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FR-A840-00023(0.4K) to 06830(280K)

Thank you for choosing this Mitsubishi Inverter.

This Installation guideline and the enclosed CD-ROM give handling information and precautions for use
of this product.

Do not use this product until you have a full knowledge of the equipment, the safety information and the
instructions.

Please forward this Installation guideline and the CD ROM to the end user.
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A For Maximum Safety

® Mitsubishi transistorized inverters are not designed or manufactured to be used in equipment or systems in situations
that can affect or endanger human life.

* When considering this product for operation in special applications such as machinery or systems used in passenger
transportation, medical, aerospace, atomic power, electric power, or submarine repeating applications, please contact
your nearest Mitsubishi sales representative.

¢ Although this product was manufactured under conditions of strict quality control, you are strongly advised to install
safety devices to prevent serious accidents when it is used in facilities where breakdowns of the product are likely to
cause a serious accident.

® Please do not use this product for loads other than three-phase induction motors.

® Please check upon receiving of the inverter whether this instruction manual corresponds to the delivered inverter.
Compare the specifications on the capacity plate with the specifications given in this manual.



This section is specifically about safety matters

Do not attempt to install, operate, maintain or inspect the inverter until you have read through this Installation Guideline and appended
documents carefully and can use the equipment correctly. Do not use the inverter until you have a full knowledge of the equipment,
safety information and instructions.
Installation, operation, maintenance and inspection must be performed by qualified personnel. Here, qualified personnel means person-
nel who meets all the conditions below.
® A person who took a proper engineering training. Please note if you can take a proper engineering training at your local Mitsubishi Electric
office. 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 Installation Guideline, the safety instruction levels are classified into "WARNING" and "CAUTION".

| AWARN ING | Assumes that incorrect handling may cause hazardous conditions, resulting in death or severe injury.

Assumes that incorrect handling may cause hazardous conditions, resulting in medium or slight injury, or may
ACAUTION cause physical damage only.

Note that even the | A CAUTION|level may lead to a serious consequence according to conditions. Please follow strictly the instructions
of both levels because they are important to personnel safety.

Electric Shock Prevention

AWARNING

® While power is on or when the inverter is running, do not open the front cover. Otherwise you may get an electric shock.

® Do not run the inverter with the front cover removed. Otherwise, you may access the exposed high-voltage terminals or the charging part
of the circuitry and get an electric shock.

e Even if power is off, do not remove the front cover except for wiring or periodic inspection.You may access the charged inverter circuits

and get an electric shock.

Before starting wiring or inspection, check to make sure that the operation panel indicator is off, 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 inverter must be earthed. Earthing must conform to the requirements of national and local safety regulations and electrical codes

(JIS, NEC section 250, IEC 536 class 1 and other applicable standards). A neutral-point earthed power supply for 400V class inverter in

compliance with EN standard must be used.

Any person who is involved in the wiring or inspection of this equipment should be fully competent to do the work.

Always install the inverter before wiring. Otherwise, you may get an electric shock or be injured.

If your application requires by installation standards an RCD (residual current device) as up stream protection please select according to

DIN VDE 0100-530 as following:

Single phase inverter type A or B

Three phase inverter only type B

(Additional instructions on the use of a residual current device are contained on page 47.)

Perform setting dial and key operations with dry hands to prevent an electric shock. Otherwise you may get an electric shock.

Do not subject the cables to scratches, excessive stress, heavy loads or pinching. Otherwise you may get an electric shock.

Do not replace the cooling fan while power is on. It is dangerous to replace the cooling fan while power is on.

Do not touch the printed circuit board or handle the cables with wet hands. You may get an electric shock.

When measuring the main circuit capacitor capacity, the DC voltage is applied to the motor for 1s at powering OFF. Never touch the motor

terminal, etc. right after powering OFF to prevent an electric shock.

* A PM motor is a synchronous motor with high-performance magnets embedded in the rotor. Motor terminals holds high-voltage while the
motor is running even after the inverter power is turned OFF. Before wiring or inspection, the motor must be confirmed to be stopped. In
an application, such as fan and blower, where the motor is driven by the load, a low-voltage manual motor starter must be connected at
the inverter's output side, and wiring and inspection must be performed while the motor starter is open. Otherwise you may get an electric
shock.

Fire Prevention

ACAUTION

® Mount the inverter to incombustible material. Install the inverter on a nonflammable wall without holes (so that nobody can touch the
inverter heatsink on the rear side, etc.). Mounting it to or near combustible material can cause a fire.

e |f the inverter has become faulty, switch off the inverter power. A continuous flow of large current could 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/+, N/-. This could cause a fire and destroy the inverter. The surface temperature

of braking resistors can far exceed 100 °C for brief periods. Make sure that there is adequate protection against accidental contact and a

safe distance is maintained to other units and system parts.

Be sure to perform daily and periodic inspections as specified in the Instruction Manual. If a product is used without any inspection, a

burst, breakage, or a fire may occur.




Injury Prevention

ACAUTION

® Apply only the voltage specified in the instruction manual to each terminal. Otherwise, burst, damage, etc. may occur.
® Ensure that the cables are connected to the correct terminals. Otherwise, burst, damage, etc. may occur.

® Always make sure that polarity is correct to prevent damage, etc. Otherwise, burst, damage, etc. may occur.

® While power is on or for some time after power-off, do not touch the inverter as it is hot and you may get burnt.

Additional Instructions
Also note the following points to prevent an accidental failure, injury, electric shock, etc.
Transportation and installation

ACAUTION

® Any person who is opening a package using a sharp object, such as a knife and cutter, must wear gloves to prevent injuries caused
by the edge of the sharp object.

® When carrying products, use correct lifting gear to prevent injury.

® Do not stand or rest heavy objects on the product.

® Do not stack the inverter boxes higher than the number recommended.

® When carrying the inverter, do not hold it by the front cover or setting dial; it may fall off or fail.

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

® Ensure that installation position and material can withstand the weight of the inverter. Install according to the information in the instruction
manual.

® Do not install the product on a hot surface.

® Check the inverter mounting orientation is correct.

® The inverter must be installed on a strong surface securely with screws so that it will not drop.

® Do not install or operate the inverter if it is damaged or has parts missing. This can result in breakdowns.

® Prevent other conductive bodies such as screws and metal fragments or other flammable substance such as oil from entering the
inverter.

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

® Use the inverter under the following environmental conditions. Otherwise, the inverter may be damaged.

Operating condition FR-A820 |FR-A84O

Surrounding air LD, ND (initial setting), HD ratings: —10°C to +50°C (non-freezing)

temperature SLD rating: —10°C to +40°C (non-freezing)

Ambient humidity With circuit board coating, IP55 compatible models: 95% RH or less (non-condensing),
Without circuit board coating: 90% RH or less (non-condensing)

Storage temperature —20°C to +65°C 1

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

Altitude Maximum 1000m above sea level for standard operation. After that derate by 3% for
every extra 500m up to 2500m (91%)

Vibration 5.9m/s? or less 2 at 10 to 55Hz (directions of X, Y, Z axes)

1 Temperature applicable for a short time, e.g. in transit.
*2 2 9m/s? or less for the FR-A840-04320(160K) or higher

e |f halogen-based materials (fluorine, chlorine, bromine, iodine, etc.) infiltrate into a Mitsubishi product, the product will be damaged.
Halogen-based materials are often included in fumigant, which is used to sterilize or disinfect wooden packages. When packaging,
prevent residual fumigant components from being infiltrated into Mitsubishi products, or use an alternative sterilization or disinfection
method (heat disinfection, etc.) for packaging. Sterilization of disinfection of wooden package should also be performed before
packaging the product.

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

Wiring

ACAUTION

® Do not install assemblies or components (e. g. power factor correction capacitors) on the inverter output side, which are not approved
from Mitsubishi. These devices on the inverter output side may be overheated or burn out.

® The direction of rotation of the motor corresponds to the direction of rotation commands (STF/STR) only if the phase sequence (U, V,
W) is maintained.

* PM motor terminals (U, V, W) hold high-voltage while the PM motor is running even after the power is turned OFF. Before wiring, the
PM motor must be confirmed to be stopped. Otherwise you may get an electric shock.

® Never connect an PM motor to the commercial power supply.
Applying the commercial power supply to input terminals (U,V, W) of a PM motor will burn the PM motor. The PM motor must be
connected with the output terminals (U, V, W) of the inverter.

Test operation and adjustment

ACAUTION

® Before starting operation, confirm and adjust the parameters. A failure to do so may cause some machines to make unexpected
motions.




Operation

AWARNING

® \When you have chosen the retry function, stay away from the equipment as it will restart suddenly after an alarm stop.

® Since pressing the key may not stop output depending on the function setting status, provide a circuit and switch separately to

make an emergency stop (power off, mechanical brake operation for emergency stop, etc).

® Make sure that the start signal is off before resetting the inverter alarm. A failure to do so may restart the motor suddenly.

® 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.

e 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 The motor may run also at a low speed when the
speed limit value = 0 with a start command input. It must be confirmed that the motor running will not cause any safety problem before
performing pre-excitation.

® The inverter can be started and stopped via the serial port communications link or the field bus. However, please note that depending
on the settings of the communications parameters it may not be possible to stop the system via these connections if there is an error
in the communications system or the data line. In configurations like this it is thus essential to install additional safety hardware that
makes it possible to stop the system in an emergency (e.g. controller inhibit via control signal, external motor contactor etc). Clear and
unambiguous warnings about this must be posted on site for the operating and service staff.

e 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 inverter as well as the equipment.

® Do not modify the equipment.

® Do not perform parts removal which is not instructed in this manual. Doing so may lead to fault or damage of the inverter.

ACAUTION

® 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 use a magnetic contactor on the inverter input for frequent starting/stopping of the inverter. Otherwise, the life of the inverter
decreases.

® Use a noise filter to reduce the effect of electromagnetic interference and follow the accepted EMC procedures for proper installation
of frequency inverters. Otherwise nearby electronic equipment may be affected.

® Take appropriate measures regarding harmonics. Otherwise this can endanger compensation systems or overload generators.

® When driving a 400V class motor by the inverter, the motor must be an insulation-enhanced motor or measures must be taken to
suppress surge voltage. Surge voltage attributable to the wiring constants may occur at the motor terminals, deteriorating the
insulation of the motor.

® Use a motor designed for inverter operation. (The stress for motor windings is bigger than in line power supply).

® \When parameter clear or all clear is performed, set again the required parameters before starting operations. Each parameter returns
to the initial value.

® The inverter can be easily set for high-speed operation. Before changing its setting, fully examine the performances of the motor and
machine.

® The DC braking function of the frequency inverter is not designed to continuously hold a load. Use an electro-mechanical holding
brake on the motor for this purpose.

® Before running an inverter which had been stored for a long period, always perform inspection and test operation.

® For prevention of damage due to static electricity, touch nearby metal before touching this product to eliminate static electricity from
your body.

® 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.

Emergency stop

ACAUTION

® Provide a safety backup such as an emergency brake which will prevent the machine and equipment from hazardous conditions if the
inverter fails.

® \When the breaker on the inverter primary side trips, check for the wiring fault (short circuit), damage to internal parts of the inverter,
etc. Identify the cause of the trip, then remove the cause and power on the breaker.

® When the protective function is activated (i. e. the frequency inverter switches off with an error message), take the corresponding
corrective action as described in the inverter manual, then reset the inverter, and resume operation.

Maintenance, inspection and parts replacement

ACAUTION

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




Disposing of the inverter

ACAUTION

® Treat as industrial waste.

General instructions

Many of the diagrams and drawings in instruction manuals show the inverter without a cover, or partially open. Never run the inverter in
this status. Always replace the cover and follow instruction manuals when operating the inverter. For more details on the PM motor,

refer to the Instruction Manual of the PM motor.




1 INSTALLATION AND INSTRUCTIONS

1.1 Inverter Type
FR-AS@@— 00023 || -2 —EISO

| —] L | .

Symbol | Voltage class Symbol (Structure, functionality Symbol [Description Symbol | Type ™ Symbol g;m;b(gg% coa'gbi‘:m
2 200V class 0 Standard model Oggiggo gqu?eEattEg] inverter -1 FM Without Without Without
4 400V class 2 Separated converter type %6‘01}2 ?;::);':}%d“i(r\u,\\/ﬁrter -2 CA -60 With Without

6 IP55 compatible model -06 With With
Capacity plate Rating plate
‘ MITSUBISHI
i INVERTER
Inverter model FR-A840-00023-2-60 %%EE Inverter model HODEL - FR-AB40-00023-2.60
Serial number : Input ratin INPUT  : 3PHAC380-500V 50Hz/60Hz
SERIAL: XXXXXXXX =l P ) 9 ND(50°C) 23A/ SLD(40°C) 3.2A
Output rating OUTPUT: 3PH AC380-500Vmax 0.2-590Hz

ND(50°C) 1.5A1 LD (50°C) 2.1A

HD (50°C) (0.8A/ SLD (40°C) 2.3A

Serial number SERIAL:  XXXXXXXX ~DATE: XXXX-XX <@— Production year
TC102A212651 and month

MADE IN JAPAN

MITSUB\SHJVF’ENLECTR\C CORPORATION

TOKYO 100-8310, y EzEE
ce® (2 B
oo\ -

"1 specification differs by the type as follows

Initial setting
Type Monitor output Built-in Control Rated pr. 19
. B Base frequency
EMC filter | logic frequency "
voltage
FM Terminal FM: pulse train output OFF Sink logic 60Hz 9999
(terminal FM equipped | Terminal AM: analog voltage output (same as the power
model) (0 to £10VDC) supply voltage)
CA Terminal CA: analog current output ON Source logic | 50Hz 8888
(terminal CA equipped (0 to 20mADC) (95% of the power
model) Terminal AM: analog voltage output supply voltage)
(0 to £10VDC)

Notes

® The rating plate shows the rated inverter current in SLD operation (Super Light Duty). The overload current rating at
SLD is 110 % of the rated current for 60 s and 120 % for 3 s at surrounding air temperature of max. 40 °C.

® The inverter model name used in this installation guide consists of the inverter model, e. g. FR-A840-00023-2-60 and
the applicable motor capacity in brackets specified in [kW]. This approach helps for better understanding and for
choosing the right motor. For further specification details like capacity, current or overload current rating refer to
chapter 8.

® For selecting the right frequency inverter you should know details of your application and especially the load
characteristic.




INSTALLATION AND INSTRUCTIONS \‘T

1.2 Installation of the inverter

Installation on the enclosure

Fix six positions for the

FR-A840-04320(160K) or higher.

e |nstall the inverter on a strong surface securely with bolts.

® | eave enough clearances and take cooling measures.

® Avoid places where the inverter is subjected to direct sunlight, high temperature and high humidity.
® |nstall the inverter on a nonflammable surface.

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

GR—A820—03160(55K) or lower, FR-A820-03800(75K) or \ower,\ ( \
FR-A840-01800(55K) or lower ~ FR-A840-02160(75K) or lower
ﬂ = 10cm ﬂ = 20cm ! !
S = | |
L I 5
=51
= 10cm = 10cm b
& = 2
| |
Lo . 4
ﬂz 20cm ) K j

"1 For the FR-A820-00250(3.7K) or lower and FR-A840-00126(3.7K) or lower, allow 1cm or more clearance.

2. When using the FR-A820-01250(22K) or lower and FR-A840-00620(22K) or lower at the surrounding air
temperature of 40°C or less (30°C or less for the SLD rated inverter), side-by-side installation (Ocm clearance) is
available.

"3 For replacing the cooling fan of the FR-A840-04320(160K) or higher, 30cm of space is necessary in front of the
inverter. Refer to the Instruction Manual for fan replacement.

1.3 Environment

Before installation, check that the environment meets following specifications:

Surrounding air
temperature "

Enclosure

X = Measurement position

LD, ND (initial setting), HD ratings: -10°C to +50°C (non-freezing)

><5cm
‘

SLD rating: -10°C to +40°C (non-freezing)

Ambient humidity

With circuit board coating, IP55 compatible models: 95% RH or less (non-condensing),
Without circuit board coating: 90% RH or less (non-condensing)

Storage temperature

~20°C to +65°C ™

Atmosphere Indoors (No corrosive and flammable gases, oil mist, dust and dirt)
Altitude Maximum 2,500 m above sea level ™
Vibration 5.9m/s2 or less 7 at 10 to 55Hz (directions of X, Y, Z axes)

4 Temperature applicable for a short time, e.g. in transit.
*5 For the installation at an altitude above 1,000m up to 2,500m, derate the rated current 3% per 500 m.

6 Surrounding air temperature is a temperature measured at a measurement position in an enclosure. Ambient temperature is

temperature outside an enclosure.
7 2.9m/s? or less for the FR-A840-04320(160K) or higher




2 OUTLINE DRAWING
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FR-A840-04320(160K) to 06830(280K)

(Unit: mm)
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3 WIRING

3.1 Terminal connection diagrams

® FMtype
) FR-A820-00770(15K)-01250(22K)
DC reactor Brake resistor /~ FR-AB40-00470(18.5K)-01800(55K)
(FR-HEL)*1 / (FR-ABR) *7'8 DC reactor Brake resistor
Sink logic : ! “’| Brake unit (FRHEL) 1 (FR-ABR) 8
© Main circuit terminal I NNV (option)
O Control circuit terminal Barth = 1y mper R .
. 1Jumper.
O
Inrush current
3-phase limit circuit
AC power X o L
| H F N w 7S V] S B iy | )
Suppl : ON | EMC filter
o 0
o—o7. ON/OFF
oD Main circuit
Earth = =
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Control circuit | |
' Control input signals *3 i Relay output 9 !
o T | Yo
Forward rotation start O - i !
STR : }
Reverse rotation start O : Relay output 1 (Alarm output) '
. , : 1
Start self-holding selection O ! !
' RH : :
High speed v .
Multi-speed Middle : Relay output 2 3
selection speed ' !
\ :
Low speed R -

Open collector output *10

4 ) '
* Running

Jog operation

Second function selection Up to frequency

= <
2l|0o

(B> FO1

Auxiliary input 'y (0to5VDC  selectable) +5

RS-485 terminals ;

4 to 20mADC Initial value

R : F }
Output stop ' Instantaneous power failure '
RES ; oL ;
Reset : - Overload i
Terminal 4 input selection AU — 3 $ FU ;
(Current input selection) - o ' - Frequency detection !
Selection of automatic o ! F !
restart after instantaneous Tl 3 g t | SE Open collector output common :
power failure sD Qolo % ' Sink/source common '
Contact input common 4 2 N
o
24VDC power supply PC ¥
(Common for external power supply O
transistor)
24V external power supply () +24 PU
input sD Voltage/current | con-
Common terminal O 5 input switch nector
| Frequency setting signals (Analog) (10E(+10V) oy i Use A [IEC Indicator
| PR ~ OFF o (FM) (Frequency meter, etc.)
! 3 P (PLoesy) 2 4 ; t " Calibrati Moving coil type
' i R < ' | nector ibration
! Frequency setting 0to 5VDC | Initial value | | | resistor *12 1 < 1mA full-scale
' potentiometer T ()2 [10 10vDC selectable )+5 0 —y
i 1/2W, 1KQ =6 1 Voo 4 to 20mADC i U.S[?B
' L 1| mini
| { > Analog common ' AM +
I Moo “_ | v 9 — 1| con- ) Analog signal output
| nitial '
N — 0t0£10vDC_| vale | "% | 5 4 (010£10VDC)

Terminal 4 input (+) >—————()4 / g1 5ybC S Data transmission
(Current input) (-) > ——-~—+— < 010 10VDC !
] C t } Data reception
: connection

onnector for plug-in option <I;

| : ‘ GND
| Safety stop signal Shorting _2av ;
i wire pC ¥ 0 r o
) ' 'nating vCC 5V (Permissible load
‘ s1 || resistor current 100mA)
Safety stop input (Channel 1) --- ) Output \IIIIIIIIIIIoIZfIIIooIIIIIIoooIIIIioooIIIiioooo

s2 shutoff
Safety stop input (Channel 2) -----== O circuit
SIC
Safety stop input common -----_= ) |

Safety monitor output

Safety monitor output common

For footnotes *1 to *12 refer to next page.



7 WIRING

*1

*2
*3

*4

*5

*6

*7

*8

*9

For the FR-A820-03800(75K) or higher and FR-A840-02160(75K) or higher, or if using a motor with a capacity of 75 kW or higher,
always connect a DC reactor (FR-HEL), which is available as an option.

(When selecting a DC reactor, refer to page 44, and select one suitable for the applicable motor capacity.) When a DC reactor is
connected to the FR-A820-03160(55K) or lower or the FR-A840-01800(55K) or lower, if a jumper is installed across the terminals P1
and P/+, remove the jumper before installing the DC reactor.

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

No input voltage is allowed for these terminals. The function of these terminals can be changed with the input terminal assignment
(Pr. 178 to Pr. 189). (Refer to page 24.)

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

Terminal input specifications can be changed by analog input specification switchover (Pr. 73, Pr. 267). To input a voltage (0 to 5 V/0 to
10 V), set the voltage/current input switch OFF. To input a current (4 to 20 mA), 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.)

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

If connecting a brake resistor, remove the jumper between PR and PX (FR-A820-00046(0.4K) to 00490(7.5K), FR-A840-00023(0.4K)
to 00250(7.5K)).

The terminal PR is equipped in FR-A820-00046(0.4K) to 01250(22K), and FR-A840-00023(0.4K) to 00620(22K). Install a thermal
relay to prevent overheating and damage of discharging resistors. (Refer to the Instruction Manual.)

The function of these terminals can be changed with the output terminal assignment (Pr. 195, Pr. 196). (Refer to page 24.)

*10 The function of these terminals can be changed with the output terminal assignment (Pr. 190 to Pr. 194). (Refer to page 24.)
"1 The 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.

CAUTION

® To prevent a malfunction due to noise, keep the signal cables more than 10cm 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 a control box etc., take care not to allow chips and other foreign matter to enter the inverter.

® Set the voltage/current input switch in the correct position. An incorrect setting may cause a fault, failure or malfunction.
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) FR-A820-00770(15K)-01250(22K)
DC reactor Brake resistor FR-A840-00470(18.5K)-01800(55K)
(FR-HEL)"1 (FR-ABR) 7' DC reactor Brake resistor
Source logic TTTY T Brake unit (FR-HEL) =1 (FR-ABR) *8
© Main circuit terminal O T - (option) : Brake unit
L . [ La T . (option)
O Control circuit terminal Earth = "y et / | R L ‘
: el | ' Jumper, '
® ® ® ‘1 !
P1 [P+ N/- ©—0O0—0) ©
Pl P/ P3 N/-
MCCB  MC R A
rotttt Tt R/L1 Inrush current
Ag-phase —X — YSI2 limit circuit
power —x i + P
supply Ny H H T/L3 e )
= 1 i, ON : EMC filter
temeeeedocaaaan - i 0 0 !
R1/L11 + ON/OFF
Jumper ' ]
P S1L21  OFF : connector
—o Main circuit @e
Earth — = =
777777777777777777777777777777777777777777777 | Control circuit ||
Control input signals *3 Relay output *o |
Dot youtp

Forward rotation start

e

=
Py

Terminal 4 input selection
(Current input selection)

Frequency detection

Selection of automatic

; -s : :
! Reverse rotation start 0 0 Relay output 1 (Alarm output) '
; [sTP(sTOP)|| | * : 1
| Start self-holding selection . . & | !
; High speed : : :
i Multi-speed Middle . : Relay output 2 |
| selection speed A 6 '
: H | :
1 Low speed : TIIIiiiiiiiiiiiiiiiiiiiiiiiiil
1 ) [30G],, : : ] Open collector output *10 |
' Jog operation . | () Running '
; RT : : !

1 Second function selection g . () Up to frequency

: MRS : Cod

! Output stop o v () Instantaneous power failure

: RES . -

! Reset - () Overload

i W

1 ( 0 to +5VDC selectable>*5

" RS-485 terminals |
4 to 20mADC Initial value o i
i Data transmission .

04 <omsvoc

Terminal 4 input (+) >+ 1

0to 10VDC ¥

restart after instantaneous cs Ly SE Open collector output common
! power failure & % Sink/source common
(Common for external power 24\  TTTTTTTTTTTTTTTTTTTTTTToTTmooooommmmmssemmeees
! supply transistor)
' Contact input common
H 24VDC power supply
24V externai power supply ——(S424 PU

input Voltage/current | con-
Common terminal *5input switch nector

! Frequency setting signals (Analog) on [ussa |FC|
A 10¢+5v)  OFF 7 i con- N R + Analog current output
! Frequency settin _ i | | nector (N (0 to 20mADC)
' q oten)tliomete% [0to 5VDC | Inttial value ; e )
. P 2 < 0to 10VDC selectable>*5' USB
i 1/2W, 1kQ #6 4 to 20mADC o P>
! 5 | mini B In---n
! Analog common 8 o AM (+) .
e T nitial E st . Analog signal output
' 5 0to #10VDC | value ! I -) (0to +10VDC)

(Current input) (-y VNN

» Connector for plug-in option connector 1 | connector 2 l-
' connection

} Data reception

connector 3 9 3
;:::::::::::::::::::::::::::::::::::2.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'."... ' GND .
' Safety stop signal Shorting . ' '

wire RTET M i
1 1 nating 5V (Permissible load
1 1 resistor current 100mA) :

Safety stop input (Channel 1) - - -| Output
shutoff

H Safety stop input (Channel 2) ----=== circuit 4&
E Safety stop input common - - --- _= |

Safety monitor output

Safety monitor output common

For footnotes *1 to *10 refer to next page.
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*1

*2
*3
*4
*5

*6

*7

*8

*9

For the FR-A820-03800(75K) or higher and FR-A840-02160(75K) or higher, or if using a motor with a capacity of 75 kW or higher,
always connect a DC reactor (FR-HEL), which is available as an option.

(When selecting a DC reactor, refer to page 44, and select one suitable for the applicable motor capacity.) When a DC reactor is
connected to the FR-A820-03160(55K) or lower or the FR-A840-01800(55K) or lower, if a jumper is installed across the terminals P1
and P/+, remove the jumper before installing the DC reactor.

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

The function of these terminals can be changed with the input terminal assignment (Pr. 178 to Pr. 189). (Refer to page 24.)

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

Terminal input specifications can be changed by analog input specification switchover (Pr. 73, Pr. 267). To input a voltage (0 to 5 V/0 to
10 V), set the voltage/current input switch OFF. To input a current (4 to 20 mA), 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.)

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

If connecting a brake resistor, remove the jumper between PR and PX (FR-A820-00046(0.4K) to 00490(7.5K), FR-A840-00023(0.4K)
to 00250(7.5K)).

The terminal PR is equipped in FR-A820-00046(0.4K) to 01250(22K), FR-A840-00023(0.4K) to 00620(22K). Install a thermal relay to
prevent overheating and damage of discharging resistors. (Refer to the Instruction Manual.)

The function of these terminals can be changed with the output terminal assignment (Pr. 195, Pr. 196). (Refer to page 24.)

*10 The function of these terminals can be changed with the output terminal assignment (Pr. 190 to Pr. 194). (Refer to page 24.)

CAUTION

® To prevent a malfunction due to noise, keep the signal cables more than 10cm away from the power cables. Also, separate the main

circuit cables at the input side from the main circuit cables at the output side.

o 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 a control box etc., take care not to allow chips and other foreign matter to enter the inverter.

e Set the voltage/current input switch in the correct position. An incorrect setting may cause a fault, failure or malfunction.
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3.2 Main circuit terminal

3.2.1 Terminal layout and wirin

g

FR-A820-00046(0.4K), 00077(0.75K)

Power supply Motor Charge lamp

FR-A820-00105(1.5K) to 00250(3.7K)
FR-A840-00023(0.4K) to 00126(3.7K)

Jumper

Motor

Power supply

FR-A820-00340(5.5K), 00490(7.5K)
FR-A840-00170(5.5K), 00250(7.5K)

pR|, —~Jumper
Jumper [
RILIHS/L2TIL3H (U WIliPX

Charge lamp

Motor

Power supply

FR-A820-00630(11K)
FR-A840-00310(11K), 00380(15K)

FR-A820-00770(15K) to 01250(22K)
FR-A840-00470(18.5K), 00620(22K)

FR-A820-01540(30K) 2
FR-A840-00770(30K)

ei= Charge lamp

Power supply Motor

Charge
[ STy lamp
Jumper = r Jumper
:@: DwJumper
19 ole[@|@]e]e]e
RalEmEl w i v | o o (9] e B B v |
| I B o =
) Il =~ M ® rRulszlozl Wl v [ § @® Q @
T e ly Mot ! = u
[[@ @I Powersupply  Motor T U I_| [
Noflln o®
> W :
= Power supply Motor
Power supply Motor Jumper
FR-A820-01870(37K), 02330(45K) "1 FR-A820-03160(55K) 1 FR-A840-00930(37K) to 01800(55K) 1
|
RILESILZTIL3—NA P o U v L]
Dlla D@ alale
L olglelefe]e]elele
=0 T @ " RIS/ 2TL3]| [N~ PRI| U
> 7l @]
= ~~— Jumper A
= (M) W
Power supply Motor

Power supply

FR-A840-02160(75K), 02600(90K) "

S0l
1

FR-A820-03800(75K), 04750(90K) "
FR-A840-03250(110K) to 04810(185K) "

Power supply Motor

DC reactor

Power supply

DC reactor

For option

FR-A840-05470(220K) to 06830(280K) "

RS2 _ei]-P1 Lepy [emlem LW ¢
. (-]
P1 P
= LS M
Power supply DC reactor Motor

"L The following diagram shows the positions of R1/L11, S1/L21, and the charge lamp.

"2 The terminals P3 and PR of the FR-A820-01540(30K) are not equipped with screws. Do not connect anything to these.
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—— CAUTION

® The power supply cables must be connected to R/L1, S/L2, T/L3. Never connect the power cable to the U, V, W, of the
inverter. Doing so will damage the inverter. (Phase sequence needs not to be matched.)

® Connect the motor to U, V, W. At this time turning on the forward rotation switch (signal) rotates the motor in the
clockwise direction when viewed from the motor shaft. (The phase sequence must be matched.)

® The charge lamp will turn ON when the power is supplied to the main circuit.

® \When wiring the inverter main circuit conductor of the FR-A840-05470(220K) or higher, tighten a nut from the right side

of the conductor. When wiring two wires, place wires on both sides of the conductor (refer to the drawing). For wiring,
use bolts (nuts) provided with the inverter.
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3.3 Wiring fundamentals

3.3.1 Cable size

Select the recommended cable size to ensure that a voltage drop will be 2% max.
If the wiring distance is long between the inverter and motor, a main circuit cable voltage drop will cause the motor torque

to decrease especially at the output of a low frequency.

The following table indicates a selection example for the wiring length of 20m.
200V class (when input power supply is 220V based on the rated current for 150% overload for 1 minute)

; . . Tightening Torque Crimping Terminal
Applicable Inverter Type Terminal Screw Size ** g [Nr%] q RILL SIL2. T/L3p L UV W
g&é%%%od'ﬁ(o"m) to M4 15 24 24
FR-A820-00250(3.7K) M4 1.5 5.5-4 5.5-4
FR-A820-00340(5.5K) M5(M4) 2.5 5.5-5 5.5-5
FR-A820-00490(7.5K) M5(M4) 25 14-5 85
FR-A820-00630(11K) M5 2.5 14-5 14-5
FR-A820-00770(15K) M6 4.4 22-6 22-6
FR-A820-00930(18.5K) M8(M6) 7.8 38-8 38-8
FR-A820-01250(22K) M8(M6) 7.8 38-8 38-8
FR-A820-01540(30K) M8(M6) 78 60-8 60-8
FR-A820-01870(37K) M10(M8) 147 80-10 80-10
FR-A820-02330(45K) M10(M8) 147 100-10 100-10
FR-A820-03160(55K) M12(M8) 245 100-12 100-12
FR-A820-03800(75K) M12(M8) 245 150-12 150-12
FR-A820-04750(90K) M12(M8) 245 150-12 150-12

Cable Sizes
HIV, etc. [mm?] ** AWG/MCM *2 PVC, etc. [mm?] *3

Applicable Inverter Type RILL, Earth | RILL, RILL, Earth

S/L2, U, V,W | P/+ P1 Cable S/L2, U, VvV, W S/L2, U, VvV, W Cable

T/L3 Gauge T/L3 T/L3 Gauge
ggiég(zz%%me(o.m) to 2 2 2 2 14 14 25 25 25
FR-A820-00250(3.7K) 3.5 35 35 35 12 12 4 4 4
FR-A820-00340(5.5K) 55 55 55 55 10 10 6 6 6
FR-A820-00490(7.5K) 14 8 14 55 6 8 16 10 16
FR-A820-00630(11K) 14 14 14 8 6 6 16 16 16
FR-A820-00770(15K) 22 22 22 14 4 4 25 25 16
FR-A820-00930(18.5K) 38 38 38 14 2 2 35 35 25
FR-A820-01250(22K) 38 38 38 22 2 2 35 35 25
FR-A820-01540(30K) 60 60 60 22 1/0 1/0 50 50 25
FR-A820-01870(37K) 80 80 80 22 3/0 3/0 70 70 35
FR-A820-02330(45K) 100 100 100 38 4/0 4/0 95 95 50
FR-A820-03160(55K) 100 100 100 38 4/0 4/0 95 95 50
FR-A820-03800(75K) 125 125 125 38 250 250 — — —
FR-A820-04750(90K) 150 150 150 38 300 300 — — —

For footnotes *1 to *4 refer to page 12.
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400V class (when input power supply is 440V based on the rated current for 150% overload for 1 minute)

. . . Tightening Torque Crimping Terminal
App“cable Inverter Type Terminal Screw Size ** 9 [Nr?]] q RILL S/L2 TIL3 UV W
ggl/é\géq7?<c;023(o.4}<) to a 15 04 04
FR-A840-00170(5.5K) M4 15 24 24
FR-A840-00250(7.5K) M4 15 554 554
FR-A840-00310(1LK) M5 25 555 555
FR-A840-00380(15K) M5 25 85 85
FR-A840-00470(18.5K) M6 44 146 86
FR-A840-00620(22K) M6 44 14-6 146
FR-A840-00770(30K) M6 44 226 226
FR-A840-00930(37K) M8 7.8 228 228
FR-A840-01160(45K) M8 7.8 388 388
FR-A840-01800(55K) M8 7.8 608 608
FR-A840-02160(75K) M10 14.7 60-10 60-10
FR-A840-02600(90K) M10 14.7 60-10 60-10
FR-A840-03250(110K) M10(M12) 14.7 80-10 80-10
FR-A840-03610(132K) M10(M12) 14.7 100-10 100-10
FR-A840-04320(160K) M12(M10) 245 150-12 150-12
FR-A840-04810(185K) M12(M10) 245 150-12 150-12
FR-A840-05470(220K) M12(M10) 46 100-12 100-12
FR-A840-06100(250K) M12(M10) 46 100-12 100-12
FR-A840-06830(280K) M12(M10) 46 150-12 150-12

Cable Sizes
HIV, etc. [mm?] * AWG/MCM *? PVC, etc. [mm?] *3

ATETBITEE 2 2 IIETHER TG RILL, Earth | RILL, RILL, Earth

sit2, | U,V,W | Pi+,PL | cable | siL2. | u,v,w | SiL2. | U v,w | Cable

TIL3 Gauge | TIL3 TIL3 Gauge
551-968(439-7%023(0.4@ to 2 2 2 2 14 14 25 25 25
FR-A840-00170(5.5K) 2 2 35 35 12 14 25 25 4
FR-A840-00250(7.5K) 35 35 35 35 12 12 4
FR-A840-00310(11K) 55 55 55 55 10 10 6 6 10
FR-A840-00380(15K) 8 8 55 8 8 10 10 10
FR-A840-00470(18.5K) 14 14 8 6 8 16 10 16
FR-A840-00620(22K) 14 14 22 14 6 6 16 16 16
FR-A840-00770(30K) 22 22 22 14 4 4 25 25 16
FR-A840-00930(37K) 22 22 22 14 4 4 25 25 16
FR-A840-01160(45K) 38 38 38 22 1 2 50 50 25
FR-A840-01800(55K) 60 60 60 22 1/0 10 50 50 25
FR-A840-02160(75K) 60 60 60 22 1/0 10 50 50 25
FR-A840-02600(90K) 60 60 80 22 300 3/0 50 50 25
FR-A840-03250(110K) 80 80 80 22 3/0 3/0 70 70 35
FR-A840-03610(132K) 100 100 100 38 410 4/0 95 95 50
FR-A840-04320(160K) 125 150 150 38 250 250 120 120 70
FR-A840-04810(185K) 150 150 150 38 300 300 150 150 95
FR-A840-05470(220K) 2x100 | 2x100 | 2x100 60 2x4/0 | 2x4/0 | 2x95 | 2x95 95
FR-A840-06100(250K) 2x100 | 2x100 | 2x125 60 2%4/0 | 2x4/0 | 2x95 | 2x95 95
FR-A840-06830(280K) 2x125 | 2x125 | 2x125 60 2x250 | 2x250 | 2x120 | 2x120 | 120

For footnotes *1 to *4 refer to page 12.
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*1' For the FR-A820-03160(55K) or lower and FR-A840-01800(55K) or lower, the recommended cable size is that of the HIV cable (600V
class 2 vinyl-insulated cable) with continuous maximum permissible temperature of 75°C. Assumes that the surrounding air
temperature is 50°C or less and the wiring distance is 20m or less.

For the FR-A820-03800(75K) or higher and FR-A840-02160(75K) or higher, the recommended cable size is that of the LMFC cable
(heat resistant flexible cross-linked polyethylene insulated cable) with continuous maximum permissible temperature of 90°C.
Assumes that the surrounding air temperature is 50°C or less and wiring is performed in an enclosure.

"2 For all the 200V class capacities and FR-A840-01160(45K) or lower, the recommended cable size is that of the THHW cable with
continuous maximum permissible temperature of 75°C. Assumes that the surrounding air temperature is 40°C or less and the wiring
distance is 20m or less.

For the FR-A840-01800(55K) or higher, the recommended cable size is that of THHN cable with continuous maximum permissible
temperature of 90°C. Assumes that the surrounding air temperature is 40°C or less and wiring is performed in an enclosure.
(Selection example for use mainly in the United States.)

3 For the FR-A820-00770(15K) or lower and FR-A840-01160(45K) or lower, the recommended cable size is that of the PVC cable with
continuous maximum permissible temperature of 70°C. Assumes that the surrounding air temperature is 40°C or less and the wiring
distance is 20m or less.

For the FR-A820-00930(18.5K) or higher and FR-A840-01800(55K) or higher, the recommended cable size is that of XLPE cable with
continuous maximum permissible temperature of 90°C. Assumes that the surrounding air temperature is 40°C or less and wiring is
performed in an enclosure. (Selection example for use mainly in Europe.)

" The terminal screw size indicates the terminal size for R/L1, S/L2, T/L3, U, V, W, PR, PX, P/+, N/—, P1, P3, and a screw for earthing.
The screw size for PR and PX terminals of FR-A820-00340(5.5K) and FR-A820-00490(7.5K) is indicated in brackets.

The screw size for earthing of FR-A820-00930(18.5K) or higher is indicated in brackets.
The screw size for P/+ terminal for connecting an option to FR-A840-03250(110K) or FR-A840-03610(132K) is indicated in brackets.
The screw size for earthing (grounding) of FR-A840-04320(160K) or higher is indicated in brackets.

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

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

Line voltage drop [V] =

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.
CAUTION
® Tighten the terminal screw to the specified torque.

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

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

12
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3.3.2 Total wiring length

* With general-purpose motor
Connect one or more general-purpose motors within the total wiring length shown in the following table.
(The wiring length should be 100 m or less under vector control.)

Pr. 72 setting FR-A820-00046(0.4K), FR-A820-00077(0.75K), FR-A820-00105(1.5K) or higher

(carrier frequency) FR-A840-00023(0.4K) FR-A840-00038(0.75K) FR-A840-00052(1.5K) or higher
2 (2kHz) or lower 300m 500m 500m
3 (3kHz) or higher 200m 300m 500m

When driving a 400V class motor by the inverter, surge voltages attributable to the wiring constants may occur at the

motor terminals, deteriorating the insulation of the motor. In this case, take one of the following measure.

— Use a "400V class inverter-driven insulation-enhanced motor" and set frequency in Pr. 72 "PWM frequency selection"
according to wiring length.

Wiring Length
<50m 50m-100m >100m
Pr. 72 setting <15 (14.5kHz) <9 (9kHz) < 4 (4kHz)

— Connect the surge voltage suppression filter (FR-ASF-H, FR-BMF-H) to the output side of the FR-A840-01800(55K)
or lower and the sine wave filter (MT-BSL, MT-BSC) to the output side of the FR-A840-02160(75K) or higher.
+ With PM motor
Use the wiring length of 100 m or shorter when connecting a PM motor.
Use one PM motor for one inverter. Multiple PM motors cannot be connected to an inverter.

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

—— CAUTION

e Especially for long-distance wiring, the inverter may be affected by a charging current caused by stray capacitances of
the wiring, leading to an activation of the overcurrent protection, malfunction of the fast-response current limit operation,
or even to an inverter failure. If the fast-response current limit function malfunctions, disable this function.
(For Pr. 156 "Stall prevention operation selection”, refer to the Instruction Manual.)

® The optional surge voltage suppression filter (FR-ASF-H/FR-BMF-H) or sine wave filter (MT-BSL/MT-BSC) cannot be
used under PM sensorless vector control. Do not connect it.

® [or details of Pr. 72 "PWM frequency selection”, refer to the Instruction Manual.

® The FR-ASF-H and FR-BMF-H can be used under V/F control and Advanced magnetic flux vector control. The MT-BSL
and MT-BSC can be used under V/F control.

(For details, refer to the Instruction Manual of the option.)
e Refer to the Instruction Manual to drive a 400V class motor by an inverter.
® The carrier frequency is limited with a PM motor. (Refer to the Instruction Manual.)

3.3.3 Cable size of the control circuit power supply (terminal R1/L11, S1/L21)

® Terminal screw size: M4

e Cable size: 0.75mm? to 2mm?
® Tightening torque: 1.5Nm

13
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3.4 Control circuit terminals

3.4.1 Terminal layout

Recommended cable
gauge:
0.3 to 0.75mm?2

*1
6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6

S=ssssss i=izi=i=i=i=

6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6

[AMI[5 ] 0B [10][SEI[SEJRUN[SUJIPFI[GLI[FU]  [PCIRLIRMIRHIRTIAUJSTPIMRSIRES[SDISDISTHSTRIIOG|CS]

*1 The terminal functions as the terminal FM for the FM type, and as the terminal CA for the CA type.

3.4.2 Wiring method
® Power supply connection

For the control circuit wiring, strip off the sheath of a cable, and use it with a blade terminal. For a single wire, strip off the
sheath of the wire and apply directly. Insert the blade terminal or the single wire into a socket of the terminal.

(1) strip off the sheath for the below length. If the length of the sheath peeled is too long, a short circuit may occur with
neighbouring wires. If the length is too short, wires might come off.
Wire the stripped cable after twisting it to prevent it from becoming loose. In addition, do not solder it.
Cable sheath stripping length

== 8 W

(2) Insertwires into a blade terminal, then crimp the terminal.
Insert wires to a blade terminal, and check that the wires come out for about O to 0.5 mm from a sleeve.
Check the condition of the blade terminal after crimping. Do not use a blade terminal of which the crimping is
inappropriate, or the face is damaged.

Unstranded
wires

Wires are not inserted
into the sleeve

® Blade terminals commercially available (as of February 2012)

Blade terminal model Crimping tool
Cable gauge (mm?) | with insulation Without insulation o Manufacturer name
sleeve sleeve For UL wire
0.3 Al 0,5-10WH — —
0.5 Al 0,5-10WH — Al 0,5-10WH-GB Phoenix Contact | cgMPEOX 6
0.75 Al 0,75-10GY A 0,75-10 Al 0,75-10GY-GB Co., Ltd.
0.75 (for two wires) | AI-TWIN 2x0,75-10GY | — —

"2 A blade terminal with an insulation sleeve compatible with the MTW wire which has a thick wire insulation.

Cable gauge (mm?) Blade terminal product | Insulation product Manufacturer Crimping tool product
number number number
0.3t00.75 BT 0.75-11 VC 0.75 NICHIFU Co.,Ltd. NH 69
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(3) Insert the wires into a socket.

When using a single wire or stranded wires without a blade terminal, push
the open/close button all the way down with a flathead screwdriver, and
insert the wire.

—— CAUTION
® When using stranded wires without a blade terminal, twist enough to avoid short circuit with a nearby terminals or wires.
e During wiring, pulling out the wire forcefully without pushing the open/close button all the way down may damage the

terminal block.
e Use a small flathead screwdriver (tip thickness: 0.4 mm, tip width: 2.5 mm). If a flathead screwdriver with a narrow tip is
used, terminal block may be damaged. Commercially available products (as of February 2012).

Name Model Manufacturer
Driver SZF0-0,4x2,5 Phoenix Contact Co., Ltd.

® Place the flathead screwdriver vertical to the open/close button. In case the blade tip slips, it may cause an inverter
damage or injury.

3.4.3 Wiring precautions
® |t is recommended to use the cables of 0.75mmz2 gauge for connection to the control circuit terminals.
® The wiring length should be 30m (200 m for the terminal FM) maximum.
e Use two or more parallel micro-signal contacts or twin
contacts to prevent a 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 Micro signal contacts Twin contacts
circuit). For the cables connected to the control circuit
terminals, connect their shields to the common terminal
of the connected control circuit terminal. When connecting an external power supply to the terminal PC, however,
connect the shield of the power supply cable to the negative side of the external power supply. Do not directly earth the
shield to the enclosure, etc.
® Do not apply a voltage to the contact input terminals (e.g. STF) of the control circuit.
e Always apply a voltage to the alarm output terminals (A1, B1, C1, A2, B2, C2) via a relay coil, lamp, etc.
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3.4.4 Control logic (sink/source) change
Change the control logic of input signals as necessary.

To change the control logic, change the jumper connector position on the control circuit board. Connect the jumper con-
nector to the connector pin of the desired control logic.

® The control logic of input signals is initially set to the sink logic (SINK) for the FM type.
® The control logic of input signals is initially set to the source logic (SOURCE) for the CA type.

(The output signals may be used in either the sink or source logic independently of the jumper connector position.)

§ Jumper connector

Jumper position for sink logic

3.4.5 When supplying 24 V external power to the control circuit

Connect the 24 V external power supply across terminals +24 and SD. The 24 V external power supply enables 1/O termi-
nal ON/OFF operation, operation panel displays, control functions, and communication during communication operation
even during power-OFF of inverter's main circuit power supply.

During the 24 V external power supply operation, "EV" flickers on the operation panel.
+ Applied 24 V external power specification

ltem Rated specification
Input voltage 23 to 25.5VDC
Input current = 14A
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7 WIRING

3.5 Safety stop function

3.5.1 Function description

The terminals related to the safety stop function are shown below.

Terminal symbol Terminal function description
s11 Channel 1 Between S1 and SIC .

. For input of the safety stop gﬁen__ Ig ﬁafe%/ Stoﬁ mO(fje d
s2'1 Channel 2 Between S2 and SIC ort: Other than the safety stop mode
sic™ Common terminal for terminals S1 and S2

Outputs when an alarm or failure is detected. OFE: | saf ircuit failure "2
so The signal is output when no internal safety FF:  Internal safety circuit failure v

circuit failure *2 exists. ON: No internal safety circuit failure
SOC Terminal SO (open collector output) common

"L In the initial status, terminals S1 and PC, S2 and PC, and SIC and SD are respectively shorted with shorting wires. To use the safety
stop function, remove all the shortening wires, and then connect to the safety relay module as shown in the following connection
diagram.

2 Atan internal safety circuit failure, the operation panel displays one of the faults shown on the next page.

—— CAUTION
Use the terminal SO to output a fault and to prevent restarting of the inverter. The signal cannot be used as safety stop
input signal to other devices.

3.5.2 Connection diagram

To prevent automatic restart after a fault occurrence, connect the reset button of a safety relay module or a safety pro-
grammable controller across the terminals SO and SOC. The reset button acts as the feedback input for the safety relay

module or the safety programmable controller.
=I Ga[e
Dr\ver DI‘IVE[
G

FR-A800

RESET [

Emergency ¢ o}
stop button

Safety relay module/
Safety programmable controller
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WIRING X
3.5.3 Safety stop function operation
Input signal Internal safety Output signal
Input power R *1 " Inverter operation enable signal
S1-SIC S2-SIC circuit failure so ™3
OFF — — — OFF Output shutoff (Safe state)
No failure ON Drive enabled
Short Short -
Failure OFF Output shutoff (Safe state)
No failure 2 ON Output shutoff (Safe state)
ON Open Open -
Failure OFF Output shutoff (Safe state)
Short Open N/A 4 OFF Output shutoff (Safe state)
Open Short N/A 4 OFF Output shutoff (Safe state)

*1
*2

exists.
*3

ON: Transistor used for an open collector output is conducted.

OFF: Transistor used for an open collector output is not conducted.

*4

N/A denotes a condition where circuit fault does not apply.

3.5.4 Internal safety circuit failure

At an internal safety circuit failure, the terminal SO turns OFF.
The following faults can cause the internal safety circuit failure (terminal SO = OFF).

At an internal safety circuit failure, the operation panel displays one of the faults shown below.
SA is displayed on the operation panel when both of the S1 and S2 signals are in the open status and no internal safety circuit failure

For more detalils, refer to the Safety stop function instruction manual (BCN-A23228-001).

Error Definition I?}Ei:zi:g: panel Error Definition 22?;:::22 panel
Option fault E.OPT Signal loss detection E.ECT
Communication option fault E.OP1 Excessive position fault E.OD
Parameter storage device fault E.PE Brake sequence fault E.MB1 to E.MB7
Retry count excess E.RET Encoder phase fault E.EP

Parameter storage device fault E.PE2 E.CPU
Operation panel power supply short E.5
circuit/RS-485 terminal power supply | E.CTE CPU fault

short circuit E.6

24 VDC power fault E.P24 E.7

Safety circuit fault E.SAF Internal circuit fault E.13

Overspeed occurrence E.OS

Speed deviation excess detection E.OSD

(Find a PDF copy of this manual in the enclosed CD-ROM. For how to use this CD-ROM, refer to page 51.)
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4 FAILSAFE OF THE SYSTEM WHICH USES THE
INVERTER

When a fault is detected by the protective function, the protective function activates and output a fault signal (ALM). How-
ever, a fault output signal may not be output at an inverter fault occurrence when the detection circuit or output circuit fails,
etc. Although Mitsubishi assures best quality products, provide an interlock which uses inverter status output signals to
prevent accidents such as damage to machine when the inverter fails for some reason.

At the same time consider the system configuration where failsafe from outside the inverter, without using the inverter, is
enabled even if the inverter fails.

Interlock method which uses the inverter status output signals
By combining the inverter status output signals to provide an interlock as shown below, an inverter alarm can be detected.

Interlock Method Check Method Used Signals Refer to
Inverter protective function | Operation check of an alarm contact Fault output signal
operation Circuit error detection by negative logic | (ALM signal)
Inverter operating status Operation ready signal check Operation ready signal
(RY signal)
Logic check of the start signal and Start signal Refer to chapter
running signal (STF signal, STR signal) Parameter” of the
Running signal (RUN signal) Instruction Manual
Inverter running status Logic check of the start signal and Start signal
output current (STF signal, STR signal)
Output current detection signal
(Y12 signal)

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, when the inverter CPU fails, even if the interlock is provided using the inverter fault out-
put signal, start signal and RUN signal output, there is a case where a fault output signal is not output and RUN signal is
kept output even if an inverter fault occurs.

Provide a speed detector to detect the motor speed and current detector to detect the motor current and consider the
backup system such as checking up 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 deceleration time. In addition, it is recommended to check the
three-phase current when using the current detector.

e Command speed and actual operation check

Check if there is no gap between the actual speed and commanded speed by comparing the inverter speed command
and detected speed of the speed detector.

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

System failure

To the alarm detection sensor
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5 PRECAUTIONS FOR USE OF THE INVERTER

The FR-A800 series 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 items:
e Use crimping terminals with insulation sleeve to wire the power supply and motor.
e Application of power to the output terminals (U, V, W) of the inverter will damage the inverter. Never perform such wiring.

e 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
a control box etc., take care not to allow chips and other foreign matter to enter the inverter.

e Use cables of the appropriate size to make a voltage drop of 2% maximum.
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 at the output of a low frequency.
Refer to page 10 for the recommended cable size.

® The overall wiring length should be within the prescribed length.
Especially for long distance wiring, the fast-response current limit function may be reduced or the equipment connected
to the inverter output side may malfunction or become faulty under the influence of a charging current due to the stray
capacity of the wiring. Therefore, note the overall wiring length. (Refer to page 13)

® Electromagnetic wave interference
The input/output (main circuit) of the inverter includes high frequency components, which may interfere with the
communication devices (such as AM radios) used near the inverter. In this case, activate the EMC filter (turn ON the
EMC filter ON/OFF connector) to minimize interference. (Refer to the Instruction Manual.)

® Do not install a power factor correction capacitor, varistor or arrester on the inverter output side.
This will cause the inverter to trip or the capacitor, varistor, or arrester to be damaged. If any of the above devices is
installed, immediately remove it.

e Before starting wiring or other work after the inverter is operated, 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.

e |f "EV" is displayed on the operation panel, turn OFF the 24 V external power supply before performing wiring.
® A short circuit or earth fault on the inverter output side may damage the inverter modules.

— Fully check the insulation resistance of the circuit prior to inverter operation since repeated short circuits caused by
peripheral circuit inadequacy or an earth fault caused by wiring inadequacy or reduced motor insulation resistance
may damage the inverter modules.

— Fully check the to-earth insulation and inter-phase insulation of the inverter 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 inverter input side magnetic contactor (MC) to start/stop the inverter.

Since repeated inrush currents at power ON will shorten the life of the converter circuit (switching life is about 1,000,000

times), frequent starts and stops of the MC must be avoided.

Always use the start signal (ON/OFF of STF and STR signals) to start/stop the inverter.

® Across terminals P/+ and PR, connect only an external brake resistor.
Do not connect a mechanical brake.

® Do not apply a voltage higher than the permissible voltage to the inverter I/O signal circuits.
Contact to the inverter 1/O signal circuits or opposite polarity may damage the I/O devices. Especially check the wiring to
prevent the speed setting potentiometer from being connected incorrectly to short terminals 10E and 5.

® Provide electrical and mechanical interlocks for MC1 and

MC2 which are used for commercial power supply-inverter o MC1 Interlock
switch-over. i .

When the wiring is incorrect or if there is a commercial ~ Power supply RIL1 U ﬁ%gw/—q@
power supply-inverter switch-over circuit as shown on the SiL2 v o] MC2 |

right, the inverter will be damaged by leakage current from T/IL3 W Undesirable current

the power supply due to arcs generated at the time of Inverter

switch-over or chattering caused by a sequence error.
(The commercial power supply operation is not available with vector control dedicated motors (SF-V5RU, SF-THY) nor
with PM motors.)

If the machine must not be restarted when power is restored after a power failure, provide a magnetic contactor (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.
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7 PRECAUTIONS FOR USE OF THE INVERTER

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.)

Inverter input side magnetic contactor (MC)

On the inverter input side, connect an MC for the following purposes. (Refer to the Instruction Manual.)

— To release the inverter from the power supply when a fault occurs or when the drive is not functioning (e.g. emergency
stop operation). For example, MC avoids overheat or burnout of the brake resistor when heat capacity of the resistor
is insufficient or brake regenerative transistor is damaged with short while connecting an optional brake resistor.

— To prevent any accident due to an automatic restart at restoration of power 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 JEM1038-

AC-3 class rated current.

Handling of inverter output side magnetic contactor

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 MC is provided for switching to the commercial power supply, for example, switch it ON/OFF

after the inverter and motor have stopped.

An 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

When the motor speed is unstable, due to change in the frequency setting signal caused by electromagnetic noises

from the inverter, take the following measures when applying the motor speed by the analog signal:

— 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 /O cables).

— Use shielded cables as signal cables.

— Install a ferrite core on the signal cable (Example: ZCAT3035-1330 TDK).

Instructions for overload operation

When performing operation of frequent start/stop of the inverter, increase/decrease in the temperature of the transistor
element of the inverter may repeat due to a continuous 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 bound current, starting
current, etc. Decreasing current may increase the life. However, decreasing current will result in insufficient torque and
the inverter may not start. 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 a PM motor, use an inverter and a PM motor of higher capacities
(up to 2 ranks).

Make sure that the specifications and rating match the system requirements.
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6 DRIVE THE MOTOR

6.1 Operation panel (FR-DUO08)

6.1.1 Components of the operation panel (FR-DUQS8)

o ——————0
FR-DU08
No. Component Name Description
PU:  Litto indicate the PU operation mode.
PU : EXT: Litto indicate the External operation mode.
(1) EXT ﬁgﬁ;‘t%?n mode (Lit at power-ON in the initial setting.)
NET NET: Lit to indicate the Network operation mode.
PU and EXT: Lit to indicate the External/PU combined operation mode 1 or 2.
MON: Lit to indicate the monitoring mode.
) m Operation panel Quickly flickers twice intermittently while the protective function is
status indicator activated. Slowly flickers in the display-OFF mode.
PRM: Lit to indicate the parameter setting mode.
IM: Lit to indicate the induction motor control.
(3) m %ginct;ct)élmotor PM:  Lit to indicate the PM sensorless vector control.
The indicator flickers when test operation is selected.
o m Frequency unit Lit to indicate frequency.
indicator (Flickers when the set frequency is displayed in the monitor.)
: i Shows the frequency, parameter number, etc.
o - Monitor (S-digit LED) (Using Pr. 52, Pr. 774 to Pr. 776, the monitored item can be changed.)
(6] [ P.RUN| ﬁlla%:;?grctlon Lit to indicate that the sequence program can be executed.
FWD key: Starts forward rotation. The LED is lit during forward operation.
D REV key: Starts reverse rotation. The LED is lit during reverse operation.
[P The LED flickers under the following conditions.
(7] FWD key, REV key ® \When the frequency command is not given even if the forward/reverse
° ey command is given.
® When the frequency command is the starting frequency or lower.
® \When the MRS signal is being input.
STOP Stops the operation commands.
o STOP/RESET key Resets the inverter when the protection function is activated.
The setting dial of the Mitsubishi inverters. The setting dial is used to change the
frequency and parameter settings.
Press the setting dial to perform the following operations:
(9] Setting dial ® To display a set frequency in the monitoring mode
(the setting can be changed using Pr. 992.)
® To display the present setting during calibration
® To display a fault history number in the faults history mode
Switches to different modes.
Pressing the "MODE" and "PU/EXT" keys simultaneously switches to the easy
(10] MODE key setting mode.
Holding this key for 2 seconds locks the operation. The key lock is invalid when
Pr. 161="0 (initial setting)". (Refer to the Instruction Manual.)
Enters each settlng. . When the initial setting is set.
If pressed during operation, the
(11] SET key monitored item changes. | Quiput |_>| Qutput |_.| Qe
(Using Pr. 52 and Pr. 774-Pr. 776, the n |
monitored item can be changed.)
Goes back to the previous display.
® Esc ESC key Holding this key for a longer time changes the mode back to the monitor mode.
Switches between the PU mode and the External operation mode.
® &JT PU/EXT key Pressing the "MODE" and "PU/EXT" keys simultaneously switches to the easy

setting mode.
Cancels the PU stop also.
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6.1.2 Basic operation (factory setting)

Operation mode switchover/frequency setting

r{

External operation mode (At power-ON) i PU operation mode A

H_l

=
0

mimiml:
) Py

| EXT

=M
PM

=MON

=M
PRM

PM

=MON
PRM
P.RUN

Value change

I G

H

PU JOG operation mode i

{ -
000

J Example %  Flicker

Frequency setting has been written
and completed!

SET

Output current monltor

Monitor

m

Output voltage monitor *

:F

Parameter setting mode (At power-ON) 2
o~ L SET
MODE g

(| ml

. CHER

Display the present

Value change

*5

o
o
m

Parameter clear All parameter clear

RN - G-

Group parameter setting Automatic parameter setting |

5T

j=2}

£

b= MON =M

2 EXT  =PRM PM setting

5 NET P.RUN

© Parameter setting mode

£ ‘I "y ~
g [

©

a
w Parameter write is completed!

(e - TN - el - ]

Faults history clear Parameter copy

4
EEE - [T

PM parameter initialization Initial value change list

m

Faults history ﬂf Function 1 [

[Operation for displaying faults history]
Past eight faults can be displayed.
(The latest fault is ended by ".".)

T ser |
_ll M. m

—PU MON  —=IM Trace function *

EXT PRM PM

NET P.RUN

Function mode
MODE
) (Example) (Example) (Example)
Flickering Flickering Flickering

\\
/
7 Faults history 1 a N 4

| When no fault history exists, m is displayed.

m DDDDDDDD m
7

Faults history 2 S Faults history 8 s N

ESC

)

Long press

*1 For the details of operation modes, refer to the Instruction Manual.
"2 Monitored items can be changed. (Refer to the Instruction Manual.)
For the details of the trace function, refer to the Instruction Manual.

"4 For the details of faults history, refer to the Instruction Manual.

*5 The USB memory mode will appear if a USB memory device is connected. Refer to the Instruction Manual for the USB memory mode.
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AN

6.2 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 per-
formed from the operation panel (FR-DUOS8).

e Simple indicates simple mode parameters. Use Pr. 160 "User group read selection” to switch between the simple
mode and extended mode. (Initially set to the extended mode.)

*1

Differs according to capacities.
6%: FR-A820-00046(0.4K) to 00077(0.75K) and FR-A840-00023(0.4K) to 00038(0.75K)
4%: FR-A820-00105(1.5K) to 00250(3.7K) and FR-A840-00052(1.5K) to 00126(3.7K)
3%: FR-A820-00340(5.5K) to 00490(7.5K) and FR-A840-00170(5.5K) to 00250(7.5K)
2%: FR-A820-00630(11K) to 03160(55K) and FR-A840-00310(11K) to 01800(55K)

1%: FR-A820-03800(75K) or higher and FR-A840-02160(75K) or higher

Parameter| Name Setting Range {r/yﬂ Parameter| Name Setting Range {?;}:fg
6/4/3/2/ i 20Hz *2
0 |7 boost Gimale | 0 to 30% High speed 120Hz
orque boost Simple) 0 10 *1 18 | maximum frequency | 120 o 590Hz o
i *2
1 M_ammum freq uency 0 to 120Hz 120Hz 19 Base frequency 0 to 1000V, 9999/
Simple) 60Hz *3 voltage 8888, 9999 8888 *10
2 Minimum frequency Acceleration/
Simple 0 to 120Hz OHz 20 | deceleration 1 to 590Hz 60/50Hz 10
Base reauenc reference frequency
3 Smps a y 0 to 590Hz 60/50Hz "0 Acceleration/
=Impe 21 deceleration time 0,1 0
4 Multi-speed setting 0 o 590H 60/50Hz *10 increments
. : o z _
(high speed) Simple z Stall prevention
Multi-speed setting 22 | operation level 0 to 400% 150%
5 | (middle speed) 0 to 590Hz 30Hz (Torque limit level)
Simple Stall prevention
- - operation level
6 Multi-speed sgttlng 0 10 590z 10H2 23 compensation factor 0 to 200%, 9999 9999
(low speed) Simple at double speed
7 Acceleration time 0 160 3600 5s *4 2410 | Multi-speed setting | 0 to 590Hz, 9999
Simple) to s 155 *5 27 (4 speed to 7 speed) | 9999
Deceleration time 5s *4 Multi-speed input
8 Simplo 0 to 3600s = 28 compensation 0,1 0
e 15s selection
9 Electronic thermal | 0to 500 " _Ratetd Acceleration/
: inverter ;
OIL relay Gimpl® 0t 3600A urrert 29 | deceleration pattern |0to 6 0
__ selection
10 | DCinjection brake |0 to 120Hz, 3Hz 0to 2,10, 11,
operation frequency | 9999 20, 21, 100 to
— - 102, 110, 111,
11 | DCinjection brake |, .0 gggg 0.5s . 120 121/
operation time 30 Regenerative 2710 11 102 0/10/0 +15
iniecti function selection 10. 111/ '
12 | DCinjection brake |, 54, 4/211% "8 TR
operation voltage 80(2) 181228,10
13 | Starting frequency | 0 to 60Hz 0.5Hz 12045
Load pattern : 0 to 590Hz,
14 | celection 0to5 0 31 | Frequency jump 1A | goos 9999
15 Jog frequency 0 to 590Hz 5Hz 32 Frequency jump 1B 8;89590HZ' 9999
Jog acceleration/ -
16 | yeceleration time 0 to 3600s 0.5s 33 | Frequency jump 2A 8;89590'_'2’ 9999
17 | MRSinput selection [0,2,4 0 34 | Frequency jump 2B 8589590Hz, 9999
; 0 to 590Hz,
35 Frequency jump 3A 9999 9999

2 For FR-A820-03160(55K) or lower and FR-A840-01800(55K) or lower

3 For FR-A820-03800(75K) or higher and FR-A840-02160(75K) or higher
*4 For FR-A820-00490(7.5K) or lower and FR-A840-00250(7.5K) or lower
5 For FR-A820-00630(11K) or higher and FR-A840-00310(11K) or higher

*6

Differs according to capacities.

® 4%: FR-A820-00490(7.5K) or lower and FR-A840-00250(7.5K) or lower
® 2%: FR-A820-00630(11K) to 03160(55K) and FR-A840-00310(11K) to 01800(55K)
® 1%: FR-A820-03800(75K) or higher and FR-A840-02160(75K) or higher

*10 piffers according to types. (FM type/CA type)
*15 piffers according to model types (standard model, separated converter type, IP55 compatible model).
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2 For FR-A820-03160(55K) or lower and FR-A840-01800(55K) or lower
"3 For FR-A820-03800(75K) or higher and FR-A840-02160(75K) or higher
T Differs according to the voltage class. (200V class/400V class)
*10 piffers according to types. (FM type/CA type)
*16 Setting available for standard models only.

. Initial . Initial
Parameter| Name Setting Range value Parameter| Name Setting Range Value
; 0 to 590Hz, i
36 | Frequency jump 3B | goo """ 9999 64 | rarting reauency g5 10mz, 9999 | 9999
37 Speed display 0, 1to0 9998 0 65 Retry selection 0105 0
41 | Shrtoeduensy oo 100% 10% Stall prevention
Sensitvity 66 | operation reduction |0 to 590Hz 60/50Hz 10
42 douttpLi't frequency 0 to 590Hz 6Hz starting frequehcy
etection 67 Number of retries at |0 to 10, 0
Output frequency 0 to 590Hz fault occurrence 101 to 110
43 :joett;?(t)'r?n for reverse 9999 ’ 9999 68 Retry waiting time 0.1 to 600s 1s
44 | Second acceleration/ 0 to 36005 5s 69 Ef;?é count display 0 0
deceleration time = .
45 | Second deceleration |0 to 3600s, 9999 70 *16 Ef:kcelaal;g?eneratlve 0 to 100% 0%
time 9999
0to 6, 13 to 16,
46 | Second torque boost| 0 to 30%, 9999 9999 20, 23, 24, 30,
47 | Second VIF 0 to 590Hz, 9999 . 20,59, 54
base frequency) 9999 ; "22' 71 2ar
( 71 | Applied motor 70, 73, 74, 330, 0
Second stall 333, 334, 8090,
. . 0 o 8093, 8094,
48 |preventlon operation | 0 to 400% 150% 9090, 9093,
evel 9094
Second stall D
49 prevention operation 8589590"'2* OHz 72 g’g}lel\:l:tfi:)enquency 0t 15 = 2
frequency 0to 6, 25
Second output Analog input
S0 frequency dFt)etection 0 to 590Hz 30Hz & selection Oto7, 10t 17 !
0 to 500A, 74 Input filter time 0t08 1
51 | Second electronic 9999 "2 9999 constant
thermal O/L relay 0to 3900A, Reset selection/ 0to 3, w
9999 " 75 | disconnected PU 14t017 1
g'osztg t14éé73t§ detection/PU stop %8 f’d igéo 17,
- - ) 0 59, 56, i !
52 Operation panel main| 40'to 45, 50 to 0 selection 114 t0 117 "3
monitor selection gg g%’tgzg’sm' 76 | Fault code output 0102 0
100 ’ selection °
1to 3,5 to 14, 77 Parameter write 0to2 0
_ 17,18, 21, 24, selection 0
FM/CA terminal 32't0 34, 50, 52 -
54 function selection *10| 53, 61, 62, 67, ! 78 | Reverserotation Oto2 0
70, 87't0 90, 92, prevention selection 0
93, 95, 97, 98 Operation mode
Frequency . 79 ion Gimpie 0to4,6,7 0
55 monitoring reference 0to 590Hz 60/50Hz "0 Selection Gimas
0.4 to 55kW,
itori 0 to 500A 2 Rated *2
5g | Current monitoring inverter 80 Motor capacity 9999 9999
reference 0 to 3600A *3 current 0 to 3600kW,
9999 "3
; ; 0, 0.1 to 30s,
57 | Restart coasting time| gy 9999 g1 | Number of motor 2.4.6. 8. 10, 9999
58 | Restart cushion time | 0 to 60s 1s poles 12,9999
- 0 to 500A
Remote function o o
59 | celection 0to3,11to 13 0 gy | Motor excitation 9999 "2 9999
Energy saving current 0 to 3800A,
*3
60 control selection 0,49 0 9999 -
070 S00A 83 | Rated motor voltage | 0 to 1000V 2007400V 7
2 Rated motor 10 to 400Hz,
61 | Reference current ggtzgSGOOA 9999 84 frequency 9999 9999
9999 "3
62 :féi:g:‘;ieo‘r’]a'“e a1 0t0400%, 9999 | 9999
63 sgggfﬁ(ﬁ'“e 8 1010 400%, 9999| 9999
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n Initial " Initial
Parameter| Name Setting Range value Parameter| Name Setting Range Value
Speed control gain PU communication |48, 96, 192,
89 | (Advanced magnetic | 0to 200%, 9999| 9999 118 | speed 384, 576, 768, 192
flux vector) — 1152
PU communication
83395929' 119 | stop bitlength/ 0,1, 10, 11 1
Motor constant (R1 9999 data length
90 (R1) 0 to 400mQ2, PU 9 oal
to 50€,
9999 *2 Number of PU
91 | Motor constant (R2) 0 to 400mE 9999 121 | communication 0 to 10, 9999 1
9999 *3 Ir:)eLtJrles —
0 to 6000mH, communication |0, 0.1to 999.8s,
Motor constant (L1)/ 9999 *2 122 check time interval | 9999 9999
92 | d-shaftinductance 0 10 400mH 9999 PU communication | 0 to 150ms,
(Ld) , 123 _Lomt ; 9999
9999 *3 waiting time setting | 9999
0 to 6000mH, PU communication
Motor constant (L2)/ | gooo+2 124 | R/ selection 0to2 1
93 g-shaft inductance 9999 TEY
(Lq) Oto 490mH, Terr_nlna 2 requency
9999 "3 125 |setting gain 0 to 590Hz 60/50Hz "0
94 | Motor constant (X) | 0to 100%, 9999| 9999 frequency Simple
95 Online auto tuning O0to 2 0 Terminalél_frequency
selection ° 126 | setting gain 0 to 590Hz 60/50Hz "1°
96 |Auto tuning setting/ 0.1 11 101 0 frequency Simple)
status T PID control
; 0 to 590Hz, automatic 0 to 590Hz,
100 | VIF1 (first frequency) 9999 9999 127 switchover 9999 9999
V/F1 (first frequency frequency
101 0 to 1000V ov
voltage) ° 0,10,11, 20, 21,
102 | VP2 0 to 590Hz, 9999 60810t
(second frequency) | 9999 80 81 90 o1
V/IF2 (second 128 | PID action selection | 100, 101, 1000, 0
103 frequency voltage) 0 to 1000V ov ig(ﬁ %8(1)8
VIF3 0 to 590Hz, 2001, 2010,
104 | third frequency) 9999 9999 2011
V/F3 (third frequency PID proportional 0.1 to 1000%, 0
105 voltage) 0 to 1000V ov 129 band 9599 100%
VIF4 0 to 590Hz, 130 |PIDintegral time 0.1 to 3600s, 1s
106 (fourth frequency) | 9999 9999 9 9999
. . 0,
107 | V/F4 (fourth 0 o 1000V oV 131 | PID upper limit 8;89100/‘" 9999
frequency voltage) 0 0 1o 100%
: 010 590H2 132 | PID lower limit 9999 " 9999
108 | VIF5 (fifth frequency) 9999 ' 9999
- 133 | PID action set point | 9 10 100%, 9999
109 V/F5 (fifth frequency 0 to 1000V oV 9999
voI.tage) _ 134 | PID differential time | 9:01 10 10.00s, 9999
110 Third acceleration/ | 0 to 3600s, 9999 9999
deceleration time 9999 135 Electronic bypas_s 01 0
111 Third deceleration 0 to 3600s, 9999 sequence selection Y
time 9999 136 MC switchover 0t 100s 1s
112 | Third torque boost | 0to 30%, 9999 | 9999 interlock time
113 Third VIE 010 590H2 137 | Start waiting time 0to 100s 0.5s
(base frequency) 9999 9999 138 Bypass selection at a 01 0
Third stall prevention fault '
114 operation level 0 to 400% 150% Automatic switch-
Third stall prevention over frequency 0 to 60Hz
115 operation frequency 0 to 590Hz OHz 139 | between inverter and 9999 ' 9999
Third output comrrerual ;)tpwer-
*10 su operation
116 frequency detection 0 to 590Hz 60/50Hz pply op
— Backlash
117 | PYcommunication | . .. 0 140 | acceleration 0 to 590Hz 1Hz

station number

stopping frequency

2 For FR-A820-03160(55K) or lower and FR-A840-01800(55K) or lower
3 For FR-A820-03800(75K) or higher and FR-A840-02160(75K) or higher
*10 piffers according to types. (FM type/CA type)
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for restart

. Initial . Initial
Parameter| Name Setting Range value Parameter| Name Setting Range Value
Backlash Stall prevention
141 | acceleration 0 to 360s 0.5s 165 | operation level for 0 to 400% 150%
stopping time restart
Backlash Output current
142 | deceleration 0 to 590Hz 1Hz 166 | detection signal 0 to 10s, 9999 0.1s
stopping frequency retention time
Backlash Output current
143 | deceleration 0 to 360s 0.5s 167 | detection operation |0, 1,10, 11 0
stopping time selection
; 0,2,4,6,8, 10, 168 |Parameter for manufacturer setting.
144 ?v?/ieti?uf\?grmg 102, 104, 106, 4 Do not make setting.
108, 110, 112 169
PU display language Watt-hour meter
145 | selection Oto7 1 170 | jjear 0, 10, 9999 9999
Acceleration/ Operation hour
147 | deceleration time 89t89590Hz, 9999 171 | Heter clear 0, 9999 9999
Z\:Vlltlchlng fr;e.quelncyI 179 User grozpd. »
all prevention leve registered display. 9999, (0 to 16) 0
14 . 0 150%
8 at OV input 0 to 400% ’ batch clear
Stall prevention level 0 User group
. 200% : .
149 | 3t 10V input 0 to 400% 6 173 | oistiation 0101999, 9999 | 9999
150 |Qutputcurrent 0 to 400% 150% 174 | User group clear 0to0 1999, 9999 | 9999
detection level -
178 STF t_ermmal _ 60
151 dOutpu_t current | 0 function selection
dgltgttlionr11e5|gna olotos ) 179 |STRterminal 61
7 : function selection
ero curren 0 - -
152 detection level 0 to 400% 5% 180 RL terminal function 0
7 n selection
ero curren - -
153 detection time 0to 10s 0.5s 181 RM terminal function 1
_ selection
Voltage reduction RH terminal function
154 | selection during stall | 0, 1, 10, 11 1 182 selection u 2
prevention operation ! i 010 20. 22 to
RT signal function 183 ;I’I;(e;;irglnnal function | 553742 10 47, 3
155 | validity condition 0,10 0 _ : 50, 51, 60 to 62,
selection AU terminal function | 64 t0 74, 76 to
: 184 selection 80, 87, 92, 93, 4
156 Stall prevention 0to 31, 100, 0 i 9999 12
operation selection | 101 185 ?OG t_ermmlal _ 5
- nction selection
OL signal output u
157 | imer 0 to 25s, 9999 0s 186 | CS terminal function 6
1103 51014, selection
AM terminal functi 17,18, 21, 24, 187 MRS terminal 24/10/24
erminal tunction | 32 to 34, 50, 52 function selection #15
158 selection to 54, 61, 62, L i
67,70, 87 to 90, 188 STOP terminal 25
91 to 98 function selection
Automatic switch- 189 RES terminal 62
159 |Overfreduencyrange| o, 1o, 9999 | 9999 function selection
from bypass to 90 RUN terminal
inverter operation 1 function selection 0to 8, 10 to 20, 0
User group read . —— 22, 25 10 28, 30
160 0 SU terminal function | to 36, 38 to 54,
. - 0, 1, 9999 191 1
selection Gimple) selection 56, 57, 60, 61,
Frequency setting/ 192 | !PF terminal function ?S SZ‘ Sg 5810 2/9999/2
161 | key lock operation |0, 1,10, 11 0 selection 99, 100 to 108, *15
selectlon. 193 OL terminal function ﬁg tgzlg?é %g 3
Automatic restart selection 130'to0 136, 138
162 | after instantaneous 0 - - t0 154, 156,
6 power failure 0to3,10t0 13 194 E;;g:irg:]nal function 157160, 161, 4
selection 163, 164, 168,
- : - ABC1 terminal 170, 179, 184,
163 First cushion time for 0 to 20s Os 195 function selection 185, 190 to 199, 99
restart ABC2 terminal 200 to 208, 300
- - *13
164 First cushion voltage 0 to 100% 0% 196 function selection to 308, 9999 9999

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

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

*15 piffers according to model types (standard model, separated converter type, IP55 compatible model).
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. Initial . Initial
Parameter| Name Setting Range value Parameter| Name Setting Range Value
232 ] ] 17| Power-failure 0 to 3600s,
to | Multi-speed setting | 0 to 590Hz, 9999 265 ™| geceleration time 2 | 9999 9999
239 (speeds 8 to 15) 9999 Power failure
- 17| deceleration time 10
240 Soft-PWM operation 0.1 1 266 *7| switchover 0 to 590Hz 60/50Hz
selection frequency
Analog input display ; ;
241 unit switchover 0.1 0 267 ;-ggyt?g:f nput O0to2 0
Terminal 1 added Monitor decimal
242 | compensation 0 to 100% 100% 268 digits selection 0,1, 9999 9999
amount (terminal 2) -
- 269 Parameter for manufacturer setting.
Terminal 1 added Do not make setting.
243 ;ﬁwngﬁﬁ??t?etrlr?]?nal 2 0 to 100% 75% Stop-on contact/load
T 270 |torquehigh-speed |, 5 4) 43 0
244 | Cooling fan 0,1, 101 to 105 1 frequency control
operation selection . selection
245 | Rated slip 0 to 50%, 9999 9999 271 | High-speed setting 0 to 400% 50%
- . maximum current 0 0
246 Slip compensation 0.01 to 10 05s
time constant D110 10s : o7 | Middle-speed setting| /o 100%
Constant-power minimum current 0
range slip Current averaging 0 to 590Hz,
247 compensation 0, 9999 9999 273 range 9999 9999
selection Current averaging
Self power 274 filter time constant | 1 4000 16
248 | management 0to2 0 Stop-on contact
selection 975 | excitation current |50 to 300%, 9999
249 Earth fault detection 01 0 low-speed 9999
at start ’ multiplying factor
) 0 to 100s, PWM carrier 0to 9, 9999 2
250 Stop selection 1000 to 1100s, 9999 276 frequency at stop-on . 0999
8888, 9999 contact 0to 4, 9999 3
Output phase loss Brak -
251 protection selection 0.1 L 278 frrezueeﬁgjnlng 0 to 30Hz 3Hz
252 | Override bias 0 to 200% 50% 279 Brake opening 010 4000 L20%
253 | Override gain 0 to 200% 150% current °
Main circuit power 0 to 3600s, Brake opening
254 | opf waiting time 9999 600s 280 | current detection 0to2s 0.3s
- - t
255 | Life alarm display (0 to 15) 0 Blmi P
— rake operation time
o5 +17 Inrush current limit 0to 100% 100% 281 at start P 0to5s 0.3s
circuit life display | (010 100%) 0 Srake oneration
Control circuit ) 282 |, 0 to 30Hz 6Hz
; . . requenc
257 capacitor life display (010 100%) 100% B qk y on T
+17| Main circuit 0 to 100% 100% 283 atrztoepOpera lon time Oto5s 0.3s
258 capacitor life display | © © ) ° _
Nain Gircuit 17 Deceleration
. . 284 * detection function 0,1 0
259 *17 ;aé);s(ﬂtr?r: life 0,1 0 selection
PWM freq?Jency Overspeed detection
: frequency
260 a“t.onp]a“c 0.1 1 285 | (Excessive speed | 0to30Hz, 9999 | 9999
switchover deviation detection
261 +17| EQNE amlreStoP 9102, 21, 22 0 frequency)
o 5 286 | Droop gain 0 to 100% 0%
ubtracte - -
262 *17| frequency at 0 to 20Hz 3Hz 287 gﬁgfamter time 0to1s 0.3s
deceleration start : i
: : Droop function
263 *17 fSrlégﬂ'gr(]:g;n starting ggggsgon, 60/50Hz *10 288 activation selection |0%©2 10,11 0
: Inverter output
264 +17| Powertalure 1 3g00s 5 289 | terminal filter 51050ms, 9999 | 9999
290 Monitor negative 0to7 0

output selection

2 For FR-A820-03160(55K) or lower and FR-A840-01800(55K) or lower

3 For FR-A820-03800(75K) or higher and FR-A840-02160(75K) or higher
*10 piffers according to types. (FM type/CA type)
*17 Setting available for standard models and IP55 compatible models.

28



Z

DRIVE THE MOTOR

. Initial . Initial
Parameter| Name Setting Range value Parameter| Name Setting Range Value
| , 0,1, 10, 11, 20, 343 Communication error 0
Pulse train I/O 21, 100 count -

291 selection (FM type) 0 +3 | Stop position
Automatic 0.1 (CA type) 350 command selection 0.1,9999 9999

292 | acceleration/ 0,1,3,5t08, 11 0 351 8 | Orientation speed 0to 30Hz 2Hz

leration
dAiiilZ Zttl'?)n/ 352 *8 | Creep speed 0 to 10Hz 0.5Hz
rati

293 | deceleration 0to2 0 g | Creep switchover 0

i to 16383 511
separate selection 353 position
UV avoidance *g | Position loop
294 *17 voltage gain 0 to 200% 100% 354 7 | switchover position | 0108191 %
Frequency change xg | DC injection brake
295 |increment amount g'oo(joibod(l)o' 0 355 start position 0t0 255 >
settin T * iti
: 0106, 99, 100 356 ::ncﬁrr?maalnscgop POSIioN ¢ 10 16383 0
296 | Password lock level | to 106, 199, 9999 : P
9999 3578 88';2?;'22;2 0to 255 5
Password lock/ (0 t05),

297 1000 to 9998, 9999 xg | Servo torque
unlock 9999 358 selection 0to 13 1
Frequency search 0 to 32767, xg | Encoder rotation

298 | gain 9999 9999 359 " | jirection 0, 1,100, 101 1
Rotation direction 360 "8 | 16-bit data selection |0 to 127 0

299 | detection selection |0, 1, 9999 9999 K
at restarting 361 8 | Position shift 0to 16383 0
RS-485 Orientation position

- 1 *8 ton p

331 c?rpmumcatlon gi%g (Ot 0 362 loop gain 0.1 to 100 1
station xg | Completion signal

332 RS-485 3, 6,12, 24, 48, 363 output delay time 0to5s 0.5
communication 96, 192, 384, 96
speed 576, 768, 1152 364 '8 | Encoder stop check 14, g 0.55
RS-485 N P —

333 | communication stop |0, 1, 10, 11 1 365 Orientation limit 0 to 60s, 9999 9999
bit length/data length 366 8 | Recheck time 0to 5s, 9999 9999
RS-485

- +g | Speed feedback 0 to 590Hz
communication 367 8 ) 9999

334 parity check Oto2 2 range 9999
selection 368 8 | Feedback gain 0 to 100 1
RS-485

335 | communication retry | 0 to 10, 9999 1 369 8 g‘ﬁ,@:ser of encoder | 4096 1024
count .

RS-485 374 IOvelrspeed detection ggggsgon, 9999

336 | communication 8589999'85' 0s eve i
check time interval *8 Encoder signal loss
RS-485 376 detection enable/ 0,1 0

337 | communication 8589150’"5’ 9999 disable selection
waiting time setting 3g0 |Acceleration 0 to 50% 0

— S-pattern 1
Communication Secelerati

338 |operation command |0, 1 0 eceleration
Sgurce 381 S-pattern 1 0 to 50% 0
Communication 3g2 |Acceleration 0 to 50% 0

339 |speed command Oto2 0 S-pattern 2
source Deceleration

383 0 to 50% 0
Communication S-pattern 2

340 | startup mode Oto 2,10, 12 0 Input pulse division
selection 384 scaling factor 010250 0
RS-485 Frequency for zero

341 | communication 0to 2 1 385 input pulse 0 to 590Hz 0
CRI/LF selection Frequency for
Communication 386 | maximum input 0 to 590Hz 60/50Hz "10

342 | EEPROM write 0,1 0 pulse
selection

8 The setting is available only when the FR-A8AP is mounted.
*10 piffers according to types. (FM type/CA type)

*17 setting available for standard models and IP55 compatible models.
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digits

Parameter| Name Setting Range {glt:f: Parameter| Name Setting Range {Z‘Hfg
*g . . . 0,1,3t06,13to
393 Orientation selection | 0to 2 0 16, 20, 23. 24,
* i i 30, 33, 34, 40,
396 ° Sa::ﬁn(t:ttlgr%s)peed 0t0 1000 60 _ 43, 44, 50, 53,
. 8 450 |Second applied 54, 70, 73, 74, 9999
397 *8 Orientation speed 0 to 20s 0.333s motor 330, 333, 334,
integral time ' 8090, 8093,
: ; 8094, 9090
»g | Orientation speed 9093 9094
398 gain (D term) 010100 ! 9999 ’
»g | Orientation Second motor
399 7 | geceleration ratio | 911000 20 451 | control method 10t014,20,110 | gggg
PLC function selection 0 114, 9999
414 operation selection Oto2 0 0.4 to 55kW,
- *2
Inverter operation 453 Secon.d motor 9999 9999
415 lock mode setting 0.1 0 capacity 0 to 3600kW,
- *3
Pre-scale function 9999
416 | selection Oto5 0 454 | Number of second  |2,4,86,8, 10, 9999
417 Pre-scale setting L motor poles 12, 9999
value 0to 32767 0 to 500A,
*2
Position command 455 | Second motor 9999 9999
419 | ource selection 0,2 0 excitation current 0 to 3600A,
*3
Command pulse Rated 3 : 9999
scaling factor 456 ated second motor | ., 1 5qqy 200/400V *7
420 | numerator 1to 32767 1 voltage
(electronic gear Rated second motor | 10 to 400Hz,
numerator) 457 frequency 9999 9999
Command pulse 0 to 509,
multiplication 458 | Second motor 9999 2 9999
421 | denominator 1to 32767 1 constant (R1) 0 to 400mQ,
(electronic gear 9999 *3
denominator) 0 to 500,
422 | Position control gain | 0 to 150s™ 2551 459 | Second motor 9999 *2 9999
493 | Position feed . 0% constant (R2) 0 to 400mQ,
forward gain 0o 100% 0 9999 "3
Position command Second motor 0to 69200mH,
acceleration/ 460 constant(L1)/Second| 9999 9999
424 deceleration time 0to 50s Os motor d-shaft 0 to 400mH,
constant inductance (Ld) 9999 "3
Position feed Second motor 0 to 6000mH,
425 | forward command 0to5s Os 461 | constant (L2)/Second | 9999 "2 9999
filter motor g-shaft 0 to 400mH,
426 | In-position width 0 to 32767 pulse| 100 pulse inductance (Lq) 9999 3
Second motor
427 | Excessive level error gggéow pulse, | 40K pulse 462 | Constant (X) 010 100%, 9999 | 9999
Command pulse Second motor auto
428 | Selection Ot5 0 463 tuning setting/status | % 1 11 101 0
Clear signal Digital position
429 selection 0.1 1 464 | control sudden stop |0 to 360s 0
010 5. 100 to deceleration time
Pulse monitor 105, 1000 to 465 First targ_et_position 0
430 | selection ﬁ)gg é%gg to 9999 lower 4 digits
9999’ ' 466 First target position 0
446 Model position 1 N upper 4 digits 0 to 9999
control gain 0 to 150s 25s Second target
467 | position lower 4 0

2 For FR-A820-03160(55K) or lower and FR-A840-01800(55K) or lower
3 For FR-A820-03800(75K) or higher and FR-A840-02160(75K) or higher

*7
*8

*10 piffers according to types. (FM type/CA type)
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The setting is available only when the FR-A8AP is mounted.
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*10 piffers according to types. (FM type/CA type)

station number

. Initial . Initial
Parameter| Name Setting Range value Parameter| Name Setting Range Value
Second target Twelfth target
468 | position upper 4 0 488 | position upper 4 0
digits digits
469 Third target position 0 Thirteenth target
lower 4 digits 489 | position lower 4 0
470 | Third target position 0 digits
upper 4 digits Thirteenth target
Fourth target 490 | position upper 4 0
471 | position lower 4 0 digits
digits Fourteenth target
Fourth target 491 | position lower 4 0 to 9999 0
472 | position upper 4 0 digits
digits Fourteenth target
473 | Fifth target position 0 492 | position upper 4 0
lower 4 digits digits
Fifth target position Fifteenth target
474 upper 4%@55 0 493 | position lower 4 0
475 Sixth target position d!glts
lower 4 digits 0 Fifteenth target
- — 494 | position upper 4 0
476 Sixth target position 0 digits
upper 4 digits R : Ut
Seventh target 495 | Como.e OUPd 0,1, 10, 11 0
477 | position lower 4 0
digits 496 | Remote output data 1| 0 to 4095
Seventh target 0 t0 9999 497 | Remote output data 2| 0 to 4095
478 | position upper 4 0 498 |PLC functionflash [ . o000 0
digits memory clear 0
Eighth target Stop mode selection
479 | position lower 4 0 502 |at communication Oto3 0
digits error
480 Ecl)gsri]ttir;;al:gp%tew 0 503 | Maintenance timer 1 | 0 (1 to 9998) 0
digits 504 g’:g'rr;:eg‘j‘t”iet ts'g:?'irrge 0109998, 9999 | 9999
481 Ninth target position 0 Sheed p.
lower 4 digits 505 | heed setting 1 to 590Hz 60/50Hz *10
482 Ninth target position 0 Soatt " n
upper 4 digits -pattern time at a
Tzr?th targzt position 516 start of acceleration | 11258 0.1s
483 |\ wer 4 digits 0 S-pattern time at a
— 517 | completion of 0.1to 2.5s 0.1s
484 I;r;t:r tj\:jgig?tgosmon 0 acceleration
S-pattern time at a
485 pEyloes,Viggtr?ILav:/ge?t4 0 518 | Start of deceleration | 0110258 0.1s
digits S-pattern time at a
Eleventh target 519 | completion of 0.1to0 2.5s 0.1s
486 | position upper 4 0 deceleration
digits 522 ggtztgnscmp 8 gtggSQOHz, 9999
Twelfth target Y Zb éTU
487 | position lower 4 0 odbus-
digits 539 | communication 0 t0 999.8s, 9999
9 . . 9999
check time interval
547 USB communication 01031 0
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amount during
deceleration

"2 For FR-A820-03160(55K) or lower and FR-A840-01800(55K) or lower

3 For FR-A820-03800(75K) or higher and FR-A840-02160(75K) or higher
*14 The setting is available only with the 400V class.
*15 piffers according to model types (standard model, separated converter type, IP55 compatible model).
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n Initial g Initial
Parameter| Name Setting Range value Parameter| Name Setting Range VElE
548 USB communication | 0 to 999.8s, 9999 Amplitude
check time interval | 9999 595 compensation 0 t0 50% 10%
549 | Protocol selection |0, 1 0 amount during
- acceleration
NET mode operation Amplitude
550 |command source 0,1, 9999 9999 596 accgleration time 0.1 to 3600s 5s
selection i
PU mode operation 597 Qgggllletgt‘iaon time 0.1 to 3600s 5s
551 | command source 1 to 3, 9999 9999
selection 598 14| Undervoltage level gggéo 430V, 9999
Frequency jump - -
552 0 to 30Hz, 9999 9999 X10 terminal input #15
range I 599 selection 0,1 0/1/0
553 |PID d?V|at|on |Iml.t 0to 100%, 9999 | 9999 600 | First free thermal 010 590112, 5099
554 PID signal operation 0103 1010 13 0 reduction frequency 1| 9999
selection ' First free thermal
: 601 ; : 1 to 100% 100%
555 | Current average time| 0.1 to 1.0s 1s reduction ratio 1
Data output mask First free thermal
556 | (ime Oto 20s 0s 602 | reduction 00290z, 9999
Current average 0 to 500A *2 Rated frequency 2
lue monitor signal . First free thermal
557 |V@ . inverter 603 . 3 1 to 100% 100%
output reference 0 to 3600A ™3 current rgductlon ratio 2
current 604 | First free thermal 0 to 590Hz, 9999
Second frequency 0to 32767 reduction frequency 3| 9999
560 : , 9999 :
search gain 9999 PID set point/
PTC thermistor 0.5 to 30kQ 609 | deviation input 1to5 2
561 - g 9999 :
protection level 9999 selection
Energization time PID measured value
563 carrying-over times (0 to 65535) 0 610 input selection 105 3
Operating time Acceleration time at | 0 to 3600s, 9999
564 carrying-over times (0 to 85535) 0 611 a restart 9999
Second motor speed Brake opening
569 control gain 0 to 200%, 9999 9999 639 current selection 0.1 0
; ; 0to 3/ Brake operation
570 Multiple rating 0to 3/ 2 640 frequency selection 0.1 0
setting 1 2°15
- . d Second brake
571 Holding time at a 0to 10s. 9999 0999 641 |sequence operation |0, 7,8, 9999 0
start ' selection
573 | 4mAinputcheck 1) ;4 9999 9999 gap | Second brake 0t 30H 3Hz
selection ' opening frequency 0 z
Second motor online Second brake
574 B 0,1 0 ; 9
auto tuning 643 opening current 0 to 400% 130%
575 Outpu_t inte_rruption 0 to 3600s, 1s Second brake
detection time 9999 644 | opening current 0to2s 0.3s
Output interruption detection time
576 detection level 0to 590Hz OHz Second brake
Output interruption ) 645 | operation time at 0to5s 0.3s
577 release level 900 to 1100% 1000% start
Traverse function Second brake
592 | selection Oto2 0 646 | operation frequency | ©t© 30H2 6Hz
Maximum amplitude o
593 amount 0 to 25% 10%
Amplitude
594 | compensation 0 to 50% 10%
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reduction ratio 1

*17 setting available for standard models and IP55 compatible models.

Parameter| Name Setting Range {glt:f: Parameter| Name Setting Range {?;}:fg
Second brake 694 Second free thermal | 0 to 590Hz, 9999
647 | operation time at 0to5s 0.3s reduction frequency 2 | 9999
stop Second free thermal
0,
Second deceleration 695 reduction ratio 2 110 100% 100%
648 | detection function |0, 1 0 606 | Second free thermal | 0 to 590Hz, 9999
selection reduction frequency 3 | 9999
Second brake 699 | Input terminal filter |5 to 50ms, 9999 9999
650 | opening current 0,1 0 i
selection 702 ][\/Iaxmum motor gggéOOHz, 9999
Second brake Ir(zquercljcy m
651 |operation frequency |0, 1 0 nduced voltage 0 to 5000mV/
Sgection q Y 706 constant (phi f) (rad/s), 9999 9999
Speed smoothing 707 | Motor inertia 10t0 999, 9999 | 9999
653 | control 0 t0 200% 0% (integer) ,
i 711 | Motor Ld decay ratio | 0 to 100%, 9999 9999
654 Spte??fsmoom'ng 0 to 120Hz 20Hz y rat >
cutolf frequency 712 | Motor Lqg decay ratio | 0to 100%, 9999| 9999
Analog remote ; :
655 ; 0,1,10, 11 0 Starting resistance
output selection 717 tuning compensation 0to 200%, 9999 | 9999
656 OAS&IS? lremOte 80010 1200% | 1000% Starting magnetic | 010
721 | pole position 60001s,10000 9999
Analog remote detecti Ise width| 10,16000us,
657 output 2 800 to 1200% 1000% etection pulse wiath| gggg
Motor inertia
658 S\S&)'Stg?f emote 800 t0 1200% | 1000% 724 | (exponent) 0t07,9999 9999
Motor protection 100 to 500%,
659 ’3‘3&:8? 4rem°te 800 t0 1200% | 1000% 725 | Current level 9999 9999
| d i Second motor
ncreased magnetic 738 |induced voltage 0 t%/sooggé\g// 9999
660 excitation 01 0 constant (ph| f) (ra S)v
deceleration ’
operation selection 739 ?ggg;?a??gtor Ld 100 100%, 9999| 9999
Magnetic excitation
661 . 0 to 40%, 9999 9999 Second motor L
increase rate : a
_ 740 decay ratio 0to 100%, 9999 | 9999
Increased magnetic _
662 | excitation current 0 to 300% 100% Second starting
level 741 |resistance tuning 0to 200%, 9999 | 9999
- compensation
Regeneration
665 | avoidance frequency | 0 to 200% 100% Second motor 0 to 6000s,
gain 742 | magnetic pole 10000 to 9999
Power failure stop detection pulse width| 16000us,9999
*17
668 frequency gain 010 200% 100% 743 | Second motor 0 to 400Hz, 9999
- - maximum frequency | 9999
684 Tuning data unit 01 0 S . tor inerti
switchover ’ 744 (iﬁfgg”er)mo Orinertidl 1010 999, 9999 | 9999
686 | Maintenance timer 2 | 0 (1 to 9998) 0 Second motorinertia
Maintenance timer 2 745 | (exponent) 0to7,9999 9999
687 | warning output set | 0to 9998, 9999 9999 Second motor
tlm.e : 746 | protection current égggto 5009%, 9999
688 | Maintenance timer 3 | 0 (1 to 9998) 0 level
689 Maintenance timer 3 Second motor low-
warning output set | 0 to 9998, 9999 9999 speed range torque
time 74T | Characteristic 0, 9999 9999
Deceleration check |0 to 3600s selection
690 |- ' 1s
time 9999
Second free thermal
692 | reduction frequency | 910 590Hz, 9999
1 9999
693 Second free thermal 1 t0 100% 100%
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Parameter| Name Setting Range {glt:f: Parameter| Name Setting Range {Z‘Hfg
0,10, 11, 20, 21, Operation frequency
50, 51, 60, 61, 779 |during 8;89590"'2' 9999
) ;8 gi ?8'081' communication error
Second PID action v I '
753 selection 101, 1000, 0 Low speed range
182%,%888, 788 | torque characteristic | 0, 9999 9999
2001, 2010, Ze'eclt'ont_ —
2011 cceleration timein | 0 to 3600s,
Second PID control 7ol low-speed range 9999 9999
754 | automatic switch- 89t89590Hz, 9999 79 | Deceleration time in |0 to 3600s, 9999
over frequency low-speed range 9999
Second PID action 0 to 100% Pulse increment
755 . ! 9999 . 0.1, 1, 10, 100,
Zet po:LID 9999 799 S((e)tvtvlgrg for output 1000KWh 1kWh
econ 0.1 to 1000%, 0
756 proportional band 9999 100 % 800 Control method 0to 6, 9 to 14,
Second PID integral | 0.1 to 3600s selection 20, 100 to 106, 20
757 | ' 1s 109 to 114
time 9999 —
802 Pre-excitation 01 0
758 Sfecond PID 0.01 to 10.00s, 9999 selection '
differential time 9999
010 43 Constant output
759 | PID unit selection 0 43, 9999 range torque
5 P . T 9999 803 characteristic 01,10, 11 0
re-charge fau selection
700 selection ot ° Torque command
761 Pre-charge ending 0 to 100%, 9999 804 source selection 0,1,3t06 0
level 9999 Torque command
762 Pre-charge ending |0 to 3600s, 9999 805 value (RAM) 600 to 1400% 1000%
time 9999
Torque command
763 | Pre-charge upper |0 to 100%, 9999 806 | value (RAM, 600 to 1400% 1000%
detection level 9999 EEPROM)
764 | Pre-charge time limit 8;8936005' 9999 807 | Speed limit selection | 0to 2 0
Second pre-charge Forward rotation
765 | fault selection 0.1 0% 808 | speed limit/speed 0 to 400Hz 60/50Hz 10
766 Second pre-charge | 0to 100%, 9999 limit -
ending level 9999 Reverse rotation 0 to 400H
809 | speed limit/reverse- 0 z, 9999
767 | Second pre-charge |0 to 3600s, 9999 side speed limit 9999
ending time 9999 = T
:
upper detection level | 9999 s o
time limit 9999 = et evel
Operation panel 812 orque imit 'eve 0to 400%, 9999 | 9999
774 mrc)mitor selloection 1 |1t03, 51014, 9999 (regeneration)
- 17 to 20, 22 to Torque limit level
775 | Operation panel 35,38,401045, | gggg 813 (3rd quadrant) 0 t0 400%, 9999 | 9999
monitor selection 2 | 50t0 57, 61, 62, > q o
: 64, 67, 87 to 98 orque limit leve
Operation panel 100. 9999 ' 814 0 to 400%, 9999 | 9999
776 monitor selection 3 ' 9999 815 (th qual\.dr:.anlt) I
- 0,
277 4mA input fault 0 to 590Hz, 9999 Torque fm?t evel 2 | 0to 400%, 9999 9999
operation frequency | 9999 816 Torque limit level 0 to 400% 9999 9999
4mA input check during acceleration o
778 0to 10s 0

filter

*10 piffers according to types. (FM type/CA type)
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adaptive speed
control selection

Parameter| Name Setting Range {glt:f: Parameter| Name Setting Range {?;}:fg
Torque limit level 844 "8 | Torque bias filter 0 to 5s, 9999 9999
817 during deceleration 0to 400%, 9999 | 9999 . >
Easy gain tuning 845 *g | lorque bias 0 to 5s, 9999 9999
operation time
818 |response level 1to 15 2 T bias bal
setting *g | 10rque blas baANCe 14 5 10v, 9999 9999
819 Easy gain tuning 0to2 0 846 compensaﬂon . :
selection ° g4y *8 |Fall-time torquebias | . 4q00, 9999|9999
- terminal 1 bias ’
820 | Speed control P gain 1| 0 to 1000% 60% Fallime torque bias
*8 -
; ) 0 to 400%, 9999 9999
821 iﬁ:g?af(t)u?;;ol 0 to 20s 0.333s 848 ” | terminal 1 gain i
Analog input offset
822 | Speed setting filter 1 | 0 to 5s, 9999 9999 849 adjustment 0 to 200% 100%
823 "8 | Speed detection filter 1| 0 to 0.1s 0.001s g5p | Brake operation 0102 0
selection
Torque control P — — .
824 | gain 1 (current loop |0 to 500% 100% 853 *8 | Speed deviation time | 0 to 100s 1s
proportional gain) 854 | Excitation ratio 0 to 100% 100%
Torque control Terminal 4 function
integral time 1 858 . 0, 1, 4, 9999 0
825 (current loop integral 0 to 500ms 5ms assignment
time) 0to 5920A,
- - Torque current/Rated | 9999
826 | Torque settmg filter 1| 0 to 5s, 9999 9999 859 PM motor current 0 3600A. 9999
go7 | Torque detection 010 0.15 0s 9999 *3
filter 1 0 to 500A
Model speed control Second motor torque 2
828 gain 0 to 1000% 60% 860 | current/Rated PM 9999 9999
— 0t 1000% motor current 0 to 36004,
830 | Speed control P gain 2 9989 O 9999 9999
i 0, 0
831 Speed control 010 205 9999 0099 864 | Torque detection 0 to 400% 150%
integral time 2 to 20s, 865 | Low speed detection | 0 to 590Hz 1.5Hz
832 | Speed setting filter 2 | 0 to 5s, 9999 9999 gge | Torque monitoring 0 to 400% 150%
reference
*8 | Speed detection filter 2| 0 to 0.1s, 9999 9999
833 P ! 867 | AM output filter 0to5s 0.01s
834 ;girr?“ze control P14 16 5000, 9999 | 9999 g6g | Terminal Liunction | " o
T p— assignment 05,
orque contro 0 to 500ms, - )
835 integral time 2 9999 9999 869 "1 | Current output filter | 0to 5s 0.02s
836 | Torque setting filter 2| 0 to 5s, 9999 9999 g70 | Speed detection 0 to 5Hz OHz
g37 | forquedetection 1o 01¢ 9999 | 9999 nysteresis
filter 2 0 0.1s, g7 *17 Input phase Icles_ 01 0
protection selection |
840 *8 | Torque bias selection| 910 3. 24, 25, 9999 5 —
9999 873 Speed limit 0 to 400Hz 20Hz
* . 600 to 1400%, -
841 "8 | Torque bias 1 9999 ’ 9999 874 | OLT level setting 0 to 400% 150%
842 *8 Torque bias 2 ggggto 1400%, 0999 875 Fault definition 0,1 0
Speed feed forward
8 | Torque bias 3 600 to 1400%, 9999
843 q 9999 g77 |control/model 0102 0

2 For FR-A820-03160(55K) or lower and FR-A840-01800(55K) or lower
3 For FR-A820-03800(75K) or higher and FR-A840-02160(75K) or higher

*7
*8

11 The setting is available only with the CA type.

*17 Setting available for standard models and IP55 compatible models.

Differs according to the voltage class. (200V class/400V class)
The setting is available only when the FR-A8AP is mounted.
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. Initial . Initial
Parameter| Name Setting Range value Parameter| Name Setting Range VElE
878 | gher” 4™ o1 0s cs | qorminal 2 frequency | g, 3006 0%
(902) ™| setting bias
Speed feed forward o -
579 torque fimi 0o i 125 limgﬂfi:eq“e"cy 0 to 590H 60/50Hz "1°
* Z z

880 | Load inertiaratio 0 to 200 times 7 times (903) *° frequency
Speed feed forward 0 C4 :

881 gain 0 to 1000% 0% (903) l’zm{:g%azi;rewency 0 to 300% 100%
Regeneration i

882 | avoidance operation |0to 2 0 C5 | Terminal 4 frequency
selection +g| Setting bias 0 to 590Hz OHz
Regeneration (904) frequency

. . 380V DC/

883 | avoidance operation | 30010800V |01 C6 | Terminal 4 frequency 0 0 300% 0%
level (904) 9| setting bias 0 S0 ’
svec?iilr;ir(?éigtn 126 | Terminal 4 frequency

€ «o| S€tting gain 0 to 590H *10

884 | jeceleration 0to5 0 (905) ™9 frequgn?:y 0 z 60/50Hz

detection sensitivity 7
; Terminal 4 frequency
Regeneration . . . 0 to 300% 100%

885 avoidance 0 to 590Hz, 6Hz (905) "] setting gain
compensation 9999 Cc12 . .
frequency limit value 917) ]:rrir;&'::é; (l:)slszed) 0 to 590Hz OHz

886 Reg_((ejnerationI ( Clg'}
avoidance voltage 0 to 200% 100% i i
gain ’ ’ ’ | forminal 1 bias 0 to 300% 0%

(917) *9| (speed)

888 | Free parameter 1 0 to 9999 9999 - )

P Cl4 | Terminal 1 gain 10

889 | Free parameter 2 0 to 9999 9999 (918) *°| frequency (speed) 0 to 590Hz 60/50Hz
Cumulative power C15 - -

891 {‘ponitor digit shifted | 0to 4, 9999 9999 018) 9 '(I'SeF:?elg)al 1gain 0 to 300% 100%
imes

892 | Load factor 30 to 150% 100% C16 | Terminal 1 bias

: - d (torque/ 0 to 400% 0%
Energy saving 0.1 to 55kw 2 Rated g919) *o| comman

893 | monitor reference o | inverter (919) | magnetic flux)

(motor capacity) 0 to 3600kW capacity C17 | Terminal 1 bias 0 10 3000 0%
Control selection (919) *9| (torque/magnetic flux) °

894 dg\r/:lrégr;_scngermal 0to3 0 c18 | Terminal 1 gain

(F))perationlop d (920) command (torque/ 0 to 400% 150%
i magnetic flux)
gg5 | Power saving rate | 4 gqqq 9999 C19 | Terminal 1 gain
reference value ; 0
. +g| (torque/magnetic 0 to 300% 100%
896 | Power unit cost 0 to 500, 9999 9999 (920) flux)
Power saving 0, 1 to 1000h Cc8

897 - . : ' 9999 i
monitor average time| 9999 (930) glil;]rnrglnt output bias 0 t0 100% 0%
Power saving %9 %11

898 | cumulative monitor |0, 1, 10, 9999 9999
clear
Operation time rate | 0 to 100%,

899 (estimated value) 9999 9999

CO | FM/CA terminal

(900) *°| calibration "1 -
C1 AM terminal o
(901) 9| calibration o
c2 Terminal 2 frequency
«o| Setting bias 0 to 590Hz OHz
9
(902) frequency

2 For FR-A820-03160(55K) or lower and FR-A840-01800(55K) or lower

"3 For FR-A820-03800(75K) or higher and FR-A840-02160(75K) or higher
" The parameter number in parentheses is the one for use with the parameter unit (FR-PUOQ7).
*10 piffers according to types. (FM type/CA type)
"1 The setting is available only with the CA type.
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before trigger

n Initial " Initial
Parameter| Name Setting Range value Parameter| Name Setting Range VElE
. Fault initiation 9999
C9 Current output bias 0 0% 997 010 255, 9999
(930) | current 010 100% 0 gog | PM parameter gbggogigéog' 0
*(_9:118 initialization Simple) 9009, 9109’
Current output gain Automatic parameter | 1 2 101t 13
f 0 to 100% 100% 2y B
(2?1];) signal 0 0 ° 999 setting Simple) 20, 21, 9999 9999
: Lg tuning target
c11 - 50 to 150%
Current output gain 1002 | current adjustment ' 9999
(931) | Current Pee 0o 100% 100% coefficient 9999
9411 Notch filter
- - 0
c38 | Terminal 4 bias 1003 frequency 0, 8 10 1250Hz
(932) *9 command (torque/ | 0 to 400% 0% 1004 | Notch filter depth 0to3 0
magnetic flux) - -
C39 | Terminal 4 bias 1005 | Notch filter width Oto3 0
932) *° (torque/magnetic 0 to 300% 20% 1006 | Clock (year) 2000 to 2099 2000
(932) 7 flux) 101 to 131, 201
C40 | Terminal 4 gain 503%22{)%%}1%0
to 630, 701 to
Cal | Terminal 4 gain 1007 | Clock (month, day) gg%’tsoglstg 831, 101
i 0 o (¢} )
(933) ﬁ[orque/magnetlc 0 to 300% 100% 1001 to 1031,
ux) 1101 to 1130,
C42 | piD display bias 0 t0 500.00, 5999 1201 to 1231
(934) *91 coefficient 9999 8;8 52%01%02?9
) ) 300 to 359, 400
€43 | PID display bias 0 to 300.0% 20% 0 459, 500 to
(934) ™| analog value 559, 600 to 659,
700 to 759, 800
C44 | pp display gain 0 to 500.00, 9999 to 859, 900 to
(935) ™| coefficient 9999 ?ggélcl)(l)got?
, 0
C45 |piD display gain 1159, 1200 to
* 0 to 300.0% 100% ; 1259, 1300 to
(935) 9| analog value 0 1008 | Clock (hour, minute) 1359’ 1400 to 0
1459, 1500 to
9 Lne?géthrLtage mode o1 0 1559, 1600 o
, 0
*2 *2 1759, 1800 to
9gg |Parameter copy 10 10 1859, 1900 to
alarm release 100 *3 100 *3 1959, 2000 to
2059, 2100 t
990 PU buzzer control 0,1 1 2159, 2200 tg
2259, 2300 to
991 :cLiJj lf;?x:reistt 0to 63 58 2359
Trace operation
_ 0to3,5t0 14, 1020 | cqjection Oto4 0
Operation panel 1710 20, 22 t0 :
992 | setting dial push ggvtg%;’%tlo gg 0 1021 | Trace mode selection| 0 to 2
monitor selection 64,67, 87 10 97 1022 | Sampling cycle Oto9
100
. Number of analog
994 | Droop break point 0.1 to 100%, 9999 1023 channels lto8 4
ain 9999
gDroop break point 1024 | Sampling auto start |0, 1 0
995 0.1 to 100% 100% Tri
torgue rigger mode
a 1025 | sejection Oto4 0
1026 Number of sampling 0 to 100% 90%

2 For FR-A820-03160(55K) or lower and FR-A840-01800(55K) or lower

3 For FR-A820-03800(75K) or higher and FR-A840-02160(75K) or higher
"9 The parameter number in parentheses is the one for use with the parameter unit (FR-PUQ7).
11 The setting is available only with the CA type.
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n Initial g Initial
Parameter| Name Setting Range value Parameter| Name Setting Range Value
Analog source Swinging
1027 selection (1ch) 201 1073 | suppression control |0, 1 0
Analog source operation selection
1028 selection (2ch) 202 Swinging 0.05 to 3Hz
1029 Aﬂalog source 1to 3, 5to 14, 203 1074 fsuppressmn 9999 ' 1Hz
selection (3ch) 17 t0 20, 22 to requency
24,32 to 35, 40 Swingin
Analog source 1075 ging 0to3 0
1030 selection (4ch) teolf%’z’sgfes;f' 204 suppression depth
Analog source 87 to 98, 201 to SWInglng
1031 g 213, 222 to 227, 205 1076 suppression width Oto3 0
selection (5ch) 530't6 238, 240
1032 |Analog source to 247, 251 to 206 1077 | Rope length 0.1 to 50m im
selection (6ch) 254 1078 | Trolley weight 1 to 50000kg 1kg
Analog source i
: Load ht 1ki
1033 selection (7ch) 207 1079 I:)oa IWe|tg'j _ t 1 to 50000kg g
eceleration time a
1034 leilcot?oio(lérc%% 208 1103 emergency stop 0 to 3600s 5s
1035 Analog trigger Los ) 1106 Torqu.e monitor filter | 0 to 5s, 9999 9999
107 |Reeosies  lowss oo | oo
1036 Analog trigger 01 0 e
operation selection | " 1108 E]XOCI’I]ti?Ct)II’Of?| t‘i;"em 0 to 5s, 9999 9999
1037 | Analog trigger level | 600 to 1400 1000 _
1038 | Digital source 1 1113 fgleeictjig?'t method |, 2, 10, 9999 9999
selection (1ch) = r
— orque comman
Digital source 1114 - 0,1 1
1039 selection (2ch) 2 reverse selection
1040 |Digital source 3 1115 |imeoral serm clear | 010 s998ms 0s
selection (3ch) timeg
1041 SDtlélge”(::atliC?r?lé;((::ﬁ) 4 Constant output
~ 1to 255 1116 |range speed control | 0to 100% 0%
1042 Digital source 5 P gain compensation
clection (5¢h) 1117 | Speed control Pgain | 554 ggqq 9999
1043 | Digital source 6 1 (per-unit system) 0 369,
clection (8h) 1118 | Speed control Pgain | 554 ggqq 9999
1044 Digital source 7 2 (per-unit system) 0 '
s?lgctllon (7ch) Model speed control
Digital source 1119 ain (per-unit 0 to 300, 9999 9999
1045 . 8 g p 0 300,
st?lgctloq (8ch) system)
1046 | Goal 20 L8 L 1121 |controlreterence  |owd0orz [t
0 z
igi [ frequenc 60Hz "3
1047 c?é;%rtgltiglngsgglrection 0.1 0 1134 P|Dq uppeif limit o 100%
Display-off waiting . . manipulated value | 90 109% ’
1048 time 0 to 60min omin PID lower limit
1135 : 0 to 100% 100%
1049 | USB host reset 0,1 0 manipulated value 0 ’
DC brake judgment 1136 S.eco”d ':f'.D.d'stp'ay 0 to 500, 9999 9999
1072 |time for swinging 010 105 3s las coetricien
suppression control 1137 Second PID display 0 10 300% 20%
operation bias analog value
Second PID display
1138 gain coefficient 0 to 500, 9999 9999
1139 | Second PID display | o 3500, 100%

gain analog value

"2 For FR-A820-03160(55K) or lower and FR-A840-01800(55K) or lower
3 For FR-A820-03800(75K) or higher and FR-A840-02160(75K) or higher

38




Z

DRIVE THE MOTOR

Parameter| Name Setting Range {glt:f: Parameter| Name Setting Range {?;Hfg
1140 Sgicnq[?c_jde\?ils?tizitinput 1t05 2 1234 zggéltgrgg(s)ir:igrrlnigg 0.01t0 360s 5s
Second FID 1235 | TN POSION Jootioseos | 5
Hat mgﬁ?iﬁgcﬁﬁe tos s 1236 g\?vlérlmi%?monmg 0 to 20000ms oms
142 | Slemton [owsms | 9999 | | apgy [Fenhpesiionno o1 10,1001 0
1143 ﬁ;fto nd PID Upper 15 1009, 9999| 9999 1238 Z(i:féglg?;tiitci)?]ntiir;?e 0.01 10 3608 e
1144 ﬁr‘;‘l’t" ndPiDlower |0 10006, 9999| 9999 1239 ggéglr;?;iit(i)%ntiirge 0.01 t0 3608 s
1145 csig\(/:gt]i%r? IIIiDmit So0e 000%: 9999 1240 gwglﬂ?;gioning 0 to 20000ms oms
1146 | Speraton selsttion 003101033 | 0 | | 1241 |Fihpesioning |01 191400 10
117 |mamupion - |Sgegn | || 1202 | GRS ooiomor | o
Second output 1243 ?(Ia)::tglgr%?ilgr?rt]ilg?a 0.01 to 360s 5s
1148 | interruption 0 to 590Hz OHz . ——
detection level 1244 gxgl‘l ?i?nsét'on'”g 0 to 20000ms oms
1149 ﬁﬁg?rrtlj?)t?g;pga:ncel 900 t0 1100% | 1000% 1245 | Sixth positioning  10,1,10,11,100, | 4
level subfunction 101, 110, 111
1150 | pLc function user 1246 | Seventh posioning | ) 4 3605 55
199 |10 o0 " | [ 1247 | Sevenipositoning | oo [ s
1220 lﬁ;ge%t g;zlcut?(? r: Oto2 0 1248 i\fv‘;?lntti%‘;osmonmg 0 to 20000ms oms
1221 | Geection selecton | 0 | | 1209 | Seyennpositioning o0 1044400 g0
1222 Z(i:r:él'[e’?;iitci)‘;”tii?fe 0.01 to 360s 55 1250 Eic%ztlgrgggwgmgg 0.01 10 3605 5
1223 | geceloration time | 001 0 360s 5 1251 | Sl9nih POSIIONING g 01 1o 360s 55
1224 gzlflztllpt(i);giomng 0 to 20000ms Oms 1252 E\i,?gtlr;ifnoesitioning 0 to 20000ms oms
1225 | Fistpositoning | 0.1.10,14,400. | 10| [1p53 | Fighth positioning [ o.1,10,11,100, | 19
1226 | 2 cloraiion tme | 0-01 1o 360s 5 1254 | Ninth POsItioning 5,01 to 360 55
1227 | Geceloration tme | 0.01 0 360s 5 1255 | Ninth POsIioning 5,01 to 360 55
1228 csi\?vce(ljlnt?mpeo SHoniNg. 6 (o 20000ms oms 1256 yw;n E%ﬂ“omng 0 to 20000ms oms
s (SR (SRR 0 | [ g™ ||
1230 lsggl eprgtsi'é'r? w9 | 0.01t0360s 5s
1231 ggggl g’rc;fi'é'r? Hh9 | 0.01t0360s 5s
1232 gw;ﬂ Ef’ns;“om”g 0 to 20000ms oms
1233 | Shbeon 0| o100 | 10
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. Initial . Initial
Parameter| Name Setting Range value Parameter| Name Setting Range Value
Tenth positioning Fifteenth positioning | 0, 1, 10, 11, 100,
1258 acceleration time 0.01 to 360s 5s 1281 subfunction 101, 110, 111 10
Tenth positioning Home position return
1259 deceleration time 0.01 to 360s 5s 1282 method selection Oto6 4
Tenth positioning Home position return
1260 dwell time 0 to 20000ms oms 1283 speed 0 to 30Hz 2Hz
Tenth positioning 0, 1,10, 11,100, Home position return
1261 subfunction 101, 110, 111 10 1284 creep speed 0to 10Hz 0.5Hz
Eleventh positioning Home position shift
1262 acceleration time 0.01 to 360s 5s 1285 | amount lower 4 0 to 9999 0
Eleventh positioning digits
1263 deceleration time 0.01t0 360s 5s Home position shift
Eleventh positioning 1286 |amount upper 4 0 to 9999 0
1264 dwell time 0 to 20000ms oms digits
Eleventh positioning | 0, 1, 10, 11, 100, Travel distance after
1265 subfunctign g 101, 110, 111 10 1287 Iproxm:lltdy_ d_(t)g ON 0 to 9999 2048
1266 Twelfth positioning 0.01 to 360 5 ower - 'gits
acceleration time .0lto S TraV(_eI c_jlstance after
Twelfth positionin 1288 | proximity dog ON | 0t 9999 0
1267 | jocoloration time > | 0.01 to 360s 5s upper 4 digits
— Home position return
12 0 40%
1268 'cli'\\/lvvtzlll;t:}n;:gytlonlng 0 to 20000ms Oms 89 stopper torque 0 to 200% 0
— Hom ition return
1269 | Twelfth positioning  [0,1,10,11,100, [ 44 1290 St%pseﬂovigi'gng%t#]e Oto 10s 0.5s
subfunction 101, 110, 111 s
Thirteenth Position control
1270 | positioning 0.01 to 360s 5s 1292 terminal input 01 0
: . selection
acceleration time 2ol food] r
Thirteenth 1293 ol feeding mode 0,1 0
S selection
1271 | positioning 0.01 to 360s 5s — _
deceleration time 1294 | Position detection 0 t0 9999 0
Thirteenth lower 4 digits
1272 | positioning dwell 0 to 20000ms oms Position detection
Eme g 1295 upper 4 digits 0 to 9999 0
Thirteenth 1296 Position detection 0to2 0
1273 | positioning (1)0% 11%11111100‘ 10 selection
subfunction ' ' 1297 Position detection 010 32767 0
Fourteenth hysteresis width °
1274 | positioning 0.01 to 360s 5s 1300
acceleration time to
Fourteenth 1343
1275 | positioning 0.01 to 360s 5s Communication option parameters
deceleration time 1350
Fourteenth to
1276 | positioning dwell 0 to 20000ms oms 1359
time Pr.CLR| Parameter clear (0)1 0
Fourteenth
P 0,1,10, 11, 100, ALL.CL| All parameter clear | (0,1 0
1277 | positioning 101, 110. 111 10
subfunction ' ' Err.CL | Fault history clear 0)1 0
Fifteenth positioning Pr.CPY | Parameter co 0)1to3 0
1278 acceleration time D01 to 3608 > Initial value cEZn e =
1279 | Fifteenth positioning [ /. s Pr.CHG| g % |- -
deceleration time LLto S —
Fifteenth positioning IPM | IPM initialization 0, 3003 0
1280 dwell time 0 to 20000ms Oms AUTO Automatic parameter
setting - o
Pr.Md Group parameter ©0)12 0
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When a fault occurs in the inverter, the protective function activates, and the PU display automatically changes to one of

the fault or alarm indications listed on page 43.

If the fault does not correspond to any of the following errors or if you have any other problem, please contact your sales

representative.

¢ Retention of alarm output signal........ When the magnetic contactor (MC) provided on the input side of the inverter is
opened at the activation of the protective function, the inverter's control power will
be lost and the alarm output will not be held.

o Alarm display.......ccccoovvveieiiiiiiiinennns When the protective function is activated, the operation panel display
automatically switches to the fault or alarm indication.
e Resetting method ..........ccccoovveeeiineene When a protective function of the inverter is activated, the inverter output is kept

stopped. Unless reset, the inverter cannot restart. (Refer to page 42.)
® \When the protective functions were activated, take an appropriate corrective action, then reset the inverter, and resume
the operation. Not doing so may lead to an inverter fault and damage.

Inverter fault or alarm indications are roughly divided as below:

® Error Message
A message regarding operational fault and setting fault by the operation panel (FR-DU08) and parameter unit
(FR-PUQ7) is displayed. The inverter does not shut off output.

® \Warning
The inverter does not shut off output even when a warning is displayed. However, failure to take appropriate measures
will lead to a fault.

e Alarm
The inverter does not shut off output.You can also output an alarm signal by making parameter setting.

® Fault
When the protective function is activated, the inverter output is shut off and a fault signal is output.

® For the details of fault displays and other malfunctions, also refer to the Instruction Manual.
® Past eight faults can be displayed using the setting dial. (Refer to page 23.)
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7.1 Reset Method of Protective Function

The inverter can be reset by performing any of the following operations. Note that the internal thermal integrated value of

the electronic thermal relay function and the number of retries are cleared (erased) by resetting the inverter.

Inverter recovers about 1s after reset is cancelled.

Three different methods can be used to reset an inverter.

e Using the operation panel, press the STOP/RESET key to reset the inverter.
(This may only be performed when a fault occurs.)

e Switch OFF the power once, then switch it ON again after the indicator of the operation ON
panel turns OFF. ‘
OFF
e Turn ON the reset signal (RES) for more than 0.1 s. (If the RES signal is kept ON, Inverter
"Err." appears (flickers) to indicate that the inverter is in a reset status.)
¢ RES
¢ SD

—— CAUTION
OFF status of the start signal must be confirmed before resetting the inverter fault. Resetting inverter fault with the start
signal ON restarts the motor suddenly. This may cause injury.
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7.2 List of alarm display

Operation Panel Data Operation Panel Data
Indication MBS code Indication AEIS code
i - Output side earth fault 128
k- - - - —| E---- | Faults history — ELE E.GF ove?current (H80)
HOL o HOLD | Operation panel lock - ELF E.LF | Output phase loss (,ﬁfﬁ)
) LOCD | Password locked — - = External thermal relay 144
:: = '_' = . . LiH) | EOHT operation (H90)
e - 0 — E—
Si=r Erlto - LT T ELPTC | PTC thermistor operation 145
& It . [ et (Ho1)
FARg) | Erd Parameter write error — - — 160
$lE -7 Er8 = = | EOPT | Option fault HAD)
£ i —— - . 161
S|-E | - F || EOP1 | Communication option fault (Hgl)
il rElto — —
e rE4 I~ (- . 164
— E6 t Copy operation error — ., 'Y El6to0 |User definition error by the 168
~EE w]| 'Eblo = —=| E.20 |PLC function (HA4—
== rE8 [ e HA8)
[l g | :
— = P =] = Parameter storage device 176
[y Err. | Error — oo EPE | fault (HBO)
= . — . . 177
A oL Stall prevention (overcurrent) | — F. FL{E | EPUE | PU disconnection (HB1)
- o 178
,-_-,,'_ oL Stall prevention (overvoltage) | — ,L_- [ 'L_. " E.RET | Retry count excess (HB2)
P]) Regenerative brake pre- _ - o Parameter storage device 179
A= RB alarm oo | BPEZ e (HB3)
= L Electronic thermal relay _ - ot EcCPuU 192
P ™ | function pre-alarm [ e M| CPU fé““ (HCO)
[ _ Operation panel power
L PS PU Stop = 1= | ecTe |supply short circuit/ 193
MIT U o] MT1to = = : RS-485 terminal power (HC1)
! :\’,, - '—, MT3 Maintenance signal output — supply short circuit
> L = R E.P24 | 24V DC power fault (,ﬁg‘;)
£ oz _ =" =
s cp Parameter copy - - Abnormal output current 196
Sz SL d limit indicati E. | BCPO | detection (Hc4)
=1 Speed limit indication _ = 1 .| gjoH | Inrush current limit circuit 197
=i SA | Safety stop — L =Ll fault (HCs)
— o = =l = Communication fault 198
,'_""-- UF USB host error — IL_- L_-”-_- v E.SER (inverter) (HC6)
— 24 V external power supply _ [ o ' Y i 199
=l EV operation ‘_%. = r1) = | EAIE |Analog input fault (Zgg)
= HP1 le;'r?(r;e position return setting | __ w k- {5k | E.USB | USB communication fault (HC8)
— — — o 201
LT T Home position return _ I T | E.SAF | Safety circuit fault
[y HP2 uncompleted ': :“ "_ (2529)
20 T Hp3 | Home position return _ £ F'k | EPBT |Internal circuit fault (HCA)
L= parameter setting error — 508
=Y FN | Fan alarm _ e E.OS | Overspeed occurrence (HDO)
S =1 = == iation excess 209
<N FN2 |Internal fan alarm — - 15| EOSD csigt%?:?igﬁwa (HD1)
I Overcurrent trip during 16 - - ; ! 210
e 0L ] eoct acceleration (H10) | e I E.ECT | Signal loss detection (HD2)
i | i Overcurrent trip during 17 [ | . - 211
E O | eEoc2 constant speed (H11) | E.OD | Excessive position fault (HD3)
P T | Overcurrent trip during 18 e . 213-
= - 21| BOC3 | Geceleration or stop (H12) = o= '|EMBLto Brake sequence fault a9
= 1. (| eoyy | Regenerative overvoltage trip | 32 = Mk E.MB7 (:gg)—
== = during acceleration (H20) - =
P u = Regenerative overvoltage trip | 33 G | E.EP | Encoder phase fault 220
.o’ | BOv2 during constant speed (H21) L o) " Ip — ("2'25(:)
= s Regenerative overvoltage trip | 34 =) 0| ELAH normal internal
= L’ | BOV3 during deceleration or stop | (H22) . o temperature (';2'581)
e W Inverter overload trip (electronic | 48 = m) E.LCI |4mA input fault
= ETHT | hermal relay function) (H30) = =) (';2'53)
Sl - Motor overload trip (electronic | 49 L K7Lt EPCH | Pre-charge fault
[ W1V '
Sl 0 | BETHM e imal relay function) (H31) L (Zgg)
F— - [ - i
= F} M| EFIN | Heatsink overheat (i) =. 1 | EPID | PID signal fault (HES)
[ I i T ail 80 [ ! 241~
. 1 rr | E.IPF [Instantaneous power failure (H50) = EI.El :;O Option fault ( Hzéi—
= — 81 = pou( :
E L1 | EUVT | Undervoltage (H51) . pu HF3)
— — 82 g [y 245—
1) = I
E )} | EILF |Inputphase loss (H52) = 2 Estw CPU faul (HZéZ,
- = . 96 _ - E.7 -
oo E.OLT | Stall prevention stop (H60) = ! HF7)
D el Y Loss of synchronism o7 - Opposite rotation 251
e,z | B SOT | getection (H61) . i 1| EU dgcpeleration fault (HFB)
-t i Brake transistor alarm 112 — = — 253
EokE EBE | jetection (H70) k= {=| EZ13 |Internal circuit fault (HFD)
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8 SPECIFICATIONS

8.1 Rating

8.1.1 200V class

Model FR-A820-C] 00046 (00077 |00105 [00167 |00250 |00340 (00490 |00630 (00770 |00930 (01250 |01540 |01870 (02330 |03160 (03800 |04750
(0.4K) |(0.75K) | (1.5K) [(2.2K) [(3.7K) |(5.5K) |(7.5K) |(11K) [(15K) [(18.5K)|(22K) |(30K) |(37K) [(45K) [(55K) [(75K) |(90K)
SLD 0.75 |15 2.2 3.7 55 7.5 11 15 185 |22 30 37 45 55 75 110 132
Applicable motor |LD 0.75 |15 2.2 3.7 55 7.5 11 15 185 |22 30 37 45 55 75 90 110
capacity [kw] ™ [ND (initial setting) 04 |o7s5 [15 |22 |37 |55 (75 |11 15 185 |22 30 37 45 55 75 90
HD 0.2 0.4 0.75 |15 2.2 3.7 55 75 11 15 185 |22 30 37 45 55 75
SLD 1.8 2.9 4 6.4 10 13 19 24 29 35 48 59 71 89 120 145 181
?:;;Zgity LD 1.6 2.7 3.7 5.8 8.8 12 17 22 27 32 43 53 65 81 110 132 165
[KVA] * ND (initial setting) 11 19 3 4.2 6.7 9.1 13 18 23 29 34 44 55 67 82 110 132
HD 0.6 11 1.9 3 4.2 6.7 9.1 13 18 23 29 34 44 55 67 82 110
SLD 4.6 7.7 105 |16.7 (25 34 49 63 7 93 125 154 187 233 316 380 475
Rated LD 4.2 7 9.6 152 |23 31 45 58 70.5 |85 114 140 170 212 288 346 432
current [A] ND (initial setting) 3 5 8 11 175 |24 33 46 61 76 90 115 145 175 215 288 346
HD 1.5 3 5 8 11 175 |24 33 46 61 76 90 115 145 175 215 288
g SLD 110% of rated motor capacity for 60s, 120% of rated motor capacity for 3s (max. surrounding air temperature 40°C)
g Overload || p 120% of rated motor capacity for 60s, 150% of rated motor capacity for 3s (max. surrounding air temperature 50°C)
i:surrent rating ND (initial setting) 150% of rated motor capacity for 60s, 200% of rated motor capacity for 3s (max. surrounding air temperature 50°C)
HD 200% of rated motor capacity for 60s, 250% of rated motor capacity for 3s (max. surrounding air temperature 50°C)
Rated voltage ™ Three-phase 200 to 240V
Brake transistor Built-in |FR-BU2 (Option)
: * 0, 0,
?ffgﬁﬁg Maximum brake torque 150% torque/3%ED ;OO/SE/;tg’rque/ ;;?E/I;tg que/ 20% torque/continuous ig:{;;ﬂ?ﬁ: !
Em?ie opion'sused) igoo/:/ég’rq“y ‘100% torque/L0%ED 100% torque/6%ED ‘— |— ‘— ‘— - |-
Rated input AC voltage/frequency Three-phase 200 to 240V 50Hz/60Hz
Permissible AC voltage fluctuation 170 to 264V 50Hz/60Hz
Permissible frequency fluctuation +5%
> SLD 53 8.9 13.2 |19.7 (313 |451 [62.8 |80.6 |[96.7 (115 151 185 221 269 316 380 475
g Rated input (LD 5 8.3 122 |183 (285 |416 ([58.2 |74.8 (909 |106 139 178 207 255 288 346 432
@ | current [A] 7 [ND (initial setting) 39 |63 [106 (141 [226 [334 [442 [60.9 [80 96.3 113 (150 |181 [216 |266 |288 |[346
% HD 23 3.9 6.3 106 |141 (226 |33.4 |442 |60.9 |80 96.3 (113 150 181 216 215 288
o Power SLD 2 3.4 5 7.5 12 17 24 31 37 44 58 70 84 103 120 145 181
supply LD 1.9 3.2 4.7 7 11 16 22 29 35 41 53 68 79 97 110 132 165
capacity ND (initial setting) 15 2.4 4 54 8.6 13 17 23 30 37 43 57 69 82 101 110 132
[kvA] 8 HD 09 |15 |24 |4 54 |86 |13 |17 |23 |30 |37 |43 |57 |69 |82 |82  |110
Protective structure " 1P20 IP0O
Cooling system Self-cooling Forced air cooling
Weight [kg] 20 22 33 [33 [33 [67 [67 [83 [15 [15 [15 22 a2 a2 [54 [74 74

for the inverter and motor to return to or below the temperatures under 100% load.

The applicable motor capacity indicated is the maximum capacity applicable for use of the Mitsubishi 4-pole standard motor.
The rated output capacity indicated assumes that the output voltage is 220V.
The % value of the overload current rating indicated is the ratio of the overload current to the inverter's rated output current. For repeated duty, allow time

the maximum point of the voltage waveform at the inverter output side is the power supply voltage multiplied by about V2.

Value by the built-in brake resistor
Value for the ND rating
The rated input current indicates a value at a rated output voltage. The impedance at the power supply side (including those of the input reactor and

cables) affects the rated input current.

reactor and
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cables).

FR-DUO08: IP40 (except for the PU connector section)

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

The power supply capacity is the value when at the rated output current. It varies by the impedance at the power supply side (including those of the input




7 SPECIFICATIONS

8.1.2 400V class

Model FR-A840-C1 00023 {00038 (00052 {00083 (00126 [00170 (00250 {00310 (00380 |00470 (00620 |00770 (00930 101160 (01800 |02160 {02600 |03250 (03610 |04320 {04810 (05470 |06100 (06830
(04K) |(0.75K)[(1.5K) [(2.2K) |(3.7K) |55K) |(7.5K) [(12K) [(25K) [(L8:5K)|(22K) |(30K) |(37K) [(45K) [(55K) |(75K) |(90K) |(110K) |(132K) [(260K) [(185K) |(220K) |(250K) |(280K)
SLD 0.75 [1.5 |2.2 |3.7 |55 |75 (11 |15 (18522 (30 |37 |45 |55 (75 |110 (132 |160 (185 |220 [250 |280 |[315 |355
Applicable motor LD 0.75 (1.5 (2.2 |3.7 |55 |75 (11 |15 (18522 (30 |37 |45 |55 (75 |90 (110 |132 (160 |185 [220 |250 [280 |315
capacity [kKW] "1 [ND (initial setting) (0.4 [0.75 |15 |2.2 (3.7 (55 |75 |11 (15 (18522 |30 (37 |45 |55 (75 [90 |110 |132 (160 |185 |220 (250 (280
HD 0.2 (04 |0.75]15 |22 |3.7 |55 |75 (11 |15 ([185|22 (30 |37 [45 |55 (75 |90 (110 |132 (160 |185 (220 |250
SLD 1.8 (29 |4 6.3 |10 |13 (19 |24 (29 |36 [47 |59 (71 |88 (137 |165 (198 |248 (275 |329 (367 |417 [465 |521
5:;;Zgity LD 1.6 |27 |3.7 (58 |88 (12 |18 (22 |27 (33 |43 [53 |65 (81 |110 [137 (165 [198 |248 |275 (329 |367 (417 |465
[KVA] * ND (initial setting) (1.1 |1.9 (3 46 (69 9.1 |13 |18 (24 |29 |34 (43 |54 |66 |84 (110 |137 (165 |198 (248 |275 (329 |367 (417
HD 06 (1.1 |19 |3 46 (69 (9.1 [13 |18 |24 (29 |34 (43 |54 |66 |84 (110 |137 (165 |198 (248 |275 (329 |367
SLD 23 |38 |52 |83 126 (17 |25 (31 |38 (47 |62 (77 |93 (116 |180 |[216 |260 (325 |361 |432 (481 |547 |610 |683
Rated current (LD 21 |35 |48 |76 |115 (16 |23 [29 |35 (43 |57 (70 |85 (106 |144 |[180 |216 (260 |325 |361 (432 |481 |547 |610
[A] ND (initial setting) |1.5 (25 |4 6 9 12 |17 |23 |31 |38 (44 |57 |71 |86 (110 |144 (180 |216 (260 |325 (361 |432 (481 |547
HD 08 (15 |25 |4 6 9 12 17 |23 (31 |38 |44 |57 |71 (86 |110 (144 |180 (216 |260 (325 |361 (432 |481
5 SLD 110% of rated motor capacity for 60s, 120% of rated motor capacity for 3s (max. surrounding air temperature 40°C)
£|Overload  fip 120% of rated motor capacity for 60s, 150% of rated motor capacity for 3s (max. surrounding air temperature 50°C)
o i:aurrent rating ND (initial setting) [150% of rated motor capacity for 60s, 200% of rated motor capacity for 3s (max. surrounding air temperature 50°C)
HD 200% of rated motor capacity for 60s, 250% of rated motor capacity for 3s (max. surrounding air temperature 50°C)
Rated voltage Three-phase 380 to 500V
Brake transistor Built-in FR-BU2 (Option)
Regenerative m?:&:lfén brake 100% torque/2%ED 20% torque/continuous 10% torque/continuous
braking FR-ABR
(when the option is {100% torque/10%ED 100% torque/6%ED | — 11 — - - - -
used)
Rated input AC voltage/frequency |Three-phase 380 to 500V 50Hz/60Hz "0
Permissible AC voltage fluctuation|323 to 550V 50Hz/60Hz
Permissible frequency fluctuation |+5%
> SLD 3.2 |54 |7.8 |10.9 |16.4 (22.5 |31.7 [40.3 |48.2 [58.4 |76.8 [97.6 |115 (141 |180 [216 |260 (325 |361 |432 (481 |547 |610 |683
gRated input |LD 3 49 (7.3 |10.1 |15.1 [22.3 |31 (38.2 |44.9 [53.9 |75.1 [89.7 |106 (130 |144 (180 |216 (260 |325 [361 (432 |481 |547 |610
g current [A] 7 [ND (initial setting) 2.3 (3.7 |6.2 (8.3 |12.3 [17.4 |22.5 [31 |40.3 [48.2 |56.5 |[75.1 |91 (108 |134 [144 (180 (216 260 |325 (361 [432 (481 |547
g HD 14 |23 |3.7 6.2 |83 [12.3 |17.4 (225 |31 |[40.3 |48.2 [56.5 |75.1 [91 |108 [110 (144 (180 |216 |260 (325 |361 (432 |481
= SLD 25 |41 |59 (83 |12 (17 |24 (31 |37 (44 |59 (74 |88 (107 |137 [165 (198 (248 |275 |329 (367 |417 (465 |521
E;F‘:‘;ec’is,“pp'y LD 23 [37 |55 |77 [12 |17 |24 |29 [34 |41 |57 |68 |81 |99 |110 |137 [165 |198 |248 |275 [329 [367 |417 |465
[KVA] *g ND (initial setting) (1.7 |2.8 (4.7 |6.3 (9.4 |13 |17 |24 (31 |37 |43 |57 |69 |83 |102 (110 |137 (165 |198 (248 |275 (329 |367 (417
HD 1.1 (1.7 |28 |47 |63 (94 |13 (17 |24 (31 |37 |[43 |57 [69 |83 (84 (110 (137 |165 |198 (248 |275 (329 |367
Protective structure " 1P20 P00
Cooling system Self-cooling Forced air cooling
Weight [kg] 28 [28 [28 [3.3 [33 [67 [6.7 [83[83 [15 [15 [23 [41 [a41 [43 [52 [s5 [71 [78 [117 [117 [166 [166 [166

I The applicable motor capacity indicated is the maximum capacity applicable for use of the Mitsubishi 4-pole standard motor.
"2 The rated output capacity indicated assumes that the output voltage is 440V.

"3 The % value of the overload current rating indicated is the ratio of the overload current to the inverter's rated output current. For repeated duty, allow time
for the inverter and motor to return to or below the temperatures under 100% load.

" The maximum output voltage does not exceed the power supply voltage. The maximum output voltage can be changed within the setting range. However,
the maximum point of the voltage waveform at the inverter output side is the power supply voltage multiplied by about V2.

*5 Value by the built-in brake resistor

"6 Value for the ND rating

"7 The rated input current indicates a value at a rated output voltage. The impedance at the power supply side (including those of the input reactor and
cables) affects the rated input current.

8 The power supply capacity is the value when at the rated output current. It varies by the impedance at the power supply side (including those of the input
reactor and cables).

"9 FR-DUO0S: IP40 (except for the PU connector section)

10 Eor the power voltage exceeding 480V, set Pr. 977 "Input voltage mode selection". (For details, refer to the Instruction Manual.)

"1 The braking capability of the inverter built-in brake can be improved with a commercial brake resistor. For the details, please contact your sales
representative.
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A APPENDIX

A.1 Instructions for Compliance with the EU Directives

The EU Directives are issued to standardize different national regulations of the EU Member States and to facilitate free
movement of the equipment, whose safety is ensured, in the EU territory.

Since 1996, compliance with the EMC Directive that is one of the EU Directives has been legally required. Since 1997,
compliance with the Low Voltage Directive, another EU Directive, has been also legally required. When a manufacturer

confirms its equipment to be compliant with the EMC Directive and the Low Voltage Directive, the manufacturer must
declare the conformity and affix the CE marking.

® The authorized representative in the EU
Name: Mitsubishi Electric Europe B.V.
Address: Gothaer Straf3e 8, 40880 Ratingen, Germany

We declare that this inverter conforms with the EMC Directive in industrial environments and affix the CE marking on

the inverter. When using the inverter in a residential area, take appropriate measures and ensure the conformity of the
inverter used in the residential area.

A.1.1 EMC Directive

We declare that this inverter conforms with the EMC Directive and affix the CE marking on the inverter.
® EMC Directive: 2004/108/EC
e Standard(s): EN61800-3:2004 (Second environment / PDS Category "C3")

¢ This inverter is not intended to be used on a low-voltage public network which supplies domestic premises.
® Radio frequency interference is expected if used on such a network.

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

NOTES

® First environment

Environment including residential buildings. Includes buildings directly connected without a transformer to the low
voltage power supply network which supplies power to residential buildings.
® Second environment

Environment including all buildings except buildings directly connected without a transformer to the low voltage
power supply network which supplies power to residential buildings.

NOTES

Set the EMC filter valid and install the inverter and perform wiring according to the following instructions:
® The inverter is equipped with a built-in EMC filter. Set the EMC filter valid.
(For details, refer to the Instruction Manual.)

e Connect the inverter to an earthed power supply.

¢ |nstall a motor and a control cable according to the EMC Installation Guidelines (BCN-A21041-204).
® The cable length between the inverter and the motor is 5 m maximum.

e Confirm that the inverter conforms with the EMC Directive as the industrial drives application for final installation.
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7 APPENDIX

A.1.2 Low Voltage Directive

We have self-confirmed our inverters as products compliant to the Low Voltage Directive (conforming standard
EN 61800-5-1) and place the CE mark on the inverters.

Outline of instructions

® Do not use an earth leakage current breaker as an electric shock protector without connecting the equipment to the
earth. Connect the equipment to the earth securely.

Wire the earth terminal independently. (Do not connect two or more cables to one terminal.)
Use the cable sizes on page 10 under the following conditions.
— Surrounding air temperature: 40°C maximum

If conditions are different from above, select appropriate wire according to EN60204 Appendix C TABLE 5.
Use a tinned (plating should not include zinc) crimping terminal to connect the earth cable. When tightening the screw,
be careful not to damage the threads.
For use as a product compliant with the Low Voltage Directive, use PVC cable whose size is indicated on page 10.
Use the moulded case circuit breaker and magnetic contactor which conform to the EN or IEC Standard.
This product can cause a DC current in the protective earthing conductor. Where a residual current-operated protective
(RCD) or monitoring (RCM) device is used for protection in case of direct or indirect contact, only an RCD or RCM of
Type B is allowed on the supply side of this product.
e Use the inverter under the conditions of overvoltage category Il (usable regardless of the earth condition of the power
supply), overvoltage category Il (usable with the earthed-neutral system power supply, 400V class only) and pollution
degree 2 or lower specified in IEC664. An insulating transformer needs to be installed in the input side of the FR-A820
series inverters.

— To use the inverter FR-A820-01540(30K) or more and FR-A840-00770(30K) or more (IP00) under the conditions of
pollution degree 2, install it in the enclosure of IP 2X or higher.

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

— To use the inverter FR-A820-01250(22K) or less and FR-A840-00620(22K) or less (IP20) outside of an enclosure in
the environment of pollution degree 2, fix a fan cover with fan cover fixing screws enclosed.

. Fancover E’ E Fan cover
E fixing screw fixing screws

‘
|
l
]
L
Fan cover £ Fan cover

FR-A820-00105(1.5K) to 00250(3.7K) FR-A820-00340(5.5K) to 00250(22K)
FR-A840-00083(2.2K), 00126(3.7K) FR-A840-00170(5.5K) to 00620(22K)

e On the input and output of the inverter, use cables of the type and size set forth in EN60204 Appendix C.

® The operating capacity of the relay outputs (terminal symbols A1, B1, C1, A2, B2, C2) should be 30VDC, 0.3A. (Relay
outputs are basically isolated from the inverter internal circuit.)

e Control circuit terminals on page 4 are safely isolated from the main circuit.

® Environment

During Operation In Storage During Transportation
Surrounding air LD, ND (initial setting), HD: —10 to +50°C _ o B o
temperature SLD: -10 to +40°C 2010 +65°C 20 to0 +65°C
Ambient humidity 95% RH or less 95% RH or less 95% RH or less
Maximum altitude 2500m 2500m 10000m
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APPENDIX \‘T

Wiring protection

For installation Class T, Class J, or Class CC fuse or UL 489 Molded Case Circuit Breaker (MCCB) according to the local
directives must be provided.

00046 | 00077 | 00105 | 00167 | 00250 | 00340 | 00490 | 00630 | 00770 | 00930 | 01250 | 01540

Freezvl (0.4K) [(0.75K)| (1.5K) | (2.2K) | (3.7K) | (5.5K) | (7.5K) | (11K) | (15K) |(18.5K)| (22K) | (30K)
Rated fuse voltage [V] 240V or more
Fuse Without power
Maximum factor improving 15 20 30 40 60 80 150 175 200 225 300 350
allowable \r;\a/iﬁtor —

X *1 ith power factor
rating [A] improving reactor 15 20 20 30 50 70 125 150 200 200 250 300

Molded case circuit breaker
(MCCB) . 15 15 25 40 60 80 110 |150 |[190 |225 [300 |350
Maximum allowable rating [A] "

01870 [ 02330 | 03160 | 03800 | 04750
(37K) | (45K) | (55K) | (75K) | (90K)

Rated fuse voltage [V] 240V or more
Without power

FR-A820-]

,\F,Il;s)gmum factor improving | 400 500 500 — _
allowable reactor

rating [A] "1 }’r\r’]'g;oF\’/?r‘]"éegggt‘é’{ 350 |400 |500 |600 |700

Molded case circuit breaker
(MCCB) . 450 |500 |700 |[900 |1000
Maximum allowable rating [A] %

00023 | 00038 | 00052 | 00083 | 00126 | 00170 | 00250 | 00310 | 00380 | 00470 | 00620 | 00770

PRl (0.4K) [(0.75K)| (1.5K) | (2.2K) | (3.7K) | (5.5K) | (7.5K) | (11K) | (15K) |(18.5K)| (22K) | (30K)
Rated fuse voltage [V] 500V or more

Fuse Without power

Maximum factor improving 6 10 15 20 30 40 70 80 90 110 150 175
aIIowabIe* \r;gﬁtor :

rating [A] % im';roﬁl?r‘]"éerreggt‘grr 6 10 10 15 25 35 60 70 90 100 | 125 | 150

Molded case circuit breaker
(MCCB) 15 15 15 20 30 40 60 70 90 100 150 175

Maximum allowable rating [A]

00930 | 01160 | 01800 | 02160 | 02600 | 03250 | 03610 | 04320 | 04810 | 05470 | 06100 | 06830

PRl (37K) | 45K) | (55K) | (75K) | (90K) | (110K) | (132K) | (160K) | (185K) | (220K) | (250K) | (280K)

Rated fuse voltage [V] 500V or more

Without power

I'\:AL;;\S><?mum factor improving 200 250 300 — — — — — — — — —
allowable reactor

rating [A] T | With power factor | 125 | 500 | 250 | 300 | 350 | 400 | 500 | 600 | 700 | 800 | 900 | 1000
Improving reactor

Molded case circuit breaker
(MCCB) 225 250 450 450 500 600 800 900 | 1000 | 1200 | 1200 | 1200

Maximum allowable rating [A] "

"1 Maximum allowable rating by US National Electrical Code. Exact size must be chosen for each installation.

A.1.3 Short circuit ratings
® 200V class
Suitable for use in a circuit capable of delivering not more than 100kA rms symmetrical amperes, 264V maximum.

® 400V class

Suitable for use in a circuit capable of delivering not more than 100kA rms symmetrical amperes, 550V or 600V
maximum.

A.1.4 Machinery directive

The frequency inverter itself is not a machine in the spirit of the EU machinery directive. The start up of the frequency
inverter in a machine is prohibited so long until it has been confirmed that the entire machine complies with the provisions
of Directive 98/37/EC (from 29.12.2009 Machinery Directive 2006/42/EC).
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7 APPENDIX

A.2 Instructions for UL and cUL
(Conforming standard UL 508C, CSA C22.2 No.14)

A.2.1 General precautions

AWARNING

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.

A.2.2 Installation

The below types of inverter have been approved as products for use in enclosure and approval tests were conducted
under the following conditions.

Design an enclosure so that the inverter surrounding air temperature, humidity and atmosphere satisfy the specifications.
(Refer to page 2.)

Wiring protection

For installation in the United States, Class T, Class J, or Class CC fuse or UL 489 Molded Case Circuit Breaker (MCCB)
must be provided in accordance with the National Electrical Code and any applicable provincial codes (refer to the tables
on page 48).

For installation in Canada, Class T, Class J, or Class CC fuse or UL 489 Molded Case Circuit Breaker (MCCB) must be
provided in accordance with the Canada Electrical Code and any applicable provincial codes (refer to the tables on page
48).

A.2.3 Wiring of the power supply and motor

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

A.2.4 Short circuit ratings
® 200V class

Suitable for use in a circuit capable of delivering not more than 100kA rms symmetrical amperes, 264V maximum.
® 400V class

Suitable for use in a circuit capable of delivering not more than 100kA rms symmetrical amperes, 550V or 600V
maximum.
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A.2.5 Motor overload protection

When using the electronic thermal relay function as motor overload protection, set the rated motor current to Pr. 9 "Elec-
tronic thermal O/L relay".

Electronic thermal relay function operation characteristic

Pr. 9 = 50 % setting of Pr. 9 = 100 % setting of This function detects the overload (overheat) of the
inverter rating -1+ 2 / inverter rating 2 motor, stops the operation of the inverter's output tran-
= % — [ a sistor, and stops the output. (The operation character-
2 |E "O%on: i — 30Hz or more istic is shown on the left.)
?,L_E © or more™ 20Hz ¢ Operation region X ) L.
32 |E ] Region on the right of When using the Mitsubishi constant-torque motor set
=212 | 60420H2 10Hz characteristic curve HAN WMt N AN MEAN NEaN HE AN :
52 S 10Hz I ] 6Hz * Non-operation region one of "1 y 13" to "16 y 50 y 53 ,"B4" in Pr. 71. This
T |§ 6Hz__| | | 0.5H Region on the leftof provides a 100 % continuous torque characteristic in
= |0 5plosHz = the low-speed range. Set the rated current of the motor
E L L1 HM&:;\MNW Characteristic when electronic inPr.9
WW  thermal relay function for . e )
240 motor protectionis tumed OFF " When 50% of the inverter rated output current (current
c (Pr.9=0(A) value) is set in Pr. 9.
o .
B | "2 The % value denotes the percentage to the inverter rated
o | 180 output current. It is not the percentage to the motor rated
E £ \ \ \\ current.
z % ‘120 Region for *8When you set the electronic thermal relay function
éL o] transistor dedicated to the Mitsubishi constant-torque motor, this
£ |O Blotesion characteristic curve applies to operation at 6 Hz or higher.
% 60
52.5%. | 105% S~ |
50 100 150 230
Inverter output current [%)]
(% to the rated inverter current)
—— CAUTION

® 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 using multiple motors with one inverter, or using a multi-pole motor or a specialized motor, provide an external
thermal relay (OCR) between the inverter and motor. And for the setting of the thermal relay, add the line-to line leakage
current to the current value on the motor rating plate (details in the Instruction Manual). For low-speed operation where
the cooling capability of the motor reduces, it is recommended to use a thermal protector or thermistor-incorporated
motor.

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

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

® Set Pr. 9 ="0" for vector-control-dedicated motors (SF-V5RU) because they are equipped with thermal protectors.

® Electronic thermal relay may not operate when 5% or less of rated inverter current is set to electronic thermal relay
setting.

® Motor over temperature sensing is not provided by the drive.
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A.3 CD-ROM

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

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.

e 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.

e Microsoft, Windows, Microsoft Windows NT, Internet Explorer are registered trademarks of Microsoft Corporation in the
United States and/or other countries.
Adobe and Adobe Reader are registered trademarks of Adobe Systems Incorporated.
Pentium is a registered trademark of Intel Corporation of the United States and/or other countries.
Other company and product names herein are the trademarks and registered trademarks of their respective owners.

® Warranty
We do not provide a warranty against defects in the enclosed CD-ROM and related documents.

—— CAUTION

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.

When playing the enclosed CD-ROM on Windows OS

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

Item Specifications

oS Microsoft Windows XP Professional or Home Edition, i
Windows XP Tablet PC Edition, Windows Vista, Windows 7, Windows 8

CPU Intel Pentium or better processor

Memory 128MB of RAM

Hard disk 90MB of available hard-disk space

CD-ROM drive Double speed or more (more than quadruple speed is recommended)

Monitor 800x600 dot or more

Application Intermet Explorer 8.0 of more

e Operating method of the enclosed CD-ROM
How to read instruction manuals:
(1) Start Windows and place the enclosed CD-ROM in the CD-ROM drive.
(2) The main window automatically opens by the web browser.
(3) Choose your language by a language choice menu of the page left edge.
(4) Click a manual you want to read in the "INSTRUCTION MANUAL" list.
(5) PDF manual you clicked opens.

Manual opening of the enclosed CD-ROM

(1) Start Windows and place the enclosed CD-ROM in the CD-ROM drive.

(2) Selecta CD-ROM drive (example: D drive) of "My computer" and click the right mouse button. Then, click "open" in
the context menu.

(3) Open "index.html" in the opened folder.

(4) The main window opens by the web browser. Operates according to the steps from "(3)" of "How to read instruction
manuals".

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