permissible range. This must be noted especially when the inverter is
(a) Inverter (FR-E800-HVC) installed in an enclosure. 32, 39
Incorrect wiring may lead to damage of the inverter. The control signal lines
must be kept fully away from the main circuit lines to protect them from
noise.
(b) Three-phase AC power supply Must be within the permissible power supply specifications of the inverter. | 84
Molded case CII"CUIt. breaker (MCCB), Must be selected carefully since an inrush current flows in the inverter at
(c) earth leakage circuit breaker (ELB), or 22
fuse power ON.
Install this to ensure safety.
(d) Magnetic contactor (MC) Do not use this to start and stop the inverter. Doing so will shorten the life | 74
of the inverter.
Install this to suppress harmonics and to improve the power factor.
An AC reactor (FR-HAL) (option) is required when installing the inverter
near a large power supply system (500 kVA or more). Under such
condition, the inverter may be damaged if you do not use a reactor.
© AC reactor (FR-HAL) Select a reactor according to the applied motor capacity. (When using a 60,73
motor with capacity lower than 0.4 kW, select the reactor for a 0.4kW
motor. For the single-phase 200 V power input models, select the reactor
whose capacity is one rank higher than the motor capacity.)
Install this to suppress harmonics and to improve the power factor.
Select a reactor according to the applied motor capacity. * For the single-
) DC reactor (FR-HEL) phase 200 V power input models, select the reactor whose capacity is one 61
rank higher than the motor capacity.
When using a DC reactor, remove the jumper across terminals P/+ and P1
before connecting a DC reactor to the inverter.
(9) gf::s)e filter (ferrite core) (FR-BSFO1, FR- Install this to reduce the electromagnetic noise generated from the inverter. | 66
(h) Radio noise filter (FR-BIF) Install this to reduce the radio noise. —
Q) USB connection Connect between the inverter and a personal computer with a USB (ver. 59
1.1) cable.
L . Install this to reduce the electromagnetic noise generated from the inverter.
3) gﬁ;:s)e filter (ferrite core) (FR-BSFO1, FR The noise filter is effective in the range from about 0.5 to 5 MHz. A wire | 66
should be wound four turns at maximum.
(k) Induction motor Connect a squirrel-cage induction motor. —
Connect this for an application where a PM motor is driven by the load
Contactor . . .
() . even while the inverter power is OFF. Do not open or close the contactor | —
Example) No-fuse switch (DSN type) : . . . )
while the inverter is running (outputting).
(m) PM motor An IPM motor cannot be driven by the commercial power supply. —

«“® NOTE

« To prevent an electric shock, always earth (ground) the motor and inverter.

.

Do not install a power factor correction capacitor, surge suppressor, or capacitor type filter on the inverter's output side. Doing
so will cause the inverter shut off or damage the capacitor or surge suppressor. If any of the above devices is connected,
immediately remove it. When installing a molded case circuit breaker on the output side of the inverter, contact the
manufacturer of the molded case circuit breaker.

Electromagnetic wave interference:

The input/output (main circuit) of the inverter includes high frequency components, which may interfere with the
communication devices (such as AM radios) used near the inverter. Connect the optional radio noise filter FR-BIF (for use in
the input side only), line noise filter FR-BSF01/FR-BLF, Filterpack, or EMC filter to minimize interference.

For details of options and peripheral devices, refer to the respective Instruction Manual.

A PM motor cannot be driven by the commercial power supply.

A PM motor is a motor with permanent magnets embedded inside. High voltage is generated at the motor terminals while the
motor is running. Before closing the contactor at the output side, make sure that the inverter power is ON and the motor is
stopped.
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2.1.2 Peripheral devices

Check the model of the inverter you purchased. Appropriate peripheral devices must be selected according to the capacity.
Refer to the following table for right selection.

€ Molded case circuit breaker / earth leakage circuit breaker

» This is a matrix showing the rated current of the molded case circuit breaker (MCCB) or earth leakage circuit breaker (ELB)
(NF or NV type) according to the selected inverter and rating.

Without AC/DC power factor With AC/DC power factor
Voltage Lol improving reactor improving reactor
FR-E820-0011(0.2K) 5A 5A
FR-E820-0017(0.4K) 5A 5A
FR-E820-0030(0.75K) 10A 5A
FR-E820-0051(1.1K) 15A 10A
FR-E820-0082(2.2K) 20A 15A
Three-ohase FR-E820-0102(3.0K) 30A 20A
200 V (F:)Iass FR-E820-0167(5.5K) 40A 30A
FR-E820-0255(7.5K) 60 A 50 A
FR-E820-0340(11K) 75A 60 A
FR-E820-0476(15K) 125 A 100 A
FR-E820-0587(18.5K) 150 A 125 A
FR-E820-0748(22K) 175 A 125 A
FR-E820-0978(30K) 225 A 175 A
FR-E840-0018(0.75K) |5A 5A
FR-E840-0030(1.5K) 10A 10A
FR-E840-0047(2.2K) 10A 10 A
FR-E840-0059(3.0K) 20A 15A
Three-ohase FR-E840-0094(5.5K) 30A 20A
400 V Elass FR-E840-0149(7.5K) 40A 30A
FR-E840-0196(11K) 50 A 40A
FR-E840-0298(15K) 75A 50 A
FR-E840-0349(18.5K) 100 A 60 A
FR-E840-0383(22K) 100 A 75A
FR-E840-0510(30K) 125 A 100 A
FR-E820S-0011(0.2K) |5A 5A
Single-oh FR-E820S-0017(0.4K) |10A 10 A
2009V ga::e FR-E820S-0030(0.75K) |15 A 10A
FR-E820S-0051(1.1K) |20 A 20A
FR-E820S-0082(2.2K) |40 A 30A

«*® NOTE

» Select an MCCB according to the power supply capacity.
¢ Install one MCCB per inverter.

— - —IMccB ()
MCCB ()

« For the use in the United States or Canada, refer to "Instructions for UL and cUL" in the document enclosed with the product
and select appropriate fuses.

* When the inverter capacity is larger than the motor capacity, select an MCCB and a magnetic contactor according to the
inverter model, and select cables and reactors according to the motor output.

* When the breaker installed on the inverter input side is shut off, check for the wiring fault (short circuit), damage to internal
parts of the inverter etc. The cause of the output shutoff must be identified and removed before turning ON the power of the
breaker.
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€ Magnetic contactor at the inverter's input line

« This is a matrix showing the model name of the Mitsubishi magnetic contactor to be installed at the inverter's input line
according to the selected inverter and rating.

Without AC/DC power factor With AC/DC power factor
Voltage Inverter model . . . "
improving reactor improving reactor
FR-E820-0011(0.2K) S-T10 S-T10
FR-E820-0017(0.4K) S-T10 S-T10
FR-E820-0030(0.75K) S-T10 S-T10
FR-E820-0051(1.1K) S-T10 S-T10
FR-E820-0082(2.2K) S-T10 S-T10
Three-ohase FR-E820-0102(3.0K) S-T10 S-T10
200 V cF:)Iass FR-E820-0167(5.5K) S-T21 S-T10
FR-E820-0255(7.5K) S-T35 S-T21
FR-E820-0340(11K) S-T35 S-T35
FR-E820-0476(15K) S-T50 S-T50
FR-E820-0587(18.5K) S-T50 S-T50
FR-E820-0748(22K) S-T65 S-T65
FR-E820-0978(30K) S-T100 S-T100
FR-E840-0018(0.75K) S-T10 S-T10
FR-E840-0030(1.5K) S-T10 S-T10
FR-E840-0047(2.2K) S-T10 S-T10
FR-E840-0059(3.0K) S-T10 S-T10
Three-ohase FR-E840-0094(5.5K) S-T21 S-T12
400V (F:)Iass FR-E840-0149(7.5K) S-T21 S-T21
FR-E840-0196(11K) S-T35 S-T21
FR-E840-0298(15K) S-T35 S-T35
FR-E840-0349(18.5K) S-T35 S-T35
FR-E840-0383(22K) S-T35 S-T35
FR-E840-0510(30K) S-T50 S-T50
FR-E820S-0011(0.2K) | S-T10 S-T10
) FR-E820S-0017(0.4K) | S-T10 S-T10
Single-phase [on e a505.0030(0.75K) | S-T10 ST10
200 V class
FR-E820S-0051(1.1K) | S-T10 S-T10
FR-E820S-0082(2.2K) | S-T21 S-T10

«*® NOTE

* The matrix shows the magnetic contactor selected according to the standards of Japan Electrical Manufacturers' Association
(JEM standards) for AC-1 class. The electrical durability of magnetic contactor is 500,000 times. When the MC is used for
emergency stops during motor driving, the electrical durability is 25 times. If using the MC for emergency stop during motor
driving, select the MC for the inverter input current according to the rated current against JEM 1038 standards for AC-3 class.
When installing an MC on the inverter output side to switch to the commercial-power supply operation while running a general-
purpose motor, select the MC for the rated motor current according to the rated current against JEM 1038 standards for AC-
3 class.

* When the inverter capacity is larger than the motor capacity, select an MCCB and a magnetic contactor according to the
inverter model, and select cables and reactors according to the motor output.

* When the breaker installed on the inverter input side is shut off, check for the wiring fault (short circuit), damage to internal
parts of the inverter etc. The cause of the output shutoff must be identified and removed before turning ON the power of the
breaker.
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2.2 Removal and reinstallation of the front cover

€ Removal of the wiring cover 1

* FR-E820-0051(1.1K) or lower and FR-E820S-0017(0.4K) or lower
(a) (b)

= i

ZZ)

=
4.4

5

7

=
&

Wiring cover 1 ——
L@

—

Loosen

(a) Loosen the mounting screws of the wiring cover 1.
(b) Slide the cover up and pull it out.

« FR-E820-0082(2.2K) to 0167(5.5K), FR-E840-0196(11K) or lower, and FR-E820S-0030(0.75K) or higher

(a) (b)

Wiring cover 1 —

Loosen

(a) Loosen the mounting screws of the wiring cover 1.
(b) Slide the cover up and pull it out.
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« FR-E820-0255(7.5K) or higher and FR-E840-0298(15K) or higher
(a) (b)

.\4

e

\

2 Z=

A =

A =

A =

A =

ZA =

= =

A =

- =

= ]

© =
= "Alllﬂ ’vll’|1

Wiring cover 1 —Ir>% —

Loosen

(a) Loosen the mounting screws of the wiring cover 1.
(b) Slide the cover up and pull it out.

€ Reinstallation of the wiring cover 1

* FR-E820-0051(1.1K) or lower and FR-E820S-0017(0.4K) or lower
(a) (b)

Tighten

(a) Align the screw holes of the wiring cover 1 with the screw holes of the wiring cover 2.
(b) Loosen the mounting screws of the cover. (Tightening torque: 1.4 to 1.9 N-m)
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. FR-E820-0082(2.2K) to 0167(5.5K), FR-E840-0196(11K) or lower, and FR-E820S-0030(0.75K) or higher
(a) (b)

Tighten

(a) Align the screw holes of the wiring cover 1 with the screw holes of the wiring cover 2.
(b) Loosen the mounting screws of the cover. (Tightening torque: 1.4 to 1.9 N-m)

« FR-E820-0255(7.5K) or higher and FR-E840-0298(15K) or higher
(a) (b)

ARANNININANNY

\\\\\\\\\\\\\
\

%

Tighten

(a) Reinstall the wiring cover 1 to the inverter.
(b) Loosen the mounting screws of the cover. (Tightening torque: 1.4 to 1.9 N-m)
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€ Removal of the front cover

« Example of FR-E820-0011(0.2K)
(a) (b) ()

Loosen

Front cover ——»
S

(a) Loosen the screw on the front cover. (The screw cannot be removed.)
(b) Puta finger on the recess for the screw of the front cover and pull out the cover.
(c) With the front cover removed, the control circuit terminals (connector) can be wired.

€ Reinstallation of the front cover

» Example of FR-E820-0011(0.2K)
(a) (b)

Tighten

(a) Reinstall the front cover to the inverter.
(b) Tighten the mounting screw of the front cover. (Tightening torque: 0.6 to 0.8 N-m)

«"® NOTE

« Fully make sure that the front cover has been reinstalled securely. Always tighten the installation screws of the front cover.
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€ Removal of the lower front cover
+ FR-E820-0255(7.5K) or higher and FR-E840-0298(15K) or higher
(a) (b) (9]

\

A
=
=
=
=
=
=
=
=

-
Lower front
cover

Loosen

(a) With the wiring cover 1 removed, loosen the mounting screws on the lower front cover. (These screws cannot be removed.)

(b) While holding the areas around the installation hooks on the sides of the lower front cover, pull out the cover using its upper side as a
support.

(c) With the lower front cover removed, the main circuit can be wired.

¥ Reinstallation of the lower front cover

« FR-E820-0255(7.5K) or higher and FR-E840-0298(15K) or higher
(b)

) NINVARIARARY

2
=
=
=
=
=
=
=
=
=
=

)

Tighten

(a) Install the lower front cover by inserting the upper hooks into the sockets on the inverter.
(b) Tighten the screws on the lower part of the lower front cover. (Tightening torque: 0.6 to 0.8 N-m)

«*® NOTE

« Fully make sure that the lower front cover is reinstalled securely. Always tighten the mounting screws of the lower front cover.
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€ Removal of the wiring cover 2

* FR-E820-0340(11K) or lower, FR-E840-0196(11K) or lower, and FR-E820S-0082(2.2K) or lower
(b)

Wiring cover 2

Loosen

(a) After removing the wiring cover 1 and the front cover (FR-E820-0167(5.5K) or lower, FR-E840-0196(11K) or lower, and FR-E820S-
0082(2.2K) or lower) or the lower front cover (FR-E820-0255(7.5K) or higher), remove the mounting screws of the wiring cover 2.

» FR-E820-0476(15K) or higher, FR-E840-0298(15K) or higher
(a)

/e[Sl WElET [P [PR) (0 T Twr) i i 2, | 2 v
Cl€l€lle] €] €] ml€] ) (€] €] €l €l B8 El Kl e
s o I

ARARARAAARA <hie RHRRARARRRA

A8HAAHAAAAA < RBRRBREERER

®L o [P TTE nen o kST 160
Wiri 2—=
iring cover @?’ ® \@ b

Loosen

(a) After removing the wiring cover 1 and the lower front cover, remove the mounting screws of the wiring cover 2.
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# Reinstallation of the wiring cover 2

* FR-E820-0340(11K) or lower, FR-E840-0196(11K) or lower, and FR-E820S-0082(2.2K) or lower
(a) (b)

Sheets

Tighten

(a) When reinstalling the wiring cover 2, the sheets should be placed inside the cover.
(b) Tighten the mounting screws of the wiring cover 2.

(The tightening torque is 0.9 to 1.3 N-m for the FR-E820-0167(5.5K) or lower, FR-E840-0094(5.5K) or lower, and FR-E820S-0082(2.2K)
or lower,

1.4 to 1.9 N-m for the FR-E840-0149(7.5K) and FR-E840-0196(11K),
or 2.8 to 3.6 N-m for the FR-E820-0255(7.5K) and FR-E820-0340(11K).)

« FR-E820-0476(15K) or higher, FR-E840-0298(15K) or higher
(a)

1]

e M) R (PR (5 T v T
@|e(e|e|e|e|l|e|®|®
O

FARARRR R <1 TR
@ o \@3%@ ®

Tighten

(a) Tighten the mounting screws of the wiring cover 2.
(The tightening torque is 1.4 to 1.9 N-m for the FR-E840-0298(15K),
2.8 to 3.6 N-m for the FR-E820-0476(15K), FR-E820-0587(18.5K), and FR-E840-0349(18.5K),
or 4.7 to 6.4 N-m for the FR-E820-0748(22K) and FR-E840-0383(22K) or higher.)
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€ Connection of conduits)
(b)

Wiring cover 2

7 L— Bushing

Locknut

= Locknut

T Conduit

(a) To punch out the knockout holes in the wiring cover 2, put a go-through screwdriver against the knockout's edge and tap it with a hammer
repeatedly. Be careful not to put the screwdriver directly on the joints. Remove any sharp edges and burrs from the knockout holes. (Refer
to page 43.)

(b) Pass conduits through the round knockout holes. Fix the conduits with locknuts both inside and outside the cover. Then tighten bushings
to fix the conduits to the wiring cover 2.
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2.3 Installation of the inverter and enclosure design

2.3.1 Inverter installation environment

The following table lists the standard specifications of the inverter installation environment. Using the inverter in an environment
that does not satisfy the conditions deteriorates the performance, shortens the life, and causes a failure. Refer to the following

points, and take adequate measures.

€ Standard environmental specifications of the inverter

Item Description
Measurement
position
X Inverter X
Surrounding air temperature -20°C to +50°C Scme—s «—>5cm

Measurement k cm
position X

Ambient humidity 95% RH or less (non-condensing)

Storage temperature -40°C to +70°C™"

Atmosphere Indoors (free from corrosive gas, flammable gas, oil mist, dust and dirt)
Altitude Maximum 3000 m2

Vibration 5.9 m/s? or less at 10 to 55 Hz (in either X, Y, or Z direction)

*1  Temperature applicable for a short time, for example, in transit.
*2  For installation at an altitude above 1000 m, consider a 3% reduction in the rated current per 500 m increase in altitude.

& Temperature

The permissible surrounding air temperature of the inverter is between -20°C and +50°C. Always operate the inverter within
this temperature range. Operation outside this range will considerably shorten the service lives of the semiconductors, parts,
capacitors and others. Take the following measures to keep the surrounding air temperature of the inverter within the specified

range.

B Measures against high temperature
» Use a forced ventilation system or similar cooling system. (Refer to page 35.)
+ Install the enclosure in an air-conditioned electric chamber.
» Block direct sunlight.
» Provide a shield or similar plate to avoid direct exposure to the radiated heat and wind of a heat source.
» Ventilate the area around the enclosure well.

B Measures against low temperature
» Provide a space heater in the enclosure.
» Do not power OFF the inverter. (Keep the start signal of the inverter OFF.)

B Sudden temperature changes
» Select an installation place where temperature does not change suddenly.
» Avoid installing the inverter near the air outlet of an air conditioner.
 If temperature changes are caused by opening/closing of a door, install the inverter away from the door.

«*® NOTE

» For the amount of heat generated by the inverter unit, refer to page 34.

€ Humidity

Normally operate the inverter within the ambient air humidity of 45 to 95%. Too high humidity will pose problems of reduced
insulation and metal corrosion. On the other hand, too low humidity may cause a spatial electrical breakdown. The humidity
conditions for the insulation distance defined in JEM 1103 standard "Insulation Distance from Control Equipment" is 45 to 85%.
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B Measures against high humidity
» Make the enclosure enclosed, and provide it with a hygroscopic agent.
» Provide dry air into the enclosure from outside.
» Provide a space heater in the enclosure.

B Measures against low humidity
Air with proper humidity can be blown into the enclosure from outside. Also, when installing or inspecting the unit, discharge
your body (static electricity) beforehand, and keep your body away from the parts and patterns.

B Measures against condensation
Condensation may occur if frequent operation stops change the in-enclosure temperature suddenly or if the outside air
temperature changes suddenly.
Condensation causes such faults as reduced insulation and corrosion.
» Take the measures against high humidity.
» Do not power OFF the inverter. (Keep the start signal of the inverter OFF.)

& Dust, dirt, oil mist

Dust and dirt will cause such faults as poor contacts, reduced insulation and cooling effect due to the moisture-absorbed
accumulated dust and dirt, and in-enclosure temperature rise due to a clogged filter. In an atmosphere where conductive
powder floats, dust and dirt will cause such faults as malfunction, deteriorated insulation and short circuit in a short time.
Since oil mist will cause similar conditions, it is necessary to take adequate measures.

H Countermeasure
» Place the inverter in a totally enclosed enclosure.
Take measures if the in-enclosure temperature rises. (Refer to page 35.)
e Purge air.
Pump clean air from outside to make the in-enclosure air pressure higher than the outside air pressure.

€ Corrosive gas, salt damage

If the inverter is exposed to corrosive gas or to salt near a beach, the printed board patterns and parts will corrode or the relays
and switches will result in poor contact.
In such places, take the measures given in the previous paragraph.

@ Explosive, flammable gases

As the inverter is non-explosion proof, it must be contained in an explosion-proof enclosure. In places where explosion may be
caused by explosive gas, dust or dirt, an enclosure cannot be used unless it structurally complies with the guidelines and has
passed the specified tests. This makes the enclosure itself expensive (including the test charges). The best way is to avoid
installation in such places and install the inverter in a non-hazardous place.

® High altitude

Use the inverter at an altitude of within 3000 m. For use at an altitude above 1000 m, consider a 3% reduction in the rated
current per 500 m increase in altitude.

If it is used at a higher place, it is likely that thin air will reduce the cooling effect and low air pressure will deteriorate dielectric
strength.

€ Vibration, impact

The vibration resistance of the inverter is up to 5.9 m/sZ at 10 to 55 Hz frequency and 1 mm amplitude for the directions of X,
Y, Z axes. Subjecting the product to vibration and impacts over a long period of time may loosen the structure and cause poor
contacts of connectors, even if those vibration and impacts are within the specified values.

Especially when impacts are applied repeatedly, caution must be taken because such impacts may break the installation feet.

B Countermeasure
» Provide the enclosure with rubber vibration isolators.
» Strengthen the structure to prevent the enclosure from resonance.
* Install the enclosure away from the sources of the vibration.
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2.3.2 Amount of heat generated by the inverter

The amount of heat generated by the inverter unit is shown in the following table.

Voltage Inverter model 2'2::;2:; I(\\t;ve;t
FR-E820-0011(0.2K) 16
FR-E820-0017(0.4K) 21
FR-E820-0030(0.75K) 35
FR-E820-0051(1.1K) 61
FR-E820-0082(2.2K) 91

Three-phase FR-E820-0102(3.0K) 107
200 \/ e | FR-E820-0167(5.5K) 177
FR-E820-0255(7.5K) 251
FR-E820-0340(11K) 317
FR-E820-0476(15K) 426
FR-E820-0587(18.5K) 547
FR-E820-0748(22K) 735
FR-E820-0978(30K) 1063
FR-E840-0018(0.75K) 33
FR-E840-0030(1.5K) 55
FR-E840-0047(2.2K) 84
FR-E840-0059(3.0K) 88
Throe-opase |FR-EB40-0094(5 5K) 136
4OOV<F:)Iass FR-E840-0149(7.5K) 223
FR-E840-0196(11K) 299
FR-E840-0298(15K) 410
FR-E840-0349(18.5K) 486
FR-E840-0383(22K) 510
FR-E840-0510(30K) 589
FR-E820S-0011(0.2K) 17
Siolo.ohase | FREE20S-0017(0.4K) 32
2009V gass FR-E820S-0030(0.75K) 49
FR-E820S-0051(1.1K) 80
FR-E820S-0082(2.2K) 95

«*® NOTE

» The figures indicate the amount of heat generated when the output current is the rated current, power supply voltage is 220 V
(200 V class) or 440 V (400 V class), and the carrier frequency is 1 kHz.
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2.3.3 Standby power consumption by the inverter

The following table shows the standby power consumption during a stop.

Standby power consumption (W)

Voltage Inverter model Light duty T ()
FR-E820-0011(0.2K) 4.3 11.0
FR-E820-0017(0.4K) 4.3 11.0
FR-E820-0030(0.75K) 4.3 11.5

Three-ohase FR-E820-0051(1.1K) 4.3 11.6
200V (F:)Iass FR-E820-0082(2.2K) 4.4 13.6
FR-E820-0102(3.0K) 4.5 13.8
FR-E820-0167(5.5K) 4.9 14.4
FR-E820-0255(7.5K) 7.9 22.0
FR-E820-0340(11K) 7.6 22.1
FR-E840-0018(0.75K) 6.8 14.3
FR-E840-0030(1.5K) 6.8 14.2
Three-ohase FR-E840-0047(2.2K) 7.0 16.1
400 V (F:)Iass FR-E840-0059(3.0K) 9.6 17.3
FR-E840-0094(5.5K) 9.9 17.5
FR-E840-0149(7.5K) 10.0 22.2
FR-E840-0196(11K) 10.1 222

«"® NOTE

« Operation of the inverter alone (with the fan stopped) is assumed for the standby power consumption with the light load.
« Operation with the fan operated is assumed for the standby power consumption with the heavy load.

2.3.4 Cooling system types for inverter enclosure

From the enclosure that contains the inverter, the heat of the inverter and other equipment (transformers, lamps, resistors, etc.)

and the incoming heat such as direct sunlight must be dissipated to keep the in-enclosure temperature lower than the

permissible temperatures of the in-enclosure equipment including the inverter.

The cooling systems are classified as follows in terms of the cooling calculation method.

» Cooling by natural heat dissipation from the enclosure surface (totally enclosed type)

» Cooling by heat sink (aluminum fin, etc.)

» Cooling by ventilation (forced ventilation type, pipe ventilation type)
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» Cooling by heat exchanger or cooler (heat pipe, cooler, etc.)

Cooling system Enclosure structure Comment
- This system is low in cost and generally used, but the
Natural ventilation (enclosed «Z N . .
type / open type) I NV enclosure size increases as the inverter capacity
increases. This system is for relatively small capacities.
_>/ b4
Natural
< < Being a totally enclosed type, this system is the most
Natural ventilation (totally appropriate for hostile environment having dust, dirt, oil
enclosed type) ®AN mist, etc. The enclosure size increases depending on
AL the inverter capacity.
® N
. s 8—0'] This system has restrictions on the heat sink mounting
. . Heat sink » . . .
Heat sink cooling A 1 NV position and area. This system is for relatively small
capacities.
\_}
\H; N
t1 This system is for general indoor installation. This is
Forced air Forced ventilation IE appror_)rlate for enclosure downsizing and cost
reduction, and often used.
“~0git.—Heat
Heat pipe D-8H£ pipe This sys.tem is a totally enclosed.t)./pe, and is
1 7 appropriate for enclosure downsizing.
-

2.3.5

@ Inverter placement

FR-E820-0011(0.2K) to 0050(1.1K)
FR-E820S-0011(0.2K), 0017(0.4K)

Front cover

Wiring cover 1

Inverter installatio

FR-E820-0082(2.2K) to 0167(5.5K)
FR-E840-0018(0.75K) to 0196(11K)

FR-E820-0255(7.5K)or higher
FR-E840-0298(15K)or higher

FR-E820S-0030(1.1K) to 0082(2.2K)

Front cover

P—

Wiring cover 1

Lower front

Wiring cover 1

* Remove the front cover (or the lower front cover) and wiring covers 1 and 2 to fix the inverter.

« Install the inverter on a strong surface securely with screws.

» Leave enough clearances and take cooling measures.

» Avoid places where the inverter is subjected to direct sunlight, high temperature and high humidity.

 Install the inverter on a nonflammable wall surface.
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* When encasing multiple inverters in an enclosure, install them in parallel as a cooling measure.
» For heat dissipation and maintenance, keep clearance between the inverter and the other devices or enclosure surface.
The space below the inverter is required for wiring, and the space above the inverter is required for heat dissipation.

Clearances (front) Clearances (side)

10 cm ( \
or more
(E—T3
Tem 1cm 1cm
91r more 8 91r more or more
N 10 cm
I or more

\ ) \. J

*1 A clearance of 5 cm or more is required for the FR-E820-0476(15K) or higher and the FR-E840-0298(15K) or higher.
* When tightening screws into the upper mounting holes, tilt the screwdriver seven to ten degrees (FR-E820-0051(1.1K) or

lower and FR-E820S-0017(0.4K) or lower).

Screwdriver

Screwdriver length: 135 mm or longer

iy
i - I v
([T 1N
1 I = i
SO 1 0 = s E\
i

» When designing or building an enclosure for the inverter, carefully consider influencing factors such as heat generation of
the contained devices and the operating environment.

@ Installation orientation of the inverter
Install the inverter on a wall as specified. Do not mount it horizontally or in any other way.

& Above the inverter

Heat is blown up from inside the inverter by the small fan built in the unit. Any equipment placed above the inverter should be
heat resistant.

€ Arrangement of multiple inverters

When multiple inverters are placed in the same enclosure, generally arrange them horizontally as shown in the figure (a). When
it is inevitable to arrange them vertically to minimize space, take such measures as to provide guides between the inverters
since heat generated in the inverters in bottom row can increase the temperatures in the inverters in top row, causing inverter
failures.
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When installing multiple inverters, fully take measures to prevent the surrounding air temperature of the inverter from being
higher than the permissible value by providing ventilation or increasing the enclosure size.

Inverter | | Inverter Inverter Inverter
| Guide || Guide ] Guide_
Inverter Inverter
Enclosure Enclosure __
(a) Horizontal arrangement (b) Vertical arrangement

Arrangement of multiple inverters

€ Arrangement of the ventilation fan and inverter

Heat generated in the inverter is blown up from the bottom of the unit as warm air by the cooling fan. When installing a
ventilation fan for that heat, determine the place of ventilation fan installation after fully considering an air flow. (Air passes
through areas of low resistance. Make an airway and airflow plates to expose the inverter to cool air.)

PR | 4\/—\5,v
e M == -
®
/ k\ \\ \\
" tt
[ \
b <o
Inverter Inverter

—A\\\
o

<Good example> <Bad example>
Arrangement of the ventilation fan and inverter
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2.4 Terminal connection diagrams

(©Main circuit terminal
(O Control circuit terminal

Vo Analog signal output
o —(—) (0 to +10VDC)

Single-phase power input DC reactor
(FR-HEL)
Single-phase ; PR
AC power Earth E_ _3 o _‘: K
supply (Ground)= :
Jumper | :
© ©
P1 P/+ N/-
____M_Q___I Motor
' R/L1
Three-phase = \
AC power U/ T 5 SiL2
supply / . T3
— H
Tmmmmemmed e @ — Earth
Earth J:—— (Ground)
(Ground)
| Control input signals (No voltage input allowed)y3 |
‘ 2 .
' Forward | STF .
! rotation start — - Relay output !
E Reverse | STR (Fault output) i
! rotation start -] |
| High
' dl ™ — === [ e e -
| . s;?ee Open collector output *7 |
! Multi-speed | Middle I
! selection speed — ] , i
! Running |
! Low | " |
' speed — '
| Open collector output common !
! SOURCE Sink/source common i
E Contact input sD o Output signal (Analog)
' common b f ()

24VDC power supply(Common for | L PC
external power supply transistor)

Frequency setting signals (Analog) ! |USB mini B
10(+5V) ! |connector
Frequency setting 2[0to 5VDC B sooaooooooo oo || .
potentiometer (0 to 10VDC > . SDA RS-485 terminals
1/2W1kQ 0to 20mADC/ 4 RN o
*5 SDB | | Data transmission
5 (Analog common), >

P

(=}

>
—O—O—

(== ] P e
v 1 i brob
[lL sG] o
Voltage/current e GND
input switch *4 'Terminating
---------------------------------------------------------------------- i resistor

E <L JRDB 1 }Data reception !

*1  Remove the jumper between P1 and P/+ to connect the DC reactor.

*2  The control circuit terminals are wired using one connector. (For the wiring of the control circuit, refer to page 54.)

*3  The function of these terminals can be changed using the Input terminal function selection (Pr.178 to Pr.182). (Refer to the FR-E800 Instruction
Manual (Function).)

*4  Terminal input specifications can be changed by analog input specification switchover (Pr.73). To input voltage, set the voltage/current input
selection switch to "V". To input current, set the switch to "I". The switch is initially set to voltage input.

*5 Itis recommended to use 2W1kQ when the frequency setting signal is changed frequently.

*6  The function of these terminals can be changed using Pr.192 ABC terminal function selection. (Refer to the FR-E800 Instruction Manual
(Function).)

*7  The function of these terminals can be changed using the Pr.190 RUN terminal function selection. (Refer to the FR-E800 Instruction Manual
(Function).)

*8  Plug-in options are not available.
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«*® NOTE

» To prevent a malfunction due to noise, keep the signal cables 10 cm or more away from the power cables. Also, keep the
cables of the main circuit for input and output separated.
« After wiring, wire offcuts must not be left in the inverter.
Wire offcuts can cause a fault, failure or malfunction. Always keep the inverter clean.
When drilling mounting holes in an enclosure etc., take caution not to allow chips and other foreign matter to enter the inverter.
+ Set the switches of the voltage/current input selection switch assembly correctly. Incorrect setting may cause a fault, failure or
malfunction.
« The output of the single-phase power input model is three-phase 200 V.
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2.5 Main circuit terminals

2.5.1 Details on the main circuit terminals

Terminal symbol Terminal name Terminal function description R:ge;:o
R/L1, S/L2, T/L3™1 | AC power input Connect these terminals to the commercial power supply. —
UV, W Inverter output Connect these terminals to a three-phase squirrel cage motorora PM |

motor.

Remove the jumper across terminals P/+ and P1, and connect a DC

. reactor.

Pi+, P1 DC reactor connection for When a DC reactor is not connected, the jumper across terminals P/+ 61

and P1 should not be removed.
@ Earth (ground) For 9arth|ng (grounding) the inverter chassis. Be sure to earth (ground) 49

the inverter.

*1  Terminal T/L3 is not available for the single-phase power input model.

2.5.2 Main circuit terminal layout and wiring to power
supply and motor

When passing wiring through the knockout holes on the wiring cover 2, separate the control circuit wiring from the main circuit
wiring to reduce the influence of noise. Use the rectangular hole for the control circuit wiring and the round holes for the main
circuit wiring.

(Example) FR-E820-0011(0.2K) bottom view

Round knockout holes

Rectangular knockout hole
==

4% i Rectangular knockout hole

e8]

7 Round knockout holes

\
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& Three-phase 200/400 V class

FR-E820-0011(0.2K) to 0051(1.1K)

Jumper

Earthing
(grounding)
terminal

Power supply  Motor

FR-E820-0255(7.5K), 0340(11K)

FR-E820-0082(2.2K) to 0167(5.5K)
FR-E840-0018(0.75K) to 0094(5.5K)

TN T TR T AT

NP+

Jumper

e

P1 I;IL1 SIL2ATIL3[HURIAV IR W
%‘9‘ === I
/'
Earthing
DI-|-I(grounding)
- _terminal

s

Power supply Motor

FR-E840-0149(7.5K), 0196(11K)

Earthi
(grzun:ﬂﬁg)&@
terminal
I |
=
M terminal Power supply Motor
Power supply Motor
FR-E820-0748(22K), 0978(30K)

FR-E820-0476(15K), 0587(18.5K)
FR-E840-0298(15K), 0349(18.5K)

RLISLZTLENG PP  [U] V] W]
Helele|e|ole|olele]e
L]
SR O Tt ST L4
o) s [° ETI
®

>
[
= H
VY

»®

°

Earthing (grounding)
terminal

Power supply Motor

FR-E840-0383(22K), 0510(30K)

Jumper

®

Pl tﬁ i
© o -
=7

Earthing
(grounding)
® terminal ®
X A
Power supply Motor
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# Single-phase 200 V class

FR-E820S-0082(2.2K), 0017(0.4K)

Jumper

& [ T Seminal JJI——®

Earthing
(grounding)
terminal

( 1

Power supply Motor

Power supply Motor

«*® NOTE

» Make sure the power cables are connected to the R/L1, S/L2, and T/L3. (Phase need not be matched.) Never connect the
power cable to the U, V, and W of the inverter. Doing so will damage the inverter.
» Connect the motor to U, V, and W. (The phases must be matched.)

B Handling of the wiring cover(FR-E820-0587(18.5K) or lower, FR-E840-0349(18.5K) or lower, FR-
E820S-0030(0.75K) or lower or lower)

1. To prevent injury, wear protective equipment such as cut-resistant gloves.
2. Place the wiring cover 2 securely on wooden blocks or the like to punch out knockout holes easily.

3. To punch out the knockout holes in the wiring cover 2, use a go-through screwdriver and alternately tap the points
marked with black circles in the following figure repeatedly. Be careful not to put the screwdriver directly on the joints.
Remove any sharp edges and burrs from the knockout holes.

(Example) FR-E820-0082(2.2K)-HVC

Go-through
screwdriver
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4. Always use conduit hubs to connect conduits to the knockout holes. The hubs shall be assembled to the conduits

before they are installed in the knockout holes.

Inverter capacity

Number of holes

For main circuit

For control circuit

Hole diameter for main circuit

(mm)

FR-E820-0011(0.2K), 0017(0.4K)

FR-E840-0298(15K), 0349(18.5K)

FREB205-0011(0.2K) 1 (Hole size: 17.5 x 52) | 22.5
FREBZ000G00.T5K) 05101 1K) T (ole size: 175%52) | 225
FR-E820-0082(2.2K), 0102(3.0K)

FR-E840-0018(0.75K) to 0047(2.2K) 1 (Hole size: 60 x 17.5) | 28.1
FR-E820S-0030(0.75K)

FR-E820S-0051(1.1K) 1 (Hole size: 17.5 x 60) | 28.1
FR-E820-0167(5.5K)

FR-E840-0059(3.0K), 0094(5.5K) 1 (Hole size: 17.5 x 60) | 35.3
FR-E820S-0082(2.2K)

FR-E840-0149(7.5K), 0196(11K) 1 (Hole size: 20 x 60) 35.3
FR-E820-0255(7.5K) to 0587(18.5K) 1 (Hole size: 20 x 60) 449

B Handling of the wiring cover (FR-E820-0748(22K) or higher, FR-E840-0383(22K) or higher)

1. To prevent injury, wear protective equipment such as cut-resistant gloves.

2. Place the wiring cover 2 securely on wooden blocks or the like to punch out knockout holes easily.

3. To punch out the knockout holes in the wiring cover 2, use a go-through screwdriver and alternately tap the points

marked with black circles in the following figure repeatedly. Tilt the screwdriver when tapping the points as the wiring

cover 2 has metal sheets. Be careful not to put the screwdriver directly on the joints. Remove any sharp edges and

burrs from the knockout holes.

(Example)
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4.

before they are installed in the knockout holes.

Always use conduit hubs to connect conduits to the knockout holes. The hubs shall be assembled to the conduits

Number of holes

Hole diameter for main circuit

Inverter capacit
Pacity For main circuit For control circuit (mm)
FR-E820-0748(22K), 0978(30K) -
FR-E840-0383(22K), 0510(30K) 3 ! (Hole size: 20x60) ~163.9

«"® NOTE

« Be careful not to injure yourself with the sharp edges and burrs of the knockout holes.
« To avoid wire offcuts and other foreign matter from entering the inverter, punch out only necessary holes and close holes if

they are no more used.

/N CAUTION

in a short circuit or ground fault.
* When conduits are not used, protect wiring holes with grommets such as rubber grommets.

» Do not wire without using conduits. Otherwise, the cable sheathes may be scratched by the wiring cover edges, resulting

2.5.3 Applicable cables and wiring length

» Three-phase 200 V class (220 V input power supply, without a power factor improving AC or DC reactor, at LD rating)

Crimp terminal = Cable gauge = *
Aoslicable Terminal | Tighten HIV cables, etc. (mm?)""! AWG/MCM™2 | PVC cables, etc. (mm?)™
invgrrt’er model sci:reyf‘l toi:;gue Earstlhin Eargthin
ERIEB20IHVC SIS (N-m) gL}/Eé U, V,w IF_*,",L}/LS; U,V,W | P+, P1 | (ground fé"}ll_sé U, VvV,w I'_‘,",L:./fé U,V, W | (ground
cable cable
0011(0.2K) M3.5 1.2 2-3.5 2-3.5 2 2 2 2 14 14 25 25 25
0017(0.4K) M3.5 1.2 2-3.5 2-3.5 2 2 2 2 14 14 25 25 25
0030(0.75K) M3.5 1.2 2-3.5 2-3.5 2 2 2 2 14 14 25 25 25
0051(1.1K) M3.5 1.2 2-3.5 2-3.5 2 2 2 2 14 14 25 25 25
M4
0082(2.2K) (M3.5) 15 2-4 2-4 2 2 2 2 14 14 25 25 25
0102(3.0K) M4 1.5 5.5-4 5.5-4 3.5 3.5 3.5 3.5 12 12 4 4 4
(M3.5)
0167(5.5K) M4 1.5 5.5-4 5.5-4 5.5 5.5 5.5 5.5 10 10 6 6 6
(M3.5)
0255(7.5K) M5 25 14-5 5.5-5 14 5.5 14 5.5 6 10 16 6 6
0340(11K) M5 25 14-5 14-5 14 14 14 8 6 6 16 16 10
0476(15K) M5 25 22-5 22-5 22 22 22 14 4 4 25 25 16
0587(18.5K) M6 (M5) |4.4 38-6 22-6 38 22 38 14 2 4 35 25 25
0748(22K) M8 (M6) |7.8 38-8 38-8 38 38 38 22 2 2 35 35 25
0978(30K) M8 (M6) |7.8 60-8 60-8 60 60 60 22 1/0 1/0 50 50 25
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* Three-phase 200 V class (220 V input power supply, with a power factor improving AC or DC reactor, at LD rating)

Cable gauge
Crimp terminal « *
Tiahten P HIV cables, etc. (mm2)"! AWG/MCM2 ARSI O
Applicable Terminal gn (mm*)
inverter model screyx toqu?.l 6 Earthi Earthi
FR-E820-[]-HVC size N'm ng ng
( ) g".}'[&l uvVv,w LRIzL:‘r’ILsé U,V,W | P/+ P1 | (groun g"]r’lfé uvVv,w g".}.‘fé U,V,W | (groun
? > ding) ? ? ding)
cable cable
0011(0.2K) M3.5 1.2 2-3.5 2-3.5 2 2 2 2 14 14 2.5 2.5 2.5
0017(0.4K) M3.5 1.2 2-3.5 2-3.5 2 2 2 2 14 14 2.5 2.5 2.5
0030(0.75K) M3.5 1.2 2-3.5 2-3.5 2 2 2 2 14 14 2.5 2.5 2.5
0051(1.1K) M3.5 1.2 2-3.5 2-3.5 2 2 2 2 14 14 2.5 2.5 2.5
M4
0082(2.2K) (M3.5) 1.5 2-4 2-4 2 2 2 2 14 14 2.5 2.5 2.5
M4
0102(3.0K) 1.5 5.5-4 5.5-4 3.5 3.5 3.5 3.5 12 12 4 4 4
(M3.5)
M4
0167(5.5K) 1.5 5.5-4 5.5-4 5.5 5.5 5.5 5.5 10 10 6 6 6
(M3.5)
0255(7.5K) M5 25 5.5-5 5.5-5 5.5 5.5 14 5.5 10 10 6 6 6
0340(11K) M5 2.5 14-5 14-5 14 14 14 8 6 6 16 16 10
0476(15K) M5 2.5 22-5 22-5 22 22 22 14 4 4 25 25 16
0587(18.5K) M6 (M5) (4.4 22-6 22-6 22 22 38 14 4 4 25 25 25
0748(22K) M8 (M6) |7.8 38-8 38-8 38 38 38 22 2 2 35 35 25
0978(30K) M8 (M6) |7.8 60-8 60-8 60 60 60 22 1/0 1/0 50 50 25
* Three-phase 400 V class (440 V input power supply, without a power factor improving AC or DC reactor, at LD rating)
Cable gauge
Crimp terminal 2,44 9 PVC cables, etc.
Applicable Terming) | Tighten HIV cables, etc. (mm<) AWG/MCM (mm?)°3
e | s | o,
HVC size (N'm) | RIL1, S/ RIL1, S/ N | RiL1, S/ RIL1, S/ ng
23| YV W g T | BV W PP Tgroun | g g | UV W g | UV W (groun
ing) ding)
cable cable
0018(0.75K)
o 0059(3.0K) M4 (M3.5) (1.5 2-4 2-4 2 2 2 2 14 14 2.5 2.5 2.5
0094(5.5K) M4 (M3.5) | 1.5 2-4 2-4 2 2 3.5 2 12 14 2.5 2.5 2.5
0149(7.5K) M4 15 5.5-4 5.5-4 3.5 3.5 3.5 3.5 12 12 4 4 4
0196(11K) M4 15 5.5-4 5.5-4 5.5 5.5 5.5 5.5 10 10 6 6 6
0298(15K) M4 15 8-4 5.5-4 8 5.5 8 5.5 8 10 10 6 10
0349(18.5K) | M5 25 14-5 8-5 14 8 14 8 6 8 16 10 16
0383(22K) M6 4.4 14-6 14-6 14 14 22 14 6 6 16 16 16
0510(30K) M6 4.4 22-5 22-5 22 22 22 14 4 4 25 25 16
* Three-phase 400 V class (440 V input power supply, with a power factor improving AC or DC reactor, at LD rating)
Cable gauge
Crimp terminal 2,44 9 PVC cables, etc.
Applicable Termingl | Tighten HIV cables, etc. (mm<) AWG/MCM (mm?)°3
e | s | o,
HVC size (N'm) | RIL1, S/ RIL1, S/ ng | RiL1, s/ RIL1, S/ ng
2t | YV W g T | BV W PP Tlgroun | g g | UV W s | UV W (groun
ing) ding)
cable cable
0018(0.75K)
o 0059(3.0K) M4 (M3.5) (1.5 2-4 2-4 2 2 2 2 14 14 2.5 2.5 2.5
0094(5.5K) M4 (M3.5) (1.5 2-4 2-4 2 2 3.5 2 14 14 2.5 2.5 2.5
0149(7.5K) M4 15 5.5-4 5.5-4 3.5 3.5 3.5 3.5 12 12 4 4 4
0196(11K) M4 15 5.5-4 5.5-4 5.5 5.5 5.5 5.5 10 10 6 6 6
0298(15K) M4 15 5.5-4 5.5-4 5.5 5.5 8 5.5 10 10 6 6 6
0349(18.5K) | M5 25 8-5 8-5 8 8 14 8 8 8 10 10 10
0383(22K) M6 4.4 14-6 14-6 14 14 22 14 6 6 16 16 16
0510(30K) M6 4.4 22-5 22-5 22 22 22 14 4 4 25 25 16
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» Single-phase 200 V class (220 V input power supply, with a power factor improving AC or DC reactor, at LD rating)
Cable gauge
Crimp terminal 21%1 2 PVC cables, etc.
Applicable Terminal | Tighten HIV cables, etc. (mm*) AWG/MCM (mm?)"3
o s e
size ) ng ng
L (N'm) R"fz' s/ uUvVv,w R"fz' s/ U,V,W | P/+, P1 | (groun Rllfz’ S uUvVv,w g"]r’fé U,V,W | (groun
ding) g ding)
cable cable
0011(0.2K) M3.5 1.2 2-3.5 2-3.5 2 2 2 2 14 14 25 2.5 2.5
0017(0.4K) M3.5 1.2 2-3.5 2-3.5 2 2 2 2 14 14 2.5 2.5 2.5
0030(0.75K) | M4 (M3.5) | 1.5 2-4 2-4 2 2 2 2 14 14 2.5 25 2.5
0051(1.1K) M4 (M3.5) [1.5 2-4 2-4 2 2 2 2 14 14 2.5 25 2.5
0082(2.2K) M4 (M3.5) [1.5 5.5-4 2-4 3.5 2 2 2 12 14 4 2.5 25

» Single-phase 200 V class (220 V input power supply, without a power factor improving AC or DC reactor, at LD rating)

Cable gauge
Applicable L ignten | STPE™INAL L by cables, ete. (mm?)'? AWG/MCM'2 PVC (f:r';"'z‘;?,; ete.
inverter model VElEL ing = =
FR-E820S-[]- SoreM | torque Ei’;’“ E?";h'
e S EES vvw | M vvw | peen | groun | SR vvw | BT uvw | gron
cable cable
0011(0.2K) M3.5 1.2 2-3.5 2-3.5 2 2 2 2 14 14 2.5 2.5 2.5
0017(0.4K) M3.5 1.2 2-3.5 2-3.5 2 2 2 2 14 14 2.5 2.5 2.5
0030(0.75K) M4 (M3.5) [1.5 2-4 2-4 2 2 2 2 14 14 2.5 2.5 2.5
0051(1.1K) M4 (M3.5) [1.5 2-4 2-4 2 2 2 2 14 14 2.5 2.5 2.5
0082(2.2K) M4 (M3.5) [1.5 5.5-4 2-4 3.5 2 2 2 12 14 4 2.5 2.5
*1  HIV cable (600 V grade heat-resistant PVC insulated wire) with a continuous maximum permissible temperature of 75°C. It assumes a
surrounding air temperature of 50°C or lower and the wiring distance of 20 m or shorter.
*2  THHW cable with a continuous maximum permissible temperature of 75°C. It assumes a surrounding air temperature of 40°C or lower and the
wiring distance of 20 m or shorter.
(For the use in the United States or Canada, refer to "Instructions for UL and cUL" in the document enclosed with the product.)
*3  PVC cable with continuous maximum permissible temperature of 70°C. It assumes a surrounding air temperature of 40°C or lower and the wiring
distance of 20 m or shorter.
(Selection example mainly for use in Europe.)
*4  The screw size for terminals R/L1, S/L2, T/L3, U, V, W, P/+, N/-, and P1, and the earthing (grounding) terminal are shown. (For the single-phase

The line volta

Line voltage drop [V] =

200 V power input models, the screw size for terminals R/L1, S/L2, U, V, W, P/+, N/-, and P1, and the earthing (grounding) terminal are shown.)
The screw size for earthing (grounding) the FR-E820-0082(2.2K) to 0167(5.5K) is indicated in parentheses.
ge drop can be calculated by the following formula:

V3 x wire resistance [mQ/m] x wiring distance [m] x current [A]
1000

Use a larger diameter cable when the wiring distance is long or when the voltage drop (torque reduction) in the low speed range

needs to be reduced.

«*® NOTE

.

.

& Total

Tighten the terminal screw to the specified torque.

A screw that has been tightened too loosely can cause a short circuit or malfunction.

A screw that has been tightened too tightly can cause a short circuit or malfunction due to the unit breakage.
Use crimp terminals with insulation sleeves to wire the power supply and motor.

wiring length

B With induction motor
Connect one or more general-purpose motors within the total wiring length shown in the following table.
Pr.72 setting Voltage Applicable inverter model: FR-E820-[]-HVC
Cable type (carrier class 0011 0017 0030 0051 0082 0102 0167 (5.5K)
frequency) (0.2K) (0.4K) (0.75K) (1.1K) (2.2K) (3.0K) or higher
Unshielded 1 (1 kHz) or lower 200 m 200 m 300 m 500 m 500 m 500 m 500 m
2 (2 kHz) or higher 200V 30m 100 m 200 m 300 m 500 m 500 m 500 m
Shielded 1 (1 kHz) or lower 50 m 50 m 75m 100 m 100 m 100 m 100 m
2 (2 kHz) or higher 10m 25m 50 m 75m 100 m 100 m 100 m
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X Applicable inverter model: FR-E840-[]-HVC
Cable type Pr.72 setting Voltage 0094(5.5K
y (carrier frequency) class 0018(0.75K) | 0030(1.5K) 0047(2.2K) 0059(3.0K) hgg'her) or

. 1 (1 kHz) or lower 200 m 200 m 300 m 500 m 500 m
Unshielded cable -

2 (2 kHz) or higher 400 V 30m 100 m 200 m 300 m 500 m

) 1 (1 kHz) or lower 50 m 50 m 75m 100 m 100 m
Shielded -

2 (2 kHz) or higher 10m 25m 50 m 75m 100 m

Total wiring length (FR-E820-0167(5.5K) or higher, FR-E840-0094(5.5K) or higher),
unshielded cable

N,
1S
500 m or less \//@

300 m + 300 m =600 m

When driving a 400 V class motor by the inverter, surge voltages attributable to the wiring constants may occur at the motor
terminals, deteriorating the insulation of the motor. In this case, take one of the following measure.
* Use a"400 V class inverter-driven insulation-enhanced motor" and set Pr.72 PWM frequency selection according to the
wiring length.

Wiring length 50 m or
shorter

Wiring length longer
than 100 m
2 kHz or lower

Wiring length 50 to 100 m

14.5 kHz or lower 8 kHz or lower

® With PM motor

Use the wiring length of 100 m or shorter when connecting a PM motor.

Use one PM motor for one inverter. Multiple PM motors cannot be connected to an inverter.

When the wiring length exceeds 50 m for a 400 V class motor (other than EM-A) driven by an inverter under PM sensorless
vector control, set "9" (6 kHz) or less in Pr.72 PWM frequency selection.

«*® NOTE

« Especially for long-distance wiring, the inverter may be affected by a charging current caused by stray capacitance of the
wiring, leading to an activation of the overcurrent protection, malfunction of the fast-response current limit operation, or even

to an inverter failure. It may also cause a malfunction or fault of the equipment connected ON the inverter output side. If the
fast-response current limit function malfunctions, disable the function. (Refer to Pr.156 Stall prevention operation selection
in the FR-E800 Instruction Manual (Function).)

« A surge voltage suppression filter (FR-ASF-H/FR-BMF-H) can be used under V/F control and Advanced magnetic flux vector
control.

» For details on Pr.72 PWM frequency selection, refer to the FR-E800 Instruction Manual (Function).

» Refer to page 75 to drive a 400 V class motor by an inverter.

» The carrier frequency is limited during Real sensorless vector control and PM sensorless vector control. (Refer to the FR-E800
Instruction Manual (Function).)
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2.5.4 Earthing (grounding) precautions

Always earth (ground) the motor and inverter.

€ Purpose of earthing (grounding)

Generally, an electrical apparatus has an earth (ground) terminal, which must be connected to the ground before use.

An electrical circuit is usually insulated by an insulating material and encased. However, it is impossible to manufacture an
insulating material that can shut off a leakage current completely, and actually, a slight current flows into the case. The purpose
of earthing (grounding) the case of an electrical apparatus is to prevent operators from getting an electric shock from this
leakage current when touching it.

To avoid the influence of external noises, the earthing (grounding) is important to EMI-sensitive equipment that handle low-
level signals or operate very fast such as audio equipment, sensors, and computers.

€ Earthing (grounding) system to be established

As described previously, the purpose of earthing (grounding) is roughly classified into the electrical shock prevention and the
prevention of malfunction due to the influence of electromagnetic noise. These two purposes should be clearly distinguished,
and the appropriate earth (ground) system must be established to prevent the leakage current having the inverter's high
frequency components from reversing through another earth (ground) point for malfunction prevention by following these
instructions:

* Make the separate earth (ground) connection (l) for high frequency products such as the inverter from any other devices

(EMI-sensitive devices described above) wherever possible.

Establishing adequate common (single-point) earth (ground) system (Il) shown in the following figure is allowed only in

cases where the separate earth (ground) system (I) is not feasible. Do not make inadequate common (single-point) earth

(ground) connection (lII).

As leakage currents containing many high frequency components flows into the earthing (grounding) cables of the inverter

and peripheral devices (including a motor), the inverter must also be earthed (grounded) separately from EMI-sensitive

devices described above.

In a high building, it may be effective to use its iron structure frames as earthing (grounding) electrode for EMI prevention

in order to separate from the earth (ground) system for electric shock prevention.

- Earthing (Grounding) must conform to the requirements of national and local safety regulations and electrical codes
(NEC section 250, IEC 61140 class 1 and other applicable standards). A neutral-point earthed (grounded) power supply
for 400 V class inverter in compliance with EN standard must be used.

- Use the thickest possible earthing (grounding) cable. The earthing (grounding) cable should be the size indicated in the
table on page 45.

- The earthing (grounding) point should be as close as possible to the inverter, and the earth (ground) wire length should
be as short as possible.

- Run the earthing (grounding) cable as far away as possible from the 1/0 wiring of the EMI-sensitive devices and run
them in parallel in the minimum distance.

Other Other Other
Inverter equipment Inverter equipment Inverter equipment
incl. inverter (incl. inverter) incl. inverter
- ( I ) o a O [ nel fyeren
(I) Separate earthing (grounding): Good (1l) Common (single—point)_earthing (grounding): OK (I1) Inadequate common (single-point) earthing (grounding): Bad
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2.6

Control circuit

2.6.1

@ Input signal

Details on the control circuit terminals (connector)

. Refer
Type 'I'serrrrr:l;r:)all Common Terminal name Terminal function description Rated specification to
y page
» sD Forward rotation Turn ON the STF .signal to | When .the STF and Input resistance: 4.7
STF - start start forward rotation and STR signals are kQ
B o e i [
c ' urn e signal to | simultaneously, thé | contacts are open: 21
5 |STR™ common)) Stz\;terse rotation | iart reverse rotation and | stop command is | o 26 VDC,
‘g FSCO:UI'CG turn it OFF to stop. given. current when
(&) RH i . . . contacts are short-
RM (positive Multi-speed Multi-speed can be selected according to the circuited: 4 to 6 *
1 common)) | selection combination of RH, RM and RL signals. mMADC
RL
Frequency setting | Used as the power supply for an external S 10.§ V.DC’ .
10 5 ower suppl frequency setting (speed setting) potentiometer permissible load ?
P PRl q Y g sp 9P " | current: 10 mA
For voltage input,
inputresistance: 10 to
o 11 kQ, maximum
-g permissible voltage:
o Inputting 0 to 5 VDC (or 0 to 10 VDC) provides the |20 VDC.
3 maximum output frequency at 5V (or 10 V) and | For current input,
S . makes input and output proportional. input resistance: 245
(] .
2 |2 5 Frequency setting | ;e pr.73 10 switch among input 0 to 5 VDC (initial | +5 0. maximum 2
19) (voltage) } ’
= setting), 0 to 10 VDC, and 0 to 20 mA. permissible current:
Set the voltage/current input switch to the "I" 30 mA.
position to select current input (0 to 20 mA). Voltage/current
input switch
>
I

50

*1

(Function).)
*2  Refer to the FR-E800 Instruction Manual (Function).

€ Output signal

The terminal function can be selected by Pr.178 to Pr.182 (Input terminal function selection). (Refer to the FR-E800 Instruction Manual

. Refer
Type T:;:Lr:;l Common | Terminal name Terminal function description Rated specification to
page
1 changeover contact output that indicates that an
A inverter's protective function has been activated and

:_%‘ B’ . Relay output (fault | the outputs are stopped. 30 VDC 1 A 3

& C‘” output) Fault: discontinuity across B and C (continuity across
A and C), Normal: continuity across B and C
(discontinuity across A and C)

S The output is in LOW state when the inverter output Permissible load: 24

§ frequency is equal to or higher than the starting VDC, (27 VDC at

S |RUN™ SE Inverter running frequency (initial value: 0.5 Hz). The output is in maximum), 0.1 A, "3

S HIGH state during stop or DC injection brake (The voltggedrop '_s‘ 34

4 . s V at maximum while

o operation. the signal is ON.)
Among several monitor items such as Output signal: 0 10
output frequency, select one to output | Output item: | VDC,

o) it via these terminals. (The signal is output permissible load

kel Analog voltage . : . 3

T AM 5 output not output during an inverter reset.) frequency current: 1 mA

< The size of output signal is (initial (load impedance 10 kQ
proportional to the magnitude of the | setting) or more), resolution: 12
corresponding monitor item. bits
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*1

*2
*3

The terminal function can be selected by Pr.190 and Pr.192 (Output terminal function selection). (Refer to the FR-E800 Instruction Manual
(Function).)
The open collector transistor is ON (conductive) in LOW state. The transistor is OFF (not conductive) in HIGH state.
Refer to the FR-E800 Instruction Manual (Function).

€ Common terminal

. Refer
el Common Terminal name Terminal function description Rated specification to
symbol page
Contact |np.ut Common terminal for the contact input terminal (sink
common (sink logic)
(negative common)) 9ic).
External transistor Connect this terminal to the power supply common
sD . common (source terminal of a transistor output (open collector output) . .
(positive common)) device, such as a programmable controller, in the source
P logic to avoid malfunction by undesirable current.
24 VDC power supply lngr;nmon terminal for the 24 VDC power supply (terminal
common Isolated from terminals 5 and SE.
. Connect this terminal to the power supply common
E;:ﬁ;?::} t(r:i:sklstor terminal of a transistor output (open collector output)
(negative common)) device, such as a programmable controller, in the sink | POWer supply voltage
— 9 logic to avoid malfunction by undesirable current. range:
PC Contact inout 22 t0 26.5 VDC, —
P Common terminal for contact input terminal (source permissible load current:
common (source logic) 100 mA
(positive common)) 9ic).
SD 24 VVDC power supply | Can be used as a 24 VDC 0.1 A power supply.
5 . Frequency setting Common terminal for the frequency setting signal . 1
common (terminal 2) . Do not earth (ground).
SE — Open collector output Common terminal for terminal RUN. — —
common
*1  Refer to the FR-E800 Instruction Manual (Function).
4 Communication
Type L] Terminal name Terminal function description LG
symbol to page
2 | SDA Inverter transmission o )
£ [soB terminal RS-485 communication can be made through the RS-485 terminals.
3 £ - Conforming standard: EIA-485 (RS-485)
3 g |RDA Inverter reception Transmission format: Multidrop link 57
hd § RDB terminal Communication speed: 300 to 115200 bps
@I sG Earth (ground) Wiring length: 500 m
Mini B connector (receptacle).
The inverter can be connected to a personal computer using the USB
% . USB B 1 connector. 59
S connector Interface: conforms to USB 1.1 (USB 2.0 full-speed compatible)
Transmission speed: 12 Mbps
Power supply: 5V, 100 mA (500 mA maximum)

*1

2.6.2

USB bus power connection is available.

The maximum SCCR is 500 mA.

Control logic (sink/source) change

The control logic of input signals can be switched as necessary.
To change the control logic, change the DIP switch position on the control circuit board.
The control logic is initially set to the sink logic (SINK).
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(The output signals may be used in either the sink or source logic independently of the switch setting.)

For sink logic

SINK

SOURCE

«*® NOTE

« Never change the control logic while power is ON.

# Sink logic and source logic
» In the sink logic, a signal turns ON when a current exits from the corresponding signal input terminal.
Terminal SD is common to the contact input signals. Terminal SE is common to the open collector output signals.
» In the source logic, a signal turns ON when a current enters into the corresponding signal input terminal.
Terminal PC is common to the contact input signals. Terminal SE is common to the open collector output signals.

@ Current flow concerning the input/output signal @ Current flow concerning the input/output signal
when sink logic is selected when source logic is selected
Sink logic Source logic
PC
J 14
Current Sink J_
connector Curre.nt STF
] — Source
9 | connector
— ~¥
. —— |STR
/—<
—/—<
~¥
DC input (sink type) 1 | DC input (source type)

<Example: QX40> | <Example: QX80>

I
|
IRUN
7

SO PR

'SE|] @ > TB18
———p— ‘~-<Ik -------- prem----

---»-- Current flow ---»-- Current flow
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* When using an external power supply for transistor output

Sink logic

Use terminal PC as a common terminal, and perform wiring as
follows. (Do not connect terminal SD on the inverter with the
terminal of 0 V for the external power supply. When using
terminals PC and SD as a 24 VDC power supply, do not install
an external power supply in parallel with the inverter. Doing so
may cause a malfunction in the inverter due to undesirable
currents.)

g

Constant
voltage
circuit

---=-- Current flow

Source logic

Use terminal SD as a common terminal, and perform wiring as
follows. (Do not connect terminal PC on the inverter with the
terminal of +24 V for the external power supply. When using
terminals PC and SD as a 24 VDC power supply, do not install
an external power supply in parallel with the inverter. Doing so
may cause a malfunction in the inverter due to undesirable

currents.)
[ avso ty_m'tra_miétoTi T lverter
i output unit | -
1
T b T
| o et jsTE 24 VDC
| [ ) SRFUREA (SD)
f | e e A
| i |TB2 |STR " :
| T Q '
| Constant : _____ | . OT_DE '
voltage [~ \ o
i circuit Fuse |TB17 iS ! ¥
| | [re1g] : &jsD 5
o (R SRR

---=-- Current flow
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2.6.3 Wiring of control circuit
€ Control circuit terminals (connector) layout

Viewed from the bottom of the inverter

1

Pin number Terminal symbol Pin number Terminal symbol
1 SDA (RS-485) 12 RDB (RS-485)
2 SDB (RS-485) 13 RDA (RS-485)
3 SG (RS-485) 14 2
4 5 15 AM
5 10 16 PC
6 RH 17 RL
7 RM 18 STF
8 STR 19 SD
9 RUN 20 SE
10 — 21 C
11 A 22 B
» For the cable parts to be used, refer to the following.
» Commercially available products (as of July 2021)
Product name Model Manufacturer
Housing 2-1586019-2 )
Tyco Electronics
Contact 1586315-1
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€ Removal and reinstallation precautions

Precautions to be taken when removing or reinstalling the control circuit terminals are shown below. Observe the following

precautions and handle the inverter properly to avoid malfunctions or failures.

Remove or reinstall the connection cable connector so that it is parallel with the control circuit terminal connector of the
inverter. If the cable connector is not parallel with the terminal connector, it cannot be removed or reinstalled.
Before removing the connection cable, remove the circuit board from the inverter.

Inverter's control Connection cable
circuit connector / connector

Inverter's control
circuit connector

Connection cable
connector

L

4 Common terminals of the control circuit (SD, PC, 5, SE)

Terminals SD (sink logic), PC (source logic), 5, and SE are common terminals (0 V) for I/O signals. (All common terminals
are isolated from each other.) Do not earth (ground) these terminals. Avoid connecting terminal SD (sink logic) with
terminal 5, terminal PC (source logic) with terminal 5, and terminal SE with terminal 5.

In the sink logic, terminal SD is a common terminal for the contact input terminals (STF, STR, RH, RM, RL). The open
collector circuit is isolated from the internal control circuit by photocoupler.

In the source logic, terminal PC is a common terminal for the contact input terminals (STF, STR, RH, RM, RL). The open
collector circuit is isolated from the internal control circuit by photocoupler.

Terminal 5 is a common terminal for the frequency setting terminal (2) and the analog output terminals (AM). It should be
protected from external noise.

Terminal SE is a common terminal for the open collector output terminal (RUN). The contact input circuit is isolated from
the internal control circuit by photocoupler.

& Signal inputs by contactless switches

The contact input terminals of the inverter (STF, STR, RH, RM, RL) can be controlled using a transistor instead of a contact

switch. Refer to page 53 for the connection diagram.
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2.6.4 Wiring precautions

« ltis recommended to use a cable of 0.2 to 0.8 mm? for the connection to the control circuit terminals.

» The wiring length should be 30 m at the maximum.

* Do not short across terminals PC and SD. Doing so may cause an inverter failure.

» Use two or more parallel micro-signal contacts or twin contacts to prevent contact faults when using contact inputs since
the control circuit input signals are micro-currents.

\

\
v
Micro signal contacts Twin contacts
* To suppress EMI, use shielded or twisted cables for the control circuit terminals and run them away from the main and
power circuits (including the 200 V relay sequence circuit). For the cables connected to the control circuit terminals,
connect their shields to the common terminal of the connected control circuit terminal. When connecting an external power
supply to terminal PC, however, connect the shield of the power supply cable to the negative side of the external power
supply. Do not directly earth (ground) the shield to the enclosure, etc.
» Always apply a voltage to the fault output terminals (A, B, and C) via a relay coil, lamp, etc.
* When a relay coil is connected to the output terminals, use one with a surge absorbing function (reflux diode). When the
voltage application direction is incorrect, the inverter will be damaged. Pay attention to the diode direction or other
precautions to avoid incorrect wiring.

RUN
& 24VDC power supply
or
12V power suppl
S I p pply
Inverter
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2.7

Communication connectors and terminals

2.71 RS-485 terminals (connector)

4 Communication operation

* The RS-485 terminals enable communication operation from a personal computer, etc. When the PU connector is
connected with a personal, FA or other computer by a communication cable, a user program can run to monitor the inverter
or read and write parameters.

Communication can be performed with the Mitsubishi inverter protocol (computer link communication), the MODBUS RTU
protocol, or the BACnet MS/TP protocol.
For details, refer to the FR-E800 Instruction Manual (Communication).

Terminating resistor switch

Initially-set to "OPEN".

Set only the terminating resistor switch of
the remotest inverter to the "100Q" position.

|OPEN| | 100Q |

Viewed from the bottom of the inverter

UUREUURDT

L

UORROUOE

Pin number

Terminal symbol

Pin number

Terminal symbol

SDA (RS-485)

RDB (RS-485)

SDB (RS-485)

RDA (RS-485)

3

SG (RS-485)

«*® NOTE

» For information on other pin numbers and connection cables, refer to page 54.
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4 Wiring method

» Connecting one inverter (four-wire type)

Programmable controller Inverter
Builtt-in RS-485 Communication RS-485 tterminal
po cable (connector)
RDA SDA
RDB SDB
SDA RDA
SDB RDB Terminating
SG SG resistor
OPEN EEJ100Q

» Connecting multiple inverters (four-wire type)

Terminating inverter

RS-485 terminal

(connector)

SDA

SDB

RDA

RDB Terminating

sG  resistor
OPENEO100Q

Programmable controller Distributor Distributor
Built-in RS-485 Communication
port cable
RDA 5 5 5 5f«---
RDB 4 4 4 4fe---
SDA > 3 3 » 3 3fp--—-———>
SDB 6 6 6 6f---—>
SG 1 1 1 1f---
54361 54361
Inverter Inverter L
RS-485 terminalS S R R S RS-485 terminalS S R R S .
(connector) DDDDG (connectory DDDDG |-
ABAB ABAB

Terminating resistor

Terminating resistor

Terminating inverter

RS-485 terminal

(connector)

SDA

SDB

RDA

RDB Terminating

sSG resistor
OPEN EO100Q

OPEN OH100Q OPEN CH100Q
» Connecting one inverter (two-wire type)
Programmable controller Inverter
Built-in RS-485 - RS-485 terminal
port Communication (connector)
cable
RDA SDA
RDB [— SDB
SDA RDA
SDB RDB Terminating
SG SG resistor
OPENEO100Q
» Connecting multiple inverters (two-wire type)
Programmable controller Distributor Distributor
s;itlt'in RS-485 Communication
RDA |20l 5 5 5 5
RDB [— 4 4 4 4
SDA 3 3 3 3
SDB 6 6 6 6
SG 1 1 1 1
54361 54361
Inverter [ Inverter [
RS-485 terminalS S R R S RS-485 terminalS S R R S
(connector) DDDDG (connector) DDDDG
ABAB ABAB
Terminating resistor Terminating resistor
OPENEE100Q OPEN OOH100Q
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2.7.2 USB connector

& USB device communication

The inverter can be connected to a computer with a USB (ver. 1.1) cable.

Interface Conforms to USB1.1 (USB2.0 full speed)
Transmission speed 12 Mbps

Wiring length Maximum 5 m

Connector USB mini B connector (receptacle)
Power supply Self-powered

Recommended USB cable | MR-J3USBCBL3M (cable length 3 m)

USB cable USB connector
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2.8 Connection of stand-alone option units

The inverter accepts stand-alone option units as required.
Incorrect connection will cause inverter damage or accident. Connect and operate the option unit carefully in accordance with
the Instruction Manual of the corresponding option unit.

2.8.1 Connection of the AC reactor (FR-HAL)

» Keep the surrounding air temperature within the permissible range (-10°C to +50°C). Keep enough clearance around the
reactor because it heats up. (Take 10 cm or more clearance on top and bottom and 5 cm or more on left and right
regardless of the installation direction.)

=]l
=M I
o> )
5cmor 5cmor
more more
Three-phase power supply Single-phase power supply

Inverter Inverter

» For multiple inverters, an AC reactor (FR-HAL) should be installed per inverter. If one reactor is used for multiple inverters,
the power factor improving effect will be insufficient unless all inverters are operated.

» Select an AC reactor according to the applied motor capacity. When using a motor with capacity lower than 0.4 kW, select
the reactor for a 0.4kW motor. For the single-phase 200 V power input models, select the reactor whose capacity is one
rank higher than the motor capacity. (Refer to page 84.)

» Securely perform grounding (earthing) by using the earthing (grounding) terminal.

«"® NOTE

« As a reference, the cable gauge for the connection must be equal to or larger than that of the power cables (R/L1, S/L2, T/L3)
and the earthing (grounding) cable. (Refer to page 45.)
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2.8.2 Connection of the DC reactor (FR-HEL)

* Keep the surrounding air temperature within the permissible range (-10 to +50°C). Keep enough clearance around the
reactor because it heats up. (Take 10 cm or more clearance on top and bottom and 5 cm or more on left and right

regardless of the installation direction.)

110 cm or more

,
.
,
'
<>
5cmor

more

<>

more

E
5cmor 5cmor

more

<!
5cmor
more

* When using the DC reactor (FR-HEL), connect it to terminals P/+ and P1.
In this case, the jumper connected across terminals P/+ and P1 must be removed. Otherwise, the reactor will not be

effective.

Remove

the jumper

» Select a DC reactor according to the applied motor capacity. (Refer to page 84.)

.....

» Since the DC reactor (FR-HEL) is electrically connected to the enclosure through mounting screws, the DC reactor is
earthed (grounded) by being securely mounted to the enclosure. However, if the DC reactor is not earthed (grounded)
securely enough, an earthing (grounding) cable may be used.

«"® NOTE

« The wiring distance must be within 5 m.

« As a reference, the cable gauge for the connection must be equal to or larger than that of the power cables (R/L1, S/L2, T/L3)
and the earthing (grounding) cable. (Refer to page 45.)
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CHAPTER 3 Precautions for Use of the

Inverter
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3 Precautions for Use of the Inverter

This chapter explains the precautions for use of this product.
Always read the instructions before use.

3.1  Electro-magnetic interference (EMI) and leakage
currents

3.1.1 Leakage currents and countermeasures

Capacitance exists between the inverter I/O cables, other cables and earth and in the motor, through which a leakage current
flows. The amount of current leakage depends on the factors such as the size of the capacitance and the carrier frequency.
Low acoustic noise operation at an increased carrier frequency of the inverter will increase current leakage. Take the following
precautions to prevent current leakage. Earth leakage circuit breakers should be selected based on their rated current
sensitivity, independently of the carrier frequency setting.

@ To-earth (ground) leakage currents

Leakage currents may flow not only into the power system of the inverter but also into the other power systems through the
earthing (grounding) cable, etc. These leakage currents may operate earth leakage circuit breakers and earth leakage relays
unnecessarily.

B Precautions
« If the carrier frequency setting is high, decrease the Pr.72 PWM frequency selection setting.
Note that motor noise increases. Selecting Pr.240 Soft-PWM operation selection makes the sound inoffensive.
« By using earth leakage circuit breakers designed to suppress harmonics and surge voltage in the power system of the
inverter and other power systems, operation can be performed with the carrier frequency kept high (with low noise).

«*® NOTE

» Long wiring will increase the leakage current.
» High motor capacity will increase the leakage current. The leakage current of the 400 V class is larger than that of the 200 V
class.

@ Line-to-line leakage currents

Harmonics of leakage currents flowing in static capacitance between the inverter output cables may operate the external
thermal relay unnecessarily. When the wiring length is long (50 m or more) for the 400 V class small-capacity models (FR-
E840-0149(7.5K) or lower), the external thermal relay is likely to operate unnecessarily because the ratio of the leakage current
to the rated motor current increases.

H Line-to-line leakage current example (200 V class)

Motor capacity Rated motor Leakage current (mA)" »
— — Condition
(kW) current (A) Wiring length 50 m Wiring length 100 m
0.4 1.8 310 500
0.75 3.2 340 530
+ Carrier frequency: 14.5 kHz

22 8.1 400 590 2
37 128 240 630 « Cable: 2 mm#, 4 cores

. . + Cabtyre cable
5.5 19.4 490 680
7.5 25.6 535 725

*1  The leakage currents of the 400 V class are about twice as large.
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B Precautions
* Use Pr.9 Electronic thermal O/L relay.
« If the carrier frequency setting is high, decrease the Pr.72 PWM frequency selection setting.
Note that motor noise increases. Selecting Pr.240 Soft-PWM operation selection makes the sound inoffensive.
To ensure that the motor is protected against line-to-line leakage currents, it is recommended to use a temperature sensor
to directly detect motor temperature.

M Installation and selection of the molded case circuit breaker

Install a molded case circuit breaker (MCCB) on the power receiving side to protect the wiring at the inverter input side. Select
an MCCB according to the inverter input side power factor, which depends on the power supply voltage, output frequency and
load. Especially for a completely electromagnetic MCCB, a slightly large capacity must be selected since its operation
characteristic varies with harmonic currents. (Check it in the data of the corresponding breaker.) As an earth leakage current
breaker, use the Mitsubishi earth leakage current breaker designed for harmonics and surge suppression.

& Selecting the rated sensitivity current for the earth leakage circuit
breaker

To install the earth leakage circuit breaker on the inverter circuit, select its rated sensitivity current as follows, independently of
the PWM carrier frequency.

» Breaker designed for harmonic and surge suppression Ig1, Ig2: Leakage currents in wire path during commercial

Rated sensitivity current power supply operation

I1An 210 x (Ig1 + Ign + Igi + g2 + Igm) Ign: Leakage current from noise filters on the input side of the
» Standard breaker inverter

Rated sensitivity current Igm: Leakage current from the motor during commercial power

I1An 210 x {Ig1 + Ign + Igi + 3 x (Ig2 + Igm)} supply operation

Igi: Leakage current of inverter unit

Example of leakage current of Leak t le of Example of leakage current of cable path Leakage current example of three-
cable path per 1 km during the eakage Cur'jen egamp €0 per 1km during the commercial power supply  phase induction motor during the
commercial power supply operation three-phase induction motor operation when the CV cable is routed in commercial power supply operation
when the CV cable is routed in during the commercial metal conduit
| dui power supply operation (Three-phase three-wire delta (Totally-enclosed fan-cooled
metal conduit (200 V 60 Hz) connection 400 V 60 Hz type motor 400 V 60 Hz)
(200 V 60 Hz) g 120 y g 2.0 I
Z 120 < 2 ' 2 10
£ 100 S € 80 € 07
£ = o 2 os
2 8o 2 5 60 £
c c o © 0.3
0 60 o o 40 ®
= L1 £ = > 0.2
3 40 » 3 % 20 %
g, 20 N 8 9 535 8142238 80150 8 015 577, 515008755
S o 8 o1 5.5 3060100 2.2 5.5 1118. 53045
o 238 8142256 8010 © 18 T I8, oaxsree Cable size (mm?) Motor capacity (kW)
- Cable size (mmZ) - Motor capacity (kW) For ,{ connection, the amount of leakage current is approx. 1/3 of the above value.
Breaker designed
Item for harmonic and Standard breaker
Example surge suppression
2 2
55 mmx5m 5.5 mm"x50 m Leakage current Ig1 (mA) 33x 20 _ =017
1000m
ELB | Noise
= ¢ - - -
filter o 3¢ Leakage current Ign (mA) 0 (without noise filter)
—3 { Inverter
%_Ozok\\//v Leakage current Igi (mA) 1 (without EMC filter)
Ig1 = =lgn ‘é =1g2 T Igm
9 9 - 9 9 Leakage current Ig2 (mA) 33 x _50m__ 1.65
Igi 1000m
Motor leakage current Igm (mA) 0.18
Total leakage current (mA) 3.00 6.66
Rated sensitivity current (mA) (= |
y (MA) 19 | 59 100
x 10)
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«*® NOTE

+ Install the earth leakage circuit breaker (ELB) on the input side of the inverter.

« In the A connection earthed-neutral system, the sensitivity current is blunt against a ground fault in the inverter output side.
Earthing (Grounding) must conform to the requirements of national and local safety regulations and electrical codes. (NEC
section 250, IEC 61140 class 1 and other applicable standards)

* When the breaker is installed on the output side of the inverter, it may be unnecessarily operated by harmonics even if the
effective value is within the rating.

In this case, do not install the breaker since the eddy current and hysteresis loss will increase, leading to temperature rise.

+ The following models and products are standard breakers: the models BV-C1, BC-V, NVB, NV-L, NV-G2N, NV-G3NA, and
NV-2F, the earth leakage circuit breakers with AA neutral wire open-phase protection, and the earth leakage relays (except
NV-ZHA).

The other series, models, and products are designed for harmonic and surge suppression: the NV-C series, NV-S series, MN
series, the models NV30-FA, NV50-FA, NV-H, and BV-C2, earth leakage alarm breaker NF-Z, and the earth leakage relay NV-
ZHA.

3.1.2 Techniques and measures for electromagnetic
compatibility (EMC)

Some electromagnetic noises enter the inverter to cause the inverter malfunction, and others are radiated by the inverter to
cause the peripheral devices to malfunction. (The former is called EMS problem, the latter is called EMI problem, and both is
called EMC problem.) Though the inverter is designed to be immune to noises, it requires the following basic measures and
EMS measures as it handles low-level signals. Pay attention to the electromagnetic noises that could be generated by the
inverter since the inverter chops outputs at high carrier frequency. If these electromagnetic noises cause peripheral devices to
malfunction, EMI countermeasures should be taken to suppress noises. These techniques differ slightly depending on EMI
paths.

€ Basic measures
» Do not run the power cables (I/O cables) and signal cables of the inverter in parallel with each other and do not bundle
them.
» Use shielded twisted pair cables for the detector connecting and control signal cables and connect the sheathes of the
shielded cables to terminal SD.
» Ground (Earth) the inverter, motor, etc. at one point.

€ EMS measures to reduce electromagnetic noises that enter the inverter
and cause it to malfunction

When devices that generate many electromagnetic noises (which use magnetic contactors, electromagnetic brakes, many
relays, for example) are installed near the inverter and the inverter may malfunction due to electromagnetic noises, the
following countermeasures must be taken:

» Provide surge suppressors for devices that generate many electromagnetic noises to suppress electromagnetic noises.

« Install data line filters to signal cables (refer to page 67).

» Ground (Earth) the shields of the detector connection and control signal cables with cable clamp metal.
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€ EMI measures to reduce electromagnetic noises that are radiated by the
inverter to cause the peripheral devices to malfunction

Inverter-generated noises are largely classified into those radiated by the inverter itself and by the 1/O cables connected to its
main circuit, those electromagnetically and electrostatically induced to the signal cables of the peripheral devices close to the
power cable connected to the inverter main circuit, and those transmitted through the power cables.

Inverter generated __[Air propagated Noise directly

ele.ctromagnehc noise radiated from inverter
noise

--Path (a)

oy

< (e)d Telephone

Noise radiated from -
motor connection cable Path (c)

Electromagnetic | .

SCC )

Electrostatic |

Fan ;
[

Electrical path
propagated noise

Noise radiated from --Path (b)
power supply cable

Noise propagated through|
power supply cable Path (g)

Noise from earthin

(grounding) cable due to |---Path (h)
leakage current

NEED FICREEEIE Countermeasure
path
When devices that handle low-level signals and are liable to malfunction due to electromagnetic noises, e.g.
instruments, receivers and sensors, are contained in the enclosure that contains the inverter or when their signal
cables are run near the inverter, the devices may malfunction due to by air-propagated electromagnetic noises. The
following countermeasures must be taken:
* Install easily affected devices as far away as possible from the inverter.
* Run easily affected signal cables as far away as possible from the inverter and its 1/O cables.
(a), (b), (c) » Do not run the signal cables and power cables (inverter I/O cables) in parallel with each other and do not bundle
them.
* Install an external EMC filter.
« Install a line noise filter or radio noise filter on the input side and install a line noise filter on the output side to
suppress the radiated noise from the cables.
» Use shielded cables as signal cables and power cables and run them in individual metal conduits to produce further
effects.
When the signal cables are run in parallel with or bundled with the power cables, magnetic and static induction noises
may be propagated to the signal cables to cause malfunction of the devices and the following countermeasures must
be taken:
« Install easily affected devices as far away as possible from the inverter.
(d), (e), (f) *» Run easily affected signal cables as far away as possible from the inverter and its 1/0O cables.
* Do not run the signal cables and power cables (inverter 1/O cables) in parallel with each other and do not bundle
them.
+ Use shielded cables as signal cables and power cables and run them in individual metal conduits to produce further
effects.
When the power supplies of the peripheral devices are connected to the power supply of the inverter in the same
power system, inverter-generated noises may flow back through the power supply cables to cause malfunction of the
(9) devices and the following countermeasures must be taken:
* Install an external EMC filter.
« Install the line noise filter (FR-BLF/FR-BSF01) to the power cables (output cables) of the inverter.
When a closed loop circuit is formed by connecting the peripheral device wiring to the inverter, leakage currents may
(h) flow through the earthing (grounding) cable of the inverter to cause the device to malfunction. In that case,
disconnecting the earthing (grounding) cable from the device may stop the malfunction of the device.

H Data line filter
Data line filter is effective as an EMI countermeasure. Provide a data line filter for the detector cable, etc.
» Commercially available data line filter: ZCAT3035-1330 (by TDK), ESD-SR-250 (by TOKIN)
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» Specification example (ZCAT3035-1330 by TDK)

Item Description

10 to 100 MHz 80

Impedance (Q)

100 to 500 MHz 150

39+1

- 341 -
AL
/)

Product name Lot number

mount

Outline dimension drawings
(mm)

]

Cable fixing band

131

¢

$30+1

gl

The impedance values above are reference values, and not guaranteed values.

B EMI measure example

Enclosure Decrease carrier frequency. Install filter (FR-BLF
. I i or FR-BSF01) on
Inverter | L v inverter output side.
power s | Emc | FR-1:
S . Inverter HBLF M ) Motor
supply filter — / A

Separate inverter and
power line by more than

[ Use 4-core cable for motor
power cable and use one cable
| as earth (ground) cable.

30cm (atleast 10 cm) —T———= _

from sensor circuit. . ﬁ = Use a twisted pair shielded cable.
Control Power | | ‘ Sensor
power o supply for TR AT —1
supply : sensor n Y

%

Do not earth (ground)
enclosure directly.

Do not earth (ground) control cable.
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3.2 Power supply harmonics

3.2.1 Power supply harmonics

The inverter may generate power supply harmonics from its converter circuit to affect the power generator, power factor
correction capacitor etc. Power supply harmonics are different from noise and leakage currents in source, frequency band and
transmission path. Take the following countermeasure suppression techniques.

« Differences between harmonics and noises

Item Harmonics Noise
Normally 40th to 50th degrees or less (3 .
frequency KHZ or less). High frequency (several 10 kHz to 1 GHz order).
Location To-electric channel, power impedance. To-space, distance, wiring path.
Quantitative understanding Theoretical calculation possible. Random occurrence, quantitative grasping difficult.
Generated amount Nearly proportional to the load capacity. Changes Wlt.h the current Yar|at|on ratio. (Gets
larger as switching speed increases.)
Affected equipment immunity Specified by standards per equipment. Dn‘fe.rgnt (;lependlng on maker's equipment
specifications.
Countermeasure Provide a reactor. Increase distance.

» Countermeasures
The harmonic current generated from the inverter to the input side differs according to various conditions such as the wiring
impedance, whether a reactor is used or not, and output frequency and output current on the load side.
For the output frequency and output current, we understand that this should be calculated in the conditions under the rated

load at the maximum operating frequency.

DC reactor

> MCCB  MC  -------
5 R X
Q = . ;
=1 : : ' i
o H S Y
g < = . .
8 i P T \Z
AC reacto
(Fé_egiir) Inverter Do not install power

factor improving capacitor.

«*® NOTE

« The power factor improving capacitor and surge suppressor on the inverter output side may be overheated or damaged by the
harmonic components of the inverter output. Also, since an excessive current flows in the inverter to activate overcurrent
protection, do not provide a capacitor and surge suppressor on the inverter output side when the motor is driven by the inverter.
For power factor improvement, install a reactor on the inverter input side or in the DC circuit.

3.2.2 Harmonic suppression guidelines in Japan

Inverters have a converter section (rectifier circuit) and generate a harmonic current.
Harmonic currents flow from the inverter to a power receiving point via a power transformer. The Harmonic Suppression
Guidelines was established to protect other consumers from these outgoing harmonic currents.
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The three-phase 200 V input specifications 3.7 kW or lower (or single-phase 200 V input specifications 2.2 kW or lower) were
previously covered by the Harmonic Suppression Guidelines for Household Appliances and General-purpose Products and
other models were covered by the Harmonic Suppression Guidelines for Consumers Who Receive High Voltage or Special
High Voltage. However, the transistorized inverter has been excluded from the target products covered by the Harmonic
Suppression Guidelines for Household Appliances and General-purpose Products in January 2004 and the Harmonic
Suppression Guideline for Household Appliances and General-purpose Products was repealed on September 6, 2004.
All capacity and all models of general-purpose inverter used by specific consumers are now covered by "the Harmonic
Suppression Guidelines for Consumers Who Receive High Voltage or Special High Voltage" (hereinafter referred to as "the
Specific Consumer Guidelines").
» "Specific Consumer Guidelines"
This guideline sets forth the maximum harmonic currents outgoing from a high-voltage or especially high-voltage receiving
consumer who will install, add or renew harmonic generating equipment. If any of the maximum values is exceeded, this
guideline requires that consumer to take certain suppression measures.
* Maximum values of outgoing harmonic currents per 1 kW contract power

povRvZ(r:?Zﬁ:ge 5th 7th 11th 13th 17th 19th 23rd Over 23rd
6.6 kV 35 25 1.6 1.3 1.0 0.9 076 0.70
22 kV 1.8 13 0.82 0.69 053 0.47 0.39 0.36
33kV 1.2 0.86 055 0.46 035 032 0.26 0.24

@ Application of the specific consumer guidelines

Install, add or renew
equipment

Calculation of equivalent
capacity total

Equal to or less
than reference
capacity

Equivalent
capacity total

Above reference
capacity

&

Calculation of outgoing
harmonic current

Not more than
harmonic current upper
limit?

More than upper limit

measures necessary

Harmonic suppression I

»| Equalto or less

v than upper limit
Harmonic suppression
measures unnecessary I
W Conversion factor
Classification Circuit type Conversion factor Ki
Without reactor K31=3.4
3 Three-phase bridge (capacitor With reactor (AC side) K32=1.8
smoothing) With reactor (DC side) K33=1.8
With reactors (AC, DC sides) K34 =1.4
Single-phase bridge (capacitor Without reactor K41=23
smoothing, double voltage With reactor (AC side) K42 =0.35
4 rectification)
Single-phase bridge (capacitor Without reactor K43 =2.9
smoothing, full-wave rectification) | Wwith reactor (AC side) K44 =13
5 Self-excitation three-phase bridge ivs\/:ig: high power factor converter K5=0
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H Equivalent capacity limit

Received power voltage Reference capacity
6.6 kV 50 kVA
22/33 kV 300 kVA
66 kV or more 2000 kVA

B Harmonic content (when the fundamental current is considered as 100%)

Reactor 5th 7th 11th 13th 17th 19th 23rd 25th
Not used 65 41 8.5 7.7 4.3 3.1 2.6 1.8
Three-phase bridge Used (AC side) 38 14.5 7.4 3.4 3.2 1.9 1.7 1.3
(capacitor smoothing) | Used (DC side) 30 13 8.4 5.0 47 3.2 3.0 2.2
Used (AC, DC sides) 28 9.1 7.2 4.1 3.2 24 1.6 1.4
Single-phase bridge Not used 50 24 5.1 4.0 1.5 1.4 — —
(capacitor smoothing,
double voltage Used (AC side) 6.0 3.9 1.6 1.2 0.6 0.1 — —
rectification)
Single-phase bridge Not used 60 33.5 6.1 6.4 2.6 2.7 1.5 1.5
gﬁﬁ‘fg\'}:ﬁg;mgg) Used (AC side) 319 |83 3.8 3.0 17 14 10 0.7

H Calculation of equivalent capacity PO of harmonic generating equipment

"Equivalent capacity" is the capacity of a 6-pulse converter converted from the capacity of consumer's harmonic generating
equipment and is calculated by the following equation. If the sum of equivalent capacities is higher than the limit (refer to the
list of the equivalent capacity limits), harmonics must be calculated by the equation in next subheading.

PO = X (Ki x Pi) [kVA]

Ki: Conversion factor (Refer to the list of the conversion

factors.)

Pi: Rated capacity of harmonic generating equipment*1 [kVA]

i Number indicating the conversion circuit type

*1 Rated capacity: Determined by the capacity of the applied motor and found in the table "Rated capacities and outgoing harmonic currents of
inverter-driven motors". The rated capacity used here is used to calculate the generated harmonic amount and is different from the power supply
capacity required for actual inverter drive.

H Calculation of outgoing harmonic current
Outgoing harmonic current = fundamental wave current (value converted from received power voltage) x operation ratio x

harmonic content
» Operation ratio: actual load factor x operation time ratio during 30 minutes
» Harmonic content: Refer to the list of the harmonic content.

H Rated capacities and outgoing harmonic currents of inverter-driven motors

Fundamental Fundamental Outgoing harmonic current converted from 6.6 kV (mA) (No reactor, 100%

Applicable wave current (A) | wave current Ratefi operation ratio)
motor (kW) converted | capacity

200V 400 V ffoni‘; kv (kVA) 5th 7th 11th 13th 17th 19th 23rd 25th
0.4 1.61 0.81 49 0.57 31.85 |20.09 |4.165 |[3.773 |[2.107 1.519 1.274 |0.882
0.75 2.74 1.37 83 0.97 53.95 |34.03 |7.055 |6.391 3.569 |2.573 |2.158 1.494
1.5 5.50 2.75 167 1.95 108.6 |68.47 14.20 12.86 |7.181 5177 |4.342 |3.006
2.2 7.93 3.96 240 2.81 156.0 |98.40 |20.40 18.48 10.32 |7.440 |6.240 |4.320
3.7 13.0 6.50 394 4.61 257.1 161.5 |33.49 |30.34 16.94 12.21 10.24 |7.092
5.5 191 9.55 579 6.77 376.1 2374 |49.22 |44.58 |24.90 17.95 15.05 10.42
7.5 25.6 12.8 776 9.07 5044 |318.2 |6596 [59.76 |33.37 |24.06 |20.18 13.97
11 36.9 18.5 1121 131 728.7 |459.6 |95.29 [86.32 [48.20 |34.75 |29.15 |20.18
15 49.8 24.9 1509 17.6 980.9 |618.7 128.3 116.2 |64.89 |46.78 |39.24 |27.16
18.5 61.4 30.7 1860 21.8 1209 762.6 158.1 1432 |79.98 |57.66 |48.36 |33.48
22 73.1 36.6 2220 25.9 1443 910.2 188.7 1709 |95.46 |68.82 |57.72 |39.96
30 98.0 49.0 2970 34.7 1931 1218 2525 |228.7 1277 |92.07 |77.22 |53.46

B Determining if a countermeasure is required
A countermeasure for harmonics is required if the following condition is satisfied: outgoing harmonic current > maximum value
per 1 kW contract power x contract power.
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B Harmonic suppression techniques

No. Item Description
1 Reactor installation (FR- | Install an AC reactor (FR-HAL) on the AC side of the inverter or a DC reactor (FR-HEL) on its DC side,
HAL, FR-HEL) or install both to suppress outgoing harmonic currents.

Installation of power factor

When used with a reactor connected in series, the power factor improving correction capacitor can

2 improving capacitor absorb harmonic currents.
3 Transformer multi-phase | Use two transformers with a phase angle difference of 30° in combinations of A to A and A to A, to
operation provide an effect corresponding to 12 pulses, reducing low-degree harmonic currents.
4 Passive filter A capacitor and a reactor are used together to reduce impedances at specific frequencies. Harmonic
(AC filter) currents are expected to be absorbed greatly by using this technique.
This filter detects the current in a circuit generating a harmonic current and generates a harmonic current
5 Active filter equivalent to a difference between that current and a fundamental wave current to suppress the

harmonic current at the detection point. Harmonic currents are expected to be absorbed greatly by using
this technique.
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3.3 Installation of a reactor

When the inverter is connected near a large-capacity power transformer (500 kVA or more) or when a power factor correction
capacitor is to be switched over, an excessive peak current may flow in the power input circuit, damaging the converter circuit.
To prevent this, always install an AC reactor (FR-HAL), which is available as an option. Select a DC reactor according to the
applied motor capacity. When using a motor with capacity lower than 0.4 kW, select the reactor for a 0.4kW motor. For the
single-phase 200 V power input models, select the reactor whose capacity is one rank higher than the motor capacity.

* Three-phase power input

>
.‘é
s 1500
; Ran Ierequil;‘ing
MCCB e _ installation o
e< 10001 the reactor
H/:/_U : 2‘5
Power g 500
supply - g
—X o § >

0
Wiring length (m) 10

» Single-phase power input

AC reactor

MCCB . (E'R'_'HAI:_) Inverter
Power — X _— : R;mgx
supply __ /SENY\EY
T A Z
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3.4 Power shutdown and magnetic contactor (MC)

@ Inverter input side magnetic contactor (MC)
On the inverter input side, it is recommended to provide an MC for the following purposes. (Refer to page 22 for selection.)
» To disconnect the inverter from the power supply at activation of a protective function or at malfunctioning of the driving
system (emergency stop, etc.).
» To prevent any accident due to an automatic restart at power restoration after an inverter stop made by a power failure.
» To separate the inverter from the power supply to ensure safe maintenance and inspection work.
Use the inverter input current as a reference for selection of an MC to perform an emergency stop during operation, and
select the MC conforming to JEM 1038-AC-3 class rated operational current.

«*® NOTE

« Since repeated inrush currents at power ON will shorten the life of the converter circuit (switching life is about 1,000,000 times),
frequent starts and stops of the magnetic contactor must be avoided. Turn ON or OFF the start (STF/STR) signal for the
inverter start control to run or stop the inverter.

 Inverter start/stop circuit example
As shown in the following figure, always use the start signal (turn ON or OFF the STF/STR signal) to make a start or stop.
MCCB MC
X
Power : To the
supply — motor

Inverter
Operation preparation

OFF oN  MC

q H .
MC

Start/Stop
MC Start
Stop RA

*1 When the power supply is 400 V class, install a stepdown transformer.

4 Handling of the magnetic contactor on the inverter's output side

Switch the magnetic contactor between the inverter and motor only when both the inverter and motor are at a stop. When the
magnetic contactor is turned ON while the inverter is operating, overcurrent protection of the inverter and such will activate.

€ Handling of the manual contactor on the inverter's output side

A PM motor is a synchronous motor with high-performance magnets embedded inside. High-voltage is generated at the motor
terminals while the motor is running even after the inverter power is turned OFF. In an application where the PM motor is driven
by the load even after the inverter is powered OFF, a low-voltage manual contactor must be connected at the inverter's output

side.

«*® NOTE

« Before wiring or inspection for a PM motor, confirm that the PM motor is stopped. In an application, such as fan and blower,
where the motor is driven by the load, a low-voltage manual contactor must be connected at the inverter's output side, and
wiring and inspection must be performed while the contactor is open. Otherwise you may get an electric shock.

» Do not open or close the contactor while the inverter is running (outputting).
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3.5 Countermeasures against deterioration of the 400
V class motor insulation

In the PWM type inverter, a surge voltage attributable to wiring constants is generated at the motor terminals. Especially in a
400 V class motor, the surge voltage may deteriorate the insulation. When the 400 V class motor is driven by the inverter,
consider the following countermeasures:

€ Countermeasures
It is recommended to take one of the following countermeasures:

H Rectifying the motor insulation and limiting the PWM carrier frequency according to the wiring
length

For the 400 V class motor, use an insulation-enhanced motor.

Specifically,
* Order a "400 V class inverter-driven insulation-enhanced motor".
* For the dedicated motor such as the constant-torque motor and low-vibration motor, use an "inverter-driven dedicated
motor".
» Set Pr.72 PWM frequency selection as indicated below according to the wiring length.

Wiring length
Shorter than 50 m 50 to 100 m Longer than 100 m
Pr.72 PWM frequency selection 14.5 kHz or less 8 kHz or less 2 kHz or less

B Suppressing the surge voltage on the inverter side
» Connect the surge voltage suppression filter (FR-ASF-H/FR-BMF-H) to the output side of the inverter.

«"® NOTE

« For details on the surge voltage suppression filter (FR-ASF-H/FR-BMF-H), refer to the Instruction Manual of each option.
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3.6

The FR-E800 series inverter is a highly reliable product, but incorrect peripheral circuit making or operation/handling method

Checklist before starting operation

may shorten the product life or damage the product. Before starting operation, always recheck the following points.

Checkpoint Countermeasure AULIACH (21557
page user
Crimp terminals are insulated. Use crimp terminals with insulation sleeves to wire the power supply and the .
motor.
The wiring between the power
supply (terminals R/L1, S/L2, T/ | Application of power to the output terminals (U, V, W) of the inverter will damage 41
L3) and the motor (terminals U, V, | the inverter. Never perform such wiring.
W) is correct.
There is no offcuts such as burrs | Offcuts can cause a fault, failure, or malfunction.
of the knockout holes inside the | Take caution not to allow chips and other foreign matter to enter the wiring cover | 43
wiring cover. and inverter.
. Wire offcuts can cause a fault, failure, or malfunction. Always keep the inverter
No wire offcuts are left from the L ) . .
. L clean. When drilling mounting holes in an enclosure etc., take caution not to —
time of wiring. . . .
allow chips and other foreign matter to enter the inverter.
Use an appropriate cable gauge to suppress the voltage drop to 2% or less. If
The main circuit cable gauge is the wiring distance is long between the inverter and motor, a voltage drop in the 45
correctly selected. main circuit will cause the motor torque to decrease especially during the output
of a low frequency.
Keep the total wiring length within the specified length. In long distance wiring,
The total wiring length is within the | charging currents due to stray capacitance in the wiring may degrade the fast- 45
specified length. response current limit operation or cause the equipment on the inverter's output
side to malfunction. Pay attention to the total wiring length.
The input/output (main circuit) of the inverter includes high frequency
Countermeasures are taken components, which may interfere with the communication devices (such as AM 66
against EMI. radios) used near the inverter. Connect radio noise filters or EMC filters on the
input side of the inverter to minimize interference.
On the inverter's output side, there
is no power factor correction Doing so will shut off the inverter output or damage the capacitor or surge
capacitor, surge suppressor, or suppressor. If any of the above devices is connected, immediately remove it. -
radio noise filter installed.
When performing an inspection or | For a short time after the power-OFF, a high voltage remains in the smoothing
rewiring on the product that has | capacitor, and it is dangerous. Before performing an inspection or rewiring, wait
been energized, the operator has | 10 minutes or longer after the power supply turns OFF, then confirm that the —
waited long enough after shutting | voltage across the main circuit terminals P/+ and N/- of the inverter is low enough
off the power supply. using a digital multimeter, etc.
« A short circuit or ground fault on the inverter's output side may damage the
inverter module.
« Fully check the insulation resistance of the circuit prior to inverter operation
The inverter's output side has no since repeated short circuits caused by peripheral circuit inadequacy or an
short circuit or ground fault earth (ground) fault caused by wiring inadequacy or reduced motor insulation | —
occurring. resistance may damage the inverter module.
* Fully check the to-earth (ground) insulation and phase-to-phase insulation of
the inverter's output side before power-ON. Especially for an old motor or use
in hostile atmosphere, securely check the motor insulation resistance, etc.
The,CIrcu't ',S qot comflgured to u§e Since repeated inrush currents at power ON will shorten the life of the converter
the inverter's input-side magnetic | ~. " ) ;
contactor to start/stop the inverter circuit, frequent start_s and stops of the magnetlc_contactor must be avo_lded. 74
Turn ON or OFF the inverter's start (STF/STR) signal to run or stop the inverter.
frequently.
The \(oltagg appllgd to.th.e inverter Application of a voltage higher than the permissible voltage to the inverter I/O
I/0 signal circuits is within the . L . . . 50
o signal circuits or opposite polarity may damage the 1/O devices.
specifications.
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Checkpoint Countermeasure Refer to | Checkby
page user
When using a switching circuit as shown below, chattering due to misconfigured
sequence or arc generated at switching may allow undesirable current to flow in
and damage the inverter. Miswiring may also damage the inverter. (Note that a
PM motor cannot be driven by the commercial power supply.)
MCA1
When using the electronic bypass 7 Interlock
operation, electrical and Power RIL1T U % :@
mechanlcal interlocks are ' supply siLl2 Vv /MCZ i —
provided between the electronic w3 w R e
bypass contactors MC1 and MC2. Undesirable current
Inverter
If switching to the commercial power supply operation while a failure such as an
output short circuit has occurred between the magnetic contactor MC2 and the
motor, the damage may further spread. If a failure has occurred between the
MC2 and the motor, a protection circuit such as using the OH signal input must
be provided.
If the machine must not be restarted when power is restored after a power
A countermeasure is provided for | failure, provide an MC on the inverter's input side and also make up a sequence
power restoration after a power which will not switch ON the start signal. If the start signal (start switch) remains | —
failure. ON after a power failure, the inverter will automatically restart as soon as the
power is restored.
On the inverter's input side, connect an MC for the following purposes:
» To disconnect the inverter from the power supply at activation of a protective
function or at malfunctioning of the driving system (emergency stop, etc.).
A magnetic contactor (MC) is » To prevent any accident due to an automatic restart at power restoration after
installed on the inverter's input an inverter stop made by a power failure. 74
side. » To separate the inverter from the power supply to ensure safe maintenance
and inspection work.
To use an MC to perform an emergency stop during operation, select the MC
conforming to JEM 1038-AC-3 rated current for the inverter rated input current.
The malgnetlc con_tactpr on the Switch the magnetic contactor between the inverter and motor only when both
inverter's output side is properly . 74
the inverter and motor are at a stop.
handled.
A PM motor is a synchronous motor with high-performance magnets embedded
. inside. High-voltage is generated at the motor terminals while the motor is
When using a PM motor, a low- . h . S
. running even after the inverter power is turned OFF. In an application, such as
voltage manual contactor is S
. . ) fan and blower, where the motor is driven by the load, a low-voltage manual 74
installed on the inverter's output . \ . >
. contactor must be connected on the inverter's output side, and wiring and
side. ) ) . - .
inspection must be performed while the contactor is open. Otherwise you may
get an electric shock.
If electromagnetic noise generated from the inverter causes the frequency
setting signal to fluctuate and the motor rotation speed to be unstable when
changing the motor speed with analog signals, the following countermeasures
An EMI countermeasure is are effective:
rovided for the frequency setting | Do not run the signal cables and power cables (inverter I/O cables) in parallel 66
:i nals q y ¢ with each other and do not bundle them.
9 ’ * Run the signal cables as far away as possible from the power cables (inverter
1/O cables).
» Use shielded cables.
« Install a data line filter to signal cable (example: ZCAT3035-1330 by TDK).
When performing frequent starts/stops by the inverter, rise/fall in the
temperature of the transistor element of the inverter will repeat due to a repeated
flow of large current, shortening the life from thermal fatigue. Since thermal
. . fatigue is related to the amount of current, the life can be increased by reducing
A countermeasure is provided for i ) .
. current at locked condition, starting current, etc. Reducing current may extend |—
an overload operation. o . )
the service life but may also cause torque shortage, which leads to a start failure.
Adding a margin to the current can eliminate such a condition. For an induction
motor, use an inverter of a higher capacity (up to two ranks). For a PM motor,
use an inverter and PM motor of higher capacities.
The specifications and rating Make sure that the specifications and rating match the system requirements. 84
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Refer to
page

Checkpoint Countermeasure

Checkby
user

When a motor is driven by the inverter, axial voltage is generated on the motor
shaft, which may cause electrical corrosion of the bearing in rare cases
depending on the wiring, load, operating conditions of the motor or specific
inverter settings (high carrier frequency). Contact your sales representative to
take appropriate countermeasures for the motor. The following shows examples
of countermeasures for the inverter.

 Decrease the carrier frequency.

« Provide a common mode choke ! on the output side of the inverter.

Countermeasures are taken
against electrical corrosion on the
motor bearing.

*1 Recommended common mode choke: FT-3KM F series FINEMET® common mode choke cores manufactured by Hitachi Metals, Ltd.

FINEMET is a registered trademark of Hitachi Metals, Ltd.
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Failsafe system which uses the inverter

When a fault is detected by the protective function, the protective function activates and outputs the Fault signal. However, the
Fault signal may not be output at an inverter's fault occurrence when the detection circuit or output circuit fails, etc. Although
Mitsubishi assures the best quality products, provide an interlock which uses inverter status output signals to prevent accidents

such as damage to the machine when the inverter fails for some reason. Also at the same time consider the system
configuration where a failsafe from outside the inverter, without using the inverter, is enabled even if the inverter fails.

@ Interlock method which uses the inverter status output signals

By combining the inverter output signals to provide an interlock as shown below, an inverter failure can be detected. (For details
of each signal, refer to the FR-E800 Instruction Manual (Function).)

No. Interlock method Check method Used signals
a Invertef protective function Opergtlon check of an alarm cqntact. . Fault (ALM) signal
operation Circuit error detection by negative logic.
b Inverter operating status Operation ready signal check. Inverter operation ready (RY) signal
. . . . . Start (STF or STR) signal
c Inverter running status Logic check of the start signal and running signal. Inverter running (RUN) signal
) . . . Start (STF or STR) signal
1
d Inverter running status Logic check of the start signal and output current. Output current detection (Y12) signal

«*® NOTE

*1  This interlock method cannot be used when a PM motor is used.
* When using various signals, assign the functions to Pr.190 to Pr.196 (Output terminal function selection) referring to

the following table.

Output Pr.190 to Pr.196 settings
signal Positive logic | Negative logic
ALM 99 199
RY 11 111
RUN 0 100
Y12 12 112

» Changing the terminal assignment using Pr.190 to Pr.196 (Output terminal function selection) may affect the other
functions. Set parameters after confirming the function of each terminal.

B Checking by using the Fault signal output from the inverter... (a)
When the inverter's protective function is activated and the inverter output is stopped, the Fault (ALM) signal is output. (The
ALM signal is assigned to terminals A, B, and C in the initial setting). With this signal, check that the inverter operates properly.

In addition, negative logic can be set. (ON when the inverter is normal, OFF when the fault occurs.)

(trip)

.

Output frequency

Inverter fault occurrence

Time

ALM

(when output
at NC contact)

RES

ON

ON |OFF

Reset ON

OFF i
Reset processiing

(about 1 s)
——P

B Checking the inverter operating status by using the Inverter operation ready signal output

from the inverter ... (b)
The Inverter operation ready (RY) signal is output when the inverter power is ON and the inverter becomes operative. Check
if the RY signal is output after powering ON the inverter.
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B Checking the inverter operating status by using the start signal input to the inverter and the
Inverter running signal output from the inverter ... (c)

The Inverter running (RUN2) signal is output when the inverter is running. Check if the RUNZ2 signal is output while a start signal

(the STF/STR signal for forward/reverse rotation command) is input to the inverter. Even after the start signal is turned OFF,

the RUN2 signal is kept output until the inverter makes the motor to decelerate and to stop. For the logic check, configure a

sequence considering the inverter's deceleration time.

Power ON lﬂ:

supply |
STF | ON OFF |

: | oN : :
RH : : : :
- | 3 | |
& | | | 1
5 ! ! w DC injection brake
% : ! operation point
= ! ! 'DC injection
2 | ! 'brake operation
5 Pr. 13 Starting — |
o frequency I : >
| Reset | L Time
processing ! ! !
<+ 1 1 f
RY ON: ! OFF
RUN2 ON OFF

B Checking the motor operating status by using the start signal input to the inverter and the
Output current detection signal output from the inverter ... (d)

This interlock method cannot be used when a PM motor is used.

The Output current detection (Y12) signal is output when the inverter operates and currents flows into the motor.

Check if the Y12 signal is output while a start signal (the STF/STR signal for forward/reverse rotation command) is input to the

inverter. The Y12 signal is initially set to be output at 150% inverter rated current. Adjust the level to around 20% using no load

current of the motor as reference with Pr.150 Output current detection level.

Like the Inverter running (RUN) signal, even after the start signal is turned OFF, the Y12 signal is kept output until the inverter

stops the output to a decelerating motor. For the logic check, configure a sequence considering the inverter's deceleration time.

€ Backup method which does not use the inverter

Even if the interlock is provided by the inverter status signal, enough failsafe is not ensured depending on the failure status of
the inverter itself. For example, if an inverter CPU fails in a system interlocked with the inverter's Fault, start, and RUN signals,
no Fault signals will be output and the RUN signal will be kept ON because the inverter CPU is down.

Provide a speed detector to detect the motor speed and current detector to detect the motor current, and consider the backup
system such as performing a check as follows according to the level of importance of the system.

M Start signal and actual operation check

Check the motor running and motor current while the start signal is input to the inverter by comparing the start signal to the
inverter and detected speed of the speed detector or detected current of the current detector. Note that the current is flowing
through the motor while the motor coasts to stop, even after the inverter's start signal is turned OFF. For the logic check,
configure a sequence considering the inverter's deceleration time. In addition, it is recommended to check the three-phase
current when using the current detector.

B Command speed and actual operation check
Check for a gap between the actual speed and commanded speed by comparing the inverter's speed command and the speed
detected by the speed detector.
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3.8 Replacement of parts

The inverter consists of many electronic parts such as semiconductor devices.

The following parts may deteriorate with age because of their structures or physical characteristics, leading to reduced
performance or fault of the inverter. For preventive maintenance, the parts must be replaced periodically.

Use the life check function as a guidance of parts replacement.

Part name Estimated lifespan’' Description
Cooling fan 8 years 2 Replace (as required)
Main circuit smoothing capacitor 8 years*z Replace (as required)
On-board smoothing capacitor 8 years*z Replace the board (as required).
ABC relay contact — As required

*1  Estimated lifespan for when the yearly average surrounding air temperature is 40°C.
(Without corrosive gas, flammable gas, oil mist, dust and dirt etc.)
*2 10 years when the part is used 16 hours per day.

«*® NOTE

« For parts replacement, contact the nearest Mitsubishi Electric FA center.

@ Inverter parts life display

The inverter diagnoses the main circuit capacitor, control circuit capacitor, cooling fan, inrush current limit circuit, inverter
module, and relay contacts of terminals A, B, and C, and estimates their lives.

The self-diagnostic warning is output when the life span of each part is near its end. It gives an indication of replacement time.
Guideline for life judgment using the life warning output

Part name Judgment level
Main circuit capacitor 85% of the initial capacity
Control circuit capacitor Estimated remaining life 10%
Inrush current limit circuit Estimated remaining life 10% (Power ON: 100,000 times left)
Cooling fan Less than the specified speed
Inverter module Estimated remaining life 15%
ABC relay contact Estimated remaining life 10%

«*® NOTE

» Refer to the FR-E800 Instruction Manual (Function) to perform the life check of the inverter parts.
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4 Specifications

This chapter explains the specifications of this product.

Always read the instructions before use.

4.1

Inverter rating

@ Three-phase 200 V power supply

Model FR-E820-[]-HVC 0011 | 0017 | 0030 | 0051 | 0082 | 0102 | 0167 | 0255 | 0340 | 0476 | 0587 | 0748 | 0978
'(i‘\’,s;ﬁab'e motor capacity | i, 02 04 075 11 by ko s 5 11 15 85 P2 0
Rated capacity LD 04 07 12 20 s Ly 67 lo2 (35 |90 P34 Ros [39.0
(kVA)
*g Rated current (A)® LD 1.1 1.7 (3.0 |51 8.2 10.2 [16.7 [255 ([34.0 (476 |[58.7 (748 [97.8
g Overload current D 120% 60 s, 150% 3 s (inverse-time characteristics) at surrounding air temperature of
rating™ 50°C
Voltage™ Three-phase 200 to 240 V
Rated input AC (DC) voltage/frequency Three-phase 200 to 240 V, 50/60 Hz (283 to 339 VDC'8)
> Permissible AC (DC) voltage fluctuation 170 to 264 V, 50/60 Hz (240 to 373 VDC*S)
§ Permissible frequency fluctuation +5%
; Rated input current  |Without DC reactor LD 19 30 51 |82 [125 |161 [255 (371 [486 (743 [90.5 (1129 [139.5
2 (A)7 With DC reactor LD 1.3 20 35 1[6.0 [9.6 120 [20.0 [30.0 [40.0 ([56.0 [69.0 [88.0 [115.0
& Power supply capacity |Without DC reactor LD 0.7 (11 1.9 (3.1 4.8 6.2 9.7 15.0 [19.0 [29.0 ([35.0 [43.0 |[54.0
(kVA)® With DC reactor LD 0.5 (0.8 1.3 23 37 4.6 7.5 11.0 [15.0 [21.0 ([26.0 ([34.0 [44.0
Protective structure (UL 50) UL Type 1 (Enclosed Type™®)
Cooling system Natural Forced air
IApprox. mass (kg) 0.7 \0.7 |0.9 |1 K |1.9 \2.3 |4.2 |4.2 |6.6 |6.8 \12.3 |12.3
*1  The applicable motor capacity indicated is the maximum capacity applicable for use of the Mitsubishi Electric standard 4-pole motor.
To drive a Mitsubishi Electric high-performance energy-saving motor, use the 0.75K inverter for a 1.1 kW motor, or 2.2K inverter for a 3 kW motor.
*2  The rated output capacity is the value with respect to 230 V output voltage.
*3  The following table shows the current value initially set in Pr.9 Electronic thermal O/L relay, Pr.56 Current monitoring reference, and Pr.557
Current average value monitor signal output reference current. The value in the table is also used as the reference current value (100%
value) for Pr.22 Stall prevention operation level (Torque limit level), Pr.150 Output current detection level, Pr.165 Stall prevention
operation level for restart, and Pr.874 OLT level setting.
Model FR-E820-[]-HVC | 0011 | 0017 | 0030 | 0051 | 0082 | 0102 | 0167 | 0255 | 0340 | 0476 | 0587 | 0748 0978
Current value (A) 1.3 2.0 3.5 6.0 9.6 12.0 19.6 30.0 |40.0 |56.0 |69.0 88.0 115.0
*4  The percentage of the overload current rating is the ratio of the overload current to the inverter's rated output current. For repeated duty, allow
time for the inverter and motor to return to or below the temperatures under 100% load.
*5  The maximum output voltage does not exceed the power supply voltage. The maximum output voltage can be changed within the setting range.
The maximum point of the voltage waveform at the output side of the inverter is approximately the power supply voltage multiplied by «fZ
*6 The power supply capacity varies with the value of the input power impedance (including those of the input reactor and cables).
*7 The rated input current is the value at a rated output voltage. The input power impedances (including those of the input reactor and cables) affect
the value.
*8 - Connect the DC power supply to the inverter terminals P/+ and N/-. Connect the positive terminal of the power supply to terminal P/+ and the
negative terminal to terminal N/-.
- When the energy is regenerated from the motor, the voltage between terminals P/+ and N/- may temporarily rise to 415 V or more. Use a DC
power supply resistant to the regenerative voltage/energy. When a power supply that cannot resist the regenerative voltage/energy is used,
connect a reverse current prevention diode in series.
- Powering ON produces up to four times as large current as the inverter rated current. Prepare a DC power supply resistant to the inrush current
at power ON, although an inrush current limit circuit is provided in the FR-E800 series inverter.
- The power capacity depends on the output impedance of the power supply. Select a power capacity around the AC power supply capacity.
*9  The structure is suitable for installation in a compartment handling conditioned air (plenum).
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@ Three-phase 400 V power supply

Model FR-E840-[]-HVC 0018 | 0030 | 0047 | 0059 | 0094 | 0149 | 0196 | 0298 | 0349 | 0383 | 0510
'(i‘\’ls')'ﬁab'e motor capacity | r, 075 {15 P2 |30 55 75 |11 15 185 22 [30
Rated capacity
o LD 1.4 2.3 3.6 4.5 7.2 11.4 14.9 22.7 26.6 26.6 38.9
(kVA)
'g Rated current (A)® LD 1.8 3.0 4.7 5.9 9.4 14.9 19.6 29.8 34.9 34.9 51.0
3 [Overload t
9 ra\‘:iirg?f curren LD 120% 60 s, 150% 3 s (inverse-time characteristics) at surrounding air temperature of 50°C
Voltage*5 Three-phase 380 to 480 V
Rated input AC (DC) voltage/frequency Three-phase 380 to 480 V, 50/60 Hz (537 to 679 VDC'8)
> |Permissible AC (DC) voltage fluctuation 323 to 528 V, 50/60 Hz (457 to 740 VDC'®)
Q.
S |Permissible frequency fluctuation +5%
g Rated input current  [Without DC reactor LD 3.3 6.0 8.9 10.7 16.2 24.9 32.4 46.7 54.2 59.1 75.5
g (A)7 'With DC reactor LD 2.1 3.5 5.5 6.9 11.0 18.0 23.0 35.0 41.0 45.0 60.0
2 lPower supply capacity |Without DC reactor LD 2.5 4.5 6.8 8.2 12.0 19.0 25.0 36.0 42.0 45.0 58.0
(kVA)'® With DC reactor LD 1.6 2.7 4.2 5.3 8.5 13.0 18.0 27.0 31.0 34.0 46.0
Protective structure (UL 50) UL Type 1 (Enclosed Type*g)
Cooling system Natural Forced air
/Approx. mass (kg) 1.6 [1.6 1.8 [2.4 [2.4 [3.2 [3.2 /6.0 6.1 [123 [123

*1  The applicable motor capacity indicated is the maximum capacity applicable for use of the Mitsubishi Electric standard 4-pole motor.
To drive a Mitsubishi Electric high-performance energy-saving motor, use the 2.2K inverter for a 3 kW motor.

*2  The rated output capacity is the value with respect to 440 V output voltage.

*3  The following table shows the current value initially set in Pr.9 Electronic thermal O/L relay, Pr.56 Current monitoring reference, and Pr.557
Current average value monitor signal output reference current. The value in the table is also used as the reference current value (100%
value) for Pr.22 Stall prevention operation level (Torque limit level), Pr.150 Output current detection level, Pr.165 Stall prevention
operation level for restart, and Pr.874 OLT level setting.

Model FR-E840-[]-HVC 0018 | 0030 | 0047 | 0059 | 0094 | 0149 | 0196 | 0298 | 0349 | 0383 | 0510
Current value (A) 2.1 3.5 55 6.9 1.1 17.5 23.0 35.0 41.0 45.0 60.0

*4  The percentage of the overload current rating is the ratio of the overload current to the inverter's rated output current. For repeated duty, allow
time for the inverter and motor to return to or below the temperatures under 100% load.
*5  The maximum output voltage does not exceed the power supply voltage. The maximum output voltage can be changed within the setting range.

The maximum point of the voltage waveform at the output side of the inverter is approximately the power supply voltage multiplied by x/i

*6  The power supply capacity varies with the value of the input power impedance (including those of the input reactor and cables).

*7  The rated input current is the value at a rated output voltage. The input power impedances (including those of the input reactor and cables) affect
the value.

*8 - Connect the DC power supply to the inverter terminals P/+ and N/-. Connect the positive terminal of the power supply to terminal P/+ and the
negative terminal to terminal N/-.
- When the energy is regenerated from the motor, the voltage between terminals P/+ and N/- may temporarily rise to 830 V or more. Use a DC
power supply resistant to the regenerative voltage/energy. When a power supply that cannot resist the regenerative voltage/energy is used,
connect a reverse current prevention diode in series.
- Powering ON produces up to four times as large current as the inverter rated current. Prepare a DC power supply resistant to the inrush current
at power ON, although an inrush current limit circuit is provided in the FR-E800 series inverter.
- The power capacity depends on the output impedance of the power supply. Select a power capacity around the AC power supply capacity.

*9  The structure is suitable for Installation in a Compartment Handling Conditioned Air (Plenum).
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€ Single-phase 200 V power supply

Model FR-E820S-[]-HVC 0011 0017 | 0030 | 0051 0082
'(i‘\’,sl)'ﬁab'e motor capacity |, i, 02 |04 75 1 |2
(F::/t:‘;*zcapac'ty LD o4 07 |12 o 3
+ [Rated current (A)’t3 LD 1.1 1.7 3.0 5.1 8.2
§ Overload current 120% 60 S, _1 50% 3's (inve(se-time
L xg LD characteristics) at surrounding air
rating temperature of 50°C
Voltage™ Three-phase 200 to 240 V
Rated input AC (DC) voltage/frequency Single-phase 200 to 240 V, 50/60 Hz
> |Permissible AC (DC) voltage fluctuation 170 to 264 V, 50/60 Hz
§ Permissible frequency fluctuation +5%
? |Rated input current  [Without DC reactor LD 3 4.5 6.7 11.4 18.6
% (A)7 With DC reactor LD 1.8 2.8 5.0 9.1 14.7
0 |Power supply capacity Without DC reactor LD 0.9 1.7 2.5 3.9 5.5
(KVA)© With DC reactor LD 0.6 1.1 1.9 3.0 4.2
Protective structure (UL 50) UL Type 1 (Enclosed Type*g)
Cooling system Natural Forced air
/Approx. mass (kg) 0.8 [1.1 [1.9 2.0 2.3
*1  The applicable motor capacity indicated is the maximum capacity applicable for use of the Mitsubishi Electric standard 4-pole motor.
*2  The rated output capacity is the value with respect to 230 V output voltage.
*3  The following table shows the current value initially set in Pr.9 Electronic thermal O/L relay, Pr.56 Current monitoring reference, and Pr.557
Current average value monitor signal output reference current. The value in the table is also used as the reference current value (100%
value) for Pr.22 Stall prevention operation level (Torque limit level), Pr.150 Output current detection level, Pr.165 Stall prevention
operation level for restart, and Pr.874 OLT level setting.
Model FR-E820S-[]-HVC | 0011 0017 | 0030 | 0051 0082
Current value (A) 1.3 2.0 35 6.0 9.6
*4  The percentage of the overload current rating is the ratio of the overload current to the inverter's rated output current. For repeated duty, allow
time for the inverter and motor to return to or below the temperatures under 100% load. For single-phase power input model, the bus voltage
decreases to power failure detection level and the load of 100% or higher may not be available if the automatic restart after instantaneous power
failure function (Pr.57) or the power failure stop function (Pr.261) is set and power supply voltage is low while the load increases.
*5  The maximum output voltage does not exceed the power supply voltage. The maximum output voltage can be changed within the setting range.
The maximum point of the voltage waveform at the output side of the inverter is approximately the power supply voltage multiplied by «/5
*6  The power supply capacity varies with the value of the input power impedance (including those of the input reactor and cables).
*7 The rated input current is the value at a rated output voltage. The input power impedances (including those of the input reactor and cables) affect
the value.
*8 The structure is suitable for Installation in a Compartment Handling Conditioned Air (Plenum).
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4.2 Motor rating

421 PM motor EM-A

€ Motor specifications
EM-AMF 99 E 1. |5kW 3000r /min 20|OV

D E

» A: Electromagnetic brake

Symbol | Electromagnetic
brake
None Without
B With
» B: Shaft end
Symbol Shaft end
None Standard
K Key shaft

« C: Protective structure

Symbol Protective
structure
None 1P44
w IP65

* D: Output power

Symbol Description

0.75kW to 7.5kW | Rated capacity (kW)

» E:Voltage class

Symbol Description
200V 200 V class
400V 400 V class
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# Specifications of the dedicated PM motor (EM-A motor) (200 V class)

B Motor specifications (standard)

Motor model: EM-AMF[] 0.75kW 1.5kW 2.2kW 3.7kW 5.5kW 7.5kW
Applicable inverter model:

7 0051 0082 0102 0167 0255 0340
FR-E820-[]-HVC
Rated speed (r/min) 3000
Maximum speed (r/min) 4000
Number of poles 4 6
Rated current (A) 3.3 6.1 9.3 16.5 22 31
Rated torque (N-m) '8 2.39 4.78 7.00 11.78 17.50 23.88
Maximum torque (%) 200%
Insulation class 130(B) 155(F)
Recommended load inertia moment .

. 10 times max.

ratio
Structure Totally enclosed self-cooling
Protective structure IP4472, 1P65™2"3

Surrounding air

. | temperature and 0°C to +40°C (non-freezing), 90% RH or less (non-condensing)

Environment | humidity
> Altitude Maximum 1000 m

Vibration™ 4.9 m/s? or less (momentarily tolerable up to 9.8 m/s?)
Permissible |L (mm) 22 30 415
load onthe | Radial (N) 490 686 1470
shaft Thrust (N) 294 490 980

Without brake 6.4 9.5 1.7 22 28 34
Mass (kg) .

With brake 8.2 12.2 14.4 28 34 40

*1  The above characteristics apply when the rated AC voltage is input from the inverter (refer to page 87). The rated output power or speed is not
guaranteed at low supply voltages.

*2  Except for the shaft hole.

|IKShaft hole

*3  Applicable for EM-AMF[][]W motors.

*4  For the vibration direction, X indicates the direction of the motor output axis and Y indicates the direction perpendicular to the motor output axis.
The numbers are values at points where the maximum values are indicated (normally the bracket at the non-load side). Bearings are subjected
to fretting while the motor is stopped. Suppress the vibration to about the half of the permissible value.

x Motor
[

*5  The standard motor may not be used under the condition where it is constantly exposed to oil mist, oil, or water. For details, contact your sales
representative.

*6  For the permissible load on the shaft, refer to the following figure. On the shaft, do not apply a load exceeding the value in the table.

Each value in the table shows the permissible value for the single load application.
L
* 4 Radial load
i L: Distance from the flange
T11 > mounting surface to the
L Thrust load center of the load

*7 To use a motor with one rank lower capacity, set Pr.80 Motor capacity before performing PM parameter initialization. (Refer to the FR-E800
Instruction Manual (Function).)

*8 To drive a machine that produces unbalanced torque, such as a lift axis, the unbalanced torque is recommended to be equal to or less than the

90% of the rated torque.
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@ Specifications of the dedicated PM motor (EM-A motor) (400 V class)

B Motor specifications (standard)

Motor model: EM-AMF[] 3.7kW 5.5kW
Applicable inverter model: FR-

E840-[-HVC”7 0094 0149
Rated speed (r/min) 3000
Maximum speed (r/min) 4000

Number of poles 6

Rated current (A) 8.3 11
Rated torque (N-m) 1’8 11.78 17.50
Maximum torque (%) 200%
Insulation class 155(F)

Recommended load inertia

moment ratio 10 times max.

Structure Totally enclosed self-cooling
Protective structure |P44*2, IP652"3
Surrounding 0°C to +40°C (non-freezing),
air temperature 90% RH or less (non-
and humidity condensing)
Environment ™ | Attitude Maximum 1000 m
Ly 4.9 m/s? or less (momentarily
Vibration 2
tolerable up to 9.8 m/s®)
Permissible L (mm) 41.5
load on the Radial (N) 1470
6
it Thrust (N) 980
Without brake 22 28
Mass (kg)
With brake 28 34

*1  The above characteristics apply when the rated AC voltage is input from the inverter (refer to page 87). The rated output power or speed is not
guaranteed at low supply voltages.
*2  Except for the shaft hole.

']K Shaft hole
Il

*3  Applicable for EM-AMF[][]W motors.

*4  For the vibration direction, X indicates the direction of the motor output axis and Y indicates the direction perpendicular to the motor output axis.
The numbers are values at points where the maximum values are indicated (normally the bracket at the non-load side). Bearings are subjected
to fretting while the motor is stopped. Suppress the vibration to about the half of the permissible value.

x Motor

yig

*5  The standard motor may not be used under the condition where it is constantly exposed to oil mist, oil, or water. For details, contact your sales
representative.

*6  For the permissible load on the shaft, refer to the following figure. On the shaft, do not apply a load exceeding the value in the table.
Each value in the table shows the permissible value for the single load application.

L
> 4 Radial load
']‘__I'!l L: Distance from the flange

l‘;__rTEh » ld mounting surface to the
rust loa center of the load

*7 To use a motor with one rank lower capacity, set Pr.80 Motor capacity before performing PM parameter initialization. (Refer to the FR-E800
Instruction Manual (Function).)

*8 To drive a machine that produces unbalanced torque, such as a lift axis, the unbalanced torque is recommended to be equal to or less than the
90% of the rated torque.
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€ Motor torque

Torque

200% Short time operation range(3s)

150% | oo dh

! |

|
100% w |
75% lm e oo _}M

|

0 3000 4000
Motor rotation speed(r/min)

* When the input voltage is low, the torque may be reduced.

» The continuous operation torque is 90% at 10 r/min or less (for 1.5 kW or higher EM-A motor).

* When driving the EM-A motor under high load in the low-speed range (especially at 15 r/min or lower for 0.75 kW or lower,
or at 10 r/min or lower for 1.5 kW or higher), the protective function of the electronic thermal O/L relay (E.THT or E.THM)
may be activated and short time operation range torque may not be generated.
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4.3

Common specifications

Control method

Soft-PWM control / High carrier frequency PWM control

Induction Selectable among V/F control, Advanced magnetic flux vector control, and Real sensorless vector
motor control
PM motor PM sensorless vector control
Output Induction 0.2 to 590 Hz (The upper-limit frequency is 400 Hz under Advanced magnetic flux vector control and
frequency | motor Real sensorless vector control.)
range PM motor 0.2 to 400 Hz (not operable at a frequency higher than the maximum motor frequency)
Frequency Analog input 0.015Hz /60 Hzat0to 10 V / 12. bits (terminal 2) . .
setting and 0.03 Hz /60 Hz at 0 to 5 V / 11 bits or 0 to 20 mA / 11 bits (terminal 2)
resolution Digital input 0.01 Hz
Frequency |Analog input | Within £0.2% of the maximum output frequency (25°C £10°C)
accuracy Digital input 0.01% or less of the set output frequency
‘0 |Voltagelfrequency Base frequency can be set from 0 to 590 Hz. Constant-torque/variable-torque pattern can be selected
'g' characteristics (with induction motor only).
o Starting Induction Advanced magnetic flux vector control: 150% at 0.5 Hz, Real sensorless vector control: 200% at 0.3
S motor Hz (0.1K to 3.7K), 150% at 0.3 Hz (5.5K or higher)
PM motor 50%
Torque boost Manual torque boost (induction motor only)
Acceleration/deceleration 0 to 3600 s (acceleration and deceleration can be set individually), linear or S-pattern acceleration/
time setting deceleration modes are available.
DC injection ::g::frt'on Operation frequency (0 to 120 Hz), operation time (0 to 10 s), operation voltage (0% to 30%) variable
brake PM motor Operation time (0 to 10 s) variable. Operating voltage (operating current) fixed.
Is;‘?;" prevention operation Operation current: 0% to 150% variable, with selectable availability of the function
. Torque limit value can be set (0 to 400% variable). (Real sensorless vector control, PM sensorless
Torque limit level
vector control)
Frequency |Analoginput |Terminal2:0to10V/0to5V /4 to20 mA (0to 20 mA)
setting L . .
signal Digital input Input using the operation panel.
Start signal Forward and reverse rotation or start signal automatic self-holding input (3-wire input) can be
selected.
Low-speed operation command, Middle-speed operation command, High-speed operation command,
Input signal (5) Forward rotation command, Reverse rotation command
The signal to be input can be changed using Pr.178 to Pr.182 (Input terminal function selection).
Maximum and minimum frequency settings, multi-speed operation, acceleration/deceleration pattern,
thermal protection, DC injection brake, starting frequency, JOG operation, output stop (MRS), stall
s prevention, regeneration avoidance, increased magnetic excitation deceleration, frequency jump,
= rotation display, automatic restart after instantaneous power failure, remote setting, automatic
] acceleration/deceleration, retry function, carrier frequency selection, fast-response current limit,
8‘ Operational function forward/reverse rotation prevention, operation mode selection, slip compensation, droop control,

speed smoothing control, traverse, auto tuning, applied motor selection, RS-485 communication, PID
control, easy dancer control, cooling fan operation selection, stop selection (deceleration stop/
coasting), power failure time deceleration-to-stop function, stop-on-contact control, PLC function, life
diagnosis, maintenance timer, current average monitor, speed control, torque control, pre-excitation,
torque limit, position control, test operation, emergency drive

Open collector output (1)
Relay output (1)

Inverter running, Fault
The signal to be output can be changed using Pr.190 and Pr.192 (Output terminal function
selection).

Analog output

Output signal

-10to +10 V / 12 bits
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Overcurrent trip during acceleration, Overcurrent trip during constant speed, Overcurrent trip during
deceleration or stop, Regenerative overvoltage trip during acceleration, Regenerative overvoltage trip
during constant speed, Regenerative overvoltage trip during deceleration or stop, Inverter overload

trip (electronic thermal relay function), Motor overload trip (electronic thermal relay function), Heat

sink overheat, Undervoltage, Input phase loss, Stall prevention stop, Loss of synchronism detection",
Upper limit fault detection, Lower limit fault detection, Output side earth (ground) fault overcurrent,
Output short circuit, Output phase loss, External thermal relay operation, PTC thermistor operation“,
Parameter storage device fault, Retry count excess, CPU fault, Abnormal output current detection,
Inrush current limit circuit fault, USB communication fault, Analog input fault, Overspeed
occurrence’”, Speed deviation excess detection’!, Excessive position fault’™?, Brake sequence fault™”,
Acceleration error !, PID signal fault, Opposite rotation deceleration fault'!, Internal circuit fault, User
definition error by the PLC function, Board combination fault

Fault
Protective
function
Alarm,
Warning, Error
message

Fan alarm, stall prevention (overcurrent), stall prevention (overvoltage), regenerative brake pre-
alarm™, electronic thermal relay function pre-alarm, PU stop, maintenance timer alarm, parameter
write error, operation panel lock™!, Password locked, speed limit indication”", stroke limit warning*1,

home position return setting error’ ', home position return uncompleted”, load fault warning,
emergency drive in operation, incorrect parameter setting

Surrounding air temperature | -20°C to +50°C
Surrounding air humidity 95% RH or less (non-condensing)
Storage temperature 2 -40°C to +70°C

Ambience

Indoors (free from corrosive gas, flammable gas, oil mist, dust and dirt)

Environment

Altitude/vibration

Maximum 3000 m*3, 5.9 m/sZ or less at 10 to 55 Hz in X, Y, and Z directions

*1  Not activated in the inverter in the initial state.
*2  Applicable to conditions for a short time, for example, in transit.
*3  For the installation at an altitude above 1000 m, consider a 3% reduction in the rated current per 500 m increase in altitude.
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4.4 Outline dimension drawings

4.41 Inverter outline dimension drawings

FR-E820-0011(0.2K), FR-E820-0017(0.4K), FR-E820-0030(0.75K)
FR-E820S-0011(0.2K)
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Inverter model w W1 H H1 H2 D D1 D2 C
FR-E820-0011(0.2K)
FRE820-0017(0.4K) 70 56 174.9 118 51.3 i b 45 5
FR-E820-0030(0.75K) : : 113.3 42
FR-E820S-0011(0.2K) 81.3 10

(Unit: mm)
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FR-E820-0051(1.1K)
FR-E820S-0017(0.4K)
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Inverter model w w1 H H1 H2 D D1 D2
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70 56 174.9 118 51.3 42
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(Unit: mm)
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FR-E820-0082(2.2K), FR-E820-0102(3.0K)
FR-E840-0018(0.75K), FR-E840-0030(1.5K), FR-E840-0047(2.2K)
FR-E820S-0030(0.75K)
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FR-E840-0047(2.2K) 135.8 |46 64 76.5
FR-E820S-0030(0.75K) 135.8 |[45.3 45 63 75.8

(Unit: mm)
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FR-E820S-0051(1.1K)
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FR-E820-0167(5.5K)
FR-E820S-0082(2.2K)
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FR-E840-0059(3.0K), FR-E840-0094(5.5K)
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(Unit: mm)
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FR-E820-0255(7.5K), FR-E820-0340(11K)
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FR-E840-0149(7.5K), FR-E840-0196(11K)
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FR-E820-0476(15K), FR-E820-0587(18.5K)
FR-E840-0298(15K), FR-E840-0349(18.5K)
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FR-E820-0748(22K), FR-E820-0978(30K)
FR-E840-0383(22K), FR-E840-0510(30K)
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4.4.2

€ Dedicated PM motor (EM-A) outline dimension drawings
B EM-AMF
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HEM-AMFB
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5 Appendix

51 Differences from the standard inverter

The following functions/specifications of the FR-E800 standard model are changed in the FR-E800-HVC inverters.

Item Description

PU/EXT key on the operation panel Changed to the HAND/AUTO key.

Plug-in option Cannot be used.

Optional operation panel Cannot be used.
Not provided.

Terminal PR Brake resistors, high-duty brake resistors, brake units, resistor units, discharging resistors,
multifunction regeneration converters, and high-duty brake resistors cannot be used.

Terminals MRS and FU Not provided.
Not provided.

Terminal RES The initial value of Pr.184 is changed to "9999".

Refer to the FR-E800 Instruction Manual (Function).

Not provided.
Terminals S1, S2, SO, and SOC "80, 81, 180, and 181" cannot be set in Pr.190 to Pr.192.
Refer to the FR-E800 Instruction Manual (Function).

Not provided.

Pr.126 cannot be set.

"20 and 21" cannot be set in Pr.128.

"4" cannot be set in Pr.178 to Pr.182, and Pr.185 to Pr.189.
"4,5,7,10, 12, 16, 25, 62, 65 to 67" cannot be set in Pr.183 and Pr.184.
Pr.267 cannot be set.

"3" cannot be set in Pr.609.

"3" cannot be set in Pr.610, and the initial value is changed to "4".
The initial value and the setting range of Pr.804 are changed to "1".
"1" cannot be set in Pr.810.

"1 to 3" cannot be set in Pr.840.

Pr.846 to Pr.848, and Pr.858 cannot be set.

Pr.904, Pr.905, Pr.932, and Pr.933 cannot be set.

Refer to the FR-E800 Instruction Manual (Function).

Terminal 4

Not provided.
Terminal FM Pr.54 and Pr.900 cannot be set.
Refer to the FR-E800 Instruction Manual (Function).

Not provided. (The RS-485 terminals (connector) are added.)
PU connector The setting range of Pr.550 is changed to "2 and 9999".
Refer to the FR-E800 Instruction Manual (Communication).

LD rating only.
Multiple rating Pr.570 cannot be set.
Refer to the FR-E800 Instruction Manual (Function).

The initial value of Pr.14 is changed to "1".

Load pattern selection Refer to the FR-E800 Instruction Manual (Function).

Estimated lifespan of parts 8 years for cooling fan, main circuit smoothing capacitor, and on-board smoothing capacitor
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5.2

Supported options

Describes the options available in the FR-E800-HVC inverters.

Name Type Remarks
MR-J3USBCBL3M
USB cable Cable length: 3 m B
AC reactor FR-HAL . ) ) ) ,
DC reactor FR-HEL ;rl)edglptlon s model varies with the inverter's
EMC Directive compliant noise filter SF, FR-E5NF, FR-S5NFSA '
FR-A5AT03 . . .
EMC filter installation attachment FR-AATO02 ;’:{jﬁ!gfg’” tothe rear panel of the inverter is not
Stand- FR-E5T(-02) :
alonetype Radio noise filter FR-BIF(H)
Line noise filter FR-BSFO01, FR-BLF -
Filterpack FR-BEP2 The option's model varies with the inverter's
model.
FR-ASF .400 \% o'nly. The option's model varies with the
L inverter's model.
Surge voltage suppression filter -
FR-E840-0149 to 0349 only. The option's model
FR-BMF ) . . \
varies with the inverter's model.
Pilot generator QVAH-10 -
Others Multiple rating YVGC-500WNS -

FR Configurator2 (Inverter setup software)

SW1DND-FRC2

Supported by Ver.1.30G or later.
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5.3 Restricted Use of Hazardous Substances in
Electronic and Electrical Products

The mark of restricted use of hazardous substances in electronic and electrical products is described as follows based on the
"Management Methods for the Restriction of the Use of Hazardous Substances in Electrical and Electronic Products” of the
People's Republic of China.

FELER LT A T R A AR R R
R RIPE R HARRATIR

AP TS A A ERR AR, S8 AN RN,
P TS A E YR A PR

BEYR™
BRI A & il AN ZIRBE | ZR-AE
(Pb) (He) (cd) (cr (v1)) (PBB) (PBDE)

FEARALAE (R ENR) L R B HB A

TR N L A LI
SmFEE. Sm X o o o o o
MlETerR . MR 0 ) ©) ©) O O
igRer . WLk o e o o o O

ARG ST/T11364 RN E S .

O: oMz FEYRAEAZIA: BT Y TR P (9 & I TE GB/T26572 HLE IR SR LN .

X FoREGA BYRAZAE Z A — RS B R 05 B GB/T26572 e (R B 2K,
sl WUEFR GG X, BRSO RESE A H YR & g B 8 DL R 5 e
*2 MRS RIS, B BT B RS A
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Warranty

When using this product, make sure to understand the warranty described below.

1.  Warranty period and coverage

We will repair any failure or defect (hereinafter referred to as "failure") in our FA equipment (hereinafter referred to as the "Product")

arisen during warranty period at no charge due to causes for which we are responsible through the distributor from which you

purchased the Product or our service provider. However, we will charge the actual cost of dispatching our engineer for an on-site repair
work on request by customer in Japan or overseas countries. We are not responsible for any on-site readjustment and/or trial run that
may be required after a defective unit are repaired or replaced.

[Term]

The term of warranty for Product is twelve months after your purchase or delivery of the Product to a place designated by you or

eighteen months from the date of manufacture whichever comes first ("Warranty Period"). Warranty period for repaired Product cannot

exceed beyond the original warranty period before any repair work.

[Limitations]

(1) You are requested to conduct an initial failure diagnosis by yourself, as a general rule. It can also be carried out by us or our
service company upon your request and the actual cost will be charged.

However, it will not be charged if we are responsible for the cause of the failure.

(2) This limited warranty applies only when the condition, method, environment, etc. of use are in compliance with the terms and
conditions and instructions that are set forth in the instruction manual and user manual for the Product and the caution label affixed
to the Product.

(3) Even during the term of warranty, the repair cost will be charged on you in the following cases;

+ a failure caused by your improper storing or handling, carelessness or negligence, etc., and a failure caused by your hardware or
software problem

« a failure caused by any alteration, etc. to the Product made on your side without our approval

« a failure which may be regarded as avoidable, if your equipment in which the Product is incorporated is equipped with a safety
device required by applicable laws and has any function or structure considered to be indispensable according to a common
sense in the industry

« a failure which may be regarded as avoidable if consumable parts designated in the instruction manual, etc. are duly maintained
and replaced

+ any replacement of consumable parts (condenser, cooling fan, etc.)

« a failure caused by external factors such as inevitable accidents, including without limitation fire and abnormal fluctuation of
voltage, and acts of God, including without limitation earthquake, lightning and natural disasters

« a failure caused by using the emergency drive function

« a failure generated by an unforeseeable cause with a scientific technology that was not available at the time of the shipment of
the Product from our company

 any other failures which we are not responsible for or which you acknowledge we are not responsible for

2. Term of warranty after the stop of production
(1) We may accept the repair at charge for another seven (7) years after the production of the product is discontinued. The
announcement of the stop of production for each model can be seen in our Sales and Service, etc.
(2) Please note that the Product (including its spare parts) cannot be ordered after its stop of production.

3. Service in overseas

Our regional FA Center in overseas countries will accept the repair work of the Product; however, the terms and conditions of the
repair work may differ depending on each FA Center. Please ask your local FA center for details.

4. Exclusion of loss in opportunity and secondary loss from warranty liability
Regardless of the gratis warranty term, Mitsubishi Electric shall not be liable for compensation to:
(1) Damages caused by any cause found not to be the responsibility of Mitsubishi Electric.
(2) Loss in opportunity, lost profits incurred to the user by Failures of Mitsubishi Electric products.
(3) Special damages and secondary damages whether foreseeable or not, compensation for accidents, and compensation for
damages to products other than Mitsubishi Electric products.
(4) Replacement by the user, maintenance of on-site equipment, start-up test run and other tasks.

5. Change of Product specifications
Specifications listed in our catalogs, manuals or technical documents may be changed without notice.

6. Application and use of the Product

(1) For the use of our product, its applications should be those that may not result in a serious damage even if any failure or
malfunction occurs in product, and a backup or fail-safe function should operate on an external system to product when any failure
or malfunction occurs.

(2) Our product is designed and manufactured as a general purpose product for use at general industries.
Therefore, applications substantially influential on the public interest for such as atomic power plants and other power plants of
electric power companies, and also which require a special quality assurance system, including applications for railway companies
and government or public offices are not recommended, and we assume no responsibility for any failure caused by these
applications when used.
In addition, applications which may be substantially influential to human lives or properties for such as airlines, medical treatments,
railway service, incineration and fuel systems, man-operated material handling equipment, entertainment machines, safety
machines, etc. are not recommended, and we assume no responsibility for any failure caused by these applications when used.
We will review the acceptability of the abovementioned applications, if you agree not to require a specific quality for a specific
application. Please contact us for consultation.
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Revisions

*The manual number is given on the bottom left of the back cover.

Revision date *Manual number Revision
Jul. 2021 IB(NA)-0600950ENG-A First edition
Jun. 2022 IB(NA)-0600950ENG-B Edited

* Wiring cover shape
* EM-A motors (200 V class 1.5 kW to 3.7 kW, and 400 V class 3.7 kW and 5.5 kW)

Jul. 2023 IB(NA)-0600950ENG-C | Added
* FR-E820-0011(0.2K)-HVC to FR-E820-0051(1.1K)-HVC, FR-E820-0748(22K)-HVC,

FR-E820-0978(30K)-HVC, FR-E840-0383(22K)-HVC, FR-E840-0510(30K)-HVC,
FR-E820S-0011(0.2K)-HVC to FR-E820S-0082(2.2K)-HVC

IB-0600950ENG-C
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IB(NA)-0600950ENG-C(2307)MEE Printed in Japan Specifications subject to change without notice.
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