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

@ Injury Prevention

/\ CAUTION

Safety Instructions

Do not attempt to install, operate, maintain or inspect the
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 conditions below.

* A person who took a proper engineering training.

Such training may be available at your local Mitsubishi
Electric office. Contact your local sales office for schedules
and locations.

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

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

Incorrect handling may cause hazardous
A WARNING conditions, resulting in death or severe
injury.
Incorrect handling may cause hazardous
ACAUTION conditions, resulting in medium or slight
injury, or may cause only material
damage.

Note that even the ACAUHON level may even lead to a

serious consequence according to conditions. Be sure to
follow the instructions of both levels as they are critical to
personal safety.

® The voltage applied to each terminal must be the ones specified in the
Instruction Manual (Detailed). Otherwise an explosion or damage may
occeur.

® 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 the
inverter as it will be extremely hot. Touching these devices may cause

burns.

4 Additional Instructions

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

/\ CAUTION

@ Electric Shock Prevention

A WARNING

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

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

® Before wiring or inspection, the power lamp must be switched OFF. Any
person who is involved in wiring or inspection shall wait for at least 10
minutes after the power supply has been switched 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 product must be earthed (grounded). Earthing (grounding) must
conform to the requirements of national and local safety regulations and
electrical code (NEC section 250, IEC 61140 class 1 and other applicable
standards).

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

® The inverter must be installed before wiring. Otherwise you may get an
electric shock or be injured.

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

® Do not subject the cables to scratches, excessive stress, heavy loads or
pinching. Doing so may cause an electric shock.

® Do not change the cooling fan while power is ON as it is dangerous.

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

® Never touch the motor terminals, etc. right after powering OFF as the DC
voltage is applied to the motor for 1 second at powering OFF if the main

® 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.

circuit capacitor capacity is measured. Doing so may cause an electric shock.

@ Fire Prevention

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 rest heavy objects on the product.

® Do not stack the boxes containing inverters higher than the number
recommended.

©® When carrying the inverter, do not hold it by the front cover. It may fall or
break.

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

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

® Do not install the 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 the inverter if it is damaged or has parts missing.

® Foreign conductive objects must be prevented from entering the inverter.
That includes screws and metal fragments or other flammable substance
such as oil.

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

® For the FR-A860-00090 or lower, the surrounding air temperature must be
-10 to +40°C for the LD, ND, or HD rating (-10 to +30°C for the SLD
rating) (non-freezing). Otherwise the inverter may be damaged.

® For the FR-A860-00170 to 01080, the surrounding air temperature must
be -10 to +40°C (non-freezing). Otherwise the inverter may be damaged.

® For the FR-A860-01440 or higher, the surrounding air temperature must
be -10 to +50°C for the LD or ND rating (-10 to +40°C for the SLD or HD
rating) (non-freezing). Otherwise the inverter may be damaged.

® The ambient humidity must be 95%RH or less (non-condensing).
Otherwise the inverter may be damaged. (Refer to page 5 for details.)

® The storage temperature (applicable for a short time, e.g. during transit)
must be between -20 and +65°C. Otherwise the inverter may be
damaged.

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

® Do not use this product at an altitude above 2500 m. Vibration should not

exceed 5.9 m/s? «1 at 10 to 55 Hz in X, Y, and Z directions. Otherwise the
inverter may be damaged. (For installation at an altitude above 1000 m,
consider a 3% reduction in the rated current per 500 m increase in
altitude.)

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

® To prevent a failure, do not use the inverter with a part or material
containing halogen flame retardant including bromine.

Wiring

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

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

® Even with the power OFF, high voltage is still applied to the terminals U, V
and W while the PM motor is running. Ensure the PM motor has stopped
before carrying out any wiring.

® 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, each parameter must be confirmed and
adjusted. A failure to do so may cause some machines to make

unexpected motions.

/\ CAUTION

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

@ [f the inverter becomes faulty, the inverter 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 excessively overheat due to damage of the brake transistor and
such, causing 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.

*1 2.9 m/s? or less for the FR-A860-02890 or higher.




A WARNING

Usage

® Stay away from the equipment when the retry function is set as it will
restart suddenly after a trip.

® 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 this inverter only with three-phase induction motors or with a PM
motor. Connection of any other electrical equipment to the inverter output
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 the equipment.

® Do not perform parts removal which is not instructed in the Instruction
Manual (Detailed). Doing so may lead to fault or damage of the product.

/\ CAUTION

Usage

® The electronic thermal relay function does not guarantee protection of the
motor from overheating. It is recommended to install both an external
thermal and 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.

® The effect of electromagnetic interference must be reduced by using a
noise filter or by other means. Otherwise nearby electronic equipment
may be affected.

® Appropriate precautions must be taken to suppress harmonics. Otherwise
power supply harmonics from the inverter may heat/damage the power
factor correction capacitor and generator.

® To drive a 600 V class motor by this product, use an insulation-enhanced
motor, or take measures to suppress surge voltage. Otherwise surge
voltage, which is attributed to the length and thickness of wire, may occur
at the motor terminals, causing the motor insulation to deteriorate.

® When parameter clear or all parameter clear is performed, the required
parameters must be set again before starting operations because all
parameters return to their initial values.

® This product can be easily set for high-speed operation. Before changing
its setting, the performances of the motor and machine must be fully
examined.

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

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

@ Static electricity in your body must be discharged before you touch the
product.

® Only one PM motor can be connected to an inverter.

® 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 in the induction motor control settings (initial
settings). Do not use an induction motor in the PM sensorless vector
control settings. It will cause a failure.

® |n the system with a PM motor, the inverter power must be turned ON
before closing the contacts of the contactor at the output side.

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

® To maintain the security (confidentiality, integrity, and availability) of the
inverter and the system against unauthorized access, DoSx2 attacks,
computer viruses, and other cyberattacks from external devices via
network, take appropriate measures such as firewalls, virtual private
networks (VPNs), and antivirus solutions. We shall have no responsibility
or liability for any problems involving inverter trouble and system trouble
by DoS attacks, unauthorized access, computer viruses, and other
cyberattacks.

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 the inverter or an external device controlling the inverter.

@ |f the breaker installed on the input side of this product trips, check for
wiring faults (short circuits etc.) and damage to internal parts of this
product. Identify and remove the cause of the trip before resetting the
tripped breaker and applying the power to the product again.

® When a protective function is activated, take an appropriate corrective
action, then reset the inverter, and resume the operation.

Maintenance, inspection and parts replacement

® Do not carry out a megger (insulation resistance) test on the control circuit
of the inverter. It will cause a failure.

Disposal

® The inverter must be treated as industrial waste.

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

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.
Do not connect a PM motor.

PM motor control setting

/\ The inverter is set for the PM
motor control.
Do not connect an induction
motor.

General instruction

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




MEMO



1

INVERTER INSTALLATION AND PRECAUTIONS

@ Inverter model
* FR-A860-00450 or lower

FR-A8[60 - 00320 | -1 |-N6]
[ [
‘ Symbol ‘Voltage class‘ ‘ Symbol ‘ Description ‘ Circuit board coating UL Type 1
Symbol ’ Plated duct: O
6 | 600 V class | [00027 to 00450] Inverter SLD rated current (A) || - |(conforming to IEC60721-3-3 3C21352)| = oo 0" | cetification
-N6 With Without With
» FR-A860-00680 or higher
FR-A8[60 - [ 00680 | -1 [-60]
T
[ [
\ Symbol \Voltage class\ \ Symbol \ Description \ Circuit board coating
Symbol : Plated conductor
6| 600V class | [00680 to 04420] Inverter SLD rated current (A) || " (conforming to IEC60721-3-3 3C2/382) .
-60 With Without
-06 With With
Capacity plate Rating plate
Inverter model— FR-A860-00320-1-N6 s WERTER (R
. . Inverter model > MODEL :FR-A860-00320-1-N6
Serial number— SERIAL : X XXXXXXXX Input rating ——> INPUT < XXXXX
Output rating ——> OUTPUT: XXXXX
SERIAL —> SERIAL: XXXXXXXXX

@ Inverter placement

Installation on the enclosure

Country of origin

> MADE IN XXXXX

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

*1
*2

« 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.

Clearances (front)

Clearances (side)

( FR-A860-01080 or lower

10cm
ﬁ or more
5cm 5cm
or more or more
*1 *1
10cm
or more

\

FR-A860-01440 or higher \

20cm
or more
10cm 10cm
or more or more
20cm

I

or more

J\

|
|
|
Inverter| |
|
|

J

For the FR-A860-00090 or lower, allow 1 cm or more clearance.
For replacing the cooling fan of the FR-A860-02890 or higher, 30 cm of space is necessary in front of the inverter.

Refer to the Instruction Manual (Detailed) for fan replacement.

& Installation environment

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

Item Description
_ -~ -10°C to +40°C (non-freezing) (LD/ND/HD rating) Enclosure =5
FR-A860-00090 or lower -10°C to +30°C (non-freezing) (SLD rating)
Measurement
s di . position
urrounding air _ ¥ _10° o ’ ; X Inverter X
temperature«a FR-A860-00170 to 01080 10°C to +40°C (non-freezing) 5cm ‘._. ._.‘ 5cm
o o . . Measurement 5¢cm
_ g . -10°C to +50°C (non-freezing) (LD/ND rating) o> I
FR-AB60-01440 or higher | _14¢¢ 5 +40°C (non-freezing) (SLD/HD rating) position x*
Ambient o, .
humidity 95% RH or less (non-condensing)
Storage -20 to +65°Cr1
temperature
Atmosphere Indoors (free from corrosive gas, flammable gas, oil mist, dust and dirt)
Altitude Maximum 2500 m+2
Vibration 5.9m/s? +3 or less at 10 to 55 Hz (directions of X, Y, Z axes)
*1  Temperature applicable for a short time, e.g. in transit.
*2  For the installation at an altitude above 1000 m up to 2500 m, consider a 3% reduction in the rated current per 500 m increase in altitude.
%3 2.9 m/s? or less for the FR-A860-02890 or higher.
*4  Surrounding air temperature is a temperature measured at a measurement position in an enclosure.
Ambient temperature is a temperature outside an enclosure.
*5  The FR-A860-00680 or higher inverter is intended for installation in an enclosure.

INVERTER INSTALLATION AND PRECAUTIONS




Terminal connection diagrams

2 WIRING

2.1  Terminal connection diagrams

Brake resistor *7,x8
DC reactor *1 f
Sink logic H H

©Main circuit terminal
O Control circuit terminal

FR-A860-00320

WY - . -
Earth } | . V
(Grgund) @- iumper:

Eal ' .
(Ground)f &> 6
Pl PH PR NI
~ =

Inrush current
limit circuit

Earth
(Ground) =

| Control circuit =TT T T Relay outputss |

Control input signals
(No voltage input allowed)*3

Forward rotation start

Relay output 1
(Fault output)

Reverse rotation start
Start self-holding selection
High speed

Multi-speed J Middle speed
selection

Low speed

Second function selection

Output stop

Reset

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

power failure

Contact input common

Sink/source common

<Open collector output common

24VDC power supply

1 Jog operation
1 (Common for external power supply transistor)

T 2aVexternalpower T Nipg T bU
supply |n.put Voltage/current |{connector
Common terminal *5 ) :

P T TO . input switch. - -

Frequency setting signals (Analog) (O10E(+10V) ON F/IC oo - Indicator

,,,,, OFF USBA  [(Fm) i (Frequency meter, etc.)
(10(+5V) 2 4 connector || *11 Voo B i
) " 1 1Calibration Moving-coil type
Frequency setting DCO to 5V] Initial value ! resi e
¥ 1 iresistor *12 1mA full-scale
potentiometer 2 ( DCOto 10V seleclable)*s -V
1/2W1kQ#6 5 | RICY A iisn?B
1 (Analog common) onnector i *) Analog signal output

(0o +10VDC)

DCO to +10V] Initial value

Auxiliary (+) > (DCO to +5V selectable )+5
input (1) >%
a DC4 to 20mA] Initial value }D ¢
DCO to 5V ata
( g transmission

} Data
reception

Temlngllng Vi
resistor

*]  For the FR-A860-01440 or higher, and when a 75 kW or higher motor is used, always connect a DC reactor, which is available as an option. (To select a DC reactor,
refer to the Instruction Manual (Detailed), and select one according to the applicable motor capacity.)
When connecting a DC reactor, if a jumper is installed across terminals P1 and P/+, remove the jumper before installing the DC reactor. (The jumper is not installed for
the FR-A860-01440 or higher.)
*2  When using separate power supply for the control circuit, remove the jumper between R1/L11 and S1/L21.
*3  The function of these terminals can be changed with the input terminal assignment (Pr.178 to Pr.189). (Refer to page 11.)
*4  Terminal JOG is also used as the pulse train input terminal. Use Pr.291 to choose JOG or pulse.
*5  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).)
*#6  Itis recommended to use 2 W 1 kQ when the frequency setting signal is changed frequently.
*7  Abrake resistor is provided with the FR-A860-00090 or lower. Connect the provided brake resistor to terminals P3 and PR as required.
*8  Connect a brake resistor across terminals P3 (P/+) and PR. (Terminal PR is equipped in FR-A860-01080 or lower.) Install a thermal relay to prevent overheating and
damage of discharging resistors. (Refer to the Instruction Manual (Detailed).)
*9  The function of these terminals can be changed with the output terminal assignment (Pr.195, Pr.196). (Refer to page 11.)
*10 The function of these terminals can be changed with the output terminal assignment (Pr.190 to Pr.194). (Refer to page 11.)
*11 Terminal F/C (FM) can be used to output pulse trains as open collector output by setting Pr.291.
*12  Not required when calibrating the scale with the operation panel (FR-LU08) or the parameter unit (FR-PU07).
L LLLLLER
NOTE !
msssssssssnnnnn?
» 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.
* The terminals S1, S2, SIC, So (SO), and SOC are for manufacturer setting. Do not connect anything to these. Doing so may cause an inverter failure.
Do not remove the shorting wires across terminals S1 and PC, terminals S2 and PC, and terminals SIC and SD. Removing either shorting wire disables the inverter
operation.

6 I WIRING



Main circuit terminals

2.2 Main circuit terminals

4 Cable gauge of main circuit terminals and earth (ground) terminals

Use an appropriate cable gauge to suppress the voltage drop to 2% or less.

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 table indicates a selection example for the wiring length of 20 m.

* 600V class (575 V input power supply, 150% overload current rating for 1 minute)

q . Cable gauge i
Terminal | Tightenin Crimp terminal 2 AWG/MCM
Applicable inverter acrew ?or e [¢] HIV cables, etc. (mm*)
model g N?m R/L1, P+ Earthir_lg R/L1, P+ Earthir]g R/LA1, P+ Earthir_ig
S/L2, |U,V,W P1, (grounding) | S/L2, |U,V,W P1, (grounding) | S/L2, |U,V,W P1, (grounding)
T/L3 cable T/L3 cable T/L3 cable
FR-A860-00027 to
00090 M4 1.5 24 2-4 2-4 24 2 2 2 2 14 14 14 14
FR-A860-00170 M4 15 354 |24 354 [3.54 35 2 35 35 12 14 10 12
FR-A860-00320 M5 25 5.5-5 5.5-5 8-5 5.5-5 55 55 8 55 10 10 8 10
FR-A860-00450 M6 4.4 14-6 14-6 14-6  [14-6 14 14 14 14 6 6 6
FR-A860-00680 M8 7.8 22-8 22-8 22-8  [22-8 22 22 22 22 4 4 2 4
FR-A860-01080 M8 7.8 38-8 38-8 38-8 [22-8 38 38 38 22 2 2 1/0 4
FR-A860-01440 M10 26.5 60-10 60-10 60-10 [38-10 60 60 60 38 2 2 1/0 1
FR-A860-01670 M10 26.5 60-10 [60-10 [60-10 [38-10 60 60 60 38 1/0 1/0 2/0 1
FR-A860-02430 M10 26.5 60-10 60-10 60-10 [38-10 60 60 60 38 2/0 2/0 3/0 1
FR-A860-02890 M12 (M10) |46 80-12 [80-12 [80-12 [38-10 80 80 80 38 4/0 250 300 1
FR-A860-03360 M12 (M10) |46 100-12 |100-12 |125-12 |38-10 100 100 125 38 250 300 2x2/0 |1
FR-A860-04420 M12 (M10) |46 125-12 [125-12 [150-12 [60-10 125 125 150 60 2x2/0  [2x3/0 [2x4/0 [1/0

*#1  The cables used should be 75°C copper cables.
*2  The terminal screw size indicates the size of terminal screw for R/L1, S/L2, T/L3, U, V, W, PR, P/+, N/-, P1, P3, and the screw for earthing (grounding), and P/+ for
option connection. A screw for earthing (grounding) of the FR-A860-02890 or higher is indicated in ( ).

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

Line voltage drop [V] = »\/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.

emEmEmEmmsmEmEE

NOTE

« 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.

2.3 Control circuit terminal

€ Wiring precautions

« Itis 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, and 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).

€ Wiring method

» Blade terminals commercially available (as of October 2020)

Ferrule terminal model Crimplng tool
rimping too
Cable gauge (mm? ith i i i i i Manufacturer
gauge (mm°©) With insulation Without insulation =T e TG
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
1.25,1.5 Al 1,5-10BK A1,5-10 Al 1,5-10BK/1000GB+*2
0.75 (for two wires) 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 to terminals A1, B1, C1, A2, B2, and C2.

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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When a fault is detected by the protective function, the protective function is activated 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.

FAILSAFE SYSTEM WHICH USES THE INVERTER

@ 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 (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)

Chapter 5 of the
Instruction Manual
(Detailed)

Logic check of the start signal and output
current.

Start signal (STF signal, STR signal)

Inverter running status Output current detection (Y12) signal

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

4 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.
* Use an appropriate cable gauge to suppress the voltage drop to 2% or less.
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 7 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 such case, install a noise filter.

8 I FAILSAFE SYSTEM WHICH USES THE INVERTER



* 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).
Contact your sales representative to take appropriate countermeasures for the motor.
The following shows examples of countermeasures for the inverter.
+ Decrease the carrier frequency.
* Provide a common mode choke 1 on the output side of the inverter.
*]  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 the alarm lamp is flickered, 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 6.)
¢ Across terminals P3(P/+) and PR, connect only a 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 I/O signal circuits or opposite polarity may damage the 1/0 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. MC1

When using a switching circuit as shown right, chattering due to mis-configured sequence or arc generated at i |
- . . . . L Power R/IL1 U X i
switching may allow undesirable current to flow in and damage the inverter. Mis-wiring may also damage the supply TRY = oz
inverter. PR .
) . ’ . ) . TIL3 W
(The commercial power supply operation is not available with vector control dedicated motors nor with PM nverer Undesirable current
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.
* 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.

PRECAUTIONS FOR USE OF THE INVERTER I
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Operation panel (FR-LU08)

5 INVERTER FUNCTION SETTING

5.1 Operation panel (FR-LU08)

The operation panel can be used for setting the inverter parameters, monitoring various items, and checking fault indications.

€4 Removal and installation of the accessory cover

» Loosen the two fixing screws on the accessory cover. * Push the upper edge of the accessory cover and pull the accessory cover to
(These screws cannot be removed.) remove.

& A/ Loosen

+ To install the accessory cover, fit it securely and tighten the screws. (Tightening torque: 0.40 to 0.45 Nem)

@ Installing the operation panel on the enclosure surface

» Having an operation panel on the enclosure surface is convenient. With a connection cable, you can install the operation panel to the enclosure surface, and
connect it to the inverter.
Use the option FR-CBZ2[ ], or connectors and cables available on the market. (To install the operation panel, the optional connector (FR-ADP) is required.)
Securely insert one end of the connection cable until the stoppers are fixed.

Parameter unit connection cable
(FR-CB2[ ]) (option)

Operation panel connection connector
(FR-ADP) (option)

L CEE R LR LR LN

NOTE

mmmssmmmmmn?®

» Refer to the following table when fabricating the cable on the user side. Keep the total cable length within 20 m.

Name Remarks

Communication cable Cable compliant with EIA-568 (such as 10BASE-T cable)

+ For the details of the FR-LUO8, refer to the FR-LUO8 Instruction Manual.
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Parameter list

5.2 Parameter list

For simple variable-speed operation of the inverter, the initial values of the parameters may be used as they are. Set the necessary parameters to meet the load
and operational specifications. Parameter setting, change and check can be performed from the operation panel.

- — Setting Initial Setting Initial
Pr. Name Sr:tr:'g"eg ::‘;It:la; e MBI range value e BT range value
. 0 to 500A, 9999+2 Excitation current low-
0-9 [Torque boost 0o 30% 5/3/211%1] [51  (Second electronic 0t 36008 0999 86 |speed scaling factor |0 0 300%, 9999|9999
1 imum fi 0 to 120 120Hz» Y 99993 Speed control gain
9 |Maximum frequency  0to 120Hz  [=rm-e 0.5t 12 89 |(Advanced magnetic |0 to 200%, 99999999
- z ’ flux vector)
" — 17 to 20,
2+9 Minimum frequency 0 to 120Hz OHz 220 36, 0t0 500, 99992
3«9 Base frequency 0 to 590Hz 60Hz 52 Operation panel main |38 to 46, 0 90 Motor constant (R1) 0o 400mQ 9999
Multi-speed setting monitor selection 50to0 57, 61, 62, 9999 '
449 h 0 to 590Hz 60Hz 64,67, 68 71to 3
(high speed) _ 75.87't0 98, 010 500, 9999-2
5., |Multi-speed setting 0 to 590Hz 30Hz 100 91 Motor constant (R2) 0 to 400mQ. 9999
(middle speed) T3 5014 99993
- - 03,510 14, *
6 [snarspoedseting (OWlo o sgoHz 10z 17, 18, 21, 24, 0 to 6000mH,
= si  |FMterminal function |32 10 34,3646 | 92 [Motor constant (L1yid- 9999-2 9999
7:9  |Acceleration time 0 to 3600s selection 62 67.70. axis inductance (Ld) 10 to 400mH,
155+5 87't0 90, 92, 93, 9999-3
5
8+9 Deceleration time 0 to 3600s S — 95,97, 98 gggngOOmH,
15s+5 55 Frequency monitoring 0 to 590Hz 60Hz 93 Mc?tqr constant (L2)/qg- 0000
reference axis inductance (Lq) 0 to 400mH
. 0 to 500A+ Rated »
. Electronic thermal O/L 9999+3
99 relay 010 3600A | mverter Current monitoring 0 to 500A= Rated -
" v current 56 reference 0 to 3600A I(I:_:Yr?g:tr 94 Motor constant (X) 0 to 100%, 9999 (9999
10 DC injection brake 0 to 120Hz, 3Hz - 95 Online auto tuning 0to2 0
operation frequency 9999 57 Restart coasting time 89891 to 30s, 9999 selection o
DC injection brake Auto tuning setting/
™ |operation time 010105, 8888 |0.5s 58 |Restart cushion time |0 to 60s 1s 9 |sms oo Y (0,111,101 o
DC injection brake Remote function )
12 operajtion voltage 01030% 1% 59 |selection 0to3,11t0 13 10 100  |V/F1 (first frequency) 8$39590HZ’ 9999
13 Starting frequency 0 to 60Hz 0.5Hz Energy saving control V/F1 (first frequenc
60 ; 0,4,9 0 101 quency 1o to 1000V ov
14 Load pattern selection [0to5, 12to 15 [0 selection voltage) 0
15«9 |Jog frequency 0 to 590Hz 5Hz 0 to 500A, 9999-2 102 |V/F2 (second 0 to 590Hz, 9999
- 61 Reference current 0 to 3600A, 9999 frequency) 9999
1649 |09 acceleration/ 0 to 3600s 0.5 9999:3
deceleration time . *3 103 V/||:t2 (second frequency 0 to 1000V oV
17 |MRSinput selection  |0,2,4 0 g2 |Reference valueat 1 15 400%, 9999|9999 voliage) 010 590H
) o z,
18 High speed maximum 0 to 590Hz 120Hz+2 Reference value at 00, 104 |V/F3 (third frequency) 9999 9999
frequency 60HZ+3 63 deceleration 0 to 400%, 9999 (9999 05 |VIF3 (i feauensy 1o 0 10007 o
19 |Base frequency voltage gégg 090;% 9999 64 Elf\'/'tai?(?r frrﬁgéfncy for 10t 10Hz, 9999 |9999 voltage)
: - . 106 |V/F4 (fourth frequency) [0 0. 590HZ,  1999q
- é—\ccelleratt_lon/ ; 1t 590H 60H 65 Retry selection 0to5 0 9999
eceleration reference |1 to z z -
Stall prevention 107 V/F4 (fourth frequency 0 to 1000V ov
f/:equlenci{ ; 66 operation reduction 0 to 590Hz 60Hz voltage) °
cceleration starting frequenc: )
21 deceleration time 0,1 0 N bg fq i y n 0o 10,1011 108  |V/F5 (fifth frequency) géggSQOHz, 9999
increments 67 faﬂ??oﬁf;ﬁrr;gss @ 118 ' ° o V/F5 (fifth frequency
Stall prevention 5 ) 68 |Retry waiting time 0.1 to 600s 1s 199 |voltage) 0to 1000V ov
22 operation level 0 to 400% 150% - Third Teraton 053600
(Torque limit level) 69 Retry count display erase |0 0 110 Irg acceleration 0 S, 9999
Stall prevelnﬁoln 70 Special regenerative |14 100% 0% deceleration time 222936003
operation leve brake duty 111 Thi leration ti ’
23 |compensation factor at |0 10 200%, 9999 19999 0106, 131016 ird deceleration time |g999 9999
double speed 30,33,34, 112 [Third torque boost 0 to 30%, 9999 {9999
24 to |Multi-speed setting (4 |0 to 590Hz, 9999 71 Applied motor 8090, 8093, 0 Third V/F (base 0 to 590Hz,
27 |speed to 7 speed) 9999 8004, 9090, 13 lfrequency) 9999 9999
Multi-speed input > Third stall prevention
28 compensation selection 0.1 0 72 PWM frequency 0to 15+ R 14 operation IZveI 0 to 400% 150%
Acceleration/ selection 0t0 6, 25+3 Third stall prevention
29 |Jeceleration pattern |0 t0 0 73 |Analog input selection [0to 7, 10to 17 |1 ™5 | operaton frequency 0to 590Hz OHz
i . -
YRR 74 |Input filter time constant|0 to 8 1 16 Eggit‘i’;gpu‘ frequency |q 1o 590H2 60Hz
30 Regenerative function |20, 21, 0 0to 3,14 to0 17, —
selection 100 to 102, 110, 1000 to 1003, 117 |PY communication 4 4 34 0
111, 120, 121 1014 to 10172 station number
31 |Frequency jump 1A 9999 Reset selection/ 0to3, 14017, 118 z’ééggmmunlcatlon 2%996;9?1224 192
32  [Frequency jump 1B 9999 75 |disconnected PU 100 to 103, 14 — —
J detection/PU stop 114 0 117, 119 |PUcommunicationstop | 4 10 14 1
33 Frequency jump 2A 0 to 590Hz, 9999 selection 1000 to 1003, bit length / data length [~ ™
34 |Frequencyjump 2B |9999 9999 1014 to 1017, 120 _|PU communication parity [ 1o B
35  |Frequency jump 3A 9999 1100 to 1103, check
36 Frequency jump 3B 9999 1114 to 11173 Number of PU
d - y Jump Fault cod tout 2 communication retries 010 10,9999 1
37 Speed display 0, 1 to 9998 0 76 auft code outpu 0to2 0 —
Up-to-frequenc selection 122 PU communication 0,0.1t0999.8s, 9999
4 sv:-:pnsitivit;/q y 0o 100% 10% 77 Palrartr]eter write 0t02 0 g:f‘:k time |rl1te?/a| 2%991 =
selection
42 |Output frequency 0to590Hz  |6Hz . 123 |laiting time setting  [9999 9999
detection 78 Reverse rotation 0to2 0 ==
Output frequency prevention selection 124 PU communication CR/ 0to2 1
43 |detection for reverse OgthSQOHZ' 9999 70+ |Operation mode 0to4,6,7 0 LF S(-?Iectlon
rotation selection ! 12550 Te‘r‘mlnal 2 frfequency 0 to 590Hz 60Hz
14 Second acceleration/ |4 (35005 55 0.4 to 55kW, setting gain requency
deceleration time 50 Motor capacity 99992 9999 12649 Teg.n'na' 4 frfequency 0 to 590Hz 60Hz
4 Second deceleration |0 to 3600s, 0999 0 to 3600kW, setting gain requency
5 liime 9999 9999:3 127 |PID control automatic [0 to 590Hz, 9999
46 |Second torque boost |0 to 30%, 9999 |9999 81 [Number of motor poles [2,%5:8 1 |ageo switchover frequency ggfg TR
Second V/F (base 0 to 590Hz, . 0t043 50 51
47 9999 0 to 500A 401043, 50, 51,
frequency) 9999 0999 " 60, 61, 70, 71,
Second stall prevention 82 Motor excitation current . 9999 : ; 80, 81, 90, 91,
48 operation level 0 to 400% 150% 8§893§00A’ 128  |PID action selection 100, 101, 1000, 0
49 Second stall prevention (0 to 590Hz, OHz 18?11 ’ ;gag
operation frequency 999 83 Rated motor voltage 0 to 1000V 575V 2001 2010. 2011
Second output 84 |Rated motor f 1010400Hz,  |9g99 1000
50 |frequency detection |t 390Hz 30Hz aled motorirequency Jgg9g 129  |PID proportional band 8‘91950 1000%. 14009
35 Excitation current break (0 to 400Hz, 9999
point 9999 130 |PID integral time S0 3600s. |45
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Parameter list

Pr. Name srztr:;leg ::: It:lael Pr. Name srztr:;leg :::It:la; Pr. Name sr‘;tr:;"eg tlal It::
131 PID upper limit 0 to 100%, 9999|9999 182 RH terminal function 2 71 High-speed setting 0 to 400% 50%
132__|PID lower limit 0 to 100%, 9999[9999 selection _ maximum current
133__|PID action setpoint |0 to 100%, 9999]9999 183 |R] terminal function 3 72 (Middie-speed sefting g 15 400% 100%

- . 0.01 to 10s, - - -
134 |PID differential time  |gg9q 9999 184 Qéfetg&nr:nal function |, 20,2210 |4 273 g%"g"eem averaging 0to 590Hz, 9999 {9999
135  |Electronic bypass 0,1 0 JOG terminal function ig 2(2)'1375'3?25? Current averaging filter
A , , 50 to 53,
seque.nce sellectlon 185 selection t0 62, 64 0 74, 5 274 fime constant 1 to 4000 16
136 {\illn(]:eswnchover interlock 19 to 100s 1s 186 |CS terminal function 76 to 80, 84, 85, 6 Stop-on contact
— selection 87 to 89, 92 to 275  |excitation current low- |0 to 300%, 9999 (9999
137  |Start waiting time 0 to 100s 0.5s " VRS terminal fanction 38;9;28, 129, 2 speed multiplying factor
- A 7
138 Py;l)‘ass selection at a 0,1 0 7 |selection 4 276 PWM carrier frequency |0 to 9, 9999: 9999
au 188 |STOP terminal function - at stop-on contact 0 to 4, 9999:3
Automatic switchover selection Brake opening
139  |frequency from inverter |0 to 60Hz, 9999 [9999 RES terminal function 278 frequency 0 to 30Hz 3Hz
to bypass operation 189 selection 62 . > >
Backlash acceleration . . 279  |Brake opening current |0 to 400% 130%
140 stopping frequency 0 to 590Hz 1Hz 190 |RUN terminal function |0t08, 101020, 22, | Brake opening current
141 |Backlash acceleration |n . 450¢ 0.55 selectlorT - ig :g ég gg,tgﬁeé:i 280 | detection fime 0to2s 0.3s
stopping time : 191  [SU terminal function | "as 74 79 1 Brake operation time at
selection oo 281 tart 0to5s 0.3s
4o |Backlash deceleration |q . o011, 1Hz - - 80, 84, 85,9010 99, sta :
stopping frequency 192 ISZ'I:eE:?i';)Tnal function 1?8:8 11102 0 2 ,go |Brake operation 0 to 30Hz 6Hz
143 |Backlash deceleration [ 350s 055 : . 122 12510 128 frequency
stopping time : 193 |OL terminal function 150" 3™ = |4 g3 |Brake operationtimeat [ 5 03
Soeed sot 0,2, 4, 6, 8,10, selection 113810157, 160,161, stop 05 3
144 | R 12,102, 104, 106, |4 194 |FU terminal function  |16310168, 170, [, g4 |Deceleration detection |, 4 0
108, 110, 112 selection 179,180, 184, 185, function selection ’
145 |PU display language |4 7 _ 195 ABC1 terminal function ;88 Eg ;gg 99 Overspeed detection
selection selection 21110 213, 247 285  |frequency (Excessive speed (0 to 30Hz, 9999 (9999
Acceleration/ 196 |ABC2 terminal function [30010308,347, [oo oo deviation detection frequency)
147  |deceleration time 0to 590Hz, 9999 9999 selection 31110 313, 9999:3 286 |Droop gain 0 to 100% 0%
switching frequency 232 to |Multi-s ; :
- -speed setting (8 |1, 5904z 9999|9999 287  |Droop filter time constant|0 to 1s 0.3s
148 |Stall prevention level at g 4009, 150% 239 |speed to 15 speed) ’ g8 |Droop function 0102,10,11, |,
p 240 Soft-PWM operation 0.1 1 activation selection 20 to 22
Stall prevention level at selection ’ i
149 : 0 to 400% 200% Inverter output terminal
10 V input 541  |Analog input display unit |, 4 o 289 |fiter 5to 50ms, 9999 (9999
Output current switchover ’ i i
150 | detection level 0 to 400% 150% Torminal T added 290 Qﬂe?gggofr:‘ega‘we output |44 7 0
Output current detection 242  |compensation amount 0 to 100% 100%
181 |signal delay time 010 10s 0s (terminal 2) 291  |Pulse train I/O selection 21 1 188 1,20, |o
Zero current detection Terminal 1 added i i
152 Jiovel 010 400% 5% 243 |compensation amount 0 to 100% 75% 292 ﬁg(t:(;rlgﬁélt(i:oicceleratlon/ 0,1,3,5t08,11 (0
; terminal 4
153 ﬁrirg current detection 0to 10s 0.5 ( ) 01 1070 108 593 Acceleration/deceleration 0to?2 0
- 244 Cooling fan operation 1000, 1001, 1101 |1 separate selection
Voltage reduction selection to 1105 UV avoidance voltage
154  |selection during stall 0,1,10, 11 1 o 294 ain 0 to 200% 100%
prevention operation 245 |Rated slip 0 to 50%, 9999 (9999 9 -
RT signal function Slip compensation fime 295  |Parameter for manufacturer setting. Do not set.
155 |validity condition 0,10 0 246 |constant 001to10s 05 9 o & %5, 199, |a0s0
selection 547  |Constantpowerrange slip |4 gggq9 9999 296  |Password lock level iy to 106, 199,
Stall prevention compensation selection ’
156 operation selection 0to 31,100, 101)0 (0 to 5)
P 24g  |Self powermanagement 4 4 5 0 297 |Password lock/unlock  [1000 to 9998, (9999
157  |OL signal output timer [0 to 25s, 9999 |0s selection 9999 ’
1t0 3,510 14, Earth (ground) fault f
;; 183, 213: 24'6 249 detection at start 0,1 0 298 :rfcltger;?y cstfear[(i:htg?m 0t0 32767,9999 (9999
" . to 34, 36, 46, otation direction detection
158 |l ieimnal function 20.221054.61. |1 250  |Stop selection 2000 ?00?'1005, 9999 799 |selcion a restartng 2}1 Y:i?? = °
871090, 8888, 9999 313+10|DOO0 output selection 22025’ to 28 * (9999
91to 98 Output phase loss ’ ’
- p 251 protection selection 0.1 1 . gg %13 Gég ? t%GS 7.
Automatic switchover __ > > 314+10|DO1 output selection o 505 58)0 ;19999
159 Lrig;:;?g i?vrg;r?efrrom 0 to 10Hz, 9999 |9999 252 0verr|lde b|a§ 0to 2000/n SOA; g0
operation 253  |Override gain 0 to 200% 150% 315410 [DO2 output selection (100 to 108, 9999
User group read 254 Main circuit power OFF (1 to 3600s, 600s 110 to 116, 120,
1609 | Selection 0.1,9999 0 w'amng time 9999 316+10|DO3 output selection 1%312,21532) 128, |9g99
161 |Parameter for manufacturer setting. Do not set. 255 b:;%girm status (0 to 255) 0 138 to 157, 160,
- 317+10|DO4 output selection  |161, 163 to 166, |9999
Automatic restart after [0to 3, 10 to 13, imit circui ; ’
162 |instantaneous power (1000 to 1003, [0 256 llirfzu;r;pcl:;rent fimitcireut | (0 to 100%) 100% }gg 1;2\;71%9
failure selection 1010 to 1013 — — 318110 |DOS output selection  |550't5 208 211 to [9999
- — 257 Control circuit capacitor life 0 to 100% 100% 02U, 0
163 |Firstcushion time for 4 15 50 0s display (0 to 100%) 6 215 247 1o 250,
First cushion voltage for 258  [Main circuit capacitor life (0 to 100%) 100% 319+10|DO6 output selection 350, o ? 9999
164 restart 9% 0t0 100% 0% display 31110 313, 9999
- Main circuit capacitor life 0to 8, 10 to 20
165 Sgglﬁﬁi’gﬁgegrfm restart|0 10 400% 150% 259 |measuring 0.1.1 0 320+10[RA1 output selection |2 251528 (9999
- PWM frequency 30 to 36, 38 to 57,
260 : ~ 0,1 1
166 gg;palljtrgjerrr‘%gtndﬁerfglon 0to 10s, 9999 |0.1s automatic switchover 321+10|RA2 output selection gg (75(1) ?g th66, 9999
Output current 261 Sgl‘ggégﬁ"ure stop 21&)222, 1,12, 0 84091, 94 to 99,
167 |detection operation 0,1,10, 11 0 : X 200 to 208,
selection Subtracted frequency at 322+10|RA3 output selection  |211 to 213, 247 to [9999
262 |qeceleration start 010 20Hz 3Hz 250, 9999
168 } ’
169 Parameter for manufacturer setting. Do not set. 263 fsrggbr:r?tci)?n starting 00 590Hz, 9999 |60Hz 328  |Parameter for me.mufacturer setting. Do not set.
170 |Watt-hour meter clear [0, 10,9999 [9999 Powerfalire 331 |RS-485 communication |g.; 31 (910 247) |0
- 264 i 0 to 3600s 5s
Operation hour meter deceleration time 1
171y 0, 9999 9999 ‘ RS-485 communication 3.6 12: 24, 48,
clear b5 |Power-failure 01036005, 9999|9999 332 | red 96, 192, 384, 96
172 |User group registered |gq9q (0t016) |0 deceleration time 2 ’ P 576, 768, 1152
display/batch clear ' 066 |Power faiure deceleration | 500y 60Hz RS-485 communication
173  |User group registration [0to 1999, 9999 (9999 time switchover frequency 333 |stop bit length / data 0,1,10, 11 1
174 |User group clear 0to 1999, 9999|9999 67 Telrminal 4 input 0102 o length
T > selection RS-485 communication
47g |STF terminal function |, 0 o\ g0 - i — 334 | Darity check selection |0 102 2
selection ’ P Monitor decimal digits 1
- - 28,32,37,42t0 68 |selection 0,1,9999 9999 RS-485 communication
179 STR terminal function (48, 50 to 53, 57 61 - 335 retry count 0to 10, 9999 1
selection to 62, 64 to 74, 269  |Parameter for manufacturer setting. Do not set. y —
RL terminal function 76 to 80, 84, 85, Stop-on contact/load 336 RS-485 communication |0 to 999.8s, 0s
180 selection 3(73 t?2889’19229m 270 torque high-speed 0to3 1113 0 check time interval 9999
- - 3 , B frequency control v RS-485 communication
181 SRE':\IAetc?immal function 99997 1 selection 337 waiting time setting 0to 150ms, 9999 (9999
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Parameter list

Pr. Name Setting Initial Pr. Name Setting Initial Pr. Name Setting Initial
range value range value range value
Communication 423 |Position feed forward gain [0 to 100% 0% 465 First target position 0
338 ggte]rrggon command 0,1 0 Position command lower 4 digits
acceleration/ First target position upper
339 Communication speed Oto2 0 424 deceleration time 0to 50s 0s 466 4 digits 0
command source constant 167 Second target position o
Communication startup Position feed forward lower 4 digits
340 mode selection 002,10, 12 0 425 command filter 01058 0s Second target position
341 RS-485 communication Oto2 1 426  |In-position width 010 32767 pulse  |100 pulse 468 upper 4 digits 0
CRILF selection - —
Communication EEPROM 427  |Excessive level error 858; 00K pulse, 40K pulse | |469 ngjlirgitt:rget position lower 0
342 ’ - 0,1 0
write selecflon - 428  |Command pulse selection |0 to 5 0 470 Third target position 0
343 gngumcatlon error 0 429 |Clear signal selection |0, 1 1 upper 4 digits _
= = S 005, 12, 13, 471 lFourth4!§_rg$t position 0
350+ |oqmbbonioncommandio 4 9999 9999 100t0 105, 112, ower 4 digits
selection 113, 1000 to 1005, 470 |Fourth target position 0
351+6 |Orientation speed 0 to 30Hz 2Hz 1012, 1013, upper 4 digits 010 9999
352+6 |Creep speed 0 to 10Hz 0.5Hz H?g t$111305' 473 Fifth target position lower 0
353.¢ |Creep switchover 0to 16383 511 2000 to 2005, 4ld|g|ts _
position 430  [Pulse monitor selection 2012, 2013, 9999 474  |Fifth target position upper 0
Position loop 2100 to 2105, 4 digits
354+ switchover position 0to 8191 9% %82)%1201?1805 475 Sixth target position lower 0
355.; |DC injection brake start o o5 5 3012, 3013, | 4.d'9't5 _
position 3100 to 3105, 476  [Sixth target position 0
356, |Internal stop position |+ 45383 0 3112, 3113, 8888, upper 4 digits
command 9999 477  |Seventh target position 0
Orientation in-position . |Pulse train torque " N lower 4 digits
357+6 Zone 0 to 255 5 432+6 command bias 0 to 400% 0% 7o Seventh target posfion 5
358+ |Servo torque selection [0 to 13 1 433+ |Pulse train torque 010 400% 150% upper 4 digits
- command gain Eighth target position
350 Encoder rotation 0.1.100, 101 |1 = 479 A 0
6 \direction 1 100, 446 [Model position control |/ " o0 1 |oec lower 4 digits
360+ |16-bit data selection |0 to 127 0 gain T 480 Eggp’;‘:‘ A}ad'%?tgp"s'“"” 0
361+6 |Position shift 0 to 16383 0 13106, n —
13 to 16, 30, 33, 81 Ninth target position 0
36246 Orientation position 0.1t0 100 1 450 |Second applied motor |34, 8090, 8093, |9999 4 lower 4 digits
loop gain ) 8094, 9090, 9093, Ninth target positi
Completion signal 9094, 9999 482 o fi"g?' g 0
3636 |oipit delay time 0to5s 0.5s 0106, 1010 14 upper 4 dighs
P y 451  |Second motor control 5P 0E" |99g9 463 |Tenth target position lower 0
364+ |Encoder stop check time |0 to 5s 0.5s method selection 110 to 114, 9999 4 digits
365+6 |Orientation limit 0 to 60s, 9999 [9999 |04 to 55kW, 9999 -2 454  |Tenth target position upper 0
366+6 |Recheck time Oto5s,9999 (9999 453  |Second motor capacity 010 3600KW 99595 9999 4 digits
3 —
N y Eleventh target position
367+6 |Speed feedback range |0 to 590Hz, 9999 |9999 154 Number of second 2.4.6.8 10, 9999 485 P d digilg p 0
368+ |Feedback gain 0to 100 1 motor poles 12, 9999 Eleventh target position
N 486 tar 0
36946 gtﬂ?el)ser of encoder 0 to 4096 1024 Second molor 0 to 500A, 99992 upper 4 digits
_ _ 455 | tion cumrent 0to 3600A, (9999 457 |Twelith target position 0
37346 Encoder position tuning 0.1 0 9999x3 lower 4 digits
tting/status ’ — 0 to 9999
sef i 456 Rated second motor 0 to 1000V 575V 488 Twelfth target position 0
374 I(glerspeed detection |44, 500Hz, 9999 [9999 voltage upper 4 digits
Encoder signal oss 457 | ey o9 MtOT 1010400tz 9999 (9999 4gg  [Thirteenth target posiion 0
376+ |detection enable/ 0,1 0 500599 ver2 g _
disable selection o s <2 490 Thirteenth target position 0
458 Second motor constant 010 400mQ 9999 upper 4 digits
380 |Acceleration S-pattern 1(0 to 50% 0 (R1) 9989*2 m, Fourteenth targel position
381 Decelerat.ion S-pattern 1[0 to 50:/0 0 s . - 010500, 99992 491 | ower4 digits 0
382  |Acceleration S-pattern 2|0 to 50% 0 459 ( 'SZC)OH motor constant == 200mQ, 9999 4gp  |Fourteenth target position 0
383 |Deceleration S-pattern 2[0 to 50% 0 9999+3 upper 4 digits
Input pulse division 0 to 6000mH, Fifteenth target position
384 scg\ling factor 00 250 0 Second motor constant 9989*2 m 493 llower 4 digits 0
- 460  |(L1)/d-axis inductance 9999 - m
Frequency for zero input 0 to 400mH, Fifteenth target position
385 | lise 0 to 590Hz 0 (Ld) Saoa0 494 || oner 4 digits 0
Frequency for maximum 0 to 6000mH 495  |Remote output selection (0, 1, 10, 11 0
386 | 0 to 590Hz 60Hz :
input pulse 161 (SL%C)"/”";‘(?S‘?; Sonstant 19999-2 0000 496 |Remote output data 1|0 to 4095 0
393+¢ |Orientation selection |[0to 2, 10to 12 |0 (Lg) a 0 to 400mH, 497 |Remote output data 2 [0 to 4095 0
Number of machine 9999-3 PL i
39416 |- 0 to 32767 1 C function flash
’S\‘Ide gear :eetr: - 462 (Sxe)cond motor constant [, 100%, 9999 |9999 498 memory clear 0 to 9999 0
" umber of motor side St de selection at
3956 |gear teeth 0 to 32767 ! Second motor auto 502 Co?ﬁm"ﬁi;ﬁgfgr'ﬁ?ra Oto4,11,12 |0
i i i 463 tuning setting/status 0.1,11,101 0
306: |Orientation speed gain 4 4, 4000 60 __ e 503 |Maintenance timer 1 |0(1 to 9998) |0
(P term) Digital position control Maintenance tmer 1
i i 464  |sudden sto 0 to 360s 0 4 h : t
397. |Orientation speed 0 to 20s 0.333s e ration fime 504 |waming output set time |0 10 9998, 9999 19999
integral time
Orientation speed 9ain 505 |Speed setting reference|1 to 590Hz 60Hz
398+ | D term) peed gain 1o to 100 1 Display estimated main
- - - 506 |circuit capacitor (0 to 100%) 100%
399-6 I('?dl;li((e)ntatlon deceleration |4 1, 10900 20 residual life
—— Display/reset ABC1
41346 Far:i%()der pulse division |4 4 35767 1 507 relay contact life 0t 100% 100%
- - Display/reset ABC2
414 stla-lgcftlijonr?lon operation g ¢ 211,12 |o 508 relay contact life 0t 100% 100%
- 514 Emergency drive 0.1t0 600 s, 9999
415 'mngggesre%ﬁféaﬂon lock |5 4 0 dedicated waiting time {9999
" Emergency drive
416 Eé?é(s:tciglne function 0to5 0 515 |gedicated retry count |10 200,9999 |1
S-patt ti t a start
417 |Pre-scale setting value [0 to 32767 1 516 of’;icg[gr;{in;,a astatlo 110255 0.1s
0t02, 10, 100, S-pattern time at a
419 |Position command 110,200, 210, |4 517 co?npletion of 0.1t0 2.58 0.1s
source selection 300, 310, 1110, i
1310 acceleration
S-pattern time at a start
gcixrﬁrzgafg%g;lse 518 |ofacaloration 0.1t0 2.5s 0.1s
420 | NUmerator (electronic |1 10 32767 1 S-pattern time at a
gear numerator) 519  |completion of 0.1t02.5s 0.1s
Command pulse deceleration
121 multiplicatign 110 32767 1 522  |Output stop frequency [0 to 590Hz, 9999(9999
denominator (electronic
gear denominator)
422  |Position control gain 0 to 150sec™! 25sec”!
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Parameter list

Pr. Name Setting Initial Pr. Name Setting Initial Pr. Name Setting Initial
range value range value range value
100, 111, 112, Reverse rotation 702 Maximum motor 0 to 400Hz, 9999
121 to 124, 200, 617  |excitation current low- |0 to 300%, 9999|9999 frequency 9999
: 211,212,221 to speed scaling factor
Emergency drive mode Induced voltage 0 to 5000mV/
523 selection %%‘2‘ gg?'tggz"‘ 9999 635+ Cumulative pulse clear 0to3 0 706 constant (phi f) (rad/s), 9999 9999
400, 411, 412, Zlgnallsilecnorlw 707 [ Motor inertia (integer) 10 to 999, 9999 (9999
421 to 424, 9999 . umulative pulse - S
Emeraency Ge 31550 Fis 6366 division scaling factor 0 to 16384 1 711 Motor Ld decay rat!o 0 to 1OOHA:, 99999999
524 running speed 9999 ' 9999 Cotr)trol tgrminlalt. 712 gti:i;;?:;;;ﬁ;tﬁning 0 to 100%, 9999|9999
. |option—Cumulative i o
MODBUS RTU 0 to 999.8s, 637+6 pulse division scaling 0to 16384 1 m compensation 010.200%, 9999|9999
539  |communication check 9999 9999 factor - -
time interval Starting magnetic pole (0 to 6000ps,
USB cati 63846 Cumulative pulse 0to3 0 721 position detection pulse | 10000 to 9999
547 |tation number 01031 0 storage width 16000ps, 9899
USB communication check 539 Brake opening current 0.1 0 724 |Motor inertia (exponent) 0to 7, 9999 9999
548 time interval 010 999.8s,9999 |9999 selection ’ 705 Motor protection current | 100 to 500%, 9999
549  |Protocol selection 0,1 0 640 Brake operation 0,1 0 level 9999
- frequency selection 738 |Second motor induced 0 to 5000mV/  [goqq
550 NET modde operation 0.1 9999 9999 Second brake voltage constant (phi f) |(rad/s), 9999
command source 1 641 [sequence operation  [0,7,8,9999 |0 Second motor Ld d
selection selection 739  [Pecondmolortadecayio to 100%, 9999|9999
PU mode operation :
551  |command source 1103,9999 (9999 642 [pecona orake obening 1o to 30Hz 3Hz 740  [Second motor Lqdecay | 1, 1009, 9999|9999
selection Socond brak . ratio
552 |F ' 0to 30Hz, 9999 [9999 643 | >6CONd brake opening g t5 400% 130% Second starting
P:;querjc;ﬁjurr;p fa“ge ° 1 Zo current 5 5 741 |resistance tuning 0 to 200%, 9999 (9999
553 deviation limit 0 to 100%, 9999 (9999 542 |Second brake opening |1\ oo 0.35 compensation
PID signal operation current detection time : K
554 |selection Oto3,10t013 |0 Second brake operation 742 |Second motor magnetic %8(?00&0”8’ 9999
n 645 > p 0to5s 0.3s pole detection pulse width
555 |Current average time [0.1to 1.0s 1s time at start 16000ps, 9999
556  |Data output mask time [0 to 20s 0Os Second brake operation Second motor 0 to 400Hz,
646 0 to 30Hz 6Hz 743 : 9999
Current average value |0 to 500A« Rated frequency :a)qm;:m frtequJenc;y 9999
557  |monitor signal output inverter Second brake operation >econd motor inertia
reference current 010 3600As3  |cyrrent 647 ltime at stop 0to5s 0.3s 744 |(integen) 10t0 999, 9999 9999
Second frequency search |0 to 32767, Second deceleration Second motor inertia
560 gain 9999 9999 648 |detection function 0,1 0 745 (exponent) 0107, 9999 9999
PTC thermistor protection  [0.5 to 30kQ, selection Second motor o
561 Jievel 9999 9999 550 [Second brake opening g 4 0 746 protection current level 10010 500%, 9999|9999
563 |Energization time (01065535 |0 current selection ' 0,10, 11,20, 21,
carrying-over times 651 Second brake operation 0.1 0 50, 51,60, 61,70,
564 | OQperating fime 01066535) |0 Toquoncy sotecton L 753 [Second PiDaction (16,07 o000
carrying-over times (Oto ) Speed smoothing selection y p 3
653 0 to 200% 0 1001, 1010, 1011,
565 |Second motor excitation [0t0 400 Hz,  [ggqq control 2000,2001, 2010,
current break point 9999 654 Speed smoothing cutoff 0 to 120Hz 20Hz 2011
Second motor frequency Second PID control |, 59014,
566 |excitation current low- |0 to 300%, 9999|9999 555 |Analog remote output | 4 40 44 0 754 |automatic switchover  |goqq ! 9999
speed scaling factor selection Y frequency
569 Sectonld motor speed 0 to 200%, 9999|9999 656  |Analog remote output 1 1000% 755 Se_c?nd PID action set |4 100%, 9999|9999
control gain 657 |Analog remote output 2 800 to 1200% 1000% poin
i i il 0/
570  |Multiple rating setting |0to 3 2 658 |Analog remote output 3 ° 19000% 756 Sreconrf‘ii F;]III? band 8919190 1000%, 100%
571 |Holding time at a start [0 to 10s, 9999 [9999 0 proportional ba
- 659 _ |Analog remote output 4 1000% Second PID integral 0.1 to 3600s
573 ‘s‘e?:eﬁtlig?}m check ;ﬁ;‘ ’211 ég;g > 19999 Increased magnetic 757 lime 9999 1s
i 660 |excitation deceleration |0, 1 0 S JPID diff tial 10.01 to 10.00
Second motor online operation selection 758  |>€con ierential 10- U1 10 10.0US, 19999
574 |auto tunin Oto2 0 time 9999
9 o1 |Magnetic excitation 16 45 409, 9999 |9999 759 |PID unit selection 0t0 43,9999 9999
575 |Output interruption 0 to 3600s, 1s increase rate o uni ! :
detection time 9999 : Pre-charge fault
Increased magnetic 760 : 0,1 0
576 |Output interruption 0 to 590HzZ OHz 662 |excitation current level |0 0 300% 100% selection
detection level Control circuit 761  |Pre-charge ending level 0 to 100%, 9999(9999
577  |Output interruption 900 to 1100%  |1000% 663 |temperature signal 0to 100°C 0°C 762  |Pre-charge ending time 0 to 3600s, 9999 (9999
cancel level output level v :
763 Pre-charge upper detection 0to 100%. 9999(9999
592 Traverse function 0to2 0 Regeneration level >
1 f 0 0,
selection 665 g‘;?r:dance frequency 10 to 200% 100% 764 |Pre-charge time imit |0 to 3600s, 9999 |9999
Maximum amplitude -
593 amount 010 25% 10% 568 Power failure stop 0 to 200% 100% 765 Seelggggnpre charge fault 0,1 0
- frequency gain ° ° °
Amplitude Second pre-charge
594  |compensation amount [0 to 50% 10% User parameter auto 766 ending level 0 to 100%, 9999(9999
during deceleration 675 |storage function 1, 9999 9999
Amplitude selection 767 Sﬁgﬁ”dﬁ‘r’ﬁg‘cr‘arge 0 to 3600s, 9999 [9999
595 |compensation amount [0 to 50% 10% 679 |Second droop gain 0 to 100% 9999 s gd ;
during acceleration - - econd pre-charge
9 _ 680 Second droop filter time Oto1s 9999 768 upper detection level 0 to 100%, 9999(9999
Amplitude acceleration constant
596 time 0.1 to 3600s 5s - Second pre-charge time
_ - 681 Second droop function |0 to 2, 10, 11, 9999 769 imit 0to 3600s, 9999 |9999
597 Amplitude deceleration 0.1 to 3600s 5 activation selection 20to 22 - -
time . g2 [Second droop break g 440 1009 9999 774 Soeﬁgtr:ztcl)cr)ﬂpanel monitor 14153, 510 14, (9999
599 X10 terminal input 0.1 0 point gain to ° - . 17 t0 20, 22 to 36,
selection ’ S ad broak 775 Operation panel monitor |38 to 46, 50 to 57, 9999
- 683 |>ccond droop brea 0.1t0100%  |9999 selection 2 61,62,64,67,68,
500 First free thermal 0 to 590Hz, 9999 point torque - —171't0 75, 87 to 98
reduction frequency 1 |9999 Tuning data unit 776 |Operation panel monitor |67 940 " |9999
First free thermal reduction o, o 684 switchover 0,1 0 selection 3
601 ratio 1 110 100% 100% 4 mA input fault
686 |Maintenance timer2 |0 (1 to 9998) 0 777 operation frequency 0to 590Hz, 9999 (9999
gop  |First free thermal 0 to 590Hz, 9999 Maintenance timer 2 42 mAi heck fil 1
reduction frequency 2 |9999 687 warning output set time 0 to 9998, 9999 (9999 778 Om |:putfc eck filter [0 to 10s Os
First free thermal . n peration frequency
603 |reduction ratio 2 110 100% 100% 688 |Maintenance timer3 0 (1t09998) |0 779  |during communication |0 to 590Hz, 9999 9999
- Maintenance timer 3 error
First free thermal 0 to 590Hz, 689 : - 0 to 9998, 9999 (9999
604 |reduction frequency 3 (9999 9999 warning output set time 791  |Acceleration time in 0o 3600s, 9999 (9999
Power failure stop 690 |Deceleration check time 89;8936005’ 1s Igw-slpeed range
606 |external signal input 0,1 1 eceleration time in
selection 9 P 592 Second free thermal 0 to 590Hz, 9999 792 low-speed range 01036005, 9999|9999
" Motor permissible l0ad |11010 250%  |1150% reduction frequency 1_ 9999 799 |Pulse increment setting 0.1, 1, 10,100, [4,vh
07 level 010 250% 50% 593 Second free thermal 1to 100% 100% for output power 1000kWh
508 Second motor 110 to 250%, 9999 reduction rafio 1 Control method 0to 6, 9 to 14,
permissible load level 9999 594 [Second free thermal |0 to 590Hz, 9999 800  |solection 20, 100 to 106, |20
PID int/deviati reduction frequency 2 {9999 109 to 114
09 |PID set point/deviation |4 5 2 — >
input selection gg5  [Second free thermal 10 100% 100% 801  |Output limit level 0 to 400%, 9999|9999
510 |PID measured value 1t05 3 reduction ratio 2 802  |Pre-excitation selection |0, 1 0
input selection 0 506 |Second free thermal |0 to 590Hz, 9999 Constant output range
A ion ti reduction frequency 3 19999 803 |torque characteristic 0to 2,10, 11 0
511 cceleration time ata |0 to 3600s, 9999 - - que , 10,
restart 9999 699 Input terminal filter 5 to 50ms, 9999 (9999 selection
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Parameter list

Pr. Name Setting Initial Pr. Name Setting Initial Pr. Name Setting Initial
range value range value range value
Torque command 0 to 500A, Terminal 1 gain
804 |source selection Oto6 0 Second motor torque  |9999.» 918  |frequency (speed) 00 590Hz 60Hz
T dval 860 jourrent/Rated PM 0to 3600, |00 Terminal 1 gai d) |0 to 300% 100%
305 orque command value |00 15 1400%  |1000% motor current o , erminal 1 gain (speed) |0 to o o
(RAM) 9999+3 Terminal 1 bias
Torque command value . |Encoder option command (torque/ 0 to 400% 0%
806 (RAM,EEPROM) 600 to 1400% |1000% 862+ selection 0.1 0 919 |magnetic flux)
807 |Speed limit selection Oto2 0 Control terminal Terminal 1 bias (torque/ 0 to 300% 0%
Forward rotation speed 863+6 |option—Encoder pulse |1 to 32767 1 magnetic flux) ° °
808 [ aton Speec 1o to 400Hz 60Hz division ratio ; i
limit/speed limit Terminal 1 gain
Reverse rotation speed 864 |Torque detection 0 to 400% 150% commatndﬂ(torque/ 0 to 400% 150%
809 |limit/reverse-side speed |0 to 400Hz, 9999 (9999 865 |Low speed detection |0 to 590Hz 1.5Hz 920  |magnetic flux)
limit prongs Terminal 1 gain (torque/ o, o,
Torque monitoring ] 0 to 300% 100%
g0 |Torque limitinputmethod [; 4 0 866 | ieference 010 400% 150% magnetic flux) ° i
selection v - Terminal 4 bias
867 |AM output filter 0to5s 0.01s
811  |Set resolution switchover|0, 1, 10, 11 0 - n command (torque/ 0to 400% 0%
— 368 Terminal 1 function 0to 6. 9999 0 932  |magnetic flux)
g1 |Torque limit level 010400%, 9999|9999 assignment Terminal 4 bias (torque/ y )
(regeneration) Speed detection tic fl 0 to 300% 20%
Torque limit level (3rd 670 h)F/)steresis 0to 5Hz OHz magr?e © ux).
813 quadrant) 9999 - Terminal 4 gain . .
T it lovel @th Cotntrol tgrmlndal command (torque/ 0 to 400% 150%
orque limit level . |option—Encoder magnetic flux
814 quadrant) 9999 871+ position tuning setting/ |’ 1 0 933 9 - )
status Terminal 4 gain (torque/ 0 to 300% 100%
815  |Torque limit level 2 00 400%, 9999 (9999 magnetic flux) o ° °
P : Input phase loss - -
Torque limit level during 872 : ’ 0,1 0 PID display bias 0 to 500.00,
816 acceleration 9999 protection selection - coefﬁcignty 9999 9999
e : 873+ |Speed limit 0 to 400Hz 20Hz *9 n n
Torque limit level during PID display bias analo
817 deceleration 9999 874  |OLT level setting 0 to 400% 150% value i 910 to 300% 20%
Easy gain tuning 875  |Fault definition 0,1 0 PID display gain 0 to 500.00
818 . 1t0 15 2 " ’ 9999
responsle Iev‘el semng 876+ |Thermal protector input |0, 1 1 0350 coefficient 9999
819  |Easy gain tuning selection |0 to 2 0 Speed feed forward control PID display gain analog |, 300% 100%
820 |Speed control P gain 1 [0 to 1000% 60% 877  |model adaptive speed control 0 to 2 0 value
- lection 10+2 10+2
Speed control integral sel Parameter copy alarm
821 time 1 0 to 20s 0.333s 78 Speed feed forward 001 o 989 release 10053 100
822 |Speed setting filter 1 |0 to 55, 9999 9999 filter 990 |PU buzzer control 0,1 1
823+ |Speed detection filter 1 |0 to 0.1s 0.001s 879 ﬁ)ﬁgﬁg feed forward 14 5 400% 150% 997+9 |PU contrast adjustment |0 to 63 58
Torque control P gain 1 = - : : 992  |Parameter for manufacturer setting. Do not set.
824 |(current loop 0 to 500% 100% 880 |Load inertia ratio 0 to 200 times |7 times 591 1o ereak cont aan 101t 1000/9 5999 9995
proportional gain) sg1  |Speed feed forward |4 4000 0% roop break point gain_|0.110 109%,
Torque control integral gain i i 995  [Droop break point 0.1t0100%  [100%
825 |time 1 (currentloop |0 to 500ms 5ms Regeneration orque
integral time) 882  |avoidance operation 0to2 0 997  |Fault initiation 0 to 255, 9999 (9999
826 |Torque setting filter 1 [0 to 55,9999 9999 selection 998.0 |PM parameter 0, 8009, 8109, |,
- " Regeneration 7 |initialization 9009, 9109
827 _ [Torque detection filter 110 to 0.1s 0s 883 |avoidance operation 300 to 1200V |940VDC itomatic paramaier 11 21010 13
828  |Model speed control gain |0 to 1000% 60% level 999:9 setting p 20 21, 9999’ 9999
. |Number of machine end Regeneration avoidance i i i >
829+6 encoder pulses 0 to 4096, 9999 |9999 884 |at deceleration detection [0 to 5 0 1000 |Direct .settlng selection |0 to 2 _ 0
830 |Speed control P gain 2 |010 1000%, 9999|9999 sensitivity 1002 [Lg tuning target current |80 10 150%. 19999
Speed control integral Regeneration avoidance ) -
831 ltime 2 0to 20s, 9999 (9999 885 |compensation frequency |0 to 590Hz, 9999 |6Hz 1003 |Notch filter frequency |0, 8 to 1250Hz |0
limit val i
832 |Speed setiing filter 2|0 to 55, 9999|9999 F'{”;' :‘3:; — 1004 _|Notch filter depth 0to3 0
833+ |Speed detection filter 2 |0 to 0.1s, 9999|9999 836 |avoidance voltage gain |0 10 200% 100% 1005 _|Notch fiter width Oto3 0
834 [Torque control P gain 2 |010 500%, 9999|9999 Control terminal 1006 _|Clock (year) 200002099 12000
Torque control integral . |option—Encoder 0 to 16383, 101 to 131,
835 timg 2 9% Jot0 500ms, 9999 19999 887+ | magnetic pole position |65535 65535 %81 ig :2)’%?
836 |Torque setting filter 2 |0 to 5s, 9999 9999 ) n;ffset o 0109990 9999 401 to 430:
837 |Torque detection filter 2|0 to 0.1s, 9999|9999 16 paramerer o 50110 531,
- - 0to3. 24 25 889 |Free parameter 2 0 to 9999 9999 1007 |Clock (month, day) 0630, 101
840 |Torque bias selection » €% 29 19999 " 701 to 731,
9999 g1 |Cumulative power 0t04,9999  [9999 801 to 831
500 to 1400% monitor digit shifted times ’ 901 to 930,
: 0, )
841  |Torque bias 1 9999 9999 892 |Load factor 30 to 150% 100% 1001 to 1031,
: - 1101 to 1130
. 600 to 1400%, Energy saving monitor 0.1 to 55kW«  |Rated !
842 (Torque bias 2 9999 ' |9999 893  |reference (motor inverter 1201 to 1231
600 to 1400% capacity) 0to 3600kW-3 _|capacity 01059, 100 to
. b,
843 |Torque bias 3 9999 9999 Control selection during %gg’ti()??sg 299,
844 |Torque bias fiter 0t05s,9999  |9999 894  |commercial power- |0to 3 0 400 to 450,
. _ supply operation 500 to 559
845  |Torque bias operation time|0 to 5s, 9999 9999 395 Power saving rate 0.1 9999 9999 600 to 659,
Torque bias balance reference value T 700 to 759,
846 fi 0 to 10V, 9999 |9999
compensation 896 |Power unit cost 0 to 500, 9999 9999 388 ig 323'
Fall-time torque bias : f p
847 . h 0 to 400%, 9999 |9999 Power saving monitor |0, 1 to 1000h, 1000 to 1059
terminal 1 bias o 897 average time 9999 9999 500 tg s
Fall-time torque bias i i 1008 |Clock (h inut 1200 to 1259, |0
848 h y 00 400%, 9999 (9999 Power saving cumulative lock (hour, minute) ) X
terminal 1 gain 0 o 898 | monitor clea? 0,1,10,9999 (9999 1388 }0 1228
Analog input offset Py o] s
849 ladjustment 010200% 100% ggg |Qperationfime rate g4, 1909, 9999 |9999 1500 to 1559,
, (estimated value) 1600 to 1659
50 [Brake operation 0to2 0 900 |FM terminal calibration |— — 1700 to 1759,
- - n 1800 to 1859,
Control terminal 901 ':M “f“"“l';af' calibration |— - 1900 to 1959,
851+6 |option—Number of 0 to 4096 2048 erminal 2 frequency 2000 to 2059,
encoder pulses g0p  |Setting bias frequency 0 to 590Hz OHz 2100 to 2159,
Control terminal Terminal 2 frequency N N 2200 to 2259,
8526 |option—Encoder 0,1,100, 101 |1 setting bias 010300% 0% 2300 to 2359
rotation direction Terminal 2 frequency Emergency drive
853+ |Speed deviation time |0 to 100s Ts 903  |setting gain frequency Oto590Hz |60z 1013 {:{‘r;"r‘gs‘z“’eed after  10t0590Hz |60 Hz
854  |Excitation ratio 0 to 100% 100% Terminal 2 frequency 0 to 300% 100% n
: . Integral stop selection
Control terminal ?e"'n.g e 1915 |at imited frequency 0102101012 10
855+ |option—Signal loss 0,1 0 erminal 4 frequency g ¢, 590Hz OHz PTC thermistor
detection : 904 :-emnlg bllisffrequency 1016 protection detection time 010 60s Os
Terminal 4 function erminal 4 frequency p PO
858 |acsignment 0,1,4,9999 |0 setting bias 010 300% 20% 101 [Monitor with sign 0, 1,9999 9999
0 to 500A, Terminal 4 frequency - -
sso  |Torque current/Rated 9999+ 9999 905 |setting gain frequency 010 590Hz 60Hz 1020 [Trace operation selection|0 to 4 0
PM motor current 0 to 3600A, Terminal 4 frequency |4 15 300% 100% 1021 [Trace mode selection [0to2 0
99993 setting gain ° ° 1022 [Sampling cycle 0to9 2
Terminal 1 bias Number of analog
917 |frequency (speed) 0 to 590Hz OHz 1023 channels 1t08 4
Terminal 1 bias (speed) |0 to 300% 0% 1024 |Sampling auto start 0,1 0
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Parameter list

Pr. Name Setting Initial Pr. Name Setting Initial Pr. Name Setting Initial
range value range value range value
1025 |Trigger mode selection |0 to 4 0 Second output Tenth positioning
Number of samplin 1147 |interruption detection 89%936005' 1s 1259 deceleration time 0.01to 360s 5s
1026 ) PING 10 to 100% 90% time “tioni
before trigger 1260 Tenth positioning dwell 0to 20000ms  |oms
1027 |Analog source selection (1ch) 201 Second output time
- 1t03,5t0 14, 1148 |interruption detection [0 to 590Hz OHz 0to2 10to 12
1028 |Analog source selection (2ch)[17 to 20, 22 to 24, {202 level 1261 |Tenth positioning sub- 108 to 102o " 110
1029 _[Analog source selecton (3ch)] 22 [0 3%. 39 0 12, 1203 1149 _|Second output 90010 1100% |1000% function 11010 112
1030 _|Analog source selection (4ch)|64, 67,68, 71to  |204 interruption cancel level 1262 |Eleventh positioning |0 01 0 3605 |5s
1031 |Analog source selection (5ch)| 75, 87 to 98, 205 1150 acceleration time )
n 20110 213, to User parameters 1 to 50|0 to 65535 0 El th itioni
1032 Analog source selection (Bch)|222 1o 207 206 1199 1263 de?:\ggrati%%s{ilrggmg 0.01 to 360s 5s
1033  |Analog source selection (7ch)[230 to 232, 207 1200 |Target position/speed | o 0 =] T bositioni
1034 | Analog source selection (8ch)| 220 t© 238 208 selection ° 1264 |G edPin POSINONING g 6 20000ms  [oms
1035 |Analog trigger channel |1to 8 1 Start command edge
Anal g b lgg 1221 detection selection 0,1 0 1265 Eleventh positioning %8 t20 :118210 12, 10
1036 nalog trigger - 0.1 0 n —— sub-function ?
operation selection ’ 1222 First positioning 0.01 to 360s 5s 110 to 112
1037 |Analog trigger level _ |600 to 1400|1000 acceleration fime 1266 |Twelfth positioning | 41153505 |5
1038 |Digital source selection (1ch) 1 1223 |First positioning 0.01t0360s |5s acceleration time
= : deceleration time Twelfth positioning
1039 |Digital source selection (2ch) 2 1224 |First positioning dwell |o 10 20000ms  loms 1267 deceleration time 0.01 to 360s 5s
1040 |Digital source selection (3ch) 3 ime Twelfth positioning
1041 _|Digital source selection (4ch) 2 . o 0t02, 100 12, 1268 | jwell time 00 20000ms  |0ms
1to 255 1225 First positioning sub- 100 to 102 10
1042 |Digital source selection (5ch) 5 function 110 tg 12 Twelfth positioning sub- 0to2,10to 12,
1043 |Digital source selection (6¢ch) 6 —— 1269 function 100 to 102, 10
= 1226 |Second positioning 0.01 to 360 5 110 to 112
1044 |Digital source selection (7ch) 7 acceleration time D1to S s ; .
= - 1270 |Thirteenth positioning |1 44 44 360 5
1045 |Digital source selection (8ch) 8 1227 Second positioning 0.01 to 360s 5s acceleration time i S S
1046 |Digttal trigger channel 1108 1 deceleration time i Thirteenth positionin
gital trigg ——— 1271  pos 9 |0.01t0360s |58
Digital trigger operation 1228 |Second positioning 0to 20000ms  |0oms deceleration time i
1047 | Selection 0,1 0 dwell time 1272 |Thirteenth positioning |1 15 20000 0
1048 [Parameter for manufacturer setting. Do not set Second positioni 0t02,10t0 12, dwell time ° ms ms
- - 1229 posttioning 100 to 102 10
1049 |USB host reset 0,1 0 sub-function 110 to 112 4273 |Thirteenth positioning %8 :20 :]lgzto 12, 10
DC brake judgment time Third positioning sub-function 110to 112
1072 |for anti-sway control 0to 10s 3s 1230 ion ti 0.01t0360s  |5s —
i acceleration time Fourteenth positionin:
operation - pre— 1274 th po 9 10.01 to 360s 5s
- 1231 Third positioning 0.01 to 360s 5 acceleration time
1073 |Anti-sway control 0.1 0 deceleration time : Fourteenth nositioni
operation selection ' . —— 1275 |foureenth positioning 14 1 15 360s  |5s
. 1232 Third positioning dwell deceleration time
1074 |Anti-sway control 0.05 to 3Hz, 1Hz time 010 20000ms  |0ms ——
frequency 9999 02 101012 1276 g&:ﬁ?ﬁ:éh positioning 5 t5 20000ms  [oms
1075 |Anti-sway control depth [0 to 3 0 1233 ;rh"‘?_ positioning sub- 175515102, |10 o2 10012
1076 |Anti-sway control width [0 to 3 0 unction 110 to 112 Fourteenth positioning ' :
_ 1277 | St tion 100 to 102, 10
1077 |Rope length 0.1 to 50m 1m 1234 Four}h positioning 0.01t0360s |58 110 to 112
1078 [Trolley weight 110 50000kg | Tkg acceleration time Fifteenth positioning
1079 |Load weight 1 to 50000k 1 1235 Fourth positioning 0.01 to 360s 5s 1278 acceleration time 0.0110 360s 5s
0ad WG _ ° 9 kg deceleration time . Fifteenth positioning
1103 gr%%?geéﬁgggtg";e at |00 3600s 5s 1236 Fourth positioning dwell [ 10 20000ms  loms 1279 | yeceleration time 001t0360s |58
ime - .
- Fifteenth positioning
Encoder magnetic pole |0 to 16383, 1280 H 0 to 20000ms  [Oms
105 | Sosition offset 65535 65535 1237 |Fourth positioning sub- 906 2 101012, dwellfime ____
1106_|Torque monitor fiter |0 to 55, 9999 9999 function 110 t0 112 1281 |Fifteenth positioning 10, 2,10, 12, 100, |
sub-function 102, 110, 112
1107  |Running speed monitor filter[0 to 5s, 9999 9999 Fifth positioning —
Excitation current 128 |acceleration time 00103605 |5 1282 :Zrt?ng cs);sellttle?:rt}cgﬁtum 0to6 4
1108 | onitor filter 0105s,9999 19999 Fifth positionin -
— 1239 decel?eration tir%e 0.01 to 360s 5s 1283 Home position return 0 to 30Hz 2Hz
Speed limit method speed
113 |selection 0102,10, 9999 19999 Fifth positioning dwell
1240 time P 9 0to 20000ms  (Oms 1284 |Home positionreturn {04040, 0.5Hz
114 Torque command 0.1 1 creep speed :
reverse selection ' 1241 |Fifth positioning sub- (1)(;8 t26 182“’ 12, 10 1285 |Home position shift 0 to 9999 0
Speed control integral function ’ amount lower 4 digits
1115 R o time 0t09998ms  [0s 110 to 112 - e
- —— ome position shi
Constant output range 1242 S'Xthl po?ltlor:!ng 0.01 to 360s 5s 1286 amount upper 4 digits 0to 9999 0
1116  |speed control P gain [0 to 100% 0% acceleration fime Travel distance after
compensation 1243 |$ixth positioning 0.01t0360s |58 1287 |proximity dog ON lower |0 to 9999 2048
; deceleration time : proximity dog
117 Speed control P gain 1 0to 300, 9999 |9999 4 digits
(per-unit system) ’ 1244 tsirirffteh positioning dwell |5 5 50000ms  |oms Travel distance after
118 (S%eri?nﬁosn t;‘tjzlenpw)gam ? |0t0300, 9999|9999 0t02, 10t0 12 1288 e g N 0109999 0
P Y 1245 |Sixth positioning sub- 458 5 105° 1< |40 pp g
1119 g"a‘;ﬁ"z'pgﬁii‘?tcs@g‘{e°r;) 010300, 9999 |9999 function 110 to 112 1289 'S"tgg‘;ef‘t’j;gﬂ'; retumn o to 200% 40%
- Seventh positioning ™
Per-unit speed control 120Hz 1246 L 0.01 to 360s 5s 12 Home position return to 1
1121 reforence frequency 0 to 400 Hz o acceleration _tl.me_ 90 stopper waiting time 0to 10s 0.5s
60Hz3 Seventh positioning ™
1134 |PID upper limit 010100%  [100% 1247 |deceleration time 001103005 |5 1292 |igirinal input setection [* 0
manipulated value PP
PID lower fimit 1248 [Seventh positioning 4 16 20000ms  {oms 1293 |Roll feeding mode
1135 ! 0to 100% 100% well time selection 0.1 0
manipulated value 0t02 10t0 12
; Seventh positioning ! ' Position detection lower
Second PID display 1249 : 100 to 102, 10 1294 e 0 to 9999 0
1136+9|ias coefficient 0 to 500, 9999 (9999 sub-function 110 to 112 4 digits
n " —— Position detection
.o|Second PID display Eighth positionin: 1295 A 0 to 9999 0
11379 bias analog value 0 to 300% 20% 1250 ac?:eleration timeg 0.01 to 360s 5s upper 4 digits
- - - —— Position detection
.o|Second PID display gain Eighth positioning 1296 ; Oto2 0
1138+9 coefficient 0 to 500, 9999 (9999 1251 deceleration time 0.01 to 360s 5s selection
- - —— Position detection
113940 ggiff’;‘gaf’o'g display 10 to 300% 100% 1252 |Eighth positioning dwell | 16 50000ms ~ {oms 1297 |hysteresis width 010 32767 0
- Second position control - -
Second PID set point/ ; - 0to2,10to 12, 1298 | 2= 0to 150sec’  [25sec’
1140 |deviation input 1105 2 1253 |Eighth positioning sub- 1400 16 102, " |10 gain
selection unction 110 to 112 1299 |Second pre-excitation | 0
- —— lection ’
Second PID measured Ninth positionin s
141 value input selection 105 3 1254 acceleﬁation timge 0.0110 360s 5s 1300
- - —— to Communication option parameters
1142 |Second PID unit 01043,9999 (9999 1255 [\inth positioning 0.01t0360s |55 1343
1143 |Second PID upper fimit |0 to 100%, 9999|9999 1256 |Ninth positioning dwell [ 1 50000ms _loms 1348 f’:/e'fq'ugcr’]”ctyro' switchover |\ 15 400Hz OHz
1144 [Second PID lower limit [0 to 100%, 9999|9999 time
Second PID deviation i itioni 0t02,10t0 12, 1349 Emer%_ency ?to‘t)' 0.1,10, 11 0
1145 |2 0 to 100%, 9999 (9999 1257 R‘J'rf:ggigﬁsﬁlonmg sub- 1400 16 102, 10 operation selection
110 to 112 1350
1146 Second PID signal 0to3,10t0 13 |0 Tonth positionin ° to Communication option parameters
operation selection ’ 1258 accele’?atil)ln ti:'ng 0.01 to 360s 5s 1359
1410 Starting times lower 4 0 to 9999 0
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Parameter list

Setting Initial

Pr. Name
range value

Starting times upper 4

1411 digits 0 to 9999 0
Motor induced voltage

1412 |constant (phi f) 0 to 2, 9999 9999
exponent
Second motor induced

1413 |voltage constant (phi f) [0 to 2, 9999 9999
exponent
Load characteristics

1480 | measurement mode 0t05 811085 10
Load characteristics

1481 load reference 1 9999
Load characteristics

1482 load reference 2 9999
Load characteristics

1483 |\ 0ad reference 3 0 to 400% 9999
Load characteristics

1484 load reference 4 9999
Load characteristics

1485 load reference 5 9999
Load characteristics

1486 | aximum frequency 0 to 590 Hz 60 Hz
Load characteristics

1487 minimum frequency 0 to 590 Hz 6 Hz
Upper limit warning

1488 | &taction width 0 to 400%, 9999(20%
Lower limit warning

1489 | Getection width 0 to 400%, 9999(20%
Upper limit fault

1490 | jétection width 0 to 400%, 9999(9999
Lower limit fault

1491 | Getection width 0 to 400%, 9999(9999
Load status detection
signal delay time / load

1492 | reference measurement [0 10 60°S s
waiting time

1499 |Parameter for manufacturer setting. Do not set.

*1

*7
*8
*9
*10

Differs according to capacities.

« 5%: FR-A860-00027

« 3%: FR-A860-00061

« 2%: FR-A860-00090, 00170

* 1%: FR-A860-00320 or higher

For FR-A860-01080 or lower

For FR-A860-01440 or higher

For FR-A860-00170 or lower

For FR-A860-00320 or higher

The setting is available only when a vector control
compatible option is installed. To check the availability
of the parameter for each option, refer to the Instruction
Manual (Detailed).

The setting value "60" is only available for Pr.178, and
"61" is only for Pr.179.

The setting values "92, 93, 192, 193" are only available
for Pr.190 to Pr.194.

These are the simple mode parameters when the FR-
LUO8 is installed. (Initially set to the extended mode.)
The setting is available when the PLC function is
enabled.
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Appendix

Appendix 1 Instructions for UL and cUL

(Standard to comply with: UL 508C, CSA C22.2 No.274-13)

@ 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 FR-A860-00450 and lower inverters have been approved as products for a UL type1 enclosure that is suitable for Installation in a Compartment Handling
Conditioned Air (Plenum).
Install the inverter so that the ambient temperature, humidity and ambience of the inverter will satisfy the specifications. (Refer to page 5.)

+ The FR-A860-00680 and higher inverters 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 above specifications. (Refer to page 5.)

+ Branch circuit protection

For installation in the United States, Class T, Class J, Class CC, or Class L fuse must be provided, in accordance with the National Electrical Code and any
applicable local codes.

For installation in Canada, Class T, Class J, Class CC, or Class L fuse must be provided, in accordance with the Canadian Electrical Code and any applicable

local codes.
FR-A860-[] 00027 | 00061 | 00090 | 00170 | 00320 | 00450 | 00680 | 01080 | 01440 | 01670 | 02430 | 02890 | 03360 | 04420

Rated fuse voltage(V) 600 V or more

Without power

. factor improving |10 20 30 40 80 125 125 175 — — — — — —

Fuse allowable rating | reactor
® With power factor | 5 10 15 25 40 60 100 [150 [200 [250 [s00 [|400  |450  [600

improving reactor

€ 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).

For wiring the input (R/L1, S/L2, T/L3) and output (U, V, W) terminals of the inverter, use the UL listed copper, stranded wires (rated at 75°C) and round crimping
terminals. Crimp the crimping terminals with the crimping tool recommended by the terminal manufacturer.

# Short circuit ratings

Suitable for use in a circuit capable of delivering not more than 100 kA rms symmetrical amperes, 600 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
- T / ‘ 9 the left.)
£ | E Tomm—HiF =30tz or more
2 “g’a g jor more | —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
0®| 6 10Hz - 6Hz characterls\lc curve
EEE oz - Non-operation range percentage to the rated motor current.
£ g o5 0.5Hz CRr?a"rQaectgplst(hlg ":euf:\g *3  Transistor protection is activated depending on the temperature of the heat sink. The
5Hz 8 N ! N -
5 % N protection may be activated even with less than 150% depending on the operating
3 |_Characteristic when electronic thermal conditions
\\ \ relay function for motor protection is :
240 turned off (When Pr. 9 setting is O(A))
< i
z 180
sl
25|¢
D % 120 Range for
|8 transistor
3 2 protection*s
o |O
60 =
| 525% | 105% e
100 150 230
Inverter output current (%)
(% to the rated output current)
mmsmsmsannn
L]
3 NOTE :
[ P
+ 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.

Motor over temperature sensing is not provided by the drive.
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Appendix 2 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.

FLES LT A T A PR A P AR IR R

HERIPE R HABRITIA

AT EAEAEWRAAIK. B SHBHNTRAR.

o R T YT AL PR R B

BEVR 1
BB 2 n X & AN BRBE %R R
(Pb) (Hg) (Cd) (Cr (V1)) (PBB) (PBDE)
B4 EIVR s BB R BRI R
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R R o S 0 S o o
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AR ST/T11364 FIFLE Sl .
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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 compa-
nies, 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 con-
tact 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.

ommmmmmsmEm

.
-

NOTE

. 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 dot 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 a personal computer and place the enclosed CD-ROM in the CD-ROM drive.
Step 2. The main window automatically opens by the web browser.

Step 3. Click a manual you want to read in the "INSTRUCTION MANUAL" list.

Step 4. PDF manual you clicked opens.

Manual opening of the enclosed CD-ROM

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

Step 2. Open "index.html" file in the enclosed CD-ROM.

Step 3. The main window opens by the web browser. Follow the instructions from Step 3 of "How to read instruction manuals".

PDF data of the instruction manual are stored in "MANUAL" folder on the enclosed CD-ROM.



REVISIONS

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

Revision Date *Manual Number Revision
Nov. 2014 IB-0600562ENG-A First edition
Jan. 2015 IB-0600562ENG-B Added
« FR-A860-00027 to 00170
May 2015 I1B-0600562ENG-C Added
« Location change of earth (ground) terminals for the FR-A860-00027 to 00170
Oct. 2016 IB-0600562ENG-D Added
« Start count monitor (Pr.1410, Pr.1411)
« Enhanced functions in the position command source selection (Pr.419 = 10, 100, 110, 1110)
« Enhanced auxiliary functions for position control by point tables (auxiliary function parameter setting: 2, 12,
102, 112)
« Enhanced function in the stop mode selection at communication error (Pr.502 = 4)
« Excitation current low-speed scaling factor (Pr.14 = 12 to 15, Pr.85, Pr.86, Pr.565, Pr.566, Pr.617)
« Motor induced voltage constant (Pr.1412, Pr.1413)
« Load characteristics fault detection (Pr.1480 to Pr.1492)
« Input signals (CLRN, JOGF, JOGR)
Edited
« 7.1 Rating
Feb. 2019 1B-0600562ENG-E Added
« Application of caution labels
« Droop control using the per-unit speed control reference frequency (Pr.288 (Pr.681) = "20 to 22")
« Torque current command limit (Pr.803 = "2")
* PID manipulated amount: 0 to 100% (Pr.1015 = "2, 12")
« Pr.1348 P/PI control switchover frequency
« Pr.1349 Emergency stop operation selection
« Operation selection at a communication error (Pr.502 = "11, 12")
« External fault during output operation
« Pr.275 setting range: 0 to 300%
« Reset selection/disconnected PU detection/PU stop selection (Pr.75 = "1000 to 1003, 1014 to 1017, 1100 to
1103, 1114 to 1117")
« External fault input signal (Pr.178 to Pr.189 = "32")
« PLC function (Pr.414 ="11, 12", Pr.675)
« Pulse monitor selection (Pr.430 = "2000 to 2005, 2012, 2013, 2100 to 2105, 2112, 2113, 3000 to 3005, 3012,
3013, 3100 to 3105, 3112, 3113")
* Monitor with sign selection (Pr.1018 = "1")
« Automatic restart after instantaneous power failure selection (Pr.162 = "1000 to 1003, 1010 to 1013")
« Position command source selection (Pr.419 ="200, 210, 300, 310, 1310")
Aug. 2021 I1B-0600562ENG-F Added

« Main circuit capacitor life measurement at power OFF (every time) (Pr.259 = "11")

« Pr.506 Display estimated main circuit capacitor residual life

« Current input check terminal selection (Pr.573 = "11 to 14, 21 to 24")

« Low-speed forward rotation command (RLF) signal, Low-speed reverse rotation command (RLR) signal
(Pr.178 to Pr.189 = "128, 129")

« Vector control for PM motor with encoder supported (Pr.373, Pr.871, Pr.887, Pr.1105)

« Cooling fan operation selection during the test operation (Pr.244 = "1000, 1001, 1101 to 1105")

« Display/reset ABC relay contact life (Pr.507, Pr.508)

« Emergency drive (Pr.514, Pr.515, Pr.523, Pr.524, Pr.1013, Pr.178 to Pr.189 = "84", Pr.190 to Pr.196 = "65,
66")

Edited

« Chapters deleted (6 TROUBLESHOOTING, 7 SPECIFICATIONS)

« Tightening torque specifications




FR-A800/A800 Plus Series
Instruction Manual Supplement

1 Earth (ground) fault detection at start / restricting reset
method for an earth (ground) fault

The reset method for the output side earth (ground) fault overcurrent (E.GF) can be restricted.
» Select whether to enable or disable the earth (ground) fault detection at start. When enabled, the earth (ground)
fault detection is performed immediately after a start signal input to the inverter.
+ Select whether to restrict the reset method for an earth (ground) fault.

Pr Name Initial value | Setting range Description
’ el Earth (ground) fault Reset method
0 Not detected at start .
249 Earth (ground) fault detection Not restricted
0 1
H101 at start Detected at start -
2 Restricted

€ Selecting whether to perform the earth (ground) fault detection at
start 2= Wagneticfii

 Ifan earth (ground) fault is detected at start while Pr.249 ="1 or 2", the output side earth (ground) fault overcurrent
(E.GF) is detected and output is shut off.

+ Earth (ground) fault detection at start is enabled under V/F control and Advanced magnetic flux vector control.

* When the Pr.72 PWM frequency selection setting is high, enable the earth (ground) fault detection at start.

«“® NOTE

» Because the detection is performed at start, output is delayed for approx. 20 ms every start.
» Use Pr.249 to enable/disable the earth (ground) fault detection at start. During operation, earth (ground) faults are
detected regardless of the Pr.249 setting.

€ Restricting reset method for an earth (ground) fault

+ The reset method when the output is shut off due to the output side earth (ground) fault overcurrent (E.GF) can
be restricted. When E.GF occurs while Pr.249 = "2", E.GF can be reset only by turning OFF the control circuit
power.

» This restriction prevents the inverter from being damaged due to repeated reset operations by the other methods
such as entering the RES signal.

* When E.GF occurs while Pr.249 = "2", the output short-circuit detection (ALM4) signal can be output.

» For the terminal used to output the ALM4 signal, set "23" (positive logic) or "123" (negative logic) in any of Pr.190
to Pr.196 (Output terminal function selection).

» If Pr.249 is set to "2" while the retry function is enabled (Pr.67 is not set to "0"), no retry is performed even when
E.GF occurs.

» If Pr.249 is set to "2" while the automatic bypass switching after inverter fault is enabled (Pr.138 is not set to "1"),
the operation is not switched to the commercial power supply operation even when E.GF occurs.

o® NOTE

Changing the terminal assignment using Pr.190 to Pr.196 (Output terminal function selection) may affect the

other functions. Set parameters after confirming the function of each terminal.
» E.GF is not cleared by turning ON the Fault clear (X51) signal when Pr.249 = "2".
» If E.GF occurs during emergency drive operation when Pr.249 = "2", the output is shut off.
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2 Output short-circuit fault (E.SCF)

Select the reset operation and fault indication for an output short-circuit.

Initial . Description
Pr. Name Setting range - -
value Operation after detection Reset method
521 Output short-circuit 0 0 E.OC1to E.OC3 Not restricted
H194 detection 1 E.SCF Restricted

The fault indication for an output short-circuit (E.OC1 to E.OC3, and E.SCF) can be changed by the Pr.521
setting.

When an output short-circuit is detected while Pr.521 ="1", E.SCF is displayed and the inverter output is shut off.
When E.SCF occurs while Pr.521 ="1", E.SCF can be reset only by turning OFF the control circuit power. (E.OC1
to E.OC3 can be reset by any reset method.)

This restriction prevents the inverter from being damaged due to repeated reset operations by the other methods
such as entering the RES signal.

When E.SCF occurs, the output short-circuit detection (ALM4) signal can be output.

For the terminal used to output the ALM4 signal, set "23" (positive logic) or "123" (negative logic) in any of Pr.190
to Pr.196 (Output terminal function selection).

If the automatic bypass switching after inverter fault is enabled (Pr.138 is not set to "1"), the operation is not
switched to the commercial power supply operation even when E.SCF occurs.

Operation panel — = FR-LUO8
indication E.SCF —. - r indication Fault
Name Output short-circuit fault

The inverter output is shut off when an output short-circuit is detected while Pr.521 = "1". When Pr.521
="0" (initial value), E.OC1, E.OC2, or E.OC3 appears when an output short-circuit is detected.

Check point Check for output short-circuit.

Check the wiring to make sure that any output short circuit does not occur, then turn OFF the control
circuit power to reset the inverter.

Description

Corrective action

«*® NOTE

* When short-circuit resistance is large, the current does not reach the short-circuit detection level. In such a case,
an output short-circuit cannot be detected.

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

» E.SCF does not activate the retry function.

» E.SCF is not cleared by turning ON the Fault clear (X51) signal.

 If E.SCF occurs during emergency drive operation, the output is shut off.

* The communication data code for E.SCF is 20 (H14).
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3 Extended detection time of the output current and zero

current

The setting range of the Pr.151 Output current detection signal delay time and Pr.153 Zero current detection

time is extended.

Pr. Name LlC] Setting range Description
value
151 Output current detection Set the output current detection time. Enter the tlme.from
M461 signal delay time Os 0to 300s when the output current reaches the set current or higher
9 y to when the Output current detection (Y 12) signal is output.
153 Zero current detection Set the time from when the output current drops to the
M463 time 0.5s 0to300s Pr.152 setting or lower to when the Zero current detection

(Y13) signal is output.

4 Selecting the command interface in the Network
operation mode (Pr.338, Pr.339)

» The proximity dog (X76) signal can be input via communication.

» The following table shows the command interface for the function in the Network operation mode, determined by
the parameter settings: an external terminal or a communication interface (RS-485 terminals or communication
option).

Pr.338 Communication operation command source

0: NET 1: EXT

Pr.339 Communication speed command source

0: NET | 1: EXT | 2:EXT | 0:NET | 1: EXT | 2: EXT

X76

\ Proximity dog

Combined EXT

[Explanation of Terms in Table]
EXT: External terminal only
Combined: Either external terminal or communication interface

BCN-C22005-993




FR-A860
Instruction Manual Supplement

1 Instructions for UL and cUL

(Standard to comply with: UL 61800-5-1, CSA C22.2 No. 274)

€ Applicable models
« FR-A860-00027 to 04420
» The above models are compliant with both UL 508C and UL 61800-5-1, CSA C22.2 No. 274. (The FR-A860-
00090 or less is not compliant with UL 508C.)
For the instructions for UL 61800-5-1, CSA C22.2 No. 274, refer to this Instruction Manual Supplement.
For the instructions for UL 508C, refer to the FR-A860 (600V CLASS SPECIFICATION INVERTER)
INSTRUCTION MANUAL (STARTUP).

€ Product handling information / Informations sur la manipulation du
produit

-WARNING- Operation of this product requires detailed installation and operation instructions provided in the
Instruction Manual (Startup) and the Instruction Manual (Detailed) intended for use with this product. Please forward
relevant manuals to the end user.

-AVERTISSEMENT-

L’utilisation de ce produit nécessite des instructions détaillées d’'installation et d’utilisation fournies dans les manuels
d’instructions en anglais (Instruction Manual (Startup) et Instruction Manual (Detailed)) destinés a étre utilisés avec
ce produit. Veuillez transmettre les manuels correspondants a I'utilisateur final.

€ Precautions for compliance with CSA C22.2 No.274

Use the inverter under the conditions of overvoltage category Ill and pollution degree 2 or lower specified in IEC
60664.

€ Branch circuit protection

For installation in the United States, branch circuit protection must be provided in accordance with the National
Electrical Code and any applicable provincial codes.

For installation in Canada, branch circuit protection must be provided in accordance with the Canadian Electrical
Code and any applicable provincial codes. Short circuit protection of the inverter cannot be used as branch circuit
protection. Integral solid state short circuit protection does not provide branch circuit protection. Branch circuit
protection must be provided in accordance with the National Electrical Code and any additional local code.

B Precautions for opening the branch-circuit protective device / Précautions pour ouvrir
le dispositif de protection du circuit de dérivation

-WARNING- If the fuse melts down or the breaker trips on the input side of this product, check for wiring faults (such

as short circuits). Identify and remove the cause of melting down or the trip before replacing the fuse or resetting the

tripped breaker (or before applying the power to the inverter again).

-AVERTISSEMENT-

Si le fusible fond ou si le disjoncteur se déclenche du cb6té entrée de ce produit, vérifier les défauts de cablage (tels

que les courts-circuits). Identifier et éliminer la cause de la fonte ou du déclenchement avant de remplacer le fusible

ou de réinitialiser le disjoncteur déclenché (ou avant de remettre sous tension 'onduleur).
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B Fuse selection

Fuses are selected based on IEC/EN/UL 61800-5-1 and CSA C22.2 No. 274.

For installation in the United States, the following semi-conductor fuses must be provided, in accordance with the
National Electrical Code and any applicable local codes. For installation in Canada, the following semi-conductor
fuses must be provided, in accordance with the Canada Electrical Code and any applicable provincial codes. Always
install the following semiconductor fuses for branch circuit protection.

Inverter Model Cat. No. Manufacturer Rating (A)
FR-A860-00027 BS000GB69V20 Mersen 20
FR-A860-00061 BS000GB69V25 Mersen 25
FR-A860-00090 BS000GB69V32 Mersen 32
FR-A860-00170 BS000GB69V63 Mersen 63
FR-A860-00320 BS000GB69V100 Mersen 100
FR-A860-00450 BS000UB69V125 Mersen 125
FR-A860-00680 BS000UB69V160 Mersen 160
FR-A860-01080 PC30UD69V250TF Mersen 250
FR-A860-01440 PC30UD69V315TF Mersen 315
FR-A860-01670 PC30UD69V315TF Mersen 315
FR-A860-02430 PC31UD69V350TF Mersen 350
FR-A860-02890 PC31UD69V400TF Mersen 400
FR-A860-03360 PC31UD69V500TF Mersen 500
FR-A860-04420 PC33UD69V700TF Mersen 700

€ Capacitor discharge time / Temps de décharge du condensateur
CAUTION -Risk of Electric Shock-

Before wiring or inspection, check that the LED indicator turns 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 digital
multimeter or the like. The capacitor is charged with high voltage for some time after power OFF, and it is dangerous.

ATTENTION -Risque de choc électrique-

Avant le cablage ou l'inspection, vérifier que le témoin LED s’éteint. Toute personne impliquée dans le cablage ou
l'inspection doit attendre 10 minutes ou plus aprés la mise hors tension et vérifier 'absence de tension résiduelle a
I'aide d’un multimétre numérique ou similaire. Le condensateur est chargé avec une haute tension pendant un certain
temps apres la mise hors tension, ce qui est dangereux. Précautions pour ouvrir le dispositif de protection du circuit
de dérivation.

€ 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). For wiring the input (R/
L1, S/L2, T/L3) and output (U, V, W) terminals of the inverter, use the UL listed copper, stranded wires (rated at
75°C) and round crimp terminals. Crimp the terminals with the crimping tool recommended by the terminal
manufacturer.

@ Short circuit ratings

» Suitable for use in a circuit capable of delivering not more than 100 kA rms symmetrical amperes, 600 V
maximum.
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€ 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,

Pr. 9 =50% setting of Pr. 9 =100% setting . " ' .
inverter rating*12 f of inverter rating*12 stops the operation of the inverter's output transistor, and
9 T ! . T
£ | E 0% —HIF — 30tz or more stops the output. (The operation characteristic is shown on the
2 :.’, 2 lor more*s 20Hz f gperanon ,ﬁngeh ;
25| = 2 iz the right
I {60 o = | Charactenistio curve left.)
SE|5 6H 6Hz - Non-operation range )
s |3 e~ 0.5Hz Range on the left of *1 When a value 50% of the inverter rated output current (current
OQ 5040.5Hz < characteristic curve . .
= \ \ |_Characteristic when electronic thermal value) is set in Pr.9
relay function for motor protection is * B
8 240 tumed off (When Pr. 9 setting s 0(A) 2 The % value denotes the percentage to the inverter rated
g | - \\ \ \ current. It is not the percentage to the rated motor current.
% g 180 *3 Transistor protection is activated depending on the
é é Lzo \ \\ RerEoia temperature of the heat sink. The protection may be activated
218 :f;:';'lg:‘s even with less than 150% depending on the operating
% ° - conditions.
8
| 52.5% | 105% e 5

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

«*® 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.

* Motor over temperature sensing is not provided by the drive.

€ Applicable power supply
For use at an altitude above 2000 m (maximum 2500 m), only a neutral-point earthed (grounded) power supply can

be used.
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