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INSTRUCTION MANUAL (STARTUP) (ENGLISH)

Thank you for choosing this Mitsubishi Electric Inverter.

This Instruction Manual (Startup) and the enclosed CD-ROM give handling information and precautions for use of
this product.

Do not use this product until you have a full knowledge of the equipment, safety information and instructions.
Please forward this Instruction Manual (Startup) and the enclosed CD-ROM to the end user.
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FR-A840M-03630 (160K) |UL recognized semi-conductor fuse |170M6112 Bussmann 700V, 800A
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INSTRUCTION MANUAL (STARTUP) (ENGLISH)

—CONTENTS—

N OO gkl WODN -

This Instruction Manual provides handling information and
precautions for use of this product.
Please forward this Instruction Manual to the end user.

Safety instructions

Do not attempt to install, operate, maintain or inspect this product
until you have read through this Instruction Manual and
supplementary documents carefully and can 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 personnel who meets all the following conditions.
* A person who took a proper engineering training.

Such training may be available at your local Mitsubishi Electric

* A person who can access operating manuals for the
protective devices (e.g. light curtain) connected to the safety
control system. A person who has read and familiarized
themselves with the manuals.

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

Incorrect handling may cause hazardous
/NG EH  conditions, resulting in death or severe
injury.
Incorrect handling may cause hazardous
/\CAUTION conditions, resulting in medium or slight
injury, or may cause only material
damage.

Note that even the ACAUHON level 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.

INVERTER INSTALLATION AND PRECAUTIONS ........ccooomierrrisrernsee s snanees 3
FAILSAFE SYSTEM WHICH USES THE INVERTER ........ceoirriinnterrneeenseennnns 28
PRECAUTIONS FOR USE OF THE INVERTER .......ceiiiiirinerenneeesnre e nnnns 28
REPLACEMENT OF PARTS ..ot s ssss s ssss s s sssss s ssssnns. 99

A WARNING

® 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 this
product output side and keep it open during wiring and inspection of this
product. Otherwise you may get an electric shock.

@ Fire prevention

office. Contact your local sales office for schedules and locations.

/\ 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.

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

® When using a brake resistor, a sequence that will turn OFF power when a
fault signal is output must be configured. Otherwise the brake resistor
may overheat due to damage of the brake transistor and such, and
possibly cause a fire.

® Do not connect a resistor directly to the DC terminals P/+ and N/-. Doing
so could cause a fire.

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

@ Injury prevention

/\ CAUTION

@ Electric shock prevention

® Do not remove the front cover or the wiring cover while the power of this
product is ON. Do not operate this product with any cover or wiring cover
removed, as accidental contact with exposed high-voltage terminals and
internal components may occur, resulting in an electrical shock.

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

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

® This inverter must be earthed (grounded). Earthing (grounding) must conform to
the requirements of national and local safety regulations and electrical code (NEC
section 250, IEC 536 class 1 and other applicable standards). A neutral-point
earthed (grounded) power supply in compliance with EN standard must be used.

® Any person who is involved in wiring or inspection of this product shall be
fully competent to do the work.

® This product 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 to
change the cooling fan while power is ON.

® Do not touch the printed circuit board or handle the cables with wet hands.
Doing so may cause an electric shock.

® The voltage applied to each terminal must be as specified in the Instruction
Manual (Detailed). 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

A WARNING

product as it will be extremely hot. Doing so may cause burns.

@ Additional instructions

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

/\ 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 heavy objects 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. It may fall or break.

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

® This product must be installed on a surface that withstands the weight of
the product.

@ Do not install this product on a hot surface.

® Ensure the mounting orientation of this product is correct.

® Ensure this product is mounted securely in its enclosure.

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

® Prevent conductive items such as screws and metal fragments, or
flammable substances such as oil from entering this product.

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




/\ CAUTION

/\ CAUTION

Transportation and installation

® The surrounding air temperature must be between -10 and +40°C (non-
freezing) for this product. Otherwise the product may be damaged.

® The ambient humidity must be 95% RH or less (non-condensing) for this
product. Otherwise the product may be damaged. (Refer to page 7 for details.)

® The temporary storage temperature (applicable to a short limited time
such as a transportation time) must be between -20 and +65°C.
Otherwise this product may be damaged.

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

® Do not use this product at an altitude above 4000 m. The maximum amplitude
amount must be 0.075 mm (frequency range: 10 to 57 Hz), and the maximum
acceleration speed must be 1G (frequency range: 57 to 150 Hz). Otherwise
the product may be damaged. (Refer to page 7 for details.)

@ [f 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 of this product (output terminals U, V, and W) must be correctly
connected to a motor. 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.

® 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 connected with the
output terminals (U, V, W) of this product.

Test operation

® Before starting operation, confirm or adjust the parameter settings. Failure
to do so may cause some machines to make unexpected motions.

A 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.

® 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 where the PM motor is driven by
its load and runs 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
(Real sensorless vector control) may start the motor running at a low speed
even when the start command (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 will 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 Manual (Detailed). Doing so may lead to a failure or damage of
this product.

/\ CAUTION

Usage

® The electronic thermal O/L relay function may not be enough for
protection of the 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
power harmonics 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.

® As all parameters return to their initial values after the Parameter clear or
All parameter clear is performed, the parameters must be set again as
required 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.

Usage

® 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.

® |n order to protect this product and the system against unauthorized
access from external sources through Ethernet communication, take
security measures such as setting up a firewall.

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

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.

@ |f 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, etc. Identify and remove the cause of the trip before resetting the
tripped breaker and 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 (Detailed). 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.

Application of motor control labels
Apply the following labels 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.

IM LED is ON during induction motor
control.

Do not drive a PM motor.

mimiml:
|

=MON =IM
PRM PM

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.




Inverter model

1 INVERTER INSTALLATION AND PRECAUTIONS

1.1 Inverter model

[Symbol [Voltage class | [ Symbol Structure | | Symbol Description Symbol | Typex1 |Communication type
4 | 400V class | [ ™ Slim model | 103630, 04540| Inverter SLD rated current (A) 1 FM RS-485
160, 200K |Inverter ND rated capacity (kW) Ez1 (F:I\A/I
= CA Ethernet *2

FR-Asoﬁ--ﬁgg

1

Circuit board coating Plated . . Symbol| EMC filter
Symbol | (conforming to IEC 60721-3-3 3C2/352)| conductor| BUilt-in brake transistor | =00 TR ilt-in C3 filter
60 With Without Without C2 Built-in C2 filter
06 With With Without
60B With Without With
06B With With With
*1  Specification differs by the type. Major differences are shown in the table below.
Initial setting
Type Monitor output Built-in . Rated
EMC filter Control logic frequency Pr.19 Base frequency voltage
FM Terminal FM: pulse train output . . 9999
(terminal FM equipped model) | Terminal AM: analog voltage output (0 to +10 VDC) OFF+3 Sink logic 60 Hz (same as the power supply voltage)
CA Terminal CA: analog current output (0 to 20 mADC) ON Source logic 50 Hz 8888
(terminal CA equipped model) | Terminal AM: analog voltage output (0 to +10 VDC) 9 (95% of the power supply voltage)
*2  Inverter equipped with a built-in Ethernet board (FR-ASETH).
*3  ON when the inverter has a built-in Class C2 EMC filter.
Capacity plate Rating plate
Inverter model—» FR-A840M-04540-E1-60BC2 YRR INVERTER PASSED
) ) Inverter model > MODEL :FR-A840M-04540-E1-60BC2
Serial number— SERIAL: XXXXXXXXX Input rating > INPUT - XXXXX

> QUTPUT : XXXXX

Output rating

SERIAL —> SERIAL: XXXXXXXXX

Country of origin > MADE IN XXXXX

« In this Instruction Manual, the inverter model name consists of the applicable motor capacity and the rated current. (Example) FR-A840M-04540(200K)

INVERTER INSTALLATION AND PRECAUTIONS I 3
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Inverter model

€ Accessory

+ Earthing (grounding) cable (1): For connection with a communication option. (Ethernet model)
+ CD-ROM (1): Including the Instruction Manual (Detailed) and other documents.

@ Installing a communication option (Ethernet model)

» To use a communication option, the enclosed earthing (grounding) cable needs to be installed. Install the cable according
to the following procedure.

No. Installation procedure

1 Insert spacers into the mounting holes that will not be tightened with the option mounting screws.

2 Fit the connector of the communication option to the guide of the connector of the inverter, and insert the option as far as it goes. (Insert it to the inverter option connector 1.)

3 Remove the mounting screw (lower) of the Ethernet board earth plate. Fit the one terminal of the earthing (grounding) cable on the Ethernet board earth plate and fix it securely
to the inverter with the mounting screw (tightening torque 0.33 N-m to 0.40 N-m).
Fix the left part of the communication option securely with the option mounting screw, and place another terminal of the earthing (grounding) cable on the right part of the option

4 and fix the cable terminal and the option with the option mounting screw (tightening torque 0.33 N-m to 0.40 N-m). If the screw holes do not line up, the connector may not be
inserted deep enough. Check the connector.

Option connector 1

Spacer

w /l

M
Mo o ¢— Mounting screw
\\“‘—\; y o \‘ﬂ

‘ - I Mounting screw
| @ ™ : !‘ ‘ Earth cabl
;i <«~—=— Earth cable
DC?I T T T 1@l
Earth cable T
Ethernet board ©@ .
earth plate Example of FR-ASNC Mounting screw
Ethernet board
earth plate

.NOTE
» The number and shape of the spacers used differ depending on the communication option type. Refer to the Instruction
Manual of each communication option for details.

» The earth plate enclosed with a communication option is not used.
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Inverter component names

1.2

Inverter component names

Component names are shown below.

€ RS-485 model

(@)
()
(d)
()
s
N P
ﬂ ‘hl)?i 2 a
D=
N O .
ey ()
Lo [
" |
~ | == 4
= | 7
= P
= o t/r.
— v..‘!_
! ’ [} 0 ‘(‘)\B\‘
— ()
0
[
o
s . ®)
\
Symbol Name Description Refer to page
(@) PU connector Connects the operation panel (FR-DUO08) or the parameter unit (FR-PUQ7). This connector also 1
enables the RS-485 communication.
(b) RS-485 terminals Enables RS-485 and MODBUS RTU communication. FR-A800
(c) USB A connector Connects a USB memory device. Instruction
(d) USB mini B connector Connects a personal computer and enables communication with FR Configurator 2. Manugl
) EMC filter ON/OFF connector Turns ON/OFF the EMC filter. (Detailed)
) Plug-in option connector 1 Instruction
(9) Plug-in option connector 2 Connects a plug-in option or a communication option. Manual of the
(h) Plug-in option connector 3 option
FR-A800
(i) Voltage/current input switch (SW2) Selects between voltage and current for the terminal 2 and 4 inputs. IMn:trzﬂgtllon
(Detailed)
[()] Control circuit terminal block Connects cables for the control circuit. 4
(k) Main circuit terminal block Connects cables for the main circuit. 18
()] Wiring cover Remove the protective bushes to connect cables. 19
(m) Front cover Remove this cover for the installation of the product, installation of a plug-in (communication) option, "
RS-485 terminal wiring, switching of the voltage/current input switch, etc.
(n) Power lamp Stays ON while the power is supplied to the control circuit (R1/L11, S1/L21). 18
FR-A800
(0) Alarm lamp Turns ON when the protective function of the inverter is activated. Iantr:Eztllon
(Detailed)
p) Operation panel (FR-DU08) Operates and monitors the inverter. 25
(q) Charge lamp Stays ON while the power is supplied to the main circuit. 18
r Upper main circuit terminal block cover 1
Ul PP I I u! I il Connects cables for the main circuit.
(s) Lower main circuit terminal block cover 1
() Cooling fan Cools the inverter. 33

INVERTER INSTALLATION AND PRECAUTIONS I
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Inverter component names

6

& Ethernet model

i

fitiitoee (100
(VIO ltgog
AN i

[t

s

—

@

Symbol Name Description Refer to page
@) PU connector Connects the operatipn panel (FR-DUO08) or the parameter unit (FR-PUQ7). This connector also enables "
the RS-485 communication.
(b) Ethernet communication connector Connect the Ethernet dedicated cable for connection to the network. FR-A800
(c) USB A connector Connects a USB memory device. Instruction
(d) USB mini B connector Connects a personal computer and enables communication with FR Configurator 2. Manual
(e) EMC filter ON/OFF connector Turns ON/OFF the EMC filter. (Detailed)
() Plug-in option connector 1 . . - .
- - Connects a plug-in option or a communication option. .
(9) Plug-in option connector 3 Instruction
Connector 2 cannot be used because the Ethernet board is installed in the initial status. The Ethernet Manual of the
(h) Plug-in option connector 2 board must be removed to install a plug-in option to connector 2. (However, Ethernet communication is option
disabled in that case.)
FR-A800
(i) Voltage/current input switch (SW2) Selects between voltage and current for the terminal 2 and 4 inputs. IMHZ:E:}'M
(Detailed)
@) Control circuit terminal block Connects cables for the control circuit. 4
(k) Main circuit terminal block Connects cables for the main circuit. 18
(1) Wiring cover Remove the protective bushes to connect cables. 19
(m) Front cover Remove this cover fpr the ipste}llation of the product, instlallation gf a plug-in (communication) option, "
RS-485 terminal wiring, switching of the voltage/current input switch, etc.
(n) Power lamp Stays ON while the power is supplied to the control circuit (R1/L11, S1/L21). 18
FR-A800
(0) Alarm lamp Turns ON when the protective function of the inverter is activated. :\:::E:TIOH
(Detailed)
(p) Operation panel (FR-DU08) Operates and monitors the inverter. 25
(a) Charge lamp Stays ON while the power is supplied to the main circuit. 18
Ul Upper mafn c!rcuft term!nal block cover Connects cables for the main circuit. il
(s) Lower main circuit terminal block cover 1
(t) Cooling fan Cools the inverter. 33
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Inverter placement

1.3 Inverter placement

Installation on the enclosure « 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.

« When encasing multiple inverters, install them in parallel as a cooling measure.

« 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.
—0—> Clearances (front) Clearances (side)
)
B R ( U 20 cm \ ( \
or more
= = — T T T
/. i !
[ ‘ i
1; i i
5cm et 5cm 5cm i
or more ol - E> or more 10[ more i
3 f Inverter| .
Vertical i !
Allow clearance. ‘ i
== = : |
20 cm
\ or more *1 ) & j

*1  There needs to be a space of at least 30 cm below the inverter to replace the cooling fan.
Refer to page 33 for fan replacement.

@ Installation environment

Before installation, confirm that the following environment conditions are met.

Item Description
Surrounding air temperature=3 -10 to +40°C (non-freezing) Enclosure
Ambient humidity With mrc_unt board coating (conforming to IEC 60721-3-3 3C2/3S2): 95% RH or less (non: Measurement
condensing), position
x Inverter| X
5cm ‘4—» o—»‘ 5cm
Storage temperature -20 to +65°C+1 Measurement k om
position x
Atmosphere Indoors (free from corrosive gas, flammable gas, oil mist, dust and dirt)
Altitude Maximum 4000 m+2
Vibration The maximum amplitude amount must be 0.075 mm (frequency range: 10 to 57 Hz),
and the maximum acceleration speed must be 1G (frequency range: 57 to 150 Hz).

*1  Temperature applicable for a short time, e.g. in transit.
*2  For the installation at an altitude above 1000 m up to 4000 m, consider a 3% reduction in the rated current per 500 m increase in altitude.
*3  For the amount of heat generated by the inverter, refer to page 13.
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Peripheral devices

1.4 Peripheral devices

1.4.1  Inverter and peripheral devices

(b) Three-phase AC power supply (a) Inverter (j) USB connector

USB host

(A connector) y
Communication

status indicator ~ USB

(LED)(USB host)
_— H\ﬂl

(c) Molded case circuit breaker (MCCB) or E—‘

earth leakage current breaker (ELB), fuse _ _* i USB device

‘ . [} Personal computer
‘ (FR Configurator 2)
(d) Magnetic contactor (MC)
- o 0
v Lo
(e) AC reactor (k) brake resistor
(FR-HAL) (Built-in brake transistor model only)

Pl+

) PR
§§§\‘\§§§\\‘:§;B . .
IM connection) (PM connection

uvw uvw

R/L1S/L2T/L3

(i) EMC filter

Earth » _ ' (ferrite core)(FR-BLF)
(Ground) * y -
-

(n) Contactor
Example) No-fuse
switch
(DSN type)

(h) Brake unit
(MT-BU, FR-BU2

(o) IPM motor

P/+ PR
pr=d |
- PR
(f) High power factor (g) Power regeneration (i) Resistor unit =
converter converter (MT-RC) (MT-BR5) Earth (Ground)

(FR-HC2)

: Install these options as required.

,--------------.‘

: «*® NOTE :

ammsssmssmsnnnn?

« 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. To minimize interference, enabling the built-in EMC filter or installing an external EMC filters is effective. (Refer to the Instruction Manual (Detailed).)

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.

When external harmonic surges affect the power supply, appropriate precautions must be taken at the source. Installing an AC reactor on the input side may reduce a
surge current flowing into the inverter.

8 I INVERTER INSTALLATION AND PRECAUTIONS



Peripheral devices

. Refer to
Symbol Name Overview 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
@) Inverter (FR-AB40M) must be noted especially when the inverter is installed in an enclosure. 7
Incorrect wiring may lead to damage of the inverter. The control signal lines must be kept fully 14
away from the main circuit lines to protect them from noise.
The built-in EMC filter can reduce the noise.
(b) Three-phase AC power supply Must be within the permissible power supply specifications of the inverter. 35
(c) Mggﬁ%i;ﬁ;'{éig;ﬂg?ﬁ;MCCB)’ earth leakage Must be selected carefully since an inrush current flows in the inverter at power ON. 9
. Install this to ensure safety.
@ Magnetic contactor (MC) Do not use this to start and stop the inverter. Doing so will shorten the life of the inverter. 10
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
© AC reactor (FR-HAL) Zyrs;:(r;rt]o(: 000 kVA or more). Under such condition, the inverter may be damaged if you do not use 32
Select a reactor according to the applied motor capacity.
Installing an AC reactor may reduce a surge current flowing into the inverter.
(f) High power factor converter (FR-HC2) Suppresses the power supply harmonics significantly. Install this as required. 23
(9) Power regeneration converter (MT-RC) Provides a large braking capability. Install this as required. 24
(h) Brake unit (MT-BU, FR-BU2) . . . . . . . .
- - - Allows the inverter to provide the optimal regenerative braking capability. Install this as required. | 22
(i) Resistor unit (MT-BR5)
FR-A800
0 USB connection Connect between the inverter and a personal computer with a USB (ver. 1.1) cable. Instruction
Use a USB memory device to copy parameter settings or use the trace function. Manual
(Detailed)
(k) Brake resistor Improves the braking capability of the inverter built-in brake. 22
FR-A800
. N Install this to reduce the electromagnetic noise generated from the inverter. The noise filter is Instruction
0 Noise filter (ferrite core) (FR-BLF) effective in the range from about 0.5 to 5 MHz. A wire should be wound four turns at maximum. Manual
(Detailed)
(m) Induction motor Connect a squirrel-cage induction motor. —
) Example) Connect this for an application where a PM motor is driven by the load even while the inverter _
No-fuse switch (DSN type) power is OFF. Do not open or close the contactor while the inverter is running (outputting).
(o) IPM motor Use the specified motor. An IPM motor cannot be driven by the commercial power supply. —

1.4.2  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.

Inverter model Rating
FR-A840M-[] SLD ND
03630(160K) 400 A 350 A
04540(200K) 500 A 400 A

.

NOTE

msssssssssnnnnn?
« Select an MCCB according to the power supply capacity.
« Install one MCCB per inverter. For the use in the United States or Canada, refer to page 39, and select an appropriate fuse or molded case circuit breaker (MCCB).

- —{MCCBH{INv—(W)
MCCBl—{INVH—(M)

« 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 according to

the motor output.
« When the breaker installed on the inverter input side is shut off, check for wiring faults (short circuits), damage to internal parts of the inverter. The cause of the output
shutoff must be identified and removed before turning ON the power of the breaker.

INVERTER INSTALLATION AND PRECAUTIONS I 9



Peripheral devices

€ Magnetic contactor at the inverter's input side

+ This is a matrix showing the model name of the Mitsubishi magnetic contactor to be installed at the inverter's input side according to the selected inverter and

rating.
Inverter model Rating
FR-A840M-[] SLD ND
03630(160K) S-N400 S-N300
04540(200K) S-N600 S-N400

gEEEEEEEEEEEEEE.

NOTE

mmssssmsmssnnmn?

-

« 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 wiring faults (short circuits), damage to internal parts of the inverter. The cause of the output
shutoff must be identified and removed before turning ON the power of the breaker.
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Peripheral devices

1.4.3 Removal and reinstallation of the operation panel or the front covers

4 Removal and reinstallation of the operation panel
» Loosen the two screws on the operation panel. * Press the upper edge of the operation panel while pulling
(These screws cannot be removed.) out the operation panel.

To reinstall the operation panel, align its connector on the back with the PU connector of the inverter, and insert the operation
panel. After confirming that the operation panel is fit securely, tighten the screws. (Tightening torque: 0.40 to 0.45 N-m)

€ Removal of the upper main circuit terminal cover

(b)

(a) Remove the mounting screws to remove the upper main circuit terminal cover.
(b) With the cover removed, main circuit terminal (R/L1, S/L2, T/L3, P/+, N/-, PR) can be wired.

€ Removal of the lower main circuit terminal cover

(a) O —
mill
T
0
[} o 0
= .
— S -
® ® .
g ek, }
alﬂﬂ@ (0] J °
4 Lo
e

(a) Remove the mounting screws to remove the lower main circuit terminal cover.
(b) With the cover removed, main circuit terminal (U, V, W) can be wired.

INVERTER INSTALLATION AND PRECAUTIONS I 1"




Peripheral devices

€ Removal of the front cover

(@) ‘ (b)

- fi

[iiantemonie  dugin
Cigiieneen (000

®

Loosen

[Igniony - {8gig
[ETRIIRy {0
v
(II0m{ionerng — doan
(HLgvmowenny — dswp

([I0Troritey — dga
([Ivvioncrny - domen
THYSICRvoILS — dove

[imirantnn | gy
itbTEretiery | {0000

(a) With the lower main circuit terminal cover removed, loosen the mounting screws on the front cover. (These screws
cannot be removed.)

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

(c) With the front cover removed, the control circuit can be wired and the plug-in option can be installed.

& Reinstallation of the front cover

L i

Agirony 140
[ltgeteogeny 00
0,
(HmwmonwGe - {1
(nrovmoeeom - dsi

(a) Insert the upper hooks of the front cover into the sockets of the inverter.

Securely install the front cover to the inverter by fixing the hooks on the sides of the cover into place.
(b) Tighten the mounting screw(s) at the lower part of the front cover.
(c) Fasten the lower main circuit terminal cover with the mounting screws.

gEEEEEEEEEEEEEE.

« Fully make sure that the front cover has been reinstalled securely. Always tighten the installation screws of the front cover.
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Peripheral devices

1.4.4  Amount of heat generated by the inverter

@ Installing the heat sink inside the enclosure

When the heat sink is installed inside the enclosure, the amount of heat generated by the inverter unit is shown in the following tables.

Inverter model Amount of heat generated (W)
FR-A840M-[] SLD ND
03630(160K) 4175 3300
04540(200K) 5300 4175

« The amount of heat generated shown assumes that the output current is the inverter rated current, and the carrier frequency is 2 kHz.
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Terminal connection diagrams

2 WIRING

2.1  Terminal connection diagrams
¢ FM type (RS-485 model)

Built-in brake transistor model *5

Brake resistor-
—

Sink logic H
(©Main circuit terminal
O Control circuit terminal

supply P e T oN |

o o ' EMC filter
oo ON/OFF
OFF ! connecter*!

Control input signals
(No voltage input allowed)=1
Forward rotation start

Control circuit [~~~ T Relay outputs6 |

Relay output 1
(Fault output)

Reverse rotation start
Start self-holding selection
High speed

Multi-speed | Middle speed
selection

Low speed

Jog operation

Second function selection (OUp to frequency
Olnstantaneous

power failure
Overload

Output stop

Reset

Terminal 4 input selection
(Current input selection)

( DFrequency detection

Open collector output common
Sink/source common

(Currentinput)  (-)

transmission

T é&i/éi(e?ﬁei{,idv&e’r ”””””””””””””””” bU
supply input

Common terminal *3 i\{](;lltje:i:ﬁgl:rent connector
3 Frequency setting signals (Analog) O10E(+10V) ON | — FIC Indicator
| OFF : FM) (Frequency meter, etc.)
; ) Q1005v) 2 4 i {connector | *8 1 | | | \Calibration Moving-coil type
: Frequency setting DCOto 5V] Initial value ! [
| y 1) iresistor *9 1mA full-scale
! potentiometer 2 (ng to ;8VA59|ectab|e>*3 s —v
1V 12W1kQ=4 to 20m, -
! (Analog common i [mini B + "
i . — }¢ € ) | [connector ™ @nf“ﬂ(s)'\%ac‘)ompm
' ' 0 £
! Auxiliary (+ e DCOto £10V] Initial value ! ©)
i in:ﬂtlaw g )) T T (DCO to 5V selectable )x3 ! _.....¥ L ... )
' - RS-485 terminals
' . . Rt DC4 to 20mA] Initial value 1
: Terminal 4 input (+) > ~—————4 (DCO 15V selectable>*3 }Dam

DCO to 10V

IConnector 3|

Data
reception

Safety stop input (Channel 1) __

0
Safety stop input (Channel 2) __ === Output shutoff _

circuit O
Safety stop input common- - - - - _ sSOC

() Safety monitor output common

*1  The function of these terminals can be changed with the input terminal assignment (Pr.178 to Pr.189). (Refer to the Instruction Manual (Detailed).)
*2  Terminal JOG is also used as the pulse train input terminal. Use Pr.291 to choose JOG or pulse.
*3  Terminal input specifications can be changed by analog input specification switchover (Pr.73, Pr.267). To input a voltage, set the voltage/current input switch OFF. To
input a current, set the voltage/current input switch ON. Terminals 10 and 2 are also used as a PTC input terminal. (Pr.561) (Refer to the Instruction Manual (Detailed).)
*4  |tis recommended to use 2 W 1 kQ when the frequency setting signal is changed frequently.
x5  Connect a brake resistor to terminals P/+ and PR (built-in brake transistor model only). Install a thermal relay to prevent overheating and damage of the brake resistor
(refer to page 22).
*6  The function of these terminals can be changed with the output terminal assignment (Pr.195, Pr.196). (Refer to the Instruction Manual (Detailed).)
*7  The function of these terminals can be changed with the output terminal assignment (Pr.190 to Pr.194). (Refer to the Instruction Manual (Detailed).)
+*8  Terminal F/C (FM) can be used to output pulse trains as open collector output by setting Pr.291.
*9  Not required when calibrating the scale with the operation panel.
*10 Do not change the initially set ON (enabled) position of the EMC filter ON/OFF connector in the case of the inverter with a built-in C2 filter. The Class C2 compatibility
condition is not satisfied with the EMC filter OFF.
*11  When using separate power supply for the control circuit, remove the jumper between R1/L11 and S1/L21.
*12  Terminal PR is provided for the built-in brake transistor model only.
T CLE LI LLLE LN
~.NOTE:
« To prevent a malfunction due to noise, keep the signal cables 10 cm or more away from the power cables. Also, separate the main circuit cables at the input side from
the main circuit cables at the output side.
After wiring, wire offcuts must not be left in the inverter. Wire offcuts can cause an alarm, 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 voltage/current input switch correctly. Incorrect setting may cause a fault, failure or malfunction.
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Terminal connection diagrams

€ CA type (RS-485 model)

Built-in brake transistor model *5

Brake resistor-
—~

Sink logic
©Main circuit terminal
OControl circuit terminal

[ T
Three-phase —X_—+o,
AC power —
supply —

i ON 4 EMC filter = Earth (Ground)
| o0 ON/OFF
i OFF ! connecter*!®

Control input signals
(No voltage input allowed)*1
Forward rotation start

Control circuit [~ Relay output+6 |

Relay output 1
(Fault output)

Reverse rotation start
Start self-holding selection
High speed

Multi-speed | Middle speed
selection

Low speed

Second function selection

Instantaneous

Output stop 3
power failure |

Reset Overload

Terminal 4 input selection
(Current input selection)
Selection of automatic restart
after instantaneous

power failure

Contact input common

{OFrequency detection

Sink/source common

<Open collector output common

24VDC power supply ()
(Common for external power supply transistor)

77T 24V external power Oeaa T PU
supply input
Common terminal

1 Jog operation

+3 Voltage/current |connector

(Currentinput) (=) »7——5— DCO to 1 transmission

i
[onnector Comnector2]
‘

} Data

reception
Connector 3|

foeeoooeoo- e input switch - - -, FIC C AN )

1 Frequency setting signals (Analog) O10E(+10V) ON ™R (CAY T3 1 Analog current output
: OFF ' o ~

: O10(+5V) 57 : T “) (DC0~20mA)

! Frequency setting S DCO to 5V] Initial value

| potentiometer 2 (DCOto 10V ' ---

! 12W1kQ#4 (DEB 1o 2omasetecabidls fuse | awCHr s (1) !

: 5 mini B e Analog signal output
R v (Analog common) ] I (DCO~10V)

: v 1 [connector il () =

: Audiary (5 — ;

' input 5) T RS-485 terminals ‘:
i T 14 input (+) >

: erminal 4 input (+) > 4—————04 (DCO o sgv selec(ab\e)q }Data

GND

Terminati‘n’g’ X
resistor veeo

_(Permissible load current 100mA)

Safety stop input (Channel 1) __

Safety stop input (Channel 2) __ === Output shutoff

circuit Safety monitor output

Safety stop input common- - - -

Safety monitor output common

5V 3

*1  The function of these terminals can be changed with the input terminal assignment (Pr.178 to Pr.189). (Refer to the Instruction Manual (Detailed).)

*2  Terminal JOG is also used as the pulse train input terminal. Use Pr.291 to choose JOG or pulse.

*3  Terminal input specifications can be changed by analog input specification switchover (Pr.73, Pr.267). To input a voltage, set the voltage/current input switch OFF. To
input a current, set the voltage/current input switch ON. Terminals 10 and 2 are also used as a PTC input terminal. (Pr.561) (Refer to the Instruction Manual (Detailed).)

*4  Itis recommended to use 2 W 1 kQ when the frequency setting signal is changed frequently.

*5  Connect a brake resistor to terminals P/+ and PR (built-in brake transistor model only). Install a thermal relay to prevent overheating and damage of the brake resistor
(refer to page 22).

*6  The function of these terminals can be changed with the output terminal assignment (Pr.195, Pr.196). (Refer to the Instruction Manual (Detailed).)

*7  The function of these terminals can be changed with the output terminal assignment (Pr.190 to Pr.194). (Refer to the Instruction Manual (Detailed).)

+*8 Do not change the initially set ON (enabled) position of the EMC filter ON/OFF connector in the case of the inverter with a built-in C2 filter. The Class C2 compatibility
condition is not satisfied with the EMC filter OFF.

*9  When using separate power supply for the control circuit, remove the jumper between R1/L11 and S1/L21.

+#10 Terminal PR is provided for the built-in brake transistor model only.

NOTE :

mmssssmssnsmnnn?

To prevent a malfunction due to noise, keep the signal cables 10 cm or more away from the power cables. Also, separate the main circuit cables at the input side from
the main circuit cables at the output side.

After wiring, wire offcuts must not be left in the inverter. Wire offcuts can cause an alarm, 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 voltage/current input switch correctly. Incorrect setting may cause a fault, failure or malfunction.

0
.
-
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Terminal connection diagrams

¢ FM type (Ethernet model)

Sink logic
(@Main circuit terminal
O Control circuit terminal

limit circuit

AC power

i ON U EMC filter
] + ON/OFF

Inrush current

OFF ! connecter”

10

Control input signals

(No voltage input allowed)1
Forward rotation start
Reverse rotation start

Start self-holding selection

High speed

Multi-speed | Middle speed
selection

Low speed

Second function selection

Output stop

Reset

Terminal 4 input selection
(Current input selection)

Contact input common

24VDC power supply ()
(Common for external power supply transistor)

1 Jog operation

24V external power
supply input

Common terminal +3 Voltage/current

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, input switch. - -
Frequency setting signals (Analog) O10E(+10V) ON
o (AWl
O10(+5V) >4

Frequency setting

DCO to 5V] Initial value

potentiometer (D2 (DCOto 10V selectable)
1/2W1kQx4 5 ( DCO to 20mA >*3
{ > (Analog common)
Audiary () |
uxiliary (+
input ry o (DCO to #5V selectable )‘3
. . -~ ; DC4 to 20mA] Initial value
Terminal 4 input (+) =—————()4 (DCO 05V selemable>
S 3

(Current input)

)

[Connector 3

onnector 2

G
i
i
i
i
i

DCO to +10V] Initial value ;
i
i
i
=
:

Safety stop input (Channel 1) __

Output shutoff
circuit

Safety stop input (Channel 2)

Safety stop input common- - - -

Control circuit

PU

connector

Built-in brake transistor model *5

Brake resistor-
—

Relay outputs6 |

Relay output 1
(Fault output)

Relay output 2

Open collector output+7 |

Running '
Up to frequency 3
Instantaneous 3
power failure |
Overload |

Frequency detection

Open collector output common
Sink/source common

USB A
connector

- Indicator

(Frequency meter, etc.)
Moving-coil type
1mA full-scale

"
1 ICalibration
v

\ iresistor *9

USB
mini B
connector

*) Analog signal output
(0to +10VDC)

Ethernet
connector
*11

(-

Safety monitor output

Safety monitor output common

*1  The function of these terminals can be changed with the input terminal assignment (Pr.178 to Pr.189). (Refer to the Instruction Manual (Detailed).)

*2  Terminal JOG is also used as the pulse train input terminal. Use Pr.291 to choose JOG or pulse.

*3  Terminal input specifications can be changed by analog input specification switchover (Pr.73, Pr.267). To input a voltage, set the voltage/current input switch OFF. To
input a current, set the voltage/current input switch ON. Terminals 10 and 2 are also used as a PTC input terminal. (Pr.561) (Refer to the Instruction Manual (Detailed).)

*4  Itis recommended to use 2 W 1 kQ when the frequency setting signal is changed frequently.

*5  Connect a brake resistor to terminals P/+ and PR (built-in brake transistor model only). Install a thermal relay to prevent overheating and damage of the brake resistor
(refer to page 22).

*6  The function of these terminals can be changed with the output terminal assignment (Pr.195, Pr.196). (Refer to the Instruction Manual (Detailed).)

*7  The function of these terminals can be changed with the output terminal assignment (Pr.190 to Pr.194). (Refer to the Instruction Manual (Detailed).)

+*8  Terminal F/C (FM) can be used to output pulse trains as open collector output by setting Pr.291.

*9  Not required when calibrating the scale with the operation panel.

+*10 Do not change the initially set ON (enabled) position of the EMC filter ON/OFF connector in the case of the inverter with a built-in C2 filter. The Class C2 compatibility
condition is not satisfied with the EMC filter OFF.

*11 The option connector 2 cannot be used because the Ethernet board is installed in the initial status. The Ethernet board must be removed to install a plug-in option to the
option connector 2. (However, Ethernet communication is disabled in that case.)

*12  When using separate power supply for the control circuit, remove the jumper between R1/L11 and S1/L21.

*13  Terminal PR is provided for the built-in brake transistor model only.

PEEEICEE RN

« To prevent a malfunction due to noise, keep the signal cables 10 cm or more away from the power cables. Also, separate the main circuit cables at the input side from

the main circuit cables at the output side.

After wiring, wire offcuts must not be left in the inverter. Wire offcuts can cause an alarm, 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.
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Terminal connection diagrams

€ CA type (Ethernet model)

Built-in brake transistor model *5

Brake resistor-
—

Sink logic
(©Main circuit terminal
OControl circuit terminal

Three-phase —59</—:-c

AC power =X i
supply —x

ON 1 EMC filter

[6—97! ON/OFF
OFF | connecter**

Control inputsignals [ ___Control circuit [~ T Relay outputi6 |
(No voltage input allowed)+1
Forward rotation start

Reverse rotation start
Start self-holding selection

High speed

Multi-speed | Middle speed Relay output 2

selection

Relay output 1 :
(Fault output) :

Low speed

Open collector output+7

Jog operation Running
Second function selection Up to frequency
Output stop
power failure
Reset Overload

Terminal 4 input selection

Instantaneous |

]
SINK A EEEEE AR

(Current input selection) 54 Frequency detection
Selection g;é?ﬁg}:ﬂf;ﬁ:éﬁg 3 Open collector output common
power failure 8 Sink/source common H
Contact input common ———————CO————7 [ 24V, T TTooopTrn e mam e n s
24VDC power supply PC
(Common for external power supply transistor)
24V externalI power +24 PU
supply input
Common terminal SD *3 YOItage/F:urrent

oo R ——— input switch. --s F/CC JANYAY +)
; Frequency setting signals (Analog) 10E(+10V) O%E Blcs - CAY v Analog current output
3 _ 3 S 10(+5V) 2 4 3 connector S ) (BCO~20mA)
1 Frequency setting 2 o DCO to 5V] Initial value |
| potentiometer DCO to 10V '
§12WkQ#4 (BES 15 20macelecabids i [usg | ayy +) )
' 1 R ! |mini B Analog signal output
; (e ; 5 _\ (DCO~10V)
; DCO o £10V] Initial value | O
' , to + nitial value |
: Auwiliary (1) 1 (DCOto 25V selectable )«3 | [Ethernet
; input  (-) i |connector
! . -~ , DC4 to 20mA] Initial value : *9
' Termma!4 input (+) >————— 4 (DCOto 5V selectable)a 1
i (Currentinput) (-) »z——7— [ \DCOto 10V i
! Connector for plug-in option connection |
3 3
3 Safety stop signal 3
i PC 0
i i
: Safety stop input (Channel 1) __ |~ Sl e e e ___
| So 1
' S2 Output shutoff !
: Safety stop input (Channel 2) ___ === circsi! [, | (SO) Safety monitor output '
3 Safety stop input common- - - - - _ slie 3
' SD () Safety monitor output common '

*1  The function of these terminals can be changed with the input terminal assignment (Pr.178 to Pr.189). (Refer to the Instruction Manual (Detailed).)

*2  Terminal JOG is also used as the pulse train input terminal. Use Pr.291 to choose JOG or pulse.

*3  Terminal input specifications can be changed by analog input specification switchover (Pr.73, Pr.267). To input a voltage, set the voltage/current input switch OFF. To
input a current, set the voltage/current input switch ON. Terminals 10 and 2 are also used as a PTC input terminal. (Pr.561) (Refer to the Instruction Manual (Detailed).)

x4 Itis recommended to use 2 W 1 kQ when the frequency setting signal is changed frequently.

*5  Connect a brake resistor to terminals P/+ and PR (built-in brake transistor model only). Install a thermal relay to prevent overheating and damage of the brake resistor
(refer to page 22).

*6  The function of these terminals can be changed with the output terminal assignment (Pr.195, Pr.196). (Refer to the Instruction Manual (Detailed).)

*7  The function of these terminals can be changed with the output terminal assignment (Pr.190 to Pr.194). (Refer to the Instruction Manual (Detailed).)

*8 Do not change the initially set ON (enabled) position of the EMC filter ON/OFF connector in the case of the inverter with a built-in C2 filter. The Class C2 compatibility
condition is not satisfied with the EMC filter OFF.

*9  The option connector 2 cannot be used because the Ethernet board is installed in the initial status. The Ethernet board must be removed to install a plug-in option to the
option connector 2. (However, Ethernet communication is disabled in that case.)

*10  When using separate power supply for the control circuit, remove the jumper between R1/L11 and S1/L21.

*11 Terminal PR is provided for the built-in brake transistor model only.

NOTE

mmmsssmmmmnmn?

To prevent a malfunction due to noise, keep the signal cables 10 cm or more away from the power cables. Also, separate the main circuit cables at the input side from
the main circuit cables at the output side.

After wiring, wire offcuts must not be left in the inverter. Wire offcuts can cause an alarm, 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 voltage/current input switch correctly. Incorrect setting may cause a fault, failure or malfunction.
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Main circuit terminals

2.2 Main circuit terminals

2.2.1 Terminal layout of the main circuit terminals

Without Class C2 EMC filter With Class C2 EMC filter
Power supply Power supply
; N —37 (=)
@) ( \E?‘ O \\E—E:/‘
= i o i
® ®
® ® ® ®
Q) ©) [OF 2 @ O O Of°®
8 RIL1[s/L2[5[T/L3[ "G N-Ho, %L RIL1[{s/L2[{T/L3|
- +
| [ [ A4
o b @ Is: B]l Is: H]l
e e o ® ®
o g S o
15
8 8
U\ RN
o\ o\
®
® T T @®

| Charge lamp ——Charge lamp
—— Jumper ——Jumper
CHeo
© 1o pe
® @ 73
| L .
| =
4
® ® ® |®
@ ©) ; U . \' . w ®
8 O QO 8
® ®o ®
.. A
= R
S k\M/‘ L g
Motor

*1  Terminal PR is provided for the built-in brake transistor model only.
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Main circuit terminals

2.2.2 Wiring method

(1)  Remove the upper and lower main circuit terminal covers of the inverter. (Refer to page 11).
(2) Remove the front side of the wiring cover and the protective bushes.
(Do not remove the protective bushes that are not used for wiring of cables.)

Wiring cover

¥

Protective bushes

(3) Make holes in the protective bushes, then pass the cables through the bushes.

/\ CAUTION

® Make holes in the protective bushes according to the cable diameter.

(4)  Connect the cables to the main circuit terminals, then reinstall the bushes to the rear parts of wiring covers.

(5) Reinstall the wiring cover.

(6) Reinstall the upper and lower main circuit terminal covers of the inverter. (Refer to page 11).
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Main circuit terminals

2.2.3 Recommended cables and wiring length

Select a recommended size cable to ensure that the voltage drop ratio is within 2%.
If the wiring distance is long between the inverter and motor, the voltage drop in the main circuit will cause the motor torque to decrease especially at a low speed.
The following tables show the recommended cable size for cables that are 20 m in length.

@ For the ND rating

Crimp terminal Cable gauge
Applicable inverter | Terminal | Tightening | P rermina HIV cables, etc. (mm?) -1 AWG/MCM = | PVC cables, etc. (mm?)
model screw torque TR/ q RIL1, pj+. | Earthing [ RILT, RIL1, Earthing
FR-A840M-[] size x5 (Nem) S/L2, |U,V,W | SIL2, |U,V,W | 1 | (grounding) | S/L2, |U,V,W | S/L2, | U,V, W | (grounding)
TIL3 TIL3 cable TIL3 TIL3 cable
03630(160K) l(\/'\l/|1120) 14.7 100-12 |100-12 100 100 150 38 4/0 4/0 95 95 50
04540(200K) '(\ﬂ/:120) 14.7 100-12 [100-12 [100  |100 150 |38 400 410 95 95 70
@ For the SLD rating
Crimp terminal Cable gauge
Applicable inverter | Terminal | Tightening e HIV cables, etc. (mmz) 1 AWG/MCM -2 PVC cables, etc. (mmz) 3
model screw torque TRy q, RIL1, pjs. | Earthing | RIL1, RIL1, Earthing
FR-A840M-[] Size «s5 (Nem) S/L2, |U,V,W | SIL2, |U,V,W| o7 |(grounding) | S/L2, |U,V,W | SIL2, | U,V, W | (grounding)
TIL3 TIL3 cable TIL3 TIL3 cable
03630(160K) '(\:/:120) 14.7 100-12 |100-12 100 100 150 38 4/0 4/0 95 95 50
04540(200K) '(V'\|/|1120) 14.7 150-12 [100-12 150 150 200 38 300 300 150 150 95

*1  This cable gauge is with the continuous maximum permissible temperature of 90°C or higher (LMFC (heat resistant flexible cross-linked polyethylene insulated cable),
etc.). Assumes that the surrounding air temperature is 50°C or less and the wiring is in-enclosure.

*#2  This cable gauge is with continuous maximum permissible temperature of 90°C (THHN cable). This assumes a surrounding air temperature of 40°C or lower and in-
enclosure wiring. (For the use in the United States or Canada, refer to page 39.)

*3  This cable gauge is with continuous maximum permissible temperature of 90°C (XLPE cable). This assumes a surrounding air temperature of 40°C and in-enclosure
wiring. (Selection example mainly for use in Europe.)

*4  The terminal screw size indicates the size of the terminal screw for R/L1, S/L2, T/L3, U, V, W, PR, P/+, N/- and the screw for earthing (grounding).
The screw size for earthing (grounding) is indicated in parenthesis.

*5  Terminal PR is only equipped with a product with a built-in brake transistor.

The line voltage drop can be calculated by the following formula:

Line voltage drop [V] = 4/5_’ 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 it is desired to decrease the voltage drop (torque reduction) in the low speed range.

emEmmEmmmmEEmEEEE

« 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.

€ Total wiring length

+ With induction motor
Connect one or more general-purpose motors within the total wiring length shown in the following table. (The wiring length should be 100 m or shorter under

Vector control.)

Pr.72 setting
(carrier frequency) FR-A840M-03630(160K) FR-A840M-0450(200K)
2 (2 kHz) or lower 500 m 500 m
3 (3 kHz) or higher 500 m 500 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 longer than 100 m
4 (4 kHz) or lower

» Connect a sine wave filter (MT-BSL/BSC) at the output side of the inverter.
+ 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.

« Especially for long-distance wiring, the inverter may be affected by a charging current caused by stray capacitances 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. (For the details of Pr.156 Stall prevention
operation selection, Refer to the FR-A800 Instruction Manual (Detailed)).

A sine wave filter (MT-BSL/BSC) can be used under V/F control. Do not use the filters under different control methods.

For the details of Pr.72 PWM frequency selection, refer to the FR-A800 Instruction Manual (Detailed).

Refer to Refer to the FR-A800 Instruction Manual (Detailed) to drive a 400 V class motor by an inverter.
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Control circuit terminal

2.3 Control circuit terminal

€ Wiring precautions

It is recommended to use a cable of 0.3 to 0.75 mm? for connection to the control circuit terminals.

The wiring length should be 30 m (200 m for terminal FM) at the maximum.

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. ~

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, Micro signal contacts Twin contacts
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 (A1, B1, C1, A2, B2, C2) via a relay coil, lamp, etc.

Do not connect any terminal SD on the inverter and the 0 V terminal of the external power supply (when the sink logic is selected).

Separate the wiring of the control circuit away from the wiring of the main circuit.

Make cuts in rubber bush of the inverter side and lead the wires through.

<Wiring example>

Rubber bush “I“

(viewed from inside)

o o

Q

Make cuts along the lines on
the inside with a cutter knife

4 Wiring method

« Blade terminals commercially available (as of April 2019)

Ferrule terminal model R S
- - " - " rimping too
Cable gauge (mm?) With insulation Without insulation . Manufacturer e
For UL wirex1
sleeve sleeve
0.3 Al 0,34-10TQ — —
0.5 Al 0,5-10WH — Al 0,5-10WH-GB
0.75 Al 0,75-10GY A0,75-10 Al 0,75-10GY-GB
Phoenix Contact Co., Ltd. CRIMPFOX 6
1 Al 1-10RD A1-10 Al 1-10RD/1000GB
1.25,15 Al 1,5-10BK A1,5-10 Al 1,5-10BK/1000GB+2
0.75 (two-wire product) | AI-TWIN 2x0,75-10GY — —

*1  Aferrule terminal with an insulation sleeve compatible with the MTW wire which has a thick wire insulation.
*2  Applicable for the terminal A1, B1, C1, A2, B2 and C2 only.

2 Blade terminal product Insulation cap Crimping tool
Cable gauge (mm®) number product number S S product number
0.3t00.75 BT 0.75-11 VC 0.75 NICHIFU Co., Ltd. NH 69
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Connection of stand-alone option units

2.4 Connection of stand-alone option units

The inverter accepts a variety of 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.

2.4.1  Connection of the brake resistor (built-in brake transistor model)

When an inverter-driven motor is driven by a load or requires rapid acceleration, install an external brake resistor. Connect the brake resistor to terminals P/+ and
PR. (For the locations of terminal P/+ and PR, refer to the terminal block layout (refer to page 18).)

Do not use the brake resistor with a resistance smaller than the minimum resistance shown below. Also, the brake resistor must have a sufficient capacity to
consume the regenerative power.

Inverter Minimum resistance (Q) | Power consumption of resistor (kW)
FR-A840M-03630(160K) 3.85 160
FR-A840M-04540(200K) 3 200

Set parameters as follows:

+ Pr.30 Regenerative function selection = "1, 11, 21, 101, 111, or 121" (Refer to page 27)

» Set Pr.70 Special regenerative brake duty according to the amount and frequency of the regenerative driving, and make sure that the resistor can consume
the regenerative power properly.

* When the regenerative brake transistor is damaged, install a thermal relay as shown in the following sequence to prevent overheat and burnout of the brake
resistor. Properly select a thermal relay according to the regenerative driving frequency or the rated power or resistance of the brake resistor.

<Example 1> Thermal relay
MC

Inverter | (OCR)  Brake resistor <Example 2> | Themal relay

Inverter | (OCR)  Brake resistor
(R]

Power — | Power E E g;::; P/+4
Supply : Supply | R
L =
F
OoFF oN ME
MC Contact MC Contact
/\CAUTION

® |f the resistor selection or the setting of Pr.30 or Pr.70 is incorrect, overcurrent may damage the inverter built-in brake transistor.
® |f the selection of the thermal relay is incorrect, the resistor may be burned due to overheat.

2.4.2 Connection of the brake unit (FR-BU2)

Connect the brake unit (FR-BU2(-H)) as follows to improve the braking capability during deceleration.
After making sure that the wiring is correct and secure, set Pr.30 Regenerative function selection = "1" and Pr.70 Special regenerative brake duty = "0 (initial
value)". Set Pr.0 Brake mode selection = "2" in the brake unit FR-BU2.

T
iy —
ON  OFF CRf1
Three phase _"\iQC-B ,"M/'C'_;_“_R/U ye— Motor _[;. &
ACpower T LT bsio Vi
SUPPY P TS W ue
- 10m 1|
. Forless| | |
pro—1f p L3
N/-© 3 \—(N P \
sue PR
Ej:SD A
In S]
|nVe’T€;r5 Brake unit Resistor unit

FR-BU2 MT-BR5

*1  When wiring, make sure to match the terminal symbols (P/+, N/-) on the inverter and on the brake unit (FR-BU2). (Incorrect connection will damage the inverter and
brake unit.)

*2  Install a stepdown transformer.

*3  The wiring distance between the inverter, brake unit (FR-BU2) and resistor unit (FR-BR) must be within 5 m. When using twisted pair cable, use the cable within 10 m.

*#4  The contact between TH1 and TH2 is open in the normal status and is closed at a fault.

*#5  The CN8 connector used with the MT-BUS5 type brake unit is not used.

gEEEEEmEEEEEEEEE.

» The warning "oL" of the stall prevention (overvoltage) does not occur while Pr.30 Regenerative function selection = "1" and Pr.70 Special regenerative brake duty
= 0% (initial value). (Refer to the FR-A800 Instruction Manual (Detailed).)
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Connection of stand-alone option units

2.4.3 Connection of the high power factor converter (FR-HC2)

When connecting the high power factor converter (FR-HC2) to suppress power harmonics, perform wiring securely as follows. Incorrect connection will damage
the high power factor converter and the inverter.

After making sure that the wiring is correct and secure, set the rated motor voltage in Pr.19 Base frequency voltage (under V/F control) or Pr.83 Rated motor
voltage (under other than V/F control) and "2 or 102" in Pr.30 Regenerative function selection. (Refer to the FR-A800 Instruction Manual (Detailed).)

Outside box fagghcggy:r;er
Reactorl = (FR-HCB2)-10 Reactorz — "(FR.HC3) Inverter
MCCB MC (FR-HCL21) (FR-HCL22) .
* *7 R3/ L «7 * * Motor
SRS I S A SE
s/ s S8/ | sS4/ o Vo
2 o 122 L23 Tas ou®—0S4/L24 ;q‘/?_ Ve
T/ T2 T3 T3 T4/ L
L3 |_T322/ 132 1339033 | 349 —OT4/L34 L©S1/L21 Earth
iy @3 I D s Fuse (ground)
ROH1 ROH P/+o—F——0P/+ «
ROH2 SD N/- o——=——=—0N/- =
ggg ggg RDY B OX104
RIL1 *IPF X113
_|_—<,>@ 8 ,,,Q S/L2+6 RSO © RES
= T/IL3 SE sD
'\< R1/L11 D
[©) ©
S1/L21 50O Ehdul

*1  Remove jumpers across terminals R/L1 and R1/L11 as well as across terminals S/L2 and S1/L21, and connect the power supply for the control circuit to terminals R1/
L11 and S1/L21. Do not connect anything to power input terminals (R/L1, S/L2, and T/L3). Incorrect connection will damage the inverter. (The E.OPT fault (Option fault)
occurs. (Refer to the FR-A800 Instruction Manual (Detailed).)

*2 Do not install an MCCB across terminals P/+ and N/- (between terminals P and P/+ or between terminals N and N/-). Connecting the opposite polarity of terminals N/-
and P/+ will damage the inverter.

*3  Use Pr.178 to Pr.189 (Input terminal function selection) to assign the terminals used for the X10 (X11) signal. (Refer to the FR-A800 Instruction Manual (Detailed).)
For RS-485 or any other communication where the start command is only transmitted once, use the X11 signal to save the operation mode at the time of an
instantaneous power failure.

x4 Assign the IPF signal to a terminal on the FR-HC2. (Refer to the Instruction Manual of the FR-HC2.)

*5  Always connect terminal RDY on the FR-HC2 to a terminal where the X10 signal or MRS signal is assigned on the inverter. Always connect terminal SE on the FR-HC2
to terminal SD on the inverter. Not connecting these terminals may damage the FR-HC2.

*6  Always connect terminals R/L1, S/L2, and T/L3 on the FR-HC2 to the power supply. Operating the inverter without connecting them will damage the FR-HC2.

*7 Do not install an MCCB or MC across terminals (R/L1, S/L2, T/L3) on the reactor 1 and terminals (R4/L14, S4/L24, T4/L34) on the FR-HC2. Doing so disrupts proper
operation.

*8  Securely perform grounding (earthing) by using the grounding (earthing) terminal.

9 Installation of a fuse is recommended. (Refer to the Instruction Manual of the FR-HC2.)

*10 Outside box is not available for the FR-HC2-H280K or higher. Connect filter capacitors, inrush current limit resistors, and magnetic contactors. (Refer to the Instruction
Manual of the FR-HC2.)

gEEEEEEEEEEEEEE.

« The voltage phases of terminals R/L1, S/L2, and T/L3 and the voltage phases of terminals R4/L14, S4/L24, and T4/L34 must be matched.
« The control logic (sink logic/source logic) of the high power factor converter and the inverter must be matched. (Refer to the FR-A800 Instruction Manual (Detailed).)
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Connection of stand-alone option units

24.4 Connection of the power regeneration converter (MT-RC)

When connecting the power regeneration converter (MT-RC), perform wiring securely as follows. Incorrect connection will damage the power regeneration
converter and the inverter. After making sure that the wiring is correct and secure, set "1" in Pr.30 Regenerative function selection and "0" in Pr.70 Special
regenerative brake duty.

MCCB MC1 MC2 Inverter
Three-phase : >~ : e : — ; OR/L1 u @‘
AC power —TX_i———To__i—T ~_ @S/L2 \Y ®r°
supply  —X L ——to I oL OT/L3 Wo
"""" o R1/L11 =
S1/L21
S al
P/+ N/- =
©—C

Reset signal

Alarm signal

——————

p——

Ready signal

gmmmmamaana
: e*® NOTE ;!
« When using the inverter with the MT-RC, install a magnetic contactor (MC) at the input side of the inverter so that power is supplied to the inverter after one second or
more has elapsed after powering ON the MT-RC. When power is supplied to the inverter prior to the MT-RC, the inverter and the MT-RC may be damaged or the

MCCB may be shut off or damaged.

Inverter input power supply (MC2) ON

%

MT-RC power supply (MC1)

'
~1s or more
i

_oto

« When connecting the power coordination reactor and others, refer to Instruction Manual of the MT-RC for precautions.
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Operation panel (FR-DU08)

3 BASIC OPERATION

3.1  Operation panel (FR-DU08)

No. Name Description

The setting dial of the Mitsubishi Electric inverters. Turn the setting dial to change
the setting of frequency or parameter, etc.

Press the setting dial to perform the following operations:

(a) Setting dial « To display a set frequency in the monitoring mode (The monitor item shown on the
display can be changed by using Pr.992.)

« To display the present setting during calibration

« To display a fault history number in the fault history mode

Switches the operation panel to a different mode.
The easy setting of the inverter operation mode is enabled by pressing this key
() MODE ke: simultaneously with [PU/EXT] key.

i Every key on the operation panel becomes inoperable by holding this key for 2
seconds. The key inoperable function is invalid when Pr.161="0 (initial setting)".
(Refer to the FR-A800 Instruction Manual (Detailed).)

Confirms each selection.
(© SET ke When this key is pressed during inverter operation, the monitor item changes.
i (The monitor item can be changed according to the settings of Pr.52, Pr.774 to
Pr.776.)
(@ ESC key Goes back to the previous display.

Holding this key for a longer time changes the display back to the monitor mode.

FR-DU08

Switches between the PU operation mode, the PUJOG operation mode, and the

External operation mode.

(a) (e) PU/EXT key The easy setting of the inverter operation mode is enabled by pressing this key
simultaneously with [MODE] key.

Also cancels the PU stop warning.
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Operation panel (FR-DU08)

3.1.1  Basic operation (factory setting)

p‘ Operation mode switchover/Frequency setting .

PU

ﬂ & |

PU Jog operation mode=1

External operation mode=1(At power-ON) PU operation modex1

mimiml: mimiml: T
R T ):> 1 Pu 0

=MON =M

=MON =M
PRM PM

=PU =MON =M
EXT PRM PM

PRM PM

P.RUN P.RUN NET P.RUN
w==a,  Alternatin
r 27 (Exampl o) % ¢
— I -]

Value change Frequency setting written and complete.

/il m il :> m
; Second screen

Third screen
(Output voltage+2 monitoring)

(Output current+2 monitoring)

First screen (Output frequency*2 monitorin;m

1 Y SET H

MODE g
i

2 ng J- I

£

3 The present setting

:“_.’. displayed.

£

© o® ™ ™u, Alternating

S _ ’(Example’

Value change Parameter write complete
5
(R - TN - N - ]
LMODE
\) Parameter clear All parameter clear Fault history clear Parameter copy
= - G D T
Group parameter setting Automatic parameter setting  IPM parameter initialization Initial value change list
F LN, -
| SET

S _() ™ l_ c

2 MON  =IM O Trace functions3

S PRM PM

o P.RUN
‘ |

MODE

r 4 (Example) (Example) (Example)

> Blinking Blinking 7 Q Blinking /,
| ) 7 B - E
< \ \\ // \\
= ' Fault record 1 +4 7" Fault record 2 «4 Fault record 8 =4

Ltl_\'! The last eight fault records can be displayed.

(On the display of the last fault record (fault record 1), a decimal point LED is ON.)

Esc | When the fault history is empty, m is displayed.

Hold down

*1  For the details of operation modes, refer to the Instruction Manual (Detailed).

*#2  The monitor items can be changed. (Refer to the Instruction Manual (Detailed).)

*3  For the details of the trace function, refer to the Instruction Manual (Detailed).

x4  For the details of fault history, refer to the Instruction Manual (Detailed).

*5  The USB memory mode indication appears while a USB memory device is connected. Refer to the Instruction Manual (Detailed) for the details of the USB memory
mode.
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Parameter settings and protective functions

3.2

Parameter settings and protective functions

The setting ranges and specifications of the following parameters and protective functions differ from those of the FR-A800 standard model.

& Parameters

+ Pr.30 Regenerative function selection

Regeneration unit Power supply terminals of inverter Pr.30 Setting«2 Pr.70 Setting+2

R, ST 0 (initial value), 100

Without regenerative function P, N 10, 110 —
R,S, T/P,N 20,120
R, S, T 1,101

Brake unit (FR-BU2 (MT-BR5)) P, N 11, 111 0% (initial value)
R,S, T/P,N 21,121
R, S, T 1,101

Brake resistorx1 P, N 11, 111 0% (initial value)
R,S, T/P,N 21,121

Power regeneration converter (MT-RC) R, S, T 1,101 0% (initial value)

High power factor converter (FR-HC2) PN 2,102 —

*1

*2

¢ Pr.570 Multiple rating setting

Available for the built-in brake transistor model only.
For details, refer to the FR-A800 Instruction Manual (Detailed).

- Setting Description (overload current rating,
Pr. Name Initial value . .
range surrounding air temperature)
0 SLD rating.
) ) ) 110% for 60 seconds, 120% for 3 seconds (inverse-time characteristics) at surrounding air temperature of 40°C.
570 Multiple rating setting | 2 -
2 ND rating.
150% for 60 seconds, 200% for 3 seconds (inverse-time characteristics) at surrounding air temperature of 40°C.

* Pr.260 PWM frequency automatic switchover

When the carrier frequency automatic reduction function is used, operation with the carrier frequency set to 3 kHz or higher (Pr.72 2 3) automatically reduces
the carrier frequency for heavy-load operation as shown below.

Pr.260 Setting+1

Pr.570 Setting-1

0 (SLD)

The carrier frequency will reduce automatically with continuous operation of 50% of the inverter rated current or higher.

1
2 (ND) The carrier frequency will reduce automatically with continuous operation of 50% of the inverter rated current or higher.
0 (SLD) The carrier frequency will reduce automatically with continuous operation of 50% of the inverter rated current or higher.
0 2 (ND) Without carrier frequency automatic reduction (Perform continuous operation with the carrier frequency

set to 2 kHz or lower or with less than 50% of the inverter rated current.)

*1

For details, refer to the FR-A800 Instruction Manual (Detailed).

@ Protective function

Operation panel

indication

E.IPF

=

Instantaneous power
failure

[l g

) FR-LUO8 indication

Name

Instantaneous power failure

Description

If a power failure occurs (or when power input to the inverter is shut off) for longer than 10 ms+1, the instantaneous power failure
protective function is activated to shut off the inverter output in order to prevent the control circuit from malfunctioning. If a power failure
persists for 100 ms or longer, the fault warning output is not provided, and the inverter restarts if the start signal is ON upon power
restoration. (The inverter continues operating if an instantaneous power failure is within 10 ms=1.) In some operating status (load
magnitude, acceleration/deceleration time setting, etc.), overcurrent or other protection may be activated upon power restoration.
When instantaneous power failure protection is activated, the IPF signal is output.

Check point

Find the cause of instantaneous power failure occurrence.

Corrective action

» Remedy the instantaneous power failure.
* Prepare a backup power supply for instantaneous power failure.
« Set the function of automatic restart after instantaneous power failure (Pr.57). (Refer to the FR-A800 Instruction Manual (Detailed).)

0
.

', @

*1

gEEEEEEEEEEEEEE.

NOTE

15 ms for the FR-A800 standard model.

« Parameters and protective functions not mentioned above are the same as those of the FR-A800 standard model. For parameters and protective functions not found in
this Instruction Manual, refer to the FR-A800 Instruction Manual (Detailed).
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4

FAILSAFE SYSTEM WHICH USES THE INVERTER

When a fault is detected by the protective function, the protective function activates and output a Fault (ALM) signal. However, a fault signal may not be output at

an inverter's fault occurrence when the detection circuit or output circuit fails, etc. Although Mitsubishi Electric 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.

Interlock method

Check method

Used signals

Refer to

Inverter protective function
operation

Operation check of an alarm contact.
Circuit error detection by negative logic.

Fault output (ALM) signal

Chapter 5 of the
Instruction Manual
(Detailed)

Inverter operating status

Operation ready signal check.

Inverter operation ready (RY) signal

Chapter 5 of the
Instruction Manual
(Detailed)

Inverter running status

Logic check of the start signal and running
signal.

Start signal (STF signal, STR signal)
Inverter running (RUN) signal

Chapter 5 of the
Instruction Manual
(Detailed)

Inverter running status

Logic check of the start signal and output
current.

Start signal (STF signal, STR signal)
Output current detection signal (Y12
signal)

Chapter 5 of the
Instruction Manual
(Detailed)

4 Backup method outside 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 signal 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 below according to the level of importance of the system.

« 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.

» 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.

Inverter Controller

Sensor
(speed, temperature,
air volume, etc.)

System failure

To the alarm detection sensor

5 PRECAUTIONS FOR USE OF THE INVERTER

The FR-A800 series inverter is a highly reliable product, but incorrect peripheral circuit making or operation/handling method may shorten the product life or
damage the product. Before starting operation, always recheck the following points.

* Use crimp terminals with insulation sleeves to wire the power supply and the motor.

* Application of power to the output terminals (U, V, W) of the inverter will damage the inverter. Never perform such wiring.

* After wiring, wire offcuts must not be left in the inverter.
Wire offcuts can cause an alarm, 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.

* Select a recommended size cable to ensure that the voltage drop ratio is within 2%.
If the wiring distance is long between the inverter and motor, a voltage drop in the main circuit will cause the motor torque to decrease especially during the
output of a low frequency.
Refer to page 20 for the recommended cable gauge.

* Keep the total wiring length within the specified length.
In long distance wiring, charging currents due to stray capacitance in the wiring may degrade the fast-response current limit operation or cause the equipment
on the inverter's output side to malfunction. Pay attention to the total wiring length. (Refer to Chapter 2 of the Instruction Manual (Detailed).)

* 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. In this case, activate the EMC filter (turn ON the EMC filter ON/OFF connector) to minimize interference. (Refer to Chapter 3 of the
Instruction Manual (Detailed).)
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* Electrical corrosion of the bearing
When a motor is driven by the inverter, axial voltage is generated on the motor bearing, which may cause electrical corrosion of the bearing in rare cases
depending on: condition of the grease used for the bearing, wiring, load, operating conditions of the motor, or specific inverter settings (high carrier frequency,
EMC filter ON).
Contact your sales representative to take appropriate countermeasures for the motor.
The following shows examples of countermeasures for the inverter.
+ Decrease the carrier frequency.
+ Turn OFF the EMC filter.
* Provide a common mode choke 1 on the output side of the inverter. (This is effective regardless of the EMC filter ON/OFF connector setting.)

+]  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.

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 to trip or the capacitor and surge suppressor to be damaged. If any of the above devices is connected, immediately remove it.
For some short time after the power-OFF, a high voltage remains in the smoothing capacitor, and it is dangerous.
A smoothing capacitor holds high voltage some time after power-OFF. When accessing the inverter for inspection, wait for at least 10 minutes after the power
supply has been switched OFF, and then make sure that the voltage across the main circuit terminals P/+ and N/- of the inverter is low enough using a tester,
etc.

« If "EV" is displayed on the operation panel, turn OFF the 24 V external power supply before performing wiring.
* A sshort circuit or earth (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 since repeated short circuits caused by peripheral circuit inadequacy or an
earth (ground) fault caused by wiring inadequacy or reduced motor insulation 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.
* Do not use the magnetic contactor (MC) on the inverter's input side to start/stop the inverter.
Since repeated inrush currents at power ON will shorten the life of the converter circuit (1,000,000 times for others), frequent starts and stops of the input side
MC must be avoided. Turn ON/OFF the inverter's start signals (STF, STR) to run/stop the inverter. (Refer to page 14.)
* Across terminals P/+ and PR, connect only an external brake resistor.
Do not connect a mechanical brake.
* Do not apply a voltage higher than the permissible voltage to the inverter /O signal circuits.
Application of a voltage higher than the permissible voltage to the inverter 1/O signal circuits or opposite polarity may damage the I/O devices. Especially
check the wiring to prevent the speed setting potentiometer from being connected incorrectly to short circuit terminals 10E and 5.
* To use the commercial power supply during general-purpose motor operation, be sure to provide
electrical and mechanical interlocks between the electronic bypass contactors MC1 and MC2.

When using a switching circuit as shown right, chattering due to mis-configured sequence or arc generated at MC1 l‘”te”OCk
switching may allow undesirable current to flow in and damage the inverter. Mis-wiring may also damage the ESF‘;‘ST; 2//::; l\"/ﬁ%‘—w T\ACZ :
inverter. T W PR

(The commercial power supply operation is not available with vector control dedicated motors (SF-V5RU, SF- Inverier Undesirable current

THY) nor with PM motors.)
« If the machine must not be restarted when power is restored after a power failure, provide an MC in the inverter's input side and also make up a
sequence which will not switch ON the start signal.
If the start signal (start switch) remains ON after a power failure, the inverter will automatically restart as soon as the power is restored.
* Vector control is available with an encoder-equipped motor. And such an encoder must be directly connected to a motor shaft without any
backlash. (Real sensorless vector control does not require an encoder.)
¢ MC on the inverter's input side
On the inverter's input side, connect an MC for the following purposes. (For the selection, refer to Chapter 2 of the Instruction Manual (Detailed).)
+ 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.
If using an MC for emergency stop during operation, select an MC regarding the inverter input side current as JEM 1038-AC-3 class rated current.
* 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. When providing MCs to use the commercial power supply
during general-purpose motor operation, switch the MCs after both the inverter and motor stop.
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. Before wiring or inspection, confirm that the 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.

* Countermeasures against inverter-generated EMI
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 are effective.
+ Do not run the signal cables and power cables (inverter I/O cables) in parallel with each other and do not bundle them.
* Run signal cables as far away as possible from power cables (inverter I/O cables).
» Use shielded cables.
* Install a ferrite core on the signal cable (Example: ZCAT3035-1330 TDK).

* Instructions for overload operation
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 current
at locked condition, starting current, etc. Reducing current may extend 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 a general-purpose motor, use an inverter of a higher capacity (up to 2 ranks). For an IPM
motor, use an inverter and IPM motor of higher capacities.

* Make sure that the specifications and rating match the system requirements.
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Power supply harmonics

5.1 Power supply harmonics

5.1.1 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.

* The differences between harmonics and noises

Item Harmonics Noise
Frequency Normally 40th to 50th degrees or less (3 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.
TR EhER Nearly proportional to the load capacity. S]Q?er\ag;::s\g/ith the current variation ratio. (Gets larger as switching speed
Affected equipment immunity Specified by standards per equipment. Different depending on maker's equipment specifications.
Countermeasure Provide an AC 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. (The FR-A840M inverter has a built-in DC reactor on its DC 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.

> MCCB MC  -------
§ . RE EX R/L1
@ : :
5 St Y ds/12
& o T o3
AC reacto
(Fé?ﬂ?oj_r) Inverter Do not insert power

factor improving capacitor.

mmmmammn A
NOTE ;:
R LR L4
« 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 of the inverter or in the DC circuit.
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Power supply harmonics

5.1.2 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.
The three-phase 200 V input specifications 3.7 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

Received power voltage 5th 7th 11th 13th 17th 19th 23rd Over 23rd
6.6 kV 35 2.5 1.6 1.3 1.0 0.9 0.76 0.70
22 kv 1.8 1.3 0.82 0.69 0.53 047 0.39 0.36
33 kV 1.2 0.86 0.55 0.46 0.35 0.32 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 N
A 4

Calculation of outgoing
harmonic current

Not more than
harmonic current upper
limit?

More than upper limit

Harmonic suppression
measures necessary

»| Equaltoorless
v than upper limit

Harmonic suppression
measures unnecessary

* Conversion factors

Classification Circuit type Conversion coefficient Ki
3 Three-phase bridge With reactor (DC side) K33=1.8
(Capacitor smoothing) With reactors (AC, DC sides) K34 =14
5 Self-excitation three-phase bridge When a high power factor converter is used K5=0

¢ Equivalent Capacity Limits

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

« Harmonic content (Values of the fundamental current is 100%)

Reactor 5th 7th 11th 13th 17th 19th 23rd 25th
Used (DC side) 30 13 8.4 5.0 47 3.2 3.0 22
Used (AC, DC sides) 28 9.1 7.2 4.1 3.2 24 1.6 1.4

* 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 page 31), harmonics must
be calculated with the following procedure:

PO =3 (Ki x Pi) [kVA] 1
Ki: Conversion coefficient (Refer to page 31)

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

i Number indicating the conversion circuit type

Rated capacity: Determined by the capacity of the
applied motor and found in the following table. 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.

* 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: Operation ratio = actual load factor x operation time ratio during 30 minutes
+ Harmonic content: Refer to page 32.
- Rated capacities and outgoing harmonic currents of inverter-driven motors

Fundamental Fundamental Outgoing harmonic current converted from 6.6 kV (mA)
Applicable wave current (A) wave current Ratef] (With a DC reactor, 100% operation ratio)
motor (kW) converted from Eanacity
400V 6.6 KV (mA) (kVA) 5th 7th 11th 13th 17th 19th 23rd 25th

75 123 7455 87.2 2237 969.2 626.2 372.8 350.4 238.6 223.7 164
90 147 8909 104 2673 1158 748.4 4455 418.7 285.1 267.3 196
110 179 10848 127 3254 1410 911.2 542.5 509.9 3471 3254 238.7
132 216 13091 153 3927 1702 1100 654.6 615.3 418.9 392.7 288
160 258 15636 183 4691 2033 1313 781.8 734.9 500.4 469.1 344
220 355 21515 252 6455 2797 1807 1076 1011 688.5 645.5 473.3
250 403 24424 286 7327 3175 2052 1221 1148 781.6 732.7 537.3
280 450 27273 319 8182 3545 2291 1364 1282 872.7 818.2 600
315 506 30667 359 9200 3987 2576 1533 1441 981.3 920 674.7
355 571 34606 405 10382 4499 2907 1730 1627 1107 1038 761.3
400 643 38970 456 11691 5066 3273 1949 1832 1247 1169 857.3
450 723 43818 512 13145 5696 3681 2191 2059 1402 1315 964
500 804 48727 570 14618 6335 4093 2436 2290 1559 1462 1072
560 900 54545 638 16363 7091 4582 2727 2564 1745 1636 1200
630 1013 61394 718 18418 7981 5157 3070 2886 1965 1842 1351

» 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

» Harmonic suppression techniques

No. Item Description
1 Reactor installation Because a DC reactor is built in on the DC side of this product, outgoing harmonic current can be suppressed. By installing an AC reactor
(FR-HAL) (FR-HAL) on the AC side of the inverter, the outgoing harmonic current suppression performance can be improved.
High power factor This converter trims the current waveform to be a sine waveform by switching the rectifier circuit (converter module) with transistors. Doing
2 an p so suppresses the generated harmonic amount significantly. Connect it to the DC area of an inverter. Use the high power factor converter
converter (FR-HC2). N )
(FR-HC2) with the accessories that come as standard.
Installation of power
3 factor improving When used with a reactor connected in series, the power factor improving correction capacitor can absorb harmonic currents.
capacitor
4 Transformer multi-phase Use two transformers with a phase angle difference of 30" as in A -A and A-A combinations to provide an effect corresponding to 12 pulses,
operation reducing low-degree harmonic currents.
5 Passive filter A capacitor and a reactor are used together to reduce impedances at specific frequencies. Harmonic currents are expected to be absorbed
(AC filter) greatly by using this technique.
This filter detects the current in a circuit generating a harmonic current and generates a harmonic current equivalent to a difference between
6 Active filter 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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Replacement procedure of the cooling fan

6 REPLACEMENT OF PARTS

6.1 Replacement procedure of the cooling fan

The replacement interval of the cooling fan used for cooling the parts generating heat such as the main circuit semiconductor is greatly affected by the
surrounding air temperature. When unusual noise and/or vibration are noticed during inspection, the cooling fan must be replaced immediately.

emmEmmmmmm
i o™ NOTE }
« Switch the power OFF before replacing fans. Even after the power supply is shut off, the inverter is charged and can cause an electric shock. Before replacing the fan,
make sure to check that the voltage across inverter main circuit terminals P/+ and N/- has been dropped enough using a tester after 10 minutes or more after the power
supply shutoff.

« To replace the fan with the cables connected, use a crosshead screwdriver whose length is 25 cm or longer.

6.1.1 Removal

(1) Remove the lower main circuit terminal cover. (Refer to page 11)
(2) Remove the fan fixing screws.

Removed

(3) Slide the fan in the direction shown by the arrow in the following figure. The hooks come off the inverter and the fan can be removed.

Disconnect the fan connector, and remove the fan itself.
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Replacement procedure of the cooling fan

(4) Remove the screws fixing the fan to the fan cover (tightening torque: 0.73 £0.1 N-m), and remove the fan.

6.1.2 Installation

(1) After confirming the orientation of the fan, install the fan so that the "AIR FLOW" arrow faces up.

[ TAIR FLCﬂ

<Fan side face>

(2) Reverse the removal procedure to reinstall the fan.

.................

.................
« Installing the fan in the opposite direction of air flow may shorten the inverter life.
« Ensure that the cables are not caught when the fan is installed.
« Switch OFF the power before starting the fan replacement work. To prevent an electric shock accident, keep the inverter with its covers on during fans replacement
since the inverter circuits are charged with voltage even after power OFF.
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Inverter rating

7 SPECIFICATIONS

7.1 Inverter rating

03630 04540
Model FR-A840M-
1 160K 200K
JApplicable motor capacity |SLD 200 250
(KW)-<1 ND (initial setting) 160 200
Rated capacity SLD 200 250
(KVA)-2 ND (initial setting) 160 200
LD 454
Rated current (A) S — - %03 >
ND (initial setting) 293 363

ND (initial setting)

temperature of 40°C

5 SLD 110% 60 s, 120% 3 s (inverse-time characteristics) at surrounding air
Q °

5 |Overload current temperature of 40°C

O |ratings3 150% 60 s, 200% 3 s (inverse-time characteristics) at surrounding air

Rated voltage«4

IThree-phase 380 to 500 V

Regenerative Brake transistor

Built-in (Built-in brake transistor model only.)

braking Maximum brake torque=6

100% torquess

Rated input AC voltage/frequency

'Three-phase 380 to 500 V, 50/60 Hz=10

Permissible AC voltage fluctuation

323 to 550 V, 50/60 Hz

>

§ Permissible frequency fluctuation +5%

; Rated input current (A)«7 SLD 363 454

z ND (initial setting) 293 363

* Power supply capacity (kVA)«s SLD 277 346
ND (initial setting) 223 277

Protection rating of structure (IEC 60529)«9

IP20 (IP55 between internal and external air regions)

Cooling system Forced air
Noise level (dB)«11 73.4 73.4
JApprox. mass (kg) 148 148

*1  The applicable motor capacity indicated is the maximum capacity applicable for use of the Mitsubishi Electric 4-pole standard motor.

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

*3  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.
*4  The maximum output voltage does not exceed the power supply voltage. The maximum output voltage can be changed within the setting range. However, the maximum

point of the voltage waveform at the inverter output side is the power supply voltage multiplied by about /2.

*5  The value when a commercially-available brake resistor is used. (Set the value of %ED in Pr.70 Special regenerative brake duty. For details, refer to page 22.)

*6  Value for the ND rating

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

*9  FR-DUOS8: IP40 (except for the PU connector)

*10 For the power voltage exceeding 480 V, set Pr.977 Input voltage mode selection. (For details, refer to the FR-A800 Instruction Manual (Detailed).)
*11  Values measured 1 m in front of the inverter and 1.6 m from the floor.
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Outline dimension drawings

7.2

Outline dimension drawings

FR-A840M-03630(160K), FR-A840M-04540(200K)

256

408
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APPENDIX

Appendix 1 Differences with the FR-A840

Item

FR-A840M

FR-A840

Surrounding air temperature

-10°C to +40°C (non-freezing)

-10°C to +50°C (non-freezing) for LD, ND (initial setting), or HD
rating
-10°C to +40°C (non-freezing) for SLD rating

Frequency range 57 to 150 Hz: maximum acceleration
speed 1G.

Altitudex1 4000 m 2500 m
Frequency range 10 to 57 Hz: maximum amplitude 0.075
Vibration mm. 2.9 m/s? or less at 10 to 55 Hz (in X, Y, and Z directions) for the

FR-A840-04320(160K) or higher

Protective structure

IP20 (IP55 between internal and external air regions) for all
capacities

Open type (IP00) for FR-A840-00770(30K) or higher

Brake transistor
(brake resistor usable)

Built-in brake transistor model is available.

Built-in for the FR-A840-00023(0.4K) to 03160(55K)

Class C3 filter is built in. (The inverter with a built-in Class C2

EMC filter filter is also available.) Class C3 filter is built in.
DC reactor Built-in Optional
Noise level (dB) 73.4 61.2 for the FR-A840-04810(185K)

PWM carrier frequency
automatic reduction function
(Pr.260
PWM frequency automatic
switchover)

Current value to enable the function for each rating:
50% of the rated current or higher

Current value to enable the function for each rating:
85% of the rated current or higher

Multiple ratings
(Pr.570 Multiple rating setting)

SLD and ND (initial setting) ratings
(Setting range: "0 or 2")

SLD, LD, ND (initial setting) and HD ratings
(Setting range: "0 to 3")

Protective function
(E.IPF (Instantaneous power
failure))

Activated when a power failure occurs for longer than 10 ms.

Activated when a power failure occurs for longer than 15 ms.

*1  For the installation at an altitude above 1000 m up to 4000 m, consider a 3% reduction in the rated current per 500 m increase in altitude.

Appendix I 37




Appendix 2 Instructions for compliance with the EU Directives

The EU Directives are issued to standardize different national regulations of the EU Member States and to facilitate free movement of the equipment, whose
safety is ensured, in the EU territory.
Since 1996, compliance with the EMC Directive that is one of the EU Directives has been legally required. Since 1997, compliance with the Low Voltage Directive,
another EU Directive, has been also legally required. When a manufacturer confirms its equipment to be compliant with the EMC Directive and the Low Voltage
Directive, the manufacturer must declare the conformity and affix the CE marking.
» The authorized representative in the EU

The authorized representative in the EU is shown below.

Name: Mitsubishi Electric Europe B.V.

Address: Mitsubishi-Electric-Platz 1, 40882 Ratingen, Germany

* Note
* We declare that this inverter and the converter unit conform with the EMC Directive in industrial environments and affix the CE marking on the inverter and the
converter unit. When using the inverter in a residential area, take appropriate measures and ensure the conformity of the inverter used in the residential area.

& EMC Directive

We declare that this inverter conforms with the EMC Directive and affix the CE marking on the inverter.

+ EMC Directive: 2014/30/EU

+ Standard(s): EN 61800-3:2004+A1:2012 (First environment / PDS Category "C2", Second environment / PDS Category "C3")

» This inverter is not intended to be used on a low-voltage public network which supplies domestic premises. Ensure the converter is suitable for the
environment in which it is to be used when using it in residential areas.

+ Radio frequency interference is expected if used on such a network.

+ The installer shall provide a guide for installation and use, including recommended mitigation devices.

Note:

First environment

Environment including buildings/facilities which are directly connected to a low voltage main supply which also supplies residential buildings. Directly connected
means that there is no intermediate transformer between these buildings.

Second environment

Environment including all buildings/facilities which are not directly connected to a low voltage main supply which also supplies residential buildings.

¢ Instructions

Ensure the EMC filter is enabled, install the product as stated below, and, then carry out any wiring.

* The inverter has a built-in EMC filter (Class C3). Enable the EMC filter. (Refer to the Instruction Manual (Detailed).)

» Connect the inverter to an earthed (grounded) power supply.

* Install the motor and controller cable found in the EMC Installation Manual (BCN-A21041-204) according to the instructions.

» To make full use of the built-in EMC filter, motor cable lengths should not exceed 20 m.

» Ensure that the finalized system which includes an inverter complies with the EMC Directive.

+ If the equipment with a built-in Class C2 EMC filter has an input current of 16 A or less, limits for harmonic current emissions of EN/IEC 61000-3-2 shall
apply. However, for professional equipment with a total rated power of 1 kW or higher, the limits for harmonic current emissions of EN/IEC 61000-3-2 shall
not apply. If the equipment input current is more than 16 A and does not exceed 75 A, the equipment complies with EN/IEC 61000-3-12 provided that the
short-circuit power Ssc is greater than or equal to the value provided in the table below at the interface point between the user's supply and the public
system. It is the responsibility of the installer or user of the equipment to ensure, by consultation with the distribution network operator if necessary, that
the equipment is connected only to a supply with a short-circuit power Ssc greater than or equal to the value mentioned in the table below. If the
equipment input current is more than 75 A and the power supply capacity is 100 kVA or more, limits for the harmonic current emissions of IEC 61000-3-4
shall apply. However, the equipment complies with IEC 61000-3-4 provided that the short-circuit ratio Rsce is greater than or equal to the value provided

in the table below.

Inverter model Standard Ssc Rsce
FR-A840M-03630(160K)
FR-A840M-04540(200K)

IEC 61000-3-4 — >350
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€ Low Voltage Directive
We have self-confirmed our inverters as products compliant to the Low Voltage Directive (Conforming standard EN 61800-5-1) and affix the CE marking on the
inverters.

+ Outline of instructions

Do not use an earth leakage circuit breaker as an electric shock protector without connecting the equipment to the earth. Connect the equipment to the
earth (ground) securely.

Wire the earth terminal independently. (Do not connect two or more cables to one terminal.)

Use the cable sizes on page 20 under the following conditions.

Surrounding air temperature: 40°C maximum

If conditions are different from above, select appropriate wire according to EN 60204.

Use a tinned (plating should not include zinc) crimping terminal to connect the earth (ground) cable. When tightening the screw, be careful not to damage
the threads.

For use as a product compliant with the Low Voltage Directive, use PVC cable whose size is indicated on page 20.

Use the molded case circuit breaker and magnetic contactor which conform to the EN or IEC Standard.

DC current may flow from the inverter to a protective earth (ground) conductor. When using a residual current device (RCD) or residual current monitor
(RCM), connect a type B RCD or RCM to the power supply side.

Use the inverter under the conditions of overvoltage category Il (usable regardless of the earth (ground) condition of the power supply), overvoltage
category lll (usable with the earthed-neutral system power supply, 400 V class only) and pollution degree 2 or lower specified in IEC 60664.

- To use the inverter under the conditions of pollution degree 2, install it in the enclosure of IP2X or higher.

- To use the inverter under the conditions of pollution degree 3, install it in the enclosure of IP54 or higher.

On the input and output of the inverter, use cables of the type and size set forth in EN 60204.

The operating capacity of the relay outputs (terminal symbols A1, B1, C1, A2, B2, and C2) should be 30 VDC, 0.3 A. (Relay output has basic isolation from
the inverter internal circuit.)

Control circuit terminals on page 14 are safely isolated from the main circuit.

Environment (For the detail, refer to page 7.)

During operation Ssc Rsce
Surrounding air temperature -10 to +40°C -20 to +65°C -20 to +65°C
Humidity 95% RH or less 95% RH or less 95% RH or less
Altitude 4000 m=1 4000 m 10000 m

*1  For installation at an altitude above 1000 m, consider a 3% reduction in the rated current per 500 m increase in altitude.

+ Wiring protection

Provide the appropriate fuse in accordance with the table below.

Fuse type Model Manufacturer Rating
FR-A840M-03630(160K) UL recognized semi-conductor fuse 170M6112 Bussmann 700V, 800A
FR-A840M-04540(200K) UL recognized semi-conductor fuse 170M6114 Bussmann 700V, 1000A

+ Short circuit ratings

400 V class

Suitable for use in a circuit capable of delivering not more than 100 kA rms symmetrical amperes, 500 V maximum.

4 Motor overload protection

When using the electronic thermal relay function as motor overload protection, set the rated motor current in Pr.9 Electronic thermal O/L relay.

Operation characteristics of electronic thermal relay function This function detects the overload of the motor, stops the operation of the inverter's output

Pr. 9 = 50% setting of Pr. 9= 100% setting transistor, and stops the output. (The operation characteristic is shown on the left.)
Inverter rafing1.2 / °f‘”"e"e" rating*"2 + When using the Mitsubishi Electric constant-torque motor
= >~ £
S |E % ,.L - —— 30Hz or more
2 ﬂé’ g jor more*3 | —20Hz - Operation range *1  When a value 50% of the inverter rated output current (current value) is set in Pr.9
3 8| = | gof20Hz 10Hz Range on the right of *2  The % value denotes the percentage to the inverter rated current. It is not the
ool 6 10Hz - characteristic curve
SE| R 6H 6Hz - Non-operation range percentage to the rated motor current.
£ g o 5ZH 0.5Hz Rhangeton, t{]e left of *3  Transistor protection is activated depending on the temperature of the heat sink. The
& 50105 < characleristic cuve /- protection may be activated even with less than 150% depending on the operating
|_Characteristic when electronic thermal conditions.
\\ \ relay function for motor protection is .
S 240 turned off (When Pr. 9 setting is 0(A))
ko
S | o 180 -
c | E
£ |5
% S \\ Range for
e | o 120 transistor
; g_ protection*3
3 60 =
3 S
3
52.5% | 105% e _
100 150 230
Inverter output current (%)
(% to the rated output current)
RECSTCEETILLLIIEN
i o™® NOTE }
« The internal accumulated heat value of the electronic thermal relay function is reset by inverter power reset and reset signal input. Avoid unnecessary reset and power-
OFF.

When multiple motors are driven with a single inverter or when a multi-pole motor or a special motor is driven, install an external thermal relay (OCR) between the
inverter and motors. When configuring an external thermal relay, note that the current indicated on the motor rating plate is affected by the line-to-line leakage current.
(Refer to the Instruction Manual (Detailed).)

The cooling effect of the motor drops during low-speed operation. Use a thermal protector or a motor with built-in thermistor.

When the difference between the inverter and motor capacities is large and the setting is small, the protective characteristics of the electronic thermal relay function will
be deteriorated. In this case, use an external thermal relay.

A special motor cannot be protected by the electronic thermal relay function. Use an external thermal relay.

Motor over temperature sensing is not provided by the drive.

The electronic thermal memory retention function is not provided by the drive.
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Appendix 3 Instructions for UL and cUL

(Standard to comply with: UL61800-5-1, CSA C22.2N0274-13)

& General precaution

CAUTION - Risk of Electric Shock -

The bus capacitor discharge time is 10 minutes. Before starting wiring or inspection, switch power off, wait for more than 10 minutes, and check for residual
voltage between terminal P/+ and N/- with a meter etc., to avoid a hazard of electrical shock.

ATTENTION - Risque de choc électrique -

La durée de décharge du condensateur de bus est de 10 minutes. Avant de commencer le cablage ou l'inspection, mettez I'appareil hors tension et attendez plus
de 10 minutes.

@ Installation

The below types of inverter have been approved as products for use in enclosure and approval tests were conducted under the following conditions.
Design the enclosure so that the surrounding air temperature, humidity and ambience of the inverter will satisfy the specifications. (Refer to page 7.)

+ Wiring protection
Provide the appropriate fuse in accordance with the table below.

Inverter model Fuse type Model Manufacturer Rating
FR-A840M-03630(160K) UL recognized semi-conductor fuse 170M6112 Bussmann 700V, 800A
FR-A840M-04540(200K) UL recognized semi-conductor fuse 170M6114 Bussmann 700V, 1000A

€ Important note
The operating capacity of the relay outputs (terminal symbols A1, B1, C1, A2, B2 and C2) should be 30 VDC, 0.3 A. (Relay output has basic isolation from the
inverter internal circuit.)

€ Wiring to the power supply and the motor

Refer to the National Electrical Code (Article 310) regarding the allowable current of the cable. Select the cable size for 125% of the rated current according to the
National Electrical Code (Article 430).

To wire the input (R/L1, S/L2, T/L3) and output (U, V, W) terminals of the inverter, use UL approved copper wires (rated at 75°C).

@ Short circuit ratings

Suitable For Use in A Circuit Capable of Delivering Not More Than 100 kA rms Symmetrical Amperes, 500 V Maximum.

4 Motor overload protection

When using the electronic thermal relay function as motor overload protection, set the rated motor current in Pr.9 Electronic thermal O/L relay.

Operation characteristics of electronic thermal relay function This function detects the overload (overheat) of the motor, stops the operation of the

Pr. 9 = 50% setting of Pr. 9= 100% setting inverter's output transistor, and stops the output. (The operation characteristic is shown on
inverter rating*1.2 [ of inverter rating*1.2 the left )
< o | ) . . . .
< E %oz —q‘t—— b — 30Hz or more * When using the Mitsubishi Electric constant-torque motor
25| g, [|ormores 20Hz | (- Operation range (1) Setone of "1, 13 to 16, 50, 53, 54" in Pr.71. (This provides a 100% continuous torque
L2g|= 60{20Hz. 10Hz Range on the right of L.
0|5 10Hz characteristic curve characteristic in the low-speed range.)
22|12 6Hz - Non-operation range .
ET|§ ™= 05Hz| | Range on the left of (2) Set the rated current of the motor in Pr.9.
= S- 5010.5Hz < characteristic curve
3 Characteristic when electronic thermal . . .
\\ \ ’,e|:yrafz:;z):,cf\z, emr:)(e;;:g‘l';m:r‘;ﬂa *1  When a value 50% of the inverter rated output current (current value) is set in Pr.9
“g’, 240 turned off (When Pr. 9 setting is 0(A)) *2  The % value denotes the percentage to the inverter rated current. It is not the
S| percentage to the rated motor current.
2 % 180 *3  When you set the electronic thermal relay function dedicated to the Mitsubishi Electric
< £ constant-torque motor, this characteristic curve applies to operation at 6 Hz or higher.
3|5 Range for *4  Transistor protection is activated depending on the temperature of the heat sink. The
& |3 120 transistor protection may be activated even with less than 150% depending on the operating
3 §. protection*3 conditions.
2
8 60
&
) 525%. | 105% =

50 100 150 230
Inverter output current (%)
(% to the rated output current)

mmmmammnan
o7 NOTE

« The internal accumulated heat value of the electronic thermal relay function is reset by inverter power reset and reset signal input. Avoid unnecessary reset and power-
OFF.
When multiple motors are driven with a single inverter or when a multi-pole motor or a special motor is driven, install an external thermal relay (OCR) between the
inverter and motors. Note that the current indicated on the motor rating plate is affected by the line-to-line leakage current (details in the Instruction Manual (Detailed))
when selecting the setting for an external thermal relay.
The cooling effect of the motor drops during low-speed operation. Use a thermal protector or a motor with built-in thermistor.
When the difference between the inverter and motor capacities is large and the setting is small, the protective characteristics of the electronic thermal relay function will
be deteriorated. In this case, use an external thermal relay.
A special motor cannot be protected by the electronic thermal relay function. Use an external thermal relay.
Set Pr.9 = "0" for vector-control-dedicated motors (SF-V5RU) because they are equipped with thermal protectors.
Motor over temperature sensing is not provided by the drive.
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Appendix 4 Instructions for EAC

EAL

The product certified in compliance with the Eurasian Conformity has the EAC marking.

Note: EAC marking

In 2010, three countries (Russia, Belarus, and Kazakhstan) established a Customs Union for the purposes of revitalizing the economy by forming a large
economic bloc by abolishing or reducing tariffs and unifying regulatory procedures for the handling of articles.

Products to be distributed over these three countries of the Customs Union must comply with the Customs Union Technical Regulations (CU-TR), and the EAC
marking must be affixed to the products.

For information on the country of origin, manufacture year and month, and authorized sales representative (importer) in the CU area of this product, refer to the
following:

« Country of origin indication
Check the rating plate of the product. (Refer to page 3.)
Example: MADE IN JAPAN

« Manufactured year and month
Check the SERIAL number indicated on the rating plate of the product. (Refer to page 3.)

Rating plate example
a o o 000000
Symbol Year Month Control number
SERIAL

The SERIAL consists of one symbol, two characters indicating the production year and month, and six characters
indicating the control number. The last digit of the production year is indicated as the Year, and the Month is indicated
by 1to 9, X (October), Y (November), or Z (December).

« Authorized sales representative (importer) in the CU area
The authorized sales representative (importer) in the CU area is shown below.
Name: Mitsubishi Electric (Russia) LLC
Address: 52, bld 1 Kosmodamianskaya Nab 115054, Moscow, Russia
Phone: +7 (495) 721-2070
Fax: +7 (495) 721-2071
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Appendix 5 Restricted Use of Hazardous Substances in Electronic
and Electrical Products

The mark of restricted use of hazardous substances in electronic and electrical products is applied to the product 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.
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A ST/T11364 FIFLE Sl .

O: FRIZA EMITAEZHAEHTE KRB R R 5 B 0E GB/T26572 ME B ZR UL .

X o NG FYIAE %A 25D — RS SR L P 3 BEE S GB/T26572 MILE Y B A 255K
#1 HMERHICEY X, ARGE S, TR YR A R LR R
¥ ARYEEERAS, — T RN R A AR

Appendix 6 Referenced Standard (Requirement of Chinese
standardized law)

This Product is designed and manufactured accordance with following Chinese standards.

Machinery safety : GB/T 16855.1
GB/T 12668.502
GB 28526
GB/T 12668.3
Electrical safety : GB/T 12668.501
EMC : GB/T 12668.3
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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
+ afailure 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.)
» afailure 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
» afailure 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.




@ About the enclosed CD-ROM

» The enclosed CD-ROM contains PDF copies of the manuals related to this product.

0 Before using the enclosed CD-ROM

The copyright and other rights of the enclosed CD-ROM all belong to Mitsubishi Electric Corporation.

No part of the enclosed CD-ROM may be copied or reproduced without the permission of Mitsubishi Electric Corporation.

Specifications of the enclosed CD-ROM are subject to change for modification without notice.

We are not responsible for any damages and lost earnings, etc. from use of the enclosed CD-ROM.

Trademarks

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

Adobe and Adobe Reader are either registered trademarks or trademarks of Adobe Systems Incorporated in the United States and/or other countries.
Intel and Pentium are trademarks of Intel Corporation in the United States and/or other countries.

Other company and product names of companies herein are all trademarks or registered trademarks of those respective companies.

Warranty

We do not provide a warranty against defects in the enclosed CD-ROM and related documents.
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« This is a personal computer dedicated CD-ROM. Do not attempt to play it on ordinary audio devices. The loud volume may damage hearing and speakers.

€ System requirements for the enclosed CD-ROM

» The following system is required to read instruction manuals contained in the enclosed CD-ROM.

Item Specifications
0s Microsoft® Windows® 10, Windows® 8.1, Windows® 8, Windows® 7, Windows Vista®
CPU Intel® Pentium® or better processor
Memory 128 MB of RAM
Hard disk 90 MB of available hard-disk space
CD-ROM drive Double speed or more (more than quadruple speed is recommended)
Monitor 800x600 dots or more
Application Adobe® Reader®®7.0 or more
Internet Explorer™ 6.0 or more

€ Operating method of the enclosed CD-ROM

How to read instruction manuals

Step 1. Start the personal computer and place the enclosed CD-ROM in the CD-ROM drive.
Step 2. The main window will automatically open in the web browser.

Step 3. Choose your language from a language menu.

Step 4. Click the manual you want to read in the "INSTRUCTION MANUAL" list.

Step 5. The PDF manual will open.

Manual opening of the enclosed CD-ROM

Step 1. Start the personal computer and place the enclosed CD-ROM in the CD-ROM drive.

Step 2. Open the "index.html" file.

Step 3. The main window will open in the web browser. Follow the previous steps from Step 3 to Step 5.

PDF data of the instruction manual are stored in "MANUAL" folder on the enclosed CD-ROM.
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FR-A800/A800 Plus Series
Instruction Manual Supplement

1 Online L compensation

Sensorless

Under Real sensorless vector control, inductance compensation can be used to prevent degradation in control
performance when magnetic saturation occurs in the motor.

Pr. Name t]al:;l Setting range Description
221 Excitation current 259 25 to 200% Set the excitation current command value for inductance
C161 | compensation point 1 ° ° compensation.
222 Inductance 9999 0 to 200% Set the inductance compensation rate.
C162 | compensation rate 1 9999 Inductance compensation rate 1 disabled.
223 Excitation current 50% 25 to 200% Set the excitation current command value for inductance
C163 | compensation point 2 ° ¢ compensation.
224 Inductance 9999 0 to 200% Set the inductance compensation rate.
C164 | compensation rate 2 9999 Inductance compensation rate 2 disabled.
225 Excitation current 759 25 to 200% Set the excitation current command value for inductance
C165 | compensation point 3 ° ¢ compensation.
226 Inductance 9999 0 to 200% Set the inductance compensation rate.
C166 | compensation rate 3 9999 Inductance compensation rate 3 disabled.
227 Excitation current 125% 25 to 200% Set the excitation current command value for inductance
C167 | compensation point 4 ° ¢ compensation.
228 Inductance 9999 0 to 200% Set the inductance compensation rate.
C168 | compensation rate 4 9999 Inductance compensation rate 4 disabled.
71 Abolied motor 0 1 By selecting a motor, the thermal characteristic and motor
C100 PP constant of each motor are set.
0.4 to 55 kW2 _ _
80 . = Set the applied motor capacity.
c101 Motor capacity 9999 0 to 3600 kW
9999 V/F control
81 Number of motor 9999 2,4,6,8,10,12 | Set the number of motor poles.
C102 |poles 9999 V/F control
. Inverter 0to 500 A2
2103 Elf;:;mc thermal O/ rated 3 Set the rated motor current.
current™ 0 to 3600 A
g:: 04 Rated motor voltage |200/400 Vv"° | 0 to 1000 V Set the rated motor voltage (V).
84 Rated motor 9999 10 to 400 Hz Set the rated motor frequency (Hz).
C105 | frequency 9999 The setting value of Pr.3 Base frequency is used.
0 No offline auto tuning
1 Offline auto tuning is performed without the motor rotating.
. . Offline auto tuning is performed without the motor rotating
?;(: 10 ‘:t‘;tt‘l";“"'"g setting/ |, " (under V/F control for EM-A/MM-CF).
101 Offline auto tuning is performed with the motor rotating.
131 Offline auto tuning is performed with the motor rotating
(including magnetic saturation L tuning).

*1  For the setting range, refer to the Instruction Manual (Detailed).

*2  For the FR-A820-03160(55K) or lower, and FR-A840-01800(55K) or lower.

*3  For the FR-A820-03800(75K) or higher, and FR-A840-02160(75K) or higher.

*4  For the FR-A820-00077(0.75K) or lower and FR-A840-00038(0.75K) or lower, it is set to 85% of the inverter rated current.
*5  The initial value differs according to the voltage class (200 V / 400 V).
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& Excitation current
Pr.225, Pr.227)

» The excitation current compen

compensation point settings (Pr.221, Pr.223,

sation points 1 to 4 can be set regardless of the order of the parameters Pr.221,

Pr.223, Pr.225, and Pr.227. (The Pr.221 setting needs not be smaller than the Pr.225 setting.) The setting values
of the excitation current compensation points 1 to 4 are automatically arranged by the inverter in ascending order.

* 100% cannot be set in Pr.221,

Pr.223, Pr.225, and Pr.227.

» Set different values in Pr.221, Pr.223, Pr.225, and Pr.227.
» Setting example when Pr.221 setting < Pr.223 setting < Pr.225 setting < Pr.227 setting

Inductance compensation
rate (%)

Pr.222
Pr.224

Pr.226

100%
(Pr.92)

Pr.228

Minimum value

A

|

|
,,,,,,,,,,,,,,,,,,,,,,,, N
|

Pr.221 Pr.223 Pr.225 100% Pr.227 300% Excitation current
(Pr.82) command (%)

+ Setting example when Pr.225 setting < Pr.223 setting < Pr.221 setting < Pr.227 setting

Inductance compensation
rate (%)

Pr.226
Pr.224

Pr.222

100%
(Pr.92)

Pr.228

Minimum value

A

|

|
,,,,,,,,,,,,,,,,,,,,,,,, N
|

»
>

Pr.225 Pr.223 Pr.221 100% Pr.227 300% Excitation current
(Pr.82) command (%)
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€ Inductance compensation rate settings (Pr.222, Pr.224, Pr.226,

Pr.228)

The inductance compensation rates 1 to 4 can be automatically set by offline auto tuning.
When "9999" is set in Pr.222, Pr.224, Pr.226, or Pr.228, the corresponding point is invalid.
Setting example when "9999" is set in Pr.224 and Pr.228

Inductance compensation ,
rate (%)

o

Pr.222

Pr.226

100%
(Pr.92)

Pr.221 Pr.225 100% Excitation current
(Pr.82) command (%)

€ Offline auto tuning (including magnetic saturation L tuning)

Poin tP

» The following describes how to perform magnetic saturation L tuning. For other offline auto tuning, refer to the
description of offline auto tuning for an induction motor in the Instruction Manual (Detailed).

* When offline auto tuning (including magnetic saturation L tuning) is performed, the tuning result is set in the motor
constant related parameters (Pr.82, Pr.90 to Pr.94, Pr.859, and Pr.298). For details, refer to the description of
offline auto tuning for an induction motor in the Instruction Manual (Detailed).

Before performing offline auto tuning

Check the following points before performing offline auto tuning:

Check that a value other than "9999" is set in Pr.80 and Pr.81, and Real sensorless vector control is selected
(with Pr.800).

Check that a motor is connected. (Check that the motor is not rotated by an external force during tuning.)

To perform magnetic saturation L tuning, remove the load and apply only the inertia load.

Select a motor with the rated current equal to or less than the inverter rated current. (The motor capacity must be
0.4 kW or higher.) If a motor with substantially low rated current compared with the inverter rated current,
however, is used, speed and torque accuracies may deteriorate due to torque ripples, etc. Set the rated motor
current to about 40% or higher of the inverter rated current.

Tuning is not available for a high-slip motor, high-speed motor, or special motor.

The maximum frequency is 400 Hz.

Check the following points for the offline auto tuning with motor rotation (Pr.96 Auto tuning setting/status =
"131").

The torque is not sufficient during tuning.

Check that the motor can be rotated up to the speed close to the rated speed.

Check that the mechanical brake is released.

Offline auto tuning is not performed correctly when the surge voltage suppression filter (FR-ASF-H/FR-BMF-H)
is inserted between the inverter and motor. Be sure to remove it before performing tuning.
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W Settings

» To perform tuning, set the following parameters about the motor.

status

First
motor Name Initial value Description
Pr.
80 Motor capacity 9999 (V/F control) Set the motor capacity (kW).
81 Number of motor poles | 9999 (V/F control) Set the number of motor poles (2 to 12).
800 Contrgl method 20 Set this parameter under Real sensorless vector control.
selection
9 IrEeI;c;tronlc thermal O/L Inverter rated current | Set the rated motor current (A).
83 Rated motor voltage | 200V /400 V"' Set the rated motor voltage (V) printed on the motor's rating plate.
Rated motor Set the rated motor frequency (Hz). When the setting is "9999", the Pr.3
84 9999 S
frequency Base frequency setting is used.
Set this parameter according to the motor. 2 Three types of motor
[l Applied motor 0 (standard motor) constant setting ranges, units and tuning data can be stored according
to settings.
Set "131".
96 Auto tuning setting/ 0 131: Tuning is performed with the motor rotating. The motor can rotate

up to the speed near the rated motor frequency. The magnetic
saturation characteristic is also tuned.

o® NOTE

*1  The initial value differs according to the voltage class (200 V / 400 V).
*2  Set Pr.71 Applied motor according to the motor to be used. (For the Pr.71 setting values, refer to the Instruction Manual (Detailed).)

* "131" cannot be set in Pr.463 Second motor auto tuning setting/status.
* When Pr.11 DC injection brake operation time = "0" or Pr.12 DC injection brake operation voltage = "0", offline
auto tuning is performed at the initial setting of Pr.11 or Pr.12.

» For tuning accuracy improvement, set the following parameters when the motor constants are known in advance.

First motor Mitsubishi Electric motor
Pr Name (SF-JR, SF-HR, SF-JRCA, Other motors
: SF-HRCA)
707 Motor inertia (integer i i3
—— (integer) 9999 (initial value) Motor inertia )
724 Motor inertia (exponent) Jm = Pr.707 x 10*(-Pr.724) (kg-m<)

Point )’

*3  The setting is valid only when a value other than "9999" is set in both Pr.707 and Pr.724.

B Performing tuning

» Before performing tuning, check the monitor display of the operation panel or parameter unit if the inverter is in the

state ready for tuning. The motor starts by turning ON the start command while tuning is unavailable.

* In the PU operation mode, press / on the operation panel.

For External operation, turn ON the start command (STF signal or STR signal). Tuning starts.
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«“® NOTE

Satisfy the required inverter start conditions to start offline auto tuning. For example, stop the input of the MRS
signal.

To force tuning to end, use the MRS or RES signal or | SUE1 on the operation panel.

(Turning OFF the start signal (STF signal or STR signal) also ends tuning.)

During offline auto tuning, only the following 1/O signals are valid (initial value).

Input terminals <valid signals>: STP (STOP), OH, MRS, RT, RES, STF, STR, S1, and S2

Output terminals: RUN, OL, IPF, FM/CA, AM, A1B1C1, and So (SO)

When the rotation speed and the output frequency are selected for terminals FM/CA and AM, the progress status
of offline auto tuning is output in 15 steps from FM/CA and AM.

Do not perform ON/OFF switching of the Second function selection (RT) signal during offline auto tuning. Auto
tuning will not be performed properly.

Setting offline auto tuning (Pr.96 Auto tuning setting/status = "131") will make pre-excitation invalid.

When the offline auto tuning with motor rotation is selected (Pr.96 Auto tuning setting/status = "131"), take caution
and ensure safety against the rotation of the motor.

When executing offline auto tuning, input the operation command after switching ON the main circuit power (R/L1,
S/L2, T/L3) of the inverter.

While Pr.79 Operation mode selection = "7", turn ON the PU operation external interlock (X12) signal for tuning
in the PU operation mode.

» During tuning, the monitor is displayed on the operation panel as follows.

Tuning status Operation panel (FR-DU08) display | LCD operation panel (FR-LU08) display
AutoTune 12:34
. TUNE
(1) Setting | | 131
--- STOP PU
[PREV] _ |NEXT]
AutoTune 12:34
. . TUNE
(2) Durlng tunlng I | 132
STF FWD PU
|[PREV] |NEXT]
(3) Normal TRONE e
completion Compretea | 133
STF STOP PU
[PREV]| ___ |NEXT]
* Note: Offline auto tuning time (with the initial setting)
Offline auto tuning setting Time

With the motor rotating (including magnetic saturation L tuning)
(Pr.96 ="131")

Approximately 140 s maximum

+ When offline auto tuning ends, press 252 on the operation panel during PU operation. For External operation,

turn OFF the start signal (STF signal or STR signal).
This operation resets the offline auto tuning, and the PU's monitor display returns to the normal indication.

(Without this operation, next operation cannot be started.)

«“® NOTE

The motor constants measured once during offline auto tuning are stored as parameters and their data are held until
offline auto tuning is performed again. However, the tuning data is cleared when performing All parameter clear.
Changing Pr.71 after tuning completion will change the motor constant. For example, if "3" is set in Pr.71 after tuning
is performed with Pr.71 = "0", the tuning data becomes invalid. To use the tuned data, set "0" again in Pr.71.
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+ If offline auto tuning has ended in error (see the following table), motor constants are not set. Perform an inverter

reset and perform tuning again.

Error display Error cause Countermeasures
8 Forced end Set Pr.96 = "131" and retry.
9 Inverter protective function operation Make the setting again.
. ) L Set the acceleration/deceleration time longer.

The current limit (stall prevention) function is . . s waw

91 activated Set Pr.156 Stall prevention operation selection = "1".
’ Remove the load and apply only the inertia load, then retry.

92 The converter output voltage fell to 75% of the | Check for the power supply voltage fluctuation.

rated voltage. Check the Pr.83 Rated motor voltage setting.
93 Calculation error. Check the Pr.83 and Pr.84 settings.

The motor is not connected. Check the motor wiring and make the setting again.

Rotation tuning frequency setting error.
94 (The frequency command for the tuning was Check the Pr.1 Maximum frequency and Pr.31 to Pr.36

given to exceed the maximum frequency setting, | Frequency jump settings.

or to be in the frequency jump range.)

Magnetic saturation L tuning error Remove the load and apply gnly the inertia load, then .retry.

o ) . Reduce the range of the excitation current compensation
95 (The excitation current did not reach the set point . . . o
L points, and adjust the setting so that the excitation current
within 20 s.) . . L
compensation points 1 to 4 are evenly distributed, then retry.

=

* When tuning is ended forcibly by pressing

or turning OFF the start signal (STF or STR) during tuning,

offline auto tuning does not end properly. (The motor constants have not been set.)

Perform an inverter reset and perform tuning again.

* When the rated power supply of the motor is 200/220 V (400/440 V) 60 Hz, set the rated motor current multiplied
by 1.1 in Pr.9 Electronic thermal O/L relay after tuning is complete.

* For a motor with a PTC thermistor, thermal protector, or some other thermal detector, set "0" (motor overheat

protection by inverter invalid) in Pr.9 to protect the motor from overheating.

«“® NOTE

* An instantaneous power failure occurring during tuning will result in a tuning error. After power is restored, the
inverter starts normal operation. Therefore, when the STF (STR) signal is ON, the motor starts forward (reverse)

rotation.

* Any fault occurring during tuning is handled as in the normal operation. However, if the retry function is set, no retry

is performed.

» The set frequency monitor displayed during the offline auto tuning is 0 Hz.

/\CAUTION

* Note that the motor may start running suddenly.
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B Parameters updated by tuning results after tuning
The following table shows the parameters to which the offline auto tuning result is applied according to the Pr.96

setting.

o: Applied, —: Not applied

m;'::‘tpr_ Name Pr96=1 | Pr96=11 | Pr96=101 | Pr.96=131
82 Motor excitation current o — o o
90 Motor constant (R1) o o o o
91 Motor constant (R2) o — o o
92 Motor constant (L1)/d-axis inductance (Ld) o — o o
93 Motor constant (L2)/g-axis inductance (Lq) o — o o
94 Motor constant (X) o — o o
859 Torque current/Rated PM motor current o — o o
298 Frequency search gain o o o o
96 Auto tuning setting/status o o o o
222 Inductance compensation rate 1 " — " )
224 Inductance compensation rate 2 " — 1 o
226 Inductance compensation rate 3 _ — 1 o
228 Inductance compensation rate 4 " — 1 o

*1

When offline auto tuning is performed with Pr.96 = "1 or 101", "9999" is set.

2 Starting magnetic pole position detection pulse width

When the FR-A8AL or FR-A8TP is used to drive a PM motor under Vector control, the tuning result is applied to the

starting magnetic pole position detection pulse width at offline auto tuning with the Vector control setting.

For how to perform offline auto tuning, refer to "Offline auto tuning for a PM motor (under Vector control)" in the

Instruction Manual (Detailed).

€ Parameters updated by tuning results after tuning

Tuning according to Pr.96 (Pr.463)
Pr. Name setting Description
101 1 1
90 (458) Motor constant (R1) o o Resistance per phase
Motor constant (L1)/d-axis L
92 (460) inductance (Ld) o — d-axis inductance
Motor constant (L2)/g-axis . L
93 (461) inductance (Lq) o g-axis inductance
711 (739) Motor Ld decay ratio o — d-axis inductance decay ratio
712 (740) Motor Lq decay ratio o — g-axis inductance decay ratio
When the setting value is
. . - 10000 or more: With polarity
Starting magnetic pole position *3 *3 . ; .
721 (742) detection pulse width o — inversion for compensation,
P voltage pulse (Pr. setting
minus 10000) us
859 (860) Torque current/Rated PM motor o _
current
96 (463) Auto tuning setting/status o o
* . Encoder position tuning setting/ Encoder position tuning
1 2 — —
373 871 status ° status
11057 | 8872 Encoder magnetic pole position o . . Turning data of encoder
offset position tuning

o: Tuned, —: Not tuned
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*1

*3  The tuning result is set only when the FR-A8AL or FR-A8TP is used.

«“® NOTE

The setting is available when the FR-A8AL/FR-A8APR/FR-A8APS/FR-A8APA is installed.
*2  The setting is available when the FR-A8TP is installed.

« If the offline auto tuning is started before the encoder position tuning is finished (Pr.1105 (Pr.887) = "65535") for a
PM motor, the protective function (E.MP) is activated.

3 Emergency drive status monitor

"10" has been added for the emergency drive status monitor display on the operation panel.

+ Set"68"in Pr.52, Pr.774 to Pr.776, Pr.992 to monitor the status of the emergency drive on the operation panel.
+ Description of the status monitor

Operation Description
panel . q . .
indication Emergency drive setting Emergency drive operating status
0 Emergency drive function settingis |
not available.
1 During normal operation
Operating properly
Electronic bypass during A certain alarm is occurring.
4 zir::t;?:dncy drive operation is Emergency drive in | A fault is occurring. The operation is being continued
: operation by the retry.
5 A fault is occurring. The continuous operation is not
allowed due to output shutoff.
Parameter settings for electronic
10 bypass during emergency drive ) )
operation are enabled. During normal operation
11
12 Operating properly
13 A certain alarm is occurring. 2
14 Emergency drive in | A fault is occurring. The operation is being continued
) ) operation by the retry.
Electronic bypass during - - - —
15 emergency drive operation is A fault is occurring. The continuous operation is not
enabled. allowed due to output shutoff.
2[]*1 Electroni(? bypass is st.arted during emergency drive (during acceleration/
deceleration to the switchover frequency).
3[]*1 I?uring electronic bypass during emergency drive (waiting during the interlock
time).
4[]*1 During commercial power supply operation during emergency drive
*1  The value in the ones place indicates the previous displayed value (the setting at a fault occurrence).
*2  "A certain alarm" means a protective function disabled during emergency drive.

o® NOTE

» For other information on the emergency drive function, refer to the Instruction Manual (Detailed).
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| EUROPEAN REPRESENTATIVES |

| EUROPEAN REPRESENTATIVES |

| EURASIAN REPRESENTATIVES

Mitsubishi Electric Europe B.V. ~ EUROPE
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Fax: +7 495 /721 2071 Phone: +372 6518 140

Mitsubishi Electric Europe B.V.  SPAIN  UTU Automation Oy FINLAND

Carretera de Rubi 76-80 Apdo. 420
E-08190 Sant Cugat del Vallés (Barcelona)
Phone: +34 (0) 93 / 5653131

Fax: +34 (0) 93 / 5891579

Peltotie 37i

FIN-28400 Ulvila

Phone: +358 (0)207 / 463 500
Fax: +358 207 / 463 501

Mitsubishi Electric Europe B.V. (Scandinavia)  SWEDEN
Hedvig Mdllers gata 6,
SE- 223 55 Lund

Phone: +46 (0) 8 625 10 00

Mitsubishi Electric Turkey Elekirik UriinleriA.S.  TURKEY
Fabrika Otomasyonu Merkezi

Serifali Mahallesi Nutuk Sokak No.5
TR-34775 Umraniye-ISTANBUL
Phone: +90 (216) 969 25 00

Fax: +90 (216) / 526 39 95

Mitsubishi Electric Europe B.V.
Travellers Lane

UK-Hatfield, Herts. AL10 8XB
Phone: +44 (0)1707 / 28 87 80
Fax: +44 (0)1707 / 27 86 95

Mitsubishi Electric Europe B.V.
Dubai Silicon Oasis

United Arab Emirates - Dubai
Phone: +971 4 3724716

Fax: +971 4 3724721

Mitsubishi Electric Corporation
Tokyo Building 2-7-3
Marunouchi, Chiyoda-ku
Tokyo 100-8310

Phone: +81 (3) 3218-2111
Fax: +81 (3) 3218-2185

Mitsubishi Electric Automation, Inc.
500 Corporate Woods Parkway
Vernon Hills, IL 60061

Phone: +1 (847) 478-2100
Fax: +1 (847) 478-0328

UK

UAE

JAPAN

USA

46 I IB-0600932-A

UTECO AB.E.E.
5, Mavrogenous Str.
GR-18542 Piraeus
Phone: +30 (0)211 / 1206-900
Fax: +30 (0)211 / 1206-999

MELTRADE Kift.

Fertd utca 14.

HU-1107 Budapest
Phone: +36 (0)1/431-9726
Fax: +36 (0)1/431-9727

OAK Integrator Products SIA LATVIA
Ritausmas iela 23

LV-1058 Riga

Phone: +371 67842280

Automatikos Centras, UAB LITHUANIA
Neries krantiné 14A-101

LT-48397 Kaunas

Phone: +370 37 262707

Fax: +370 37 455605

ALFATRADE Ltd.

99, Paola Hill

Malta-Paola PLA 1702
Phone: +356 (0)21 /697 816
Fax: +356 (0)21 /697 817

GREECE

HUNGARY

MALTA

4 B, Yevhena Sverstyuka Str.
UA-02002 Kiev

Phone: +380 (0)44 / 494 33 44
Fax: +380 (0)44 / 494-33-66

MIDDLE EAST REPRESENTATIVE

EIM Energy EGYPT
3 Roxy Square

ET-11341 Heliopolis, Cairo

Phone: +202 24552559

Fax: +202 245266116

SHERF Motion Techn. Ltd.
Rehov Hamerkava 19
IL-58851 Holon

Phone: +972 (0)3 / 559 54 62
Fax: +972 (0)3 / 556 01 82

CEG LIBAN LEBANON
Cebaco Center/Block A Autostrade DORA
Lebanon-Beirut

Phone: +961 (0)1 / 240 445

Fax: +961 (0)1 /240 193

ISRAEL

AFRICAN REPRESENTATIVE

ADROIT TECHNOLOGIES ~ SOUTH AFRICA
20 Waterford Office Park 189 Witkoppen Road
ZA-Fourways

Phone: + 27 (0)11 /658 8100

Fax: + 27 (0)11 /658 8101
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