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Global Player

GLOBAL IMPACT OF
MITSUBISHI ELECTRIC

Through Mitsubishi Electric’s vision, “Changes for the Better* are possible for a brighter future.

Changes for the Better

We bring together the best minds to
create the best technologies. At
Mitsubishi Electric, we understand
that technology is the driving force of
change in our lives. By bringing
greater comfort to daily life, maximiz-
ing the efficiency of businesses and
keeping things running across
society, we integrate technology and
innovation to bring changes for the
better.

Mitsubishi Electric is involved in many areas including the following

Energy and Electric Systems
A wide range of power and electrical products from generators to large-scale displays.

Electronic Devices
A wide portfolio of cutting-edge semiconductor devices for systems and products.

Home Appliance
Dependable consumer products like air conditioners and home entertain-
ment systems.

Information and Communication Systems
Commercial and consumer-centric equipment, products and systems.

Industrial Automation Systems
Maximizing productivity and efficiency with cutting-edge automation technology.
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Unparalleled Performance. Uncom

What is required of inverters in this constantly changing world?

At Mitsubishi, we have pursued the answer to this question through constant innovation and evolution.
Introducing our extensive range of high-value,
next-generation inverters delivering outstanding drive performance in any environment,

and a wealth of functionality covering startup to maintenance.

We utilized the traditional Mitsubishi philosophy to further perfect our inverters.

APPROACH TO THE LEADING DRIVE PERFORMANCE | SECURITY & SAFETY

The enhanced Real sensorless vector control and Rapid response is obtained
vector control serve the needs of all machinery types. when an unexpected trouble occurs.

04 05

ECO-FRIENDLY FACTORIES SYSTEM SUPPORT

Save energy while increasing factory production. Numerous functions and the ext
models are ready to support va



promising Quality.
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Real sensorless vector control,
vector control

processor developed by Mitsubishi. With better control performance
and response level, safe and accurate operation is assured in a diverse
range of applications.

APPROACH TO THE LEADING
1 DRIVE PERFORMANCE

Swift, Smooth, yet Robust

The enhanced Real sensorless vector control and vector control serve the needs of all machinery types.

The vector control is available when a vector control compatible option is installed.

(1) For high-quality products
High response

(TS TETD Real sensorless vector control 50 Hz*! Fast response terminal eTerminal response
*2 - S . .
Vector control 130 Hz e —— g e A700: 5t0 20 ms ) AB00: 2 to 3 ms

FR-A800
~FR-A700
R

80 ms‘
170 ms

Line control

Line control is necessary for the
machining of elongated products

Improved speed response ensures minimal

170 ms :
W‘ speed fluctuation due to load changes.

% \FR-A800
FR-A700

such as paper, thread, wires, all
kinds of sheet, and tape. This will
respond rapidly to changes in line
speed and suppress the
occurrences of winding unevenness.
This contributes to a steady supply
of high-quality products.

Time (s) 100 ms/div

*1 :At 3.7 kW with no load. Differs depending on the load conditions and motor capacity.
2 :The option (FR-A8AP, FR-ABAL, or FR-A8TP) is required.

[Example of changes in actual rotation speed with impact load] Speed response: The speed response indicates how fast the inverter follows the change in the
speed command. (The larger value indicates the better speed trackability.)

(With Real sensorless vector control, SF-PR 4P motor (3.7 kW))

(2) Perform ultra-fine processing D

High-speed rotation

LRI Real sensorless vector control and vector control 400 Hz
V/F control 590 Hz*?

Machine tool

I FR-A700 Cutting-edge machine tools are
~§ I [FA800 harder and thinner than ever before
‘ to be applicable to diverse new
materials.
High-speed rotation is required
more than ever before in order to

" be applicable for fine and precise
1 cutting on hard and
difficult-to-grind materials.

V/F control

>
>
Running frequency *3: According to the review result of the export control order about frequency changers, the upper
limit of output frequency was determined to be 590 Hz for standard models.

(3) Swiftly move heavy weights
High torque at low speed

SIEIQNRETGES wWhen at 0.3 Ha) Zero-speed torque Speed control range

Real sensorless vector control 200% (ND rating)*, Vector control 200%. (Select HD rating.)**  V/F control 1:10 (6 to 60 Hz: Driving)
Vector control 200% (ND rating)** Advanced magnetic flux vector control 1:120 (0.5 to 60 Hz: Driving)
(150% of initial setting for 5.5K and higher) Real sensorless vector control 1:200 (0.3 to 60 Hz: Driving)

Vector control 1:1500 (1 to 1500 r/min: Both driving/regeneration)
r N
Low speed area enlarged

200 200
150 80
g Cranes
80 g 0 | v . q q
g _Bpo_j 1000 12p0 Cranes are in operation daily at ports
g -80 carrying fully-laden containers in
g o 150 - response to strong demand from all
g -200 .
° over the world. Our new inverter
! ! ! ! ! : realizes smooth cargo handling work
80 Speed (t/min) at low speed and high torque for the
-150 [Example of speed-torque characteristics with Real sensorless vector control] slow and stable movements required
200 When offline auto tuning is performed for the SF-PR 4P motor (15 kW). In the for heavy objects.
low-speed range, the torque increases by the increased magnetic excitation.
—

Torque characteristics in the low-speed range can be set in the parameters. X N N
*4: Refer to page 13 for the multiple rating setting.



(4) For accurate and stable transport between machines D

PM sensorless vector control

saJnjea4 H

e What is a permanent magnet (PM) motor?
A PM motor is a synchronous motor with strong permanent magnets
embedded in its rotor. The two major PM motor types are: the
interior permanent magnet (IPM) motor with its magnets embedded
inside the rotor, and the surface permanent magnet (SPM) motor
with its permanent magnets attached on the rotor surface.

e What is PM sensorless vector control?
The speed and magnetic pole positions, the two essential bits of
information to control a PM motor, are detected without a sensor
(encoder). The speed detection internally-performed in an inverter
enables highly accurate control of a PM motor, almost as
accurate as an AC servo
system, without the need of
a sensor (encoder)*>.
Combining with Mitsubishi
MM-CF series IPM motors
facilitates aspects of high-level
control with no encoder such as
“simple positioning”*® and
“zero speed torque”.

Inverter

]
Main circuit area

Alddns Jjemod

] Control area |

Model adaptive
speed control

i
ISpeed detectio i

Encoder

PM sensorless vector control

(5) Taking motor performance to t
Induction motors and magnet motors can he combined freely

not required

max

e Easy maintenance for sensor (encoder)-less motor

*No additional cables means less
wiring space required.

elmproved reliability is obtained in
unfavorable operating
environments. (e.g. high vibration)

*PM motors are usually smaller and
lighter than induction motors.

Comparison of
SF-PRF 1.5 kW 4P and MM-CF152

Transfer of
circuit boards

The Simple positioning control
delivers a precision workpiece,

such as a printed substrate, to a
precise position.

Transfer of fragile glass substrates
can be performed with a highly
accurate driving system.

*5: Speed fluctuation ratio: +0.05% (digital input)

Speed under no load — Speed under rated load
Rated speed

*6: Positional accuracy (with no load) of 1.5K and lower: +£1.8°, 2K and higher: +3.6°

Speed fluctuation ratio = x100(%)

—=

¢ The cutting-edge auto tuning function
The PM motor auto tuning function, which has been newly
developed, enables sensorless operation of other manufacturers'
permanent magnet (PM) motors.
Operation with all Mitsubishi induction motors and PM motors, in
addtion to induction motors and PM motors from other
manufacturers™, is possible. That means you need less motors for
spare and stocks.

(With IPM motors other than MM-CF and PM motors manufactured by other
companies, starting torque is limited to 50%, and simple positioning control and
zero speed torque cannot be used even if tuned.)

*7: Tuning may not be available depending on its motor characteristics.

PM motor by

Mitsubishi general- other manufacturers

purpose (induction)
motor SF-PR

Induction motor
by other
manufacturers

Mitsubishi IPM motor

Mitsubishi vector control MM-EFS
dedicated motor SF-V5RU Mitsubishi IPM motor

MM-CF

¢ Low speed, high torque realized with SF-PR motor
By combining with Mitsubishi's high-performance, energy-saving
motor SF-PR, 100% continuous operation is possible from a low
speed of 0.3 Hz for inverters of any capacity.
(when using Real sensorless vector control)

e G TENRIT Al capacities (0.75K to 55K)

37K to 551

Output torque (%)

Output torque (%)

3 720
Output frequency (Hz)

36 2 a E
Output frequency (Hz)

P torque ch isti SF-PR
(Motor input voltage: 200 V)

SF-JR

p torque
(Motor input voltage: 200 V)

¢ Sharing the spare inverter
One spare inverter is enough for the two types of motors (IM and PM).

— D — %

| Inverter | Drive unit 5
riy

e One spare mverter 'or
Spare inverters for each different motors

Inverter Drive unit 5
J

Induction
motor

‘w PM motor
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SECURITY & SAFETY

Swift recovery ensured by preventing trouble beforehand.
The FR-AB800 has been developed with reliability and safety
foremost in mind.

For Improved Equipment Reliability ——

Rapid response is obtained when an unexpected trouble occurs.

(1) Improved system safety
Safety standards compliance L7374

—=

Controls with safety functions can be easily performed.
*PLd and SIL2 are supported as standard. (STO)

*EN ISO 13849-1 PLd / Cat.3
*EN 61508, EN 61800-5-2 SIL2

Provided by the user (present)

FR-A800 (STO)

*Compatible with PLe and SIL3 using a built-in option
(to be released soon).
*EN ISO 13849-1 PLe / Cat.4
*EN 61508, EN 61800-5-2 SIL3
In addition to STO, also compatible with SS1, SS2,
SLS, and SOS by using an option (to be released soon).

Safety function
@ @ is equipped @
Emergency stop NT 'm%’)”enc contactor | | Emergency stop T
""""""""""" eEmergency stop wiring
>
m iy

e i ; ZA% R -
/ Safety stop function

Functions for IEC/EN 61800-5-2:2007

STO (Safe Torque Off)

SS1 (Safe Stop 1)

SS2 (Safe Stop 2)

SOS (Safe Operating Stop)
SLS (Safely-Limited Speed)

Before...

eHigh cost

*Safety communication networks will be also

2 MCs were required

*High maintenance
(maintenance for two)
eLarge installation space

—
(STO) cuts down the )
number of MCs to one!*'
111 el ow cost 111

e ow maintenance
(maintenance for one)

eSmall installation space

*1: One MC is required to shut off the power

supported by using an option (to be released soon).

eCC-Link IE Safty communication function
*PROFIsafe

(2) Reliable and secure maintenance
Standard 24 VDC power supply for the control circuit 72

at an activation of the protective function.

(3) Long life components and life check function™
Long life components

In addition to the existing power supply input terminals (R1 and
S1) of the control circuit, 24 VDC input is equipped as standard.
The 24 VDC power supplied from outside can be fed to the
control circuit locally, enabling the parameter settings,
communication operation and safety maintenance without
turning ON the main power.

||| OFF 24VDC

T

24V external power supply
input indication

Prevention of trouble with temperature monitoring L7374

The inverter is equipped with an internal temperature sensor, which
outputs a signal when the ambient temperature is high.

This facilitates the detection of rises in temperature inside the
inverter following cooling fan malfunction, or rises in ambient
temperature due to inverter operating conditions.

*The service life of the cooling fans is now 10 years*.
The service life can be further extended by ON/OFF control of
the cooling fan.

eCapacitors with a design life of 10 years**® are adapted.
With these capacitors, the service of the inverter is further
extended.

eEstimated service lifespan of the long-life parts

Estnated fespan of the FR-AB08_Guideiine o JEMACS

Cooling fan 10 years 2 to 3 years
Main circuit smoothing capacitor 10 years™® 5 years
Printed board smoothing capacitor 10 years*® 5 years

*2: Surrounding air temperature: Annual average of 40°C (free from corrosive gas, flammable gas,
oil mist, dust and dirt).
The design life is a calculated value from the LD rating and is not a guaranteed product life.

*3: Output current: 80% of the inverter LD rating

*4: Excerpts from “Periodic check of the transistorized inverter” of JEMA (Japan Electrical
Manufacturer’s Association).

Enhanced life diagnosis function

*An internal thermal sensor is equipped to
all inverters as standard, which enables
monitoring of the installation environment.
Use this function as a guide for the life
diagnosis. E2

*Maintenance timers are available for up
to three peripheral devices, such as
motor and bearing.

"Maintenance 1 output"
warning



(4) Quick reaction to troubles B

Easy fault diagnosis [Z14

(5) Renewal assurance U
Intercompatibility with existing models

*The operating status (output frequency, etc.) immediately before
the protection function activates can be stored in the inverter
built-in RAM with the trace function. Stored data (trace data)
can be copied to a USB memory device, facilitating easy
trouble analysis at a separate location by reading into the
Inverter Setup Software (FR Configurator2).

Trace data stored in the built-in RAM is deleted when the power is turned OFF or the
inverter is reset.

*Clock setting is now available in addition to the
already-available cumulative energization time. The time and
date at a protective function activation are easily identified.
(The clock is reset at power-OFF.) The date and time are also
saved with the trace data, making the fault analysis easier.
By using the real-time clock function with the optional liquid
crystal display (LCD) operation panel (FR-LU08) (when using
battery), the time is not reset even when the power supply is
turned OFF.

Backup/restore [

*The GOT can be used for backing up inverter's parameter
settings and the data used in the PLC function of inverter, and
the backup stored in the GOT can be used to restore the data
in the inverter.

CC-Link IE Field Network

Backup

Restore

Programmable controller

GOT

FR-A800-GF or
FR-A800 with FR-ABNCE

*The inverter installation method is the
same as that for the FR-A700 series,
eliminating any concerns over replacement.
Furthermore, FR-A700 series control
circuit terminal blocks can be installed
with the use of an option (FR-A8TAT).
*The terminal response adjustment function allows a user to adjust
the response speed in accordance with the existing facility. [E
*The conversion function of Inverter Setup Software (FR
Configurator2) enables parameter copy from an FR-A700 and
even from an FR-A500 (to be supported soon).

For the compatibilities and differences with the FR-A700 series,
refer to page 218.

(6) Reasons for high quality B

Design considering the hazardous environment

3D-vibration analysis is performed to confirm the vibration
resistance. The analysis is also useful to find the best layout
position and to further improve the product's rigidity.
Assuming a hazardous

service condition, the

product reliability is

thoroughly assessed in

the design stage. Every

effort is made to ensure

the best quality of the

Mitsubishi inverter.*

3D-vibration analysis

*5: The usage beyond the product's specified service condition is not guaranteed.

Heat control for high quality

Resistance against heat is what makes an inverter reliable.

A well-designed heat-resistant power module is essential in a
reliable inverter. From the power module's design stage, its heat
resistance is carefully considered.*

Hydraulic analysis and heat simulation

saJnjea4 H
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From Startup to Maintenance ——

EASY SETUP & EASY TO USE

A range of equipment and functions are prepared allowing
work to be performed anywhere to suit product life cycles.

Fully equipped with a variety of simple functions and equipment to improve work efficiency.

(1) Streamlining the startup process (2) Easy-to-follow display improves the operability®

Parameter copying with USB memory 374

Easy operation with GOT 374

*A USB host connecter (A type), which allows external device
connections, has been added.
Parameters can be copied to commercial USB memory devices.
(Refer to page 59)

AR

| USB 2.0 (full speed) supported |

Easy setup with the Inverter Setup Software (FR configurator2)

elt is a software which is easy to use and has unity as Mitsubishi FA
products with MELSOFT common design and good operability.

*Easy plug-and-play connection to USB terminal equipped as

standard
Mini-B
connector

Yy
MELSOFT
\\/-

FR Configurator2

Inverter

USB cable
*Free trial version, which contains start-up functions, is available. It
can be downloaded at Mitsubishi Electric FA Global Website.

@ For FR Configurator2, please refer to page 24.

Easy wiring to the control circuit [EZ

Spring clamp terminals have been adopted for control circuit terminals.
Wires can be protected against loosening under vibrations during
transportation of the inverter. Ten additional terminals are used as
compared to the FR-A700 series. Round crimping terminals can
also be used by employing a control terminal option (FR-A8TR).

Assures the
tensile strength
of the DIN
standards.

Easy wiring.
Just insert.

)

eAutomatic communication is possible without
specifying any parameter settings simply by
connecting to the GOT2000 series.

*The PLC function device monitor can be
displayed at the GOT2000 series.

Batch control of multiple inverter device
monitors is possible with a single GOT unit.

*The sample screen data for the A800 can be found in the screen
design software of the GOT2000 series. The newest version of the
screen design software can be downloaded from the Mitsubishi
Electric FA Global Website.

Easy-to-follow parameter configuration 54

One of the selectable mode by the operation panel is the Group
parameter mode, which provides intuitive and simple parameter settings.
(The conventional parameter setting mode is selected by default.)

Ll e ]
) division
Conventional mlgl1]8 Bl Environment
parameter (A700) : F | Acceleration/deceleration
D | Start and frequency commands
‘ H | Protective function
M | Monitor
New parameter T | Multi function I/O terminal
Pr. C + 1 + 1 2 C | Motor constant
(A800) —
Mai Mi A | Applications
Idiviasji?)rn divligi%rnl l ‘ B Applications (position control)
N | Communication
Group number Parameter number G | Control

Easy-to-read operation panel L34

A 5-digit, 12-seg display has been adopted for the operation panel
(FR-DUO8) for a more natural character display. Furthermore, an
optional LCD operation panel (FR-LU08) adopting an LCD panel
capable of displaying text and menus is also available.

FR-DUO8 (12-segment type) FR-LUO8 (LCD type) (option)

(3) To aid with maintenance

Reduced wiring check time S

Split-type covers are adapted for all
capacity models.

Maintenance is now easy because all an
operator has to do is to remove the
cover for the target wiring area.

Maintenance and control of multiple inverters (option) LIZ18

Serial number reading is possible using the optional LCD operation
panel (FR-LUO8) or the Inverter Setup Software (FR Configurator2).
Administration of different inverters has become much more simple.



ECO-FRIENDLY
FACTORIES

The power consumption by motors is said to amount about the half of
all power consumption made by the Japanese manufacturing industry.
Factories can save more energy without dropping their production.
Less energy and more production—the FR-AB800 series will help you to
get the both.

The Next Step — Go Green

Save energy while increasing factory production.

(1) Energy-saving function tailored to system, application

Variety of functions

—=

e Check the energy saving effect at a glance
eYou can check the energy saving effect on the energy saving
monitor.

eThe measured output power amount can be output in pulses.

¢ Reduce power consumption during standby
eControl circuits other than those for power-related parts can be
operated with 24 VDC power supplied from an external power
source. 4
Since the control circuit can use the external 24 VDC, other
power control circuits can stay OFF while no driving is required,
and that saves the standby energy.

*By turning the cooling fan ON/OFF based on the inverter status,

wasteful power consumption during stoppages can be reduced.

Save energy with Optimum excitation control I3
The excitation current is constantly adjusted to drive the motor in
the most efficient method which leads to energy saving.

For example, with optimum excitation control with motor load
torque of 10% when using the SF-JR, motor efficiency has
increased by approximately 15% over the previous V/F control
method.

Effective use of regenerative energy (option)
Multiple inverters can be

connected to the power ACL
regeneration common

converter (FR-CV)/high

power factor converter

(FR-HC2) via a common

PN bus.

Regenerative power is used at other inverters, and surplus
energy is returned to the power supply, resulting in energy saving.
The 315K or higher models are inverter-converter separated
types, which are suitable for power regeneration. [

1l
FR-CV

FR-A800 FR-A800 FR-A800

(2) PM motor contributes to the energy saving in factories

PM motor

If the inverter is being used for an application requiring constant-torque, such as a conveyor, factory energy savings can be achieved by
replacing your current induction motors with permanent magnet motors (PM motors).
(Tuning is required for an IPM motor other than MM-CF, and for the PM motors of other manufacturers.)

e Why is a PM motor so efficient?
eThe current does not flow to the rotor (secondary side), so there
is no secondary copper loss.
eMagnetic flux is generated by permanent magnets, so less
current is required to drive a motor.

100%

Secondary
copper loss
(rotor side)

——&_othe

SF-JR

[ Comparison of motor losses ]
(Example of 1.5 kW motors)

Conveyor

A conveyor transports different
goods and products according to
its application. A PM motor can

keep the carrying speed constant
while saving energy.

saJnjea4 H
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SYSTEM SUPPORT
(FUNCTION)

High Equipment Functionality ——

Numerous functions and the extensive lineup of models are ready to support various systems.

(1) Various network compatibility brings all the control in your hand
Compatibility to various open networks

Using a controller, the inverter can be controlled and monitored via various types of network.

¢ Ethernet communication [E4

The FR-A800-E inverter is the Ethernet communication model. The inverter's status can be monitored or the parameters can be set via

Internet.
Office outside of the factory
[ AR\
: AETER
e
A\ [/

Programmable GOT
controller Inverter  Inverter

FR Configurator2

e CC-Link IE Field Network / CC-Link communication

eThe standard model supports CC-Link IE Field Network or CC-Link communication
using a compatible communication option.

eThe FR-A800-GF inverter is the CC-Link IE Field Network communication model with
the built-in communication function. It is ready for immediate operation via the
CC-Link IE Field Network.

¢A function block (FB) programming for CC-Link communication is available for the
MELSEC-Q/L series to create the inverter control sequence programs easily.
(The FB library (collection of FB elements) can be downloaded from the Mitsubishi
Electric FA Global Website.)

Inverter Inverter

Up to 120 units

Programmable can be connected

GOT controller

(When only inverters)
are connected

FR-A800-GF or
FR-A800 & FR-A8NCE

CC-Link IE Network

Ethernet cable

| Internet

FR-A800-GF or
FR-A800 & FR-ABNCE

FR Configurator2

e Other network communication

eCommunication options are available for
the major network protocols such as
SSCNET lll(/H), DeviceNet™, and
PROFIBUS-DPVO0 (LoNWoRks® will be
supported soon).
Other Ethernet-based communication
such as the FL remote communication is
also supported.

eThe standard model with an RS-485
interface (Mitsubishi inverter protocol,
MODBUS® RTU protocol) enables
communication with other devices without
using a communication option.

(2) Reduced tact time with functionality suited to the application

Anti-sway control 2

When an object is moved by a crane, swinging at the time of stopping is suppressed on the
crane's transverse axis or traveling axis. This control cuts down the tact time and facilitates

efficient operation.

Increased magnetic excitation deceleration [E4

Deceleration time can be reduced without a brake resistor.
Tact time can be eliminated at conveyor lines, etc.



(3) Selection of optimum capacity to suit the application o

Multiple rating 0752

Rated current and four different overload capacity ratings (SLD rating (super light duty), LD rating (light duty), ND rating (normal duty), HD
rating (heavy duty)) can be selected with parameters. The optimum inverter can be selected to suit the application, and by selecting an
inverter with SLD or LD rating, equipment size can be reduced when compared with the FR-A700 series. The HD rating is best suited for
applications requiring low speed and high torque.

If using an inverter with capacity of 75K or higher, or motor with capacity of 75 kW or higher, always select and install the inverter based on

the capacity of the motor with DC reactor.
With FR-A700 With FR-A800 | s [ w | N | HD |
_—_— . Super light duty Light duty ‘ Normal duty ‘ Heavy duty

m;i ‘ . Space
saving

Application ; : .
: ranes, Press
e s & ~ Coneyor
15K 11K i : :
(LD rating example) Pr.570 (E301) setting 0 1 2 (Initial value) 3
Overload current rating 110% 60 s, 120% 60 s, 150% 60 s, 200% 60 s,
(inverse-time characteristics) 120% 3 s 150% 3 s 200% 3's 250% 3 s
Surrounding air temperature 40°C 50°C 50°C 50°C
@ Refer to page 16 for the inverter rating selection.
Motor 15 kW Motor 15 kW

(4) PLC control with an inverter —

Built-in PLC function in an inverter 54

eParameters and setting frequency can be changed at the program.

eInverter control such as inverter operations triggered by input
signals, signal output based on inverter operation status, and
monitor output can be freely customized based on the machine

specifications.

*All machines can be controlled by the inverter alone, and control

can also be dispersed.

*Time-based operation is possible by using in combination with the
real-time clock function (optional LCD operation panel (FR-LUO8)).

(55~ Refer to page 22 for the details.

Conveyor

FR Configurator2
B

Crane

=

Fan

saJnjea4 H
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SYSTEM SUPPORT
(ENVIRONMENT
ADAPTABILITY)

Installation Anywhere ——

Compliant with a variety of standards, our extensive range of the FR-A800 series inverter covers various applications.

(1) Comprehensive noise countermeasures D
Compliance with EU EMC Directive with inverter alone

Troublesome acquisition of standards is unnecessary.

*The FR-A800 series is equipped with an EMC filter as standard for
compliance with EMC Directive with the inverter alone. 80|

[dBpV/m]
90

(EN 61800-3 2nd Environment Category C3) 70
*The newly developed drive technology and the power supply gg """"" 5 f 3 Category Rt Ievel I }

technology minimize the EMI emitted from inverters. 0

Capacitive filter comn}gﬁ‘,‘ngd%echoke DC reactor 30
(radio noise filter) (line noise filter) 20|
55K or lower | Standard (built-in) | Standard (built-in) |Option (sold separately) 10
75K or higher | Standard (built-in) |Option (sold separately)|Option (sold separately) 0 : ! N RS S B :
30 50 70 100 200 300
Frequency [MHz]

(2) Global compatibility D

Compliance with a variety of standards

*Complies with UL, cUL, and EC Directives (CE marking), and the
Radio Waves Act (South Korea) (KC marking). It is also certified as c C € K [ H [
compliant with the Eurasian Conformity (EAC). © us
*The inverters are compliant with the EU RoHS Directive (Restriction LISTED

of the Use of Certain Hazardous Substances in Electrical and
Electronic Equipment), friendly to people and to the environment.

eFor the 400 V class*', compliance with various countries ship
classifications allows use on ship equipment. (A noise filter is
required for the FR-A840 inverter and the FR-CC2 converter unit,
and a ferrite core is required for the FR-A846 inverter. (Refer to
page 184).)

NK (Nippon Kaiji Kyokai)
ABS (American Bureau of Shipping)
BV (Bureau Veritas)
LR (Lloyd's Register of Shipping)
DNV GL (DNV GL AS)
(
(

CCS China Classification Society)
KR Korean Register of Shipping)

*1: The IP55 compatible model with a built-in C3 filter is not compliant with the ship
classification standards.

(3) Protected in hazardous environment™ (4) Wire saving, space saving u

Circuit board coating Built-in brake transistor 734

The inverters with PCB coating (IEC60721-3-3 3C2/3S2) and conductive In addition to the 22K and lower, 400 V class 30 to 55K models
plating are available for improved environmental resistance. ("-60" or "-06" have also been equipped with a built-in brake transistor. In an

is affixed to the end of the inverter model name.) application where the motor is hardly decelerated, connecting a

brake resistor can shorten the deceleration time; no brake unit or
power regeneration converter is required. Wiring, space, and
ultimately the cost will be all saved.



(5) Direct installation by the machine
IP55 compatible EE14

eInverters can be installed nearby the machine, minimizing cable
length between the inverter and motor.

*Support is available for use even in high-humidity or dusty
environments, facilitating a more flexible choice of installation
locations.

*By enclosing a DC reactor, it requires less wiring and less space.

*Compatible with cable glands to meet the IP55 specification at the
wiring section.

IP/5 5

eFirst digit (protection rating agamst solid objects)  *Second digit (protection ratlng against water)

IP rating IP rating

Protection against water jets
from all directions.

Protection against dust. No ingress of

dust that may inhibit normal operation. e

Class 5 ‘

(6) Flexible configuration to meet the needs

Separate inverter and converter modules 13

T

The inverter module and the converter module are physically separated for the

315K or higher capacity models.
Inverter module :  FR-A842
Converter module : FR-CC2

Converter module

This facilitates flexible support for a variety of systems such as parallel drive @
and common bus line, allowing installation space to be minimized and costs

reduced (to be supported soon).

FR-CC2 FR-A842
Motor
Converter Inverter
module module
FR-A842
Motor

Inverter module

Inverter module

1k

M

i

i

6

{ M

Motor

FR-CC2 FR-A842
~\
=] 4
Converter Inverter
module module
FR-CC2 FR-A842
Converter Inverter
module module

Parallel driving

Restrictions apply to parallel drive depending
on the specifications. Please contact your
sales representative beforehand.

saJnjea4 i
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I Inverter by rating

200 V class

SLD (Super light duty)

LD (Light duty) ND (Normal initial value) HD (Heavy duty)

Inverter model

sainjea4 !

16

(kW) (A (kW) (A (kW)? (A (kW)?
0.4K 00046 0.75 4.6 0.75 4.2 0.4 3 0.2 1.5
0.75K 00077 1.5 7.7 1.5 7 0.75 5 0.4 3
1.5K 00105 2.2 10.5 2.2 9.6 15 8 0.75 5
2.2K 00167 3.7 16.7 3.7 15.2 2.2 11 1.5 8
3.7K 00250 5.5 25 5.5 23 3.7 17.5 2.2 11
5.5K 00340 7.5 34 7.5 31 515) 24 3.7 17.5
7.5K 00490 11 49 11 45 7.5 33 5.5 24
11K 00630 15 63 15 58 11 46 7.5 33
15K 00770 18.5 77 18.5 70.5 15 61 11 46
18.5K 00930 22 93 22 85 18.5 76 15 61
22K 01250 30 125 30 114 22 90 18.5 76
30K 01540 37 154 37 140 30 115 22 90
37K 01870 45 187 45 170 37 145 30 115
45K 02330 55} 233 55! 212 45 175 37 145
55K 03160 75 316 75 288 55 215 45 175
75K 03800 90/110 380 90 346 75 288 55 215
90K 04750 132 475 110 432 90 346 75 288
*400 V class
R HD (Hoavy duty)
FR-A8401-00 Motor capacity | Rated current | Motor capacity | Rated current | Motor capacity | Rated current | Motor capacity | Rated current
0.4K 00023 0.75 2.3 0.75 2.1 0.4 15 0.2 0.8
0.75K 00038 1.5 3.8 1.5 3.5 0.75 2.5 0.4 1.5
1.5K 00052 2.2 5.2 2.2 4.8 1.5 4 0.75 2.5
2.2K 00083 3.7 8.3 3.7 7.6 2.2 6 1.5 4
3.7K 00126 5.5 12.6 5.5 11.5 3.7 9 2.2 6
5.5K 00170 7.5 17 7.5 16 515) 12 3.7 9
7.5K 00250 11 25 11 23 7.5 17 5.5 12
11K 00310 15 31 15 29 11 23 7.5 17
15K 00380 18.5 38 18.5 35 15 31 11 23
18.5K 00470 22 47 22 43 18.5 38 15 31
22K 00620 30 62 30 57 22 44 18.5 38
30K 00770 37 7 37 70 30 57 22 44
37K 00930 45 93 45 85 37 71 30 57
45K 01160 55 116 55 106 45 86 37 71
55K 01800 75/90 180 75 144 55 110 45 86
75K 02160 110 216 90 180 75 144 55 110
90K 02600 132 260 110 216 90 180 75 144
110K 03250 160 325 132 260 110 216 90 180
132K 03610 185 361 160 325 132 260 110 216
160K 04320 220 432 185 361 160 325 132 260
185K 04810 250 481 220 432 185 361 160 325
220K 05470 280 547 250 481 220 432 185 361
250K 06100 315 610 280 547 250 481 220 432
280K 06830 355 683 315 610 280 547 250 481
315K 07700 400 770 355 683 315 610 280 547
355K 08660 450 866 400 770 355 683 315 610
400K 09620 500 962 450 866 400 770 355 683
450K 10940 560 1094 500 962 450 866 400 770
500K 12120 630 1212 560 1094 500 962 450 866

eOverload current rating

SLD 110% 60 s, 120% 3 s (inverse-time characteristics) at surrounding air temperature of 40°C
LD 120% 60 s, 150% 3 s (inverse-time characteristics) at surrounding air temperature of 50°C
ND 150% 60 s, 200% 3 s (inverse-time characteristics) at surrounding air temperature of 50°C
HD 200% 60 s, 250% 3 s (inverse-time characteristics) at surrounding air temperature of 50°C

*1: The applicable motor capacity is the maximum applicable capacity of a Mitsubishi 4-pole standard motor.

@DFor selection of the DC reactor and the converter unit, refer to page 197.



Extensive lineup

OStandardmodeIF R - A 8 2 0 - O_4K - 1 |-
]

Voltageclass Structure,functionality Symbol® Symbol

—h

:
2 |200Vclass 0 | Standard model InverterNDrated 1 | FM (ECED721 33302552 compaie] CoNdUctor ey Ry e [0}
4 | 400V class 0-4K10 280K “capacity () 5 | ca | Ro485  Nonme Without Without With buiftin L
=T Fw 60 with Without  GF | GG-Link IE Field c
Ethernet 06° With With Network function =
E2 CA (1)
(7]
Three-phase 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
200V class 00046 | 00077 00105 | 00167 | 00250 00340 00490 | 00630 | 00770 | 00930 | 01250 01540 01870 | 02330 | 03160 | 03800 04750
FR-A820-0% Y ° ° ° ° ° ° ° ° ° ° ° ° ° ° ° °
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
Three-phase 00023 | 00038 00052 00083 | 00126 00170 00250 | 00310 | 00380 | 00470 | 00620 00770 00930 | 01160 | 01800 | 02160 02600
[ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ]

400V class
e 110K | 132K | 160K | 185K | 220K | 250K | 280K

03250 | 03610 04320 | 04810 | 05470 | 06100 | 06830

eSeparated converter type

e FR-A842-315K-1 -
] ] ‘

$ Voltage class Structure functionalityll  Symbol®? @ Circuit board coating Plgteri
(IEC60721-3-3 3C2/352 compaub\e) conductor None

400 V class 2 [ Separated converter type Inverter ND rated 1 Standard type
315K to 500K —————
capacity (kW) 2 CA RS-485 None Wlﬂ_wut Wfthout With built-in
= M 60 With Without  GF | CC-Link IE Field
T rEeYoRaz 315K 355K 200K 150K 500K = CA Ethernet 06 With With Network function
400V class 07700 | 08660 09620 10940 12120
FR-A842-[1% [ (] L] [ ] [ ]

*Converterunit | R - CC2 - H 315K |-/60

I

ﬁ Voltage class Circuit board coating Plated
" " E060721SSBCZI’SSQCompatlbI) conductor

400 V class 315K to 630K [Appllcable motor capacity (k!
With Without

oe [ With [ With

Three-phase 400V class 315K 355K 400K 450K 500K 560K 630K

FR-CC2-HO
(with a built-in DC reactor) b b b b b b b

¢|P55 compatible model

FR-AB8|46-7.5K|/- 1 |-60|C3
] ‘

mlw Votagscizss JAll_Symbo onlType o
400V class 0.4K to 132K [ Inverter ND rated capacity (kW) 1 RS-485 Circuit board coating Plated EMC filter
— 2 A 1- / i — n
Structure, functionality C llECSO?Z 3-33C2/352 compa(\b\e conductor Built-in C2 filter

El | FM With | without o .
i Ethernet CS Built-in C3 filter
6 [ IP55 compatible model B2 CA 06 [ With [ With
] 0.75K | 15K | 22K | 37K | 55K 7.5K 11K 15K | 185K | 22K 30K 37K 45K 55K 75K 90K
Tr(;gs-prase 00038 | 00052 | 00083 | 00126 | 00170 | 00250 | 00310 | 00380 | 00470 | 00620 | 00770 | 00930 | 01160 | 01800 | 02160 | 02600
o Asf‘;‘_sé D D D D D D D D ° ° D D ° D D °

(with a built-in JEiCOi.
DC reactor) %

*1: Models can be alternatively indicated with the inverter rated current (SLD rating).
(IP55 compatible models have LD and ND rating types only. However, the SLD rated current of standard models is used to represent the model.)
*2: Specification differs by the type as follows.

FM Terminal FM (pulse train output) OFF Sink logic 60 Hz 9999

(terminal FM equipped model) | Terminal AM (analog voltage output (0 to +10 VDC)) (same as the power supply voltage)
CA Terminal CA (analog current output (0 to 20 mADC)) ON Source logic 50 Hz 8888

(terminal CA equipped model) | Terminal AM (analog voltage output (0 to +10 VDC)) (95% of the power supply voltage)

*3: Available for the 5.5K or higher.
*4: For using the 75K or higher inverter and a 75 kW or higher motor, always install a DC reactor (FR-HEL), which is available as an option.
*5: Always install the converter unit (FR-CC2). (Not required when a high power factor converter (FR-HC2) is used.) @®: Released model
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Application example

BEST SUITED FOR EVERY MACHINE
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Line Control (Winding and Unwinding)

; . Material tension is kept constant by

1D : :
employing speed control and torque control
to eliminate slack and uneven winding. H
By using a motor with the speed ratio

most appropriate for the machine, the
inverter capacity can be downsized.

Typical industries

‘ Textile industry H

Steel industry ‘

‘ Pulp, paper, paper products manufacturing industries ‘

Cranes

(contactless
potentiometer)

__Main speed
setter
PLC Dancer position

Main speed (0 to 10V)

Reference axis Intermediate axis

- /

Dancer control EA
The dancer control detects the dancer roll positions and performs
PID operation to keep the sheet tension constant.

Traverse function 0E3
The traverse function, used for the traverse axis of spinning machine,
prevents uneven winding or collapsing.

Torque accuracy

Torque control range 1:20 1:50
Absolute torque accuracy™’ +20% +10%*°
Repetitive torque accuracy*? +10% +5%*°

*1: Difference between the actual torque and the torque command

*2: Fluctuation between the average of the actual torque and the actual measured torque (repeatability of the torque)

*3: When online auto tuning (adaptive magnetic flux observer) enabled

Relentless operation is possible with HD

'
Pg\\(\t rating when lifting. And when traveling,

vibrations applied to objects being conveyed
are suppressed with anti-sway control,
facilitating efficient operation.

Typical industries

Lumber, wood product
manufacturing industries

Steel industry ‘

i
‘ Warehousing ‘ ‘ Water transportation ‘
i

‘ Textile industry Metal products manufacturing ‘

Inverter

—
—

Traverse motor

Lift motor

Power
regeneration
converter

Traveling
wheel

Traveling motor

Rail

- J
High torque at low speed
[Starting torque] H Real sensorless vector control 200% (ND rating)

W Vector control 200% (ND rating)
(150% of initial setting for the 5.5K and higher)
[Zero-speed torque] W Vector control: 200% (Select HD rating.)

PLC function 34

By employing synchronous operation for gate-type cranes, positional
displacement of both axes is corrected during travel, achieving highly
accurate control without using an external controller.

Anti-sway control IIZ3

When an object is moved by a crane, swinging at the time of stopping
is suppressed on the crane's transverse axis or traveling axis.

This control cuts down the tact time and facilitates efficient operation.



Shield Machines

/\Eﬁ Inverters can be used to provide
7k high starting torque for digging,

and for transferring earth and sand
after digging. A lineup of products
compatible with the IP55 protective
structure is available as a separate
series.

Typical industries

‘ Construction industry ‘

40
e
e

Machine Tools

Enclosure Shield Machine

Inverter

GoT e |
—
] =i

CC-Link IE

- J

Real sensorless vector control

Motors are controlled without encoders, which are g *“°
susceptible to hazardous environment. Use of ,:2
such motors naturally provides higher reliability. :;2

Torque accuracy has also improved because the ...
temperature is better controlled. &,

Torque

Droop control

This function balances the load between motors when using multiple inverters.

CC-Link IE communication
CC-Link IE communication enables a programmable controller or a GOT to
control multiple inverters. By using Ethernet cables, less wiring is required.

/'/_\\ The rotation speed can be set according
/\(\t to the material being processed. Stable

o\
high-speed rotation is also possible.

A0

Typical industries

‘ Metal products manufacturing ‘

4— Grindstone driving motor

- J

High-speed operation
[Operating frequency] BV/F control 590 Hz
W Vector control 400 Hz
W Real sensorless vector control 400 Hz

Torque limit function
This is effective in preventing machine damage (tool damage
prevention, etc.) due to sudden disturbance torque.

Orientation control (vector control)
The inverter can adjust the stop position (Orientation control) using an
encoder attached to a place such as the main shaft of the machine.

z101eanbpuo) Y44 ‘uonoung H1d ‘ejdwex3y uonesiddy H
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Application example

BEST SUITED FOR EVERY MACHINE

Wood Processing Machines

PO'\(\t hardness such as lumber knots,

'//3 . Even when processing areas of varying

processing time delays are suppressed
by minimizing reductions in motor speed. :

Typical industries

Lumber, wood product
manufacturing industries

Forestry ‘

Conveyance

Feeding table

Speed setting
|

|

Inverter
- J/

Real sensorless vector control, vector control
Improved speed response to sudden load fluctuations when
compared with the previous model (FR-A700).

[Response speed]

M Real sensorless vector control 50 Hz*' (A700: 20 Hz)

M Vector control 130 Hz (A700: 50 Hz)

*1: At 8.7 kW with no load. Differs depending on the load conditions and motor capacity.

Torque limiting function
This function is effective in preventing machine damage (tool damage,
etc.) due to sudden disturbance torque.

The new series offers a wealth of

/\ ‘/\(\t functionality suited to applications such

as high-accuracy conveyance and target
position stoppage, which contributes to
reduction in tact time.

Typical industries

‘ Steel industry

‘ Metal products manufacturing ‘

Lumber, wood product
manufacturing industries

|
‘ Textile industry ‘
|

‘ Water transportation, ‘

fishing industry Warehousing ‘

Power regeneration
converter Inverter

Inverter

- /

PM sensorless vector control

Multiple axes are strictly controlled to run at the same speed without
using a driving belt. This control method provides driving accurate
enough for transporting glass substrates without damaging them.
Simple positioning control is also available.

(when high frequency superposition control selected in combination with MM-CF)

Increased magnetic excitation deceleration IZ
Deceleration time can be reduced without a brake resistor.
Tact time can be eliminated at conveyor lines, etc.

PLC function 4

When a few sensors are used to check the presence of goods on a
conveyor and the arrival of such goods, the inverter can directly
receive such signals from the sensors for the PLC control.



Printing Machines

minimizes color unevenness and
displaced prints.

-0

//\\ The highly-accurate speed control
oWt

Typical industries

‘ Printing and related industries‘

Compressors

Water roller

- J

Speed control

Speed response 50 Hz*' 130 Hz 50 Hz
1:200 1:1500
Speed control X . 1:1000*
range (when power drive (both driving/ (when HD rating selected)
at 0.3 Hz to 60 Hz) regeneration®)

*1: At 8.7 kW with no load. Differs depending on the load conditions and motor capacity.
*2: If using regeneration unit (option) during regeneration
*3: When high frequency superposition control selected in combination with the MM-CF

PM sensorless vector control

The speed fluctuations of the ink roller axis and water roller axis are
minimized to eliminate print unevenness.

[Speed fluctuation ratio] +0.05% (Digital input)

"No encoder" means less trouble and higher reliability.

/A The PM sensorless vector control is
7304 usefulin generating high starting torque.

motor, much power can be saved.

Typical industries

By using this control method with an IPM

‘ Steel industry

Metal products manufacturing ‘

Textile industry

manufacturing industries

Lumber, wood product ‘ ‘

‘ Water transportation,

fishing industry Warehousing

Inverter

- J

PM sensorless vector control
Smooth operation is possible even at start-up under high load.
[Starting torque] 1.5 kW or lower: 200%, 2.0 kW or higher: 150%

When high frequency superposition control selected in combination
with MM-CF

The use of a highly-efficient IPM motor cuts down the required power.
This small motor also makes the machine small.

PID control
Pressure can be automatically adjusted by converting signals from
the encoder to inverter input signals and feeding them back.

z101eanbpuo) Y44 ‘uonoung H1d ‘ejdwex3y uonesiddy H
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FREELY CONTROL MACHINES

The PLC function will help you to provide the control sequence best suited
for the machine specifications.

Inverter operation sequence customized for the machine

*A set of operations (operation at different signal inputs, signal and monitor outputs at different inverter status, etc.) can be freely
programmed in accordance with the machine specifications. For example, a shutter opening/closing can be performed based on a signal
from a sensor, or based on the opening/closing times.

Control programs can be created in sequence ladders using the inverter setup software (FR Configurator2).

2 Realizes the decentralized control

*The control of the whole system is decentralized to inverters that
mange their subordinating devices individually.

3 Automatic operation in accordance with the time

*With the real-time clock, automatic operation can be performed at
certain times (when the optional LCD operation panel (FR-LUQO8) is
*A group of dedicated sequence programs is created and saved in used).
each inverter. The master controller no longer has to process all
the sequence programs, and the decentralized system accepts
program changes more flexibly.

4 Useful functions

e User parameter e Inverter parameter read/write

Up to 50 parameters, which are linked with the data registers,
can be saved. The variables (data registers) used in the PLC
function can be saved as inverter parameters. Furthermore,
parameter settings can be saved in the EEPROM of inverter.
When results of calculation using the PLC function are saved in
the parameters, the data can be retained after the power is
turned OFF.

¢ User initiated fault
Inverter output can be shut off under conditions other than those
of the existing protective functions. Up to five specific
fault-initiating conditions can be set to activate a protective
function and shut off the inverter output.

¢ Monitored item for the user
Special register values can be displayed for monitoring on the
operation panel. Arbitrary data designated by the user such as
results of calculation using the PLC function can be displayed.

PLC function

Parameter settings can be changed using sequence programs.
The acceleration/deceleration patterns can also be set with
sequence programs to be changed at certain operation statuses.
You can choose RAM or EEPROM to save the parameter settings.
When the settings are changed frequently, choose RAM.

¢ PID function

Two different loops of PID inverter operations can be pre-set, and
those can be controlled using sequence programs.

¢ Inverter operation lock

The inverter operation can be restricted for the command
sources other than the sequence programs.

Item Description

/0

General-purpose I/0

Sequence programs enable 1/O signal transmission to/from the inverter and its plug-in options.

Analog I/0

Sequence programs enable reading of analog input values or analog output transmission by the inverter,
and analog output transmission to the plug-in options.

Pulse train I/O

Sequence programs enable pulse train inputs (to terminal JOG) and pulse train outputs (from terminal F/C(FM)).

Inverter parameter read/write

Sequence programs enable inverter parameter write/read.

User parameter

Fifty user parameters (Pr.1150 to Pr.1199) are available and are linked with the data registers D206 to D255,
which accept direct access by sequence programs.

CC-Link

A plug-in option (FR-A8NC) enables handling of remote registers as arbitrary data in the sequence programs.

Special function

PID operation

Inverter's PID operations can be set (up to two loops).

User initiated fault

Up to five fault-initiating conditions can be set to activate a protective function.

Fault clear

The protective function occurring in the inverter can be reset.

Inverter operation lock

Inverters can start up while the PLC function is running.

Monitored item for the user

Desired data is displayable on the operation panel.




Application example

Crane control

of each wheel is directly read from the encoder
installed at the wheel. The pulses from the two
wheels are then compared, and their speed is
adjusted to synchronize the wheel positions.
There is no need to use an external controller to
offset speed, allowing high accuracy control.

Pllg.\\n‘t‘} The traveled distance (total number of travel pulses)

encoder1

User initiated fault

Up to five protective functions operating under specific conditions can be set.
Protective functions can be triggered to block inverter output at such
times as when positional displacements are not eliminated even after
offsetting speed over a fixed period of time, or pulses from the PLGs on
both wheels are not input.

Conveyor control

Stabilizer and

Left edge wheel
drive inverter

Stabilizer and
encoder2

Travel wheel
Travel rail

).
J1fe
.1 Travel pulses p!
k£ (FR-ABAP) (FR-A8TP)
G = 2
Right edge wheel ; Eg:ﬁgﬁ Rluggiokptict)

drive inverter (Control terminal option)

directly reported to the inverter, and the inverter
sends out the operation commands to the conveyor
robot and to the extruding machine. Whole control
can be performed by an inverter, in accordance
with the movement of its peripheral equipment.

///'\\?\‘t The workpiece positions detected by sensors are
12XS) g)

Inverter parameter read/write |
Changes can be made to inverter parameters from the sequence program.
The acceleration/deceleration time and pattern can be set based on the
type of workpiece.

Conveyor robot

Inverter operation lock

Operation is possible only when the sequence function is enabled.
Changes to settings caused by operator error can be avoided.

Extruding

machine
m StiJ-i)sensor

Deceleration sensor

B Inputs X0 to 2
@ Outputs YO to 1

/\f\ . Signals sent via the enclosure (relay panel, etc.) such as input magnetic
7 AL A h .
») O\ﬂ contactor signals, watt hour meter signals, and sensor signals can be
read directly into the inverter and controlled. A fan can be controlled in
accordance with the conditions without using relays, etc.
Furthermore, by using an external 24 VDC power source for the
control power supply, input machine signals can be turned ON and
OFF regardless of whether there is an input power source. And by
employing an external 24 VDC power supply for the control power,
input machine signals can be turned ON and OFF, regardless of the
existence of a main circuit power supply.

CC-Link |

A plug-in option (FR-A8NC) enables handling of remote registers as arbitrary data in the
sequence programs.
A variety of equipment inside the factory can be centrally controlled with a CC-Link Network.

Host PLC

- Network

Enclosure @
I

i :|
Sensor signal
Power supply
for control circuit ) <+—
24 VDC
Power
supply

FAN
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Inverter setup software

FR Configurator2 swibpnp-Frc)

DELIVERING A COMFORTABLE INVERTER

From inverter startup to maintenance, T e
this versatile software allows the user FR Configurator2
to specify settings easily at the computer. WS

Integrated FA Software iiilAL
[Compatible operating systems]
Windows® 10, Windows® 8.1/Pro/Enterprise, Windows® 8, Windows® 7, (32-bit, 64-bit), !
Windows Vista® (32-bit) N

MODEL SW1DND-FRC2-J

Easy connection with a USB cable Intuitive user interface
A USB connector (Mini-B connector) is provided as standard. Connected inverters are displayed in tree view format.
Easy connection to the computer without the need for Windows for each function can be accessed by
a converter. changing the tab for maximum efficiency.
R Configurator2
Mini-B connector

USB cable

Computer Inverter

Work can be carried out away from the equipment using a USB memory device

By loading trace data and parameter settings copied to a USB memory device into FR Configurator2, analysis and
adjustments can be carried out with ease away from the equipment.

o ad o @t

Graph function Editing the USB memory parameter copy file

Sequence control (Developer function)
The Developer function is used for creating sequence
programs and writing them to the inverter to enable the
use of the PLC function of the inverter.

Free trial version HTI

The function with the marking above is available in the free trial version
(usable free of charge with limited functions). It can be downloaded at
Mitsubishi Electric FA Global Website.

Function F\;:fsitg: I Function F\;gresitgs I
Parameter list O Developer X
Diagnosis O USB memory %
Graph X parameter copy file edit
Batch monitor X Ethernet parameter setting O
Test operation O iQSS backup file conversion O
1/0 terminal monitor X Help O
Convert O O Available, X: Not available

A full functional trial version, which has the same functionality as the release version, is
also offered for a limited period of 20 days.



OPERATING ENVIRONMENT

. 1 Efficient startup settings

System settings Free trial version FTRIT

Conversion function Free trial version EN

This sets the method used to
connect the inverters and the
computer. Automatic recognition of
connected inverters can also be set.
The station number, model, capacity,
and plug-in options of the connected
inverters can also be set manually.

Test operation HCRUEIRTISUN ] Supported

Operating commands, frequency
settings, and the operating mode
can be set for the selected inverter.

Parameters can be set with the parameter auto conversion
function when renewing from the FR-A700 series or FR-A500

series (to be supported soon).

FR-A800

Computer
FR-A500
(support scheduled)

FR-A700

2 Perform pre-operation adjustments and checks during operation with ease

Free trial version TR

Parameters for selected station numbers can be displayed and changed.

ey

I/0 signals can be assigned using settings by function.

Multiple inverter monitor items can be
monitored simultaneously.

With a terminal monitor, the ON/OFF
status can be monitored.

@z

Parameter settings (USB memory device parameter copy file)
read from the inverter to a USB memory device can be edited.

M 3 Easy-to-follow platform facilitates easy maintenance

Diagnosis (faults history) Free trial version ETRIE

Tuning is performed in wizard format after specifying necessary
parameter settings.

Graph function

Inverter faults history can be read
and displayed together with the
alarm occurrence time.

Activating faults can be displayed,
and inverters can also be reset.

Free trial version BT

Help

Inverter data can be sampled and
displayed in a graphical format.
Trace data can also be read and
displayed in a graph.

Life diagnosis fto be available soon]  LLEAULINESI Supported

Displays the content of inverter and
software instruction manuals.

Life information read from the inverter is displayed.

Check marks appear in the life alarm fields of inverter parts that
have exceeded their replacement schedule.

Diagnosis results can also be output to a file.

z101eanbpuo) Y44 ‘uonoung H1d ‘ejdwex3y uonesiddy N
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Connection Example

Three-phase AC power supply
Must be within the permissible power

| t
supply specifications of the inverter. nverter USB connector
(Refer to page 27) USB host
(A connector) y
Communication USB
Molded case circuit breaker (MCCB) status indicator (Refer to
or earth leakage current breaker (LED)(USB host) page 59)
(ELB), fuse
Must be selected carefully since an inrush USB devuce
current flows in the inverter at power ON. (Mini B connector)
(Refer to page 185)
I I I Personal computer
i i FR Configurator2)
Magnetic contactor (MC) ( ontigurator.
L
Y rr Install this to ensure safety. (Refer to page 24)
seee Do not use this to start and stop the inverter.
i Doing so will shorten the life of the inverter.
| 'l (Refer to page 186)
s
ﬁ‘:CRi'e_&c:)or (?:%TEaECSr High-duty brake resistor (FR-ABR)
(Refer to page 170) (Refer to page 171) (Refer to page 172)
P/+(P3) J
PR
(M connection )(" PM connection )
uvw uvw
R/IL1S/L2T/L3
PHP1 P/+N/-
1 For the FR-A820-
) e 03800(75K) or higher, the EMC filter (ferrite core)
Line noise filter =
(FR-BLF) F_R-A840-02160(75K) or Earth (FR-BSFO1, FR-BLF)
higher, and when a 75 kW (Refer to page 172)
l?;;g‘;%ot'hoslﬁo(f’SK) or higher motor is used, (Ground)
always connect a DC Contactor
mgﬁzg;ﬁ?p%sgﬁg reactor. (IP55 compatible 111 Example)
models are equipped with
the common mode choke. {l e pc reractgru )|pp s No-fuse switch (DSN type)
(Refer to page 172) - Connect this for an
application where a PM
motor is driven by the
load even while the
inverter power is OFF.
Do not open or close the
Brake unit (FR-BU2) J__ I I I contactor while the
Refer to page 173 Induction motor - inverter is running
( pag ) Earth (outputting).
(Ground) (Refer to page 192)
(Refer to page 197) IPM motor (MM-CF)
(Refer to page 212)
P/+PR J_
PI+—| —_—
2 Earth (Ground)

Resistor unit
(FR-BR, MT-BR5)
(Refer to page 173)

High power factor
converter

(FR-HC2)

(Refer to page 178)

Power regeneration
common converter

(FR-CV) (Refer to page 176)
Power regeneration
converter (MT-RC)

(Refer to page 177) : Install these options as required.



Standard Specifications

€ 200V class
00046 | 00077 | 00105 [ 00167 | 00250 | 00340 | 00490 | 00630 | 00770 | 00930 | 01250 | 01540 | 01870 | 02330 | 03160 | 03800 | 04750
Model FR-A820-[ ](-E)(GF)
0.4K |0.75K | 1.5K | 2.2K | 8.7K | 55K | 7.5K | 11K 15K | 18.5K | 22K 30K 37K | 45K 55K 75K 90K
SLD 0.75 |15 2.2 3.7 5.5 75 11 15 185 |22 30 37 45 55 75 90/110|132
Applicable motor |LD 075 |15 (22 |37 |55 |75 |1 15 185 |22 30 37 45 55 75 90 110
capacity (kW) 1 |ND (initial setting) 04 075 |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 5.5 75 11 15 185 (22 30 37 45 55 75
SLD 18 2.9 4 6.4 10 13 19 24 29 35 48 59 71 89 120 145 181
Rated_ LD 16 2.7 3.7 5.8 8.8 12 17 22 27 32 43 53 65 81 110 132 165
capacity (kVA) — .
3 ND (initial setting) 1.1 1.9 3 4.2 6.7 9.1 13 18 23 29 34 44 55 67 82 110 132
HD 0.6 1.1 19 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 current |LD 42 |7 96 152 |23 31 45 58 705 |85 114 [140 (170 [212 |288 [346 |432
Q) ND (initial setting) 3 5 8 11 175 |24 33 46 61 76 90 115 |145 |175 |215 [288 |346
- HD 15 3 5 8 11 175 |24 33 46 61 76 90 115 145 175 215 288
§- SLD 110% 60 s, 120% 3 s (inverse-time characteristics) at surrounding air temperature of 40°C
3
o Overlotad . LD 120% 60 s, 150% 3 s (inverse-time characteristics) at surrounding air temperature of 50°C
current ratin
4 9 ND (initial setting) 150% 60 s, 200% 3 s (inverse-time characteristics) at surrounding air temperature of 50°C 4
HD 200% 60 s, 250% 3 s (inverse-time characteristics) at surrounding air temperature of 50°C
Rated voltage =5 Three-phase 200 to 240 V
Brake transistor Built-in |FR-BU2 (Option) Q
. . 100% torque/ |100% torque/ . 10% torque/ Q
¥ 0, 0, " 0 N
bR;itie:gerauve Maximum brake torque =7 150% torque/3%ED =6 3%ED »6 2%ED s6 20% torque/continuous continuous a
FR-ABR 150% torque/ o o o o _ _ _ _ _ _
(when the option is used) |10%ED 100% torque/10%ED 100% torque/6%ED g
- o
Rated input Three-phase 200 to 240 V 50 Hz/60 Hz
AC voltage/frequency U)
Permissible AC voltage fluctuation 170 to 264 V 50 Hz/60 Hz o
Permissible frequency fluctuation +5% g
SLD 5.3 8.9 13.2 [19.7 |31.3 |45.1 |62.8 (80.6 |96.7 (115 151 185 221 269 — — — —
. LD 5 8.3 122 |183 |285 [41.6 ([58.2 |74.8 [90.9 [106 139 178 207 255 — — — (@]
Without DC > Q
reactor - . 3.9 6.3 10.6 |14.1 |22.6 |33.4 (442 |60.9 |80 96.3 113 150 181 216 266 — — —
(initial setting) o
Rated input HD 2.3 3.9 6.3 10.6 |14.1 (22,6 |33.4 (442 |60.9 |80 96.3 |113 150 181 216 — — S
current (A) 8 SLD 4.6 7.7 105 |[16.7 |25 34 49 63 77 93 125 154 187 233 316 380 475 2}
?: X LD 4.2 7 9.6 15.2 |23 31 45 58 70.5 |85 114 140 170 212 288 346 432
= With DC ND
o reactor S . 3 5 8 11 175 |24 33 46 61 76 90 115 145 175 215 288 346
g (initial setting)
g HD 15 3 5 8 11 175 (24 33 46 61 76 90 115 145 175 215 288
SLD 2 3.4 5 7.5 12 17 24 31 37 44 58 70 84 103 — — —
. LD 1.9 3.2 4.7 7 11 16 22 29 35 41 53 68 79 97 — — —
Without DC
reactor ND . . 15 2.4 4 5.4 8.6 13 17 23 30 37 43 57 69 82 101 — .
(initial setting)
Power supply HD 0.9 15 2.4 4 5.4 8.6 13 17 23 30 37 43 57 69 82 - -
capacity (kVA)
9 SLD 18 2.9 4 6.4 10 13 19 24 29 35 48 59 71 89 120 145 181
. LD 1.6 2.7 3.7 5.8 8.8 12 17 22 27 32 43 53 65 81 110 132 165
With DC
reactor ND . . 1.1 1.9 3 4.2 6.7 9.1 13 18 23 29 34 44 55 67 82 110 132
(initial setting)
HD 0.6 1.1 19 3 4.2 6.7 9.1 13 18 23 29 34 44 55 67 82 110
Protective structure (IEC 60529) =10 Enclose type (IP20) Open type (IP00)
Cooling system Self-cooling Forced air cooling
Approx. mass (kg) 20 J22 [33 [33 [33 [e7 Je7 Jes Jis Jis5 Jis5 J22 Ja2 Ja2 [s4a J7a |7a

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

*2  The 0.2 kW motor capacity is applicable under V/F control only.

*3  The rated output capacity indicated assumes that the output voltage is 220 V for 200 V class.

4  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.

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

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

*6  Value for the built-in brake resistor

*7  Value for the ND rating

*8  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.

*9  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).

*10  FR-DUO08: IP40 (except for the PU connector section)
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€ 400V class
Model FR-A840-[ ](-E)(GF) 00023 (00038|00052(00083(00126|00170|00250(00310|00380|00470{00620 (00770|00930| 0116001800 02160|02600(03250(03610|04320| 0481005470 06100| 06830
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 [110K|132K|160K (185K |220K|250K|280K
SLD 0.75[1.5 (2.2 (3.7 [55 |75 |11 (15 (18522 (30 |37 |45 |55 ;g’ 110 (132 (160 (185 (220 (250 (280 (315 (355
?gﬁ:g;‘fﬁc\;ﬂ?’ LD 07515 |22 (3.7 |55 |75 |11 (15 |185|22 (30 (37 |45 |55 (75 |90 |110 (132 (160 |185 |220 (250 (280 |315
ND (initial setting) 0.4 (07515 (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#2(0.4 [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
SLD 18 (29 |4 6.3 |10 |13 (19 |24 |29 (36 (47 |59 |71 (88 |137 |165 |198 (248 |275 |329 (367 (417 |465 (521
Rated_ LD 16 |27 |37 |58 (8.8 |12 |18 |22 (27 |33 |43 |53 (65 (81 |110 |137 (165 (198 |248 |275 (329 |367 |417 |465
?I?\F/)Aa)cg ND (initial setting) 11 |19 |3 46 169 |91 |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 (3.8 [5.2 (8.3 [12.6(17 |25 (31 (38 (47 (62 |77 |93 |116 |180 |216 |260 |325 |361 |432 |48l |547 |610 |683
Rated current |LD 21 (35 (48 (76 |11.5|16 |23 |29 |35 |43 |57 [70 (85 (106 (144 [180 |216 |260 |325 |361 |432 |481 |547 |610
Q) ND (initial setting) 15 [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% 60 s, 120% 3 s (inverse-time characteristics) at surrounding air temperature of 40°C
3 ((:)L:/r?{alr??gting LD 120% 60 s, 150% 3 s (inverse-time characteristics) at surrounding air temperature of 50°C
4 ND (initial setting) 150% 60 s, 200% 3 s (inverse-time characteristics) at surrounding air temperature of 50°C
HD 200% 60 s, 250% 3 s (inverse-time characteristics) at surrounding air temperature of 50°C
Rated voltage =5 Three-phase 380 to 500 V
Brake transistor Built-in FR-BU2(Option)
Regenerative Maximum brake torque *7 [100% torque/2%ED =6 20% torque/continuous 10% torque/continuous
braking FR-ABR
(when the option is 100% torque/10%ED 100% torque/6%ED  |— =12 _ - - -1 - |- - |-
used)
igtigliggz}frequency Three-phase 380 to 500 V 50 Hz/60 Hz 11
Permissible AC voltage fluctuation 323 to 550 V 50 Hz/60 Hz
Permissible frequency fluctuation +5%
SLD 32 |54 |7.8 |10.9 [16.4 |22.5|31.7 |40.3 (48.2 [58.4|76.8 |97.6 [115 (141 |— |— |[— |[— |— |— |— |[— |— |—
LD 3 4.9 (7.3 |10.115.1|22.3 [31 |38.2|44.9 [53.9 75.1|89.7 {106 (130 |— |— |[— |— |— |[— |- |— |— |-
Without DC |ND
reactor (initial 23 [3.7 |62 (83 [12.3[17.4 |225(31 |40.3|48.2 565 |75.1 (91 [108 134 [— |— |— |— |— |— |— |- |-
setting)
Rated input HD 14 (23 (3.7 [6.2 |83 |12.3|17.4|22.5|31 |40.3 |48.2 |56.5 (75191 (108 [— |— |— |— |— |— |— |— |—
current (A) =8 SLD 23 (3.8 |52 (8.3 [126(17 |25 (31 (38 (47 |62 |77 |93 |116 |180 |216 |260 |325 |361 |432 |481 |547 |610 |683
- LD 21 (35 |48 (7.6 (11516 |23 (29 |35 |43 |57 (70 |85 |106 (144 (180 |216 [260 (325 |361 |432 (481 |547 |610
I With DC ND
2 reactor (initial 15 |25 |4 6 9 12 |17 |23 |31 (38 |44 |57 |71 (86 (110 |144 |180 (216 (260 |325 |361 (432 (481 |547
g setting)
g 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
SLD 25 |41 |59 |83 (12 |17 |24 |31 (37 (44 |59 |74 (88 (107 |— |— |[— |[— |— |— |— |- |— |—
LD 23 (3.7 |55 (7.7 (12 |17 |24 (29 |34 |41 |57 68 |81 |99 [(— |— |— |(— |— |— |— |- |— |—
Without DC |ND
reactor (initial 17 |28 |47 |63 |94 [13 |17 |24 |31 |37 [43 |57 [69 (83 (102 [— |— |— |— |— |- |- |- |-
setting)
Power supply HD 11 |17 (2.8 |47 |63 [9.4 [13 [17 |24 |31 |37 (43 |57 [69 83 |— |— |— |— [~ |- |- |- |-
?,?\’,J,ff'g SLD 18 (29 |4 6.3 |10 |13 [19 |24 |29 (36 (47 |59 |71 (88 |137 |165 |198 (248 |275 |329 (367 (417 |465 (521
LD 16 (2.7 |3.7 |58 (8.8 |12 |18 (22 |27 |33 |43 (53 |65 |81 (110 (137 |165 (198 (248 |275 |329 (367 (417 |465
With DC ND
reactor (initial 1.1 19 |3 46 169 (9.1 (13 (18 |24 |29 (34 |43 |54 |66 (84 [110 |137 |165 (198 (248 |275 |329 (367 (417
setting)
HD 06 |11 |19 |3 46 169 |91 |13 |18 |24 |29 |34 |43 (54 (66 (84 |110 |137 |165 |198 |248 |275 |329 |367
Protective structure (IEC 60529) x10 Enclose type (IP20) Open type (IP0O0)
Cooling system Self-cooling Forced air cooling
Approx. mass (kg) 28 [28 [28 [33 [33 [67 [67 [83 [83 [15 [15 [o3 Jar [ar [az [52 [s5 [ra [r8 Jua7 Jua7 Jues Jues Jues

*]
*2
*3
*4

*5
*6
*7
*8
*9
*10

*11
*12

The applicable motor capacity indicated is the maximum capacity applicable for use of the Mitsubishi 4-pole standard motor.
The 0.2 kW motor capacity is applicable under V/F control only.
The rated output capacity indicated assumes that the output voltage is 440 V for 400 V class.
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.
Value for 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.

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).

FR-DUO08: IP40 (except for the PU connector section)
For the power voltage exceeding 480 V, set Pr.977 Input voltage mode selection. (For details, refer to ).
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.




€ 400V class
* Inverter
07700 08660 09620 10940 12120
Model FR-A842-[ ](-E)(GF)
315K 355K 400K 450K 500K
SLD 400 450 500 560 630
Applicable motor capacity |LD 355 400 450 500 560
(kW) =1 ND (initial setting)  [315 355 400 450 500
HD 280 315 355 400 450
SLD 587 660 733 834 924
Rated Capacity (kVA) LD 521 587 660 733 834
*2 ND (initial setting) ~ |465 521 587 660 733
HD 417 465 521 587 660
SLD 770 866 962 1094 1212
LD 683 770 866 962 1094
Rated current (A) — -
ND (initial setting) 610 683 770 866 962
5 HD 547 610 683 770 866
% SLD 110% 60 s, 120% 3 s (inverse-time characteristics) at surrounding air temperature of 40°C
© Overload current LD 120% 60 s, 150% 3 s (inverse-time characteristics) at surrounding air temperature of 50°C
rating =3 ND (initial setting) 150% 60 s, 200% 3 s (inverse-time characteristics) at surrounding air temperature of 50°C
HD 200% 60 s, 250% 3 s (inverse-time characteristics) at surrounding air temperature of 50°C
Rated voltage =4 Three-phase 380 to 500 V
Regenerative
raking tor * .
?V\?hengtg:a (j:l:)iytserter :\cll)?glljr:um brake 10% torque/continuous
unit (FR-CC2) is
used)

DC power supply voltage

430 to 780 VDC

Control power supply auxiliary input

Single phase 380 to 500 V 50 Hz/60 Hz *7

Permissible control power supply auxiliary
input fluctuation

Input power

Frequency +5%, voltage +10%

Protective structure (IEC 60529) =6

Open type (IP00)

Cooling system

Forced air cooling

Approx. mass (kg)

163

[163

243

243

243

] 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 440 V.
=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.

*4  The maximum output voltage does not exceed the power supply voltage. The maximum output voltage can be changed within the setting range. However,
the maximum point of the voltage waveform at the inverter output side is the power supply voltage multiplied by about /2.

=5 ND rating reference value

+*6  FR-DUO08: IP40 (except for the PU connector section)
*7  For the power voltage exceeding 480 V, set Pr.977 Input voltage mode selection.

¢ Converter unit (FR-CC2)

Model FR-CC2-H[ ] 315K 355K 400K 450K 500K 560K 630K
Applicable motor capacity (kW) 315 355 400 450 500 560 630
é_ Overload current rating =1 200% 60 s, 250% 3 s ;(5)822 2055 15822 SOSS 1;(())?)2 ZOSS’
O |Rated voltage =2 430 to 780 VDC #4
> |Rated input AC voltage/frequency Three-phase 380 to 500 V 50 Hz/60 Hz
§ Permissible AC voltage fluctuation Three-phase 323 to 550 V 50 Hz/60 Hz
2 |Permissible frequency fluctuation +5%
% Rated input current (A) 610 683 770 866 962 1094 1212
& |Power supply capacity (KVA) 3 465 521 587 660 733 833 924
Protective structure (IEC 60529) Open type (IP00)
Cooling system Forced air cooling
DC reactor Built-in
Approx. mass (kg) 210 |213 282 285 288 293 294

*1  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 converter unit and the inverter to return to or below the temperatures under 100% load.
*2  The converter unit output voltage varies according to the input power supply voltage and the load. The maximum point of the voltage waveform at the
converter unit output side is approximately the power supply voltage multiplied by 2.
=3 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).

*4  The permissible voltage imbalance ratio is 3% or less. (Imbalance ratio = (highest voltage between lines - average voltage between three lines ) / average
voltage between three lines x 100)

suolyesly19ads prepuels E

29



suolyesly19ads prepuels E

30

@ 400V class
Model FR-A846-[(-E) 00023|00038(00052|00083|00126(00170|00250{00310|00380|00470(00620|00770{00930|01160(01800|02160|02600(03250|03610)
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 | 110K |132K
Applicable LD 0.75 |15 (22 |37 |55 (75 |11 15 (1851|122 (30 (37 |45 |55 |75 |90 (110 |132 |160
motor capacity |ND
. 104 (075|115 (2.2 (3.7 |55 (7.5 |11 15 (18522 |30 [37 |45 |55 (75 |90 |110 |132
(kW) =1 (initial setting)
Rated LD 16 (27 |37 |58 (88 |12 |18 (22 |27 |33 (43 |53 |65 (81 |110 (137 [165 |198 (248
capacity . ND 11 19 [3 |46 [69 |01 |13 [18 |24 |29 [34 [43 |54 |66 |84 |110 137 |165 |198
(kVA) =2 (initial setting)|™" ) : ) )
Rated LD 21 |35 |48 (76 |115 |16 (23 |29 |35 (43 |57 |70 |85 |106 |144 [180 |216 (260 |325
curent(d) N2 15 o5 4 |6 |9 |12 |17 |23 |31 |38 |44 |57 |71 |86 |110 |144 |180 [216 |260
= (initial setting)
£loverload  |LD 120% 60 s, 150% 3 s (inverse-time characteristics) at surrounding air temperature of 40°C
o)
current ND . . L . .
0, 0, - °
rating +3 (initial setting) 150% 60 s, 200% 3 s (inverse-time characteristics) at surrounding air temperature of 40°C
Rated voltage =4 Three-phase 380 to 500 V
Regenerative Maximum
g. brake torque [10% torque/continuous
braking s
Rated input Three-phase 380 to 500 V 50 Hz/60 Hz »
AC voltage/frequency
Permissible AC voltage 3,3 19 550 V 50 Hz/60 Hz
fluctuation
?i Perm|s§|ble frequency +506
S fluctuation
2 ) LD 21 |35 (48 |76 |115 (16 |23 [29 |35 |43 |57 |70 |85 |106 |144 (180 |216 (260 |325
g Rated input ND
& [current (A) =6| |15 (25 |4 6 9 12 (17 |23 |31 (38 |44 |57 |71 |86 |110 (144 |180 (216 |260
(initial setting)
:iﬁjr LD 16 [27 |37 58 |9 |12 |18 |22 |27 |33 |43 |53 |65 |81 [110 |137 |165 |198 [248
upply
capacity  \ND |19 119 13 |46 69 |9 |13 |18 |24 |29 |34 |43 |54 |66 |102 |110 |137 |165 |198
(kVA) =7 (initial setting)
Protective IEC 60529  |Dust- and water-proof type (IP55) =10
structure uL50 UL Typel2 =9

Cooling system

Self cooling + internal fan

|Forced—air—cooling + internal fan

DC reactor

Built-in

Approx. mass (kg)

15 [15 [15 15 [16 [17 [26 [26 [27 [27 [59 6

o

l63 |64 [147 [150 [153 |189 [193

*]
*2
*3
*4

*5
*6

*7

*§
*9

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 440 V.
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 2.
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.
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).
For the power voltage exceeding 480 V, set Pr.977 Input voltage mode selection.
UL Type 12 Enclosure-Suitable for Installation in a Compartment Handling Conditioned Air (Plenum)
*10 For compliance with IP55, remove the protective bushes and install the recommended cable glands.




Control specifications

Control method

Soft-PWM control, high carrier frequency PWM control (selectable among V/F control, Advanced magnetic flux vector
control, Real sensorless vector control, Optimum excitation control), vector control+1, and PM sensorless vector control

Output frequency range

0.2 to 590 Hz (The upper-limit frequency is 400 Hz under Advanced magnetic flux vector control, Real sensorless vector
control, vector control«1, and PM sensorless vector control.)

0.015 Hz/60 Hz (0 to 10 V/12 bits for terminals 2 and 4)
Frequency | Analog input | 0.03 Hz/60 Hz (0 to 5 V/11 bits or O to 20 mA/approx. 11 bits for terminals 2 and 4, 0 to +10 V/12 bits for terminal 1)
Settl?gt _ 0.06 Hz/60 Hz (0 to +5 V/11 bits for terminal 1)
resolution ———
Digital input | 0.01 Hz
Frequency Analog input | Within +0.2% of the max. output frequency (25°C + 10°C)
accuracy | Digital input | Within 0.01% of the set output frequency

Voltage/frequency
characteristics

Base frequency can be set from 0 to 590 Hz. Constant-torque/variable-torque pattern or adjustable 5 points V/F can be
selected.

Starting torque *2

SLD Rating:120% 0.3 Hz, LD Rating:150% 0.3 Hz, ND Rating:200% 0.3 Hzx3, HD Rating:250% 0.3 Hzx3
(Real sensorless vector control, vector control«1)

Torque boost

Manual torque boost

Acceleration/deceleration
time setting

0 to 3600 s (acceleration and deceleration can be set individually), linear or S-pattern acceleration/deceleration mode,
backlash countermeasures acceleration/deceleration can be selected.

DC injection brake
(induction motor)

Operation frequency (0 to 120 Hz), operation time (0 to 10 s), operation voltage (0 to 30%) variable

Stall prevention
operation level

Activation range of stall prevention operation (SLD rating: 0 to 120%, LD rating: 0 to 150%, ND rating: 0 to 220%,
HD rating: 0 to 280%). Whether to use the stall prevention or not can be selected. (V/F control, Advanced magnetic flux
vector control)

Torque limit level

Torque limit value can be set (0 to 400% variable). (Real sensorless vector control, vector control«1, PM sensorless vector
control)

(twelve terminals)

: Terminals 2 and 4: 0to 10 V, 0 to 5V, 4 to 20 mA (0 to 20 mA) are available.
zgfgr‘:gency Analog input | rorinal1: .10 10 +10 V, -6 to +5 V are available.
signal S Input u_si_ng the setting _dia! of the operation panel or parameter unit
9 Digital input Four-digit BCD or 16-bit binary (when used with option FR-A8AX)
Start signal Forward and reverse rotation or start signal automatic self-holding input (3-wire input) can be selected.
‘ Low-speed operation command, Middle-speed operation command, High-speed operation command,
Input signals Second function selection, Terminal 4 input selection, Jog operation selection, Selection of automatic restart after

instantaneous power failure, flying start, Output stop, Start self-holding selection, Forward rotation command, Reverse

B rotation command, Inverter reset
2 | Pulse train input 100 kpps
IS4
o Maximum and minimum frequency settings, multi-speed operation, acceleration/deceleration pattern, thermal protection, DC
-"5 injection brake, starting frequency, JOG operation, output stop (MRS), stall prevention, regeneration avoidance, increased
2 magnetic excitation deceleration, DC feeding=4, frequency jump, rotation display, automatic restart after instantaneous power
%) failure, electronic bypass sequence, remote setting, automatic acceleration/deceleration, retry function, carrier frequency
g selection, fast-response current limit, forward/reverse rotation prevention, operation mode selection, slip compensation,
= | Operational functions droop control, load torque high-speed frequency control, speed smoothing control, traverse, auto tuning, applied motor
o selection, gain tuning, RS-485 communication, Ethernet communication=12, PID control, PID pre-charge function, easy
= dancer control, cooling fan operation selection, stop selection (deceleration stop/coasting), power-failure deceleration stop
(@) function, stop-on-contact control, PLC function, life diagnosis, maintenance timer, current average monitor, multiple rating,
orientation control«1, speed control, torque control, position control, pre-excitation, torque limit, test run, 24 V power supply
input for control circuit, safety stop function, anti-sway control, CC-Link IE Field Network communicationx11

E E:f)ir\)lzntgrong;cglc;r) output Inverter running, Up to frequency, Instantaneous power failure/undervoltage, Overload warning,

i Relay output Output frequency detection, Fault

@ Yy p Fault codes of the inverter can be output (4 bits) from the open collector.

5 | (two terminals)

o

< | Pulse train output

=

O | (FM type) 50 kpps

Pulse train output Max. 2.4 kHz: one terminal (output frequency)

5 (FM type) The monitored item can be changed using Pr.54 FM/CA terminal function selection.

g Current output Max. 20 mADC: one terminal (output current)
S|= (CA type) The monitored item can be changed using Pr.54 FM/CA terminal function selection.
S21lo
® | L Max. 10 VDC: one terminal (output voltage)
IS
% Voltage output The monitored item can be changed using Pr.158 AM terminal function selection.
= . Operating Output frequency, Output current, Output voltage, Frequency setting value

Oppir?glon status The monitored item can be changed using Pr.52 Operation panel main monitor selection.

(FR-DUOS) | Fault record A fault record is displayed when a fault occurs. Past 8 fault records and the conditions immediately before the fault (output

voltage/current/frequency/cumulative energization time/year/month/date/time) are saved.

Protective/

Protective
function

warning
function

QOvercurrent trip during acceleration, Overcurrent trip during constant speed, Overcurrent trip during deceleration or stop,
Regenerative overvoltage trip during acceleration, Regenerative overvoltage trip during constant speed, Regenerative
overvoltage trip during deceleration or stop, Inverter overload trip, Motor overload trip, Heatsink overheat, Instantaneous
power failure=4, Undervoltage=4, Input phase loss=4+5, Stall prevention stop, Loss of synchronism detection=s, Upper limit
fault detection, Lower limit fault detection, Brake transistor alarm detection=6, Output side earth (ground) fault overcurrent,
Output short circuit, Output phase loss, External thermal relay operationss, PTC thermistor operation=s, Option fault,
Communication option fault, Parameter storage device fault, PU disconnection, Retry count excess+s, CPU fault,
Operation panel power supply short circuit, 24 VDC power fault, Abnormal output current detection=s, Inrush current limit
circuit fault«4, Communication fault, Analog input fault, USB communication fault, Safety circuit fault, Overspeed
occurrencexs, Speed deviation excess detectionxixs, Signal loss detection«1xs, Excessive position fault«1x5, Brake
sequence fault«s, Encoder phase fault«1x5, 4 mA input fault«s, Pre-charge fault+s, PID signal fault+5, Opposite rotation
deceleration fault=s, Internal circuit fault, Abnormal internal temperature=7, Magnetic pole position unknownsx1

Warning
function

Fan alarm, Stall prevention (overcurrent), Stall prevention (overvoltage), Regenerative brake pre-alarms=s«6, Electronic
thermal relay function pre-alarm, PU stop, Speed limit indication=s, Parameter copy, Safety stop, Maintenance signal
output=s, USB host error, Home position return setting error=s, Home position return uncompleted+s, Home position return
parameter setting errorxs, Operation panel lock=s, Password lockedxs, Parameter write error, Copy operation error, 24 V
external power supply operation, Internal fan alarm«7, Continuous operation during communication fault, Load fault
warning, Ethernet communication fault«12
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Surrounding air
temperature

-10°C to +50°C (0°C to +50°C for the FR-A800-GF) (non-freezing) (LD, ND, HD ratings)
-10°C to +40°C (0°C to +40°C for the FR-A800-GF) (non-freezing) (SLD rating, IP55 compatible model)

Surrounding air humidity

95% RH or less (non-condensing) (With circuit board coating (conforming to IEC60721-3-3 3C2/3S2), IP55 compatible
model)
90% RH or less (non-condensing) (Without circuit board coating)

Storage temperature 8

Environment

-20°C to +65°C

Atmosphere

Indoors (without corrosive gas, flammable gas, oil mist, dust and dirt, etc.)

Altitude/vibration

Maximum 1000 m above sea level 9, 5.9 m/s2 10 or less at 10 to 55 Hz (directions of X, Y, Z axes)

*]  Available only when a vector control compatible option is installed. (The protective function may or may not be available depending on the type of the
connected communication option.)

*2  For PM sensorless vector control, refer to page 216.

*3  In the initial setting of the FR-A820-00340(5.5K) or higher and the FR-A840-00170(5.5K) or higher, it is limited to 150% by the torque limit level.

=4 Enabled only for standard models and IP55 compatible models.

*5  This protective function is not available in the initial status.

*6  Available for the standard model only.

=7 Available for the IP55 compatible model only.

+*8  Temperature applicable for a short time, e.g. in transit.

*9  For the installation at an altitude above 1,000 m up to 2,500 m, derate the rated current 3% per 500 m.

%10 2.9 m/s? or less for the FR-A840-04320(160K) or higher.

=11 Available for the FR-A800-GF only.

%12 Available for the FR-A800-E only.

Item

AB800 PLC function specifications

Control method

Repeated operation (by stored program)

1/0 control mode

Refresh

Programming language

Relay symbolic language (ladder)
Function block

Sequence instructions 25

No. of

h . Basic instructions
instructions

84

Application instructions 37

Processing speed

Sequence instructions 1.9 ps to 12 ps/stepx1

Number of I/O device points

128 (input: 64 points, output: 64 points)

19 points built-in (input: 12 points, output: 7 points)=2
FR-A8AX (input: 16 points)

FR-ABAY (output: 7 points)

FR-A8AR (output: 3 points)

Number of analog I/0 points

3 input points built-in (Terminals 1, 2, and 4),

FR-A8AZ: 1 input point (Terminal 6)

2 output points built-in (Terminals F/C(FM/CA) and AM),
FR-ABAY: 2 output points (Terminals AMO and AM1),
FR-A8AZ: 1 output point (Terminal DA1)

Input Terminal JOG maximum input pulse: 100k pulses/s *3

Pulse train I/O

Output Terminal FM maximum output pulse: 50k pulses/s =3

Watchdog timer

10 to 2000 ms

Program capacity

6K steps (24k bytes) (0 to 6144 steps can be set)
Contained in one program

Internal relay (M)

128 (MO to M127)

Latch relay (L)

Not used (Can be set with parameters but will not latch)«4

Number of points | 16 (TO to T15)
Timer (T) Specifications 100 ms timer: 0.1 to 3276.7 s can be set
P 10 ms timer: 0.01 to 327.67 s can be set
) Number of points | O (up to 16 by parameter assignment)
Retentive 100 tentive ti 0.1to 3276.7 b t
. timer (ST e ms retentive timer: 0.1 to .7 s can be se
Device (D Specifications 10 ms retentive timer: 0.01 to 327.67 s can be set
Number of points | 16 (CO to C15)
Counter (C) Specifications Normal counter: Setting range 1 to 32767
P Interrupt program counter: Not used

Data register (D)

256 (DO to D255)

Special relay (SM)

2048 (SMO to SM2047) with limited functions

Special register (SD)

2048 (SDO0 to SD2047) with limited functions

]  The scan time is approximately 40 ms for 1K steps as inverter control is also performed in actual operations.
=2 The signals same as the ones assigned to the inverter I/O terminals are used.
One point is always required for a sequence start (RUN/STOP).
*3  Pr.291 Pulse train I/O selection must be set.
*4  There is no device latch function for power failures.
Use the Pr.1150 to Pr.1199 PLC function user parameters 1 to 50 (D206 to D255) to store device values in the EEPROM.

« There is no buffer memory.




Outline Dimension Drawings

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

2-¢6 hole

(7.5)

[ .

IR

@

+@

245
260

7.5

(1.5)

=7

D1

Inverter model

D D1

FR-A820-00046(0.4K)

110

20

FR-A820-00077(0.75K)

125

35

*]

The LED display cover attached to the FR-A800-GF in this position

has an additional 2.1 mm depth.

(Unit: mm)

FR-A820-00105(1.5K), 00167(2.2K), 00250(3.7K)(-E)(GF)

FR-A840-00023(0.4K), 00038(0.75K), 00052(1.5K), 00083(2.2K), 00126(3.7K)(-E)(GF)

2-¢6 hole

0
~

) T

E@m%
(] =

‘ [@)

245
260

e

—

(6600558084

—

*1

=

J
FAN |

12.5 125

(1.5)

¥l FR-A840-00023(0.4K) to 00052(1.5K) are

140

s

not provided with a cooling fan.

x]1  The LED display cover attached to the FR-
A800-GF in this position has an additional

2.1 mm depth.

455

(Unit: mm)
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FR-A820-00340(5.5K), 00490(7.5K), 00630(11K)(-E)(GF)
FR-A840-00170(5.5K), 00250(7.5K), 00310(11K), 00380(15K)(-E)(GF)

. ™)
2-¢6 hole =
1y 1 $ ] R —
¥ A
\?1
qu%
0 § § [
E‘ I *]
o
@ @ =
# Y |
2.3
6 2| J%
12.5 195
220 D
Inverter model H H1 H2 D D1
FR-A820-00340(5.5K), 00490(7.5K)
HHHHHH ﬁ:ﬁg % %% FR-A840-00170(5.5K), 00250(7.5K) 260 |245 |15 1170 |84
FR-A820-00630(11K)
- FR-A840-00310(11K), 00380(15K) 300 285 |3 190 11015
ol *l The LED display cover attached to the FR-A800-GF in this position has an additional 2.1 mm
la) depth.
(Unit: mm)
FR-A820-00770(15K), 00930(18.5K), 01250(22K)(-E)(GF)
FR-A840-00470(18.5K), 00620(22K)(-E)(GF)
2-¢10 hole =
)
| Hy
o |
=R
#]
ol O
| O
M| <
s 4..4[
10 S & 23 |_
10 230 N
250 190
S E— — .
b d *1  The LED display cover attached to
i % % % % % i the FR-A800-GF in this position has
Q00T000800080000000000000000008 an additional 2.1 mm depth.
00000000000D00000 | | o
Joanoonanoononng | | ®
[}
(Unit: mm)




FR-A820-01540(30K)(-E)(GF)
FR-A840-00770(30K)(-E)(GF)

2-¢10 hole g 4-20 hole for hanging 17 i~
~ —
=t pimi |
] e] To 4
O O
— o o
o |
) I
AL 8
*1
® —
—>
—>
—>
[ —
—>
) o O
J_fﬁ ] \@ *1  The LED display cover attached to
= the FR-A800-GF in this position has
10 ‘ ‘ =] 32| 9§ an additional 2.1 mm depth.
270 195
325
(Unit: mm)
FR-A820-01870(37K), 02330(45K), 03160(55K), 03800(75K), 04750(90K)(-E)(GF)
FR-A840-00930(37K), 01160(45K), 01800(55K), 02160(75K), 02600(90K), 03250(110K), 03610(132K)(-E)(GF)
2-¢12 hole —~ 4-¢d hole D1 =
g e e
= .
o
— FAN
o Lo FaN T,
:O o o
o]
o
Tz ” T
o]
®© ® o o
8 8 Sr— o
11—
11—
11—
11—
c o E— I —1
[l i N —]
11—
11—
11—
1 ——
[ ]oo
® ® o @ o] @ ]
1= =1 ‘m
o Nl S —
12 3.2
I ‘ W1 ! o =~ o
W = D -
Inverter model W W1 H H1 H2 d D D1
FR-A820-01870(37K), 02330(45K)
FR-A840-00930(37K), 01160(45K), 01800(55K)+1 435 380 550 525 514 25 250 24
FR-A820-03160(55K)x1 465 410 700 675 664 25 250 22
FR-A820-03800(75K)x1, 04750(90K)=1 465 400 740 715 704 24 360 22
FR-A840-02160(75K)*1, 02600(90K)+1 465 400 620 595 584 24 300 22
FR-A840-03250(110K)=1, 03610(132K)=1 465 400 740 715 704 25 360 22
*1  When using a motor with a capacity of 75 kW or higher, always connect a DC reactor (FR-HEL), which is available as an option.
*2  The LED display cover attached to the FR-A800-GF in this position has an additional 2.1 mm depth.
(Unit: mm)
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FR-A840-04320(160K), 04810(185K)(-E)(GF)

3-912 hole a
8l 2
8 S
@ ®
12 )
*9%6 200 | 200 | |o
r T 1 —
498

Always connect a DC reactor (FR-HEL), which is available as an option.
*]  The LED display cover attached to the FR-A800-GF in this position has an additional 2.1 mm depth.

*1

— cc
4-$16 hole

FAN
o o
o o

o

(13)

984

(Unit: mm)

FR-A840-05470(220K), 06100(250K), 06830(280K)(-E)(GF)

3-¢12 hole

(13)

984

1010

12 ||

300

300

680

13

Always connect a DC reactor (FR-HEL), which is available as an option.
x]1  The LED display cover attached to the FR-A800-GF in this position has an additional 2.1 mm depth.

*1

22

4-16 hole )
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(00
(0000

e

o
o

o

984

380
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(Unit: mm)




¢ |nverter

FR-A842-07700(315K), 08660(355K)(-E)(GF)

185 -
3-¢12 hole 3 8-¢25 hole E
+ ]
LN ]
o|lo ° ©
o™ o o o o ° I
M| m N
| g o o |o —
0 0 ’
L] .
L — ] : -
12 5 45 | 45 | .
70| 200 _|_ 200 _(10) 185
540 440
1 The LED display cover attached to the FR-A800-GF in this position has an additional 2.1 mm depth.
(Unit: mm)
FR-A842-09620(400K), 10940(450K), 12120(500K)(-E)(GF)
— 185
3-¢12 hole 1) 8-¢25 hole <
= =
I
ol o R ©
n| © <
[TelmTe) ° o
| P —
. PN
3 3 f o
l:l o ° i o
[~ - - - T W ®© s
|12 5 45| 45|
100| 240 240  |(100)| — 185 -
680 440
] The LED display cover attached to the FR-A800-GF in this position has an additional 2.1 mm depth. .
(Unit: mm)
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+ Converter unit
Equipped with a DC reactor.

FR-CC2-H315K, H355K

3-¢12 hole

é
% (15)

]

e 3L

1300
1330

200

(100)

600

15

440

1296

17

(Unit: mm)

FR-CC2-H400K, H450K, H500K, H560K, H630K

3-012 hole

cale

1550
1580

15

1546

17

(Unit: mm)

*1 Do not remove the cover on the side of the converter unit.




Equipped with a DC reactor.

FR-A846-00023(0.4K), 00038(0.75K), 00052(1.5K),
00083(2.2K), 00126(3.7K), 00170(5.5K)(-E)

FR-A846-00250(7.5K), 00310(11K), 00380(15K),

00470(18.5K)(-E)

2-¢8 hole . 4-915hole 20 = 2-910 hole ~ 4-920 hole+ 22§
— ~ « 2 )
= | g = = =1 ol
b a5 ° dg—g FAN
0 .
38 | g
|:| o o % o]
— pls=————nlE
jTEﬁ [Te} 23| ©
16 206 (16) 271 o D
238 § L
=4
|10 2 <
18.5 201 (18.5) 23]
238 285
0 C
(Unit: mm) (Unit: mm)
FR-A846-00620(22K), 00770(30K), 00930(37K), FR-A846-01800(55K), 02160(75K), 02600(90K),
01160(45K)(-E) 03250(110K), 03610(132K)(-E)
2-¢12 hole S 4-¢25 hole 24 2 3015 hole - 4425 hole Tgi?
— — = NI
) L2 FAN : _,\JDZLFAN
oo
(e)e]
. R|R 3
o o o ~
o [52]
T I
L] oo o
v w0
a2 2 23] %
225 300 (22.5) 357
345 . O N
[ N [¢) ﬁ R 00@ —
15 S ®
6000 354%175 ‘ 175 J (35) 4566 2QQN
OO 506
o o
000,
o o
D
Inverter model H H1 | H2 | H3
FR-A846-01800(55K) to 02600(90K) | 1360 | 1334 | 16 | 1314
FR-A846-03250(110K), 03610(132K) | 1510 | 1482 | 18 | 1464
(Unit: mm) (Unit: mm)
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<Outline drawing>
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<Panel cutting dimension drawing>

3.2max

2-M3 screw

Panel

Operation
panel

Air-bleeding hole

+] Denotes the space required to connect an optional

120 or morex*1

27.8

L

Operation panel connection
cable (FR-CB2[ ] ) (option)

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

operation panel connection cable (FR-CB2[ ]). When

using another cable, leave the space required for the

cable specification.

(Unit: mm)




When encasing the inverter or the converter unit in an enclosure, the heat generated in the enclosure can be greatly reduced by protruding
the heatsink of the inverter or the converter unit. When installing the inverter in a compact enclosure, etc., this installation method is
recommended. For the FR-A840-04320(160K) or higher, a heatsink can be protruded outside the enclosure without using an attachment.

€ When using a panel through attachment (FR-A8CN)

For the FR-A820-00105(1.5K) to FR-A820-04750(90K) and FR-A840-00023(0.4K) to FR-A840-03610(132K), a heatsink can be protruded
outside the enclosure using a panel through attachment (FR-A8CN). Refer to the instruction manual of the panel through attachment (FR-
AB8CN) for details.

« Drawing after attachment installation (when used with the FR-A8CN)

W D D1_
Attachment | 1, Type w H H1 H2 H3 D D1 D2
Py a4 R Panel FR-AB8CNO1 | 150 389.5 | 260 1115 |18 97 48.4 24.3
FR-AB8CNO2 | 245 408.5 | 260 116.5 |32 86 89.4 21.3
L] A £ FR-AB8CNO3 | 245 448.5 | 300 116.5 |32 89 106.4 |21.3
[0 Q] —J FR-ABCNO04 | 280 554 400 1135 |32 96.7 102.4 |40.6
FR-AB8CNO5 | 357 654 480 130 44 130.8 | 64.2 105
T FR-ABCNO06 |478.2 | 650 465 145 40 96 154 55
g FR-A8CNO7 |510.2 | 805 610 150 45 130 120 105
FR-AB8CNO8 |510.2 | 845 650 150 45 176.5 | 183.5 |40
FR-AB8CNO09 |510.2 | 725 530 150 45 152.3 | 147.7 | 65
0o o] P L (Unit: mm)
T 4 2
Attachment Panel
« Enclosure cut dimensions (when used with the FR-A8CN)
FR-A8CNO1 FR-A8CNO02 FR-A8CNO03 FR-A8CNO04
‘ 112 ‘ 175 ‘ ‘ 175 ‘ ‘ 200 ‘
T — ¢ — e — =
d L Ed Ll (i)l T :
=+ I -+ F -+ ] g Tt
244
Q3 ! 5 ! S ! S !
8 & 8 & S8 & w3 2
« N « Y ® 32} ™ <
6-M5 screw | 6-M5 screw 6-M5 screw 6-M8 screw|
wn 0| H
i =g =14 - g
+ " C L 2 T . T ‘
‘ 136 ‘ f ‘ 195 ‘ ‘ 195 ‘ B ‘ 230 ‘ !
145 (Unit: mm) 212 (Unit: mm) 212 (Unit: mm) . 260 | (Unit: mm)
FR-A8CNO5 FR-A8CNO06 FR-A8CNO7
290 410 470
‘ 25 ‘ | 380 | | 440 |
+ | —
: R ke o i
3@ o—71 X X
ﬁ ! 3 o 19 o
©| © o © o <] N~y <
I 53 — o © ~
n 0 [Te} ©
6-M8 screw 4-M10 screw 4-M10 screw
[ 4 [ ] El IR El
< iEE + i + =
‘ 270 ‘ ‘ 380 ‘ ‘ 410 ‘
330 (Unit: mm) 440 (Unit: mm) ar7 (Unit: mm)
FR-A8CNO8 FR-A8CN09
470 470
440 440
2 A SE R e
o o
3| 3 3| o 3
E ~ g (=]
4-M10 screw 4-M10 screw
] kil Al Kl
&
? 400 ? 1 ? 400 T 1
477 (Unit: mm) 477 (Unit: mm)
For a compatibility table between the attachment and the inverter, refer to page 169.
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€ Heatsink protrusion through the panel for the FR-A840-04320(160K) or higher

« Enclosure cutting
Cut an enclosure according to the capacity of the inverter or the converter unit.

FR-A840-04320(160K)
FR-A840-04810(185K)

6-M10 screw

13
N
=1
o
N
Q
o

Hole

985
954

18

FR-CC2-H315K
FR-CC2-H355K

580

6-M10 screw

200

15

+

200

i —"4

1300
1270

Hole

15

FR-A840-05470(220K)
FR-A840-06100(250K)
FR-A840-06830(280K)

15

662

6-M10 screw

984
954

Hole

15

FR-CC2-H400K
FR-CC2-H450K
FR-CC2-H500K
FR-CC2-H560K
FR-CC2-H630K

580

6-M10 screw

15

200 200
- + /

1550
1520

Hole

15

1300

15

520

FR-A842-07700(315K)
FR-A842-08660(355K)

6-M10 screw

200

T

+

200

1270

Hole

15

FR-A842-09620(400K)
FR-A842-10940(450K)
FR-A842-12120(500K)

15

6-M10 screw
660

T Vv

240 240

1550

1520

Hole

15

(Unit: mm)




« Shift and removal of a rear side installation frame

For the FR-A840-04320(160K) to FR-A840-06830(280K) For the FR-A842-07700(315K) to FR-A842-12120(500K),
FR-CC2-H315K to FR-CC2-H630K

One installation frame is attached to each of the upper and lower parts of  Two installation frames are attached to each of the upper and

the inverter. Change the position of the rear side installation frame on the lower parts of the inverter or the converter unit. Remove the rear

upper and lower sides of the inverter to the front side as shown below. side installation frame on the upper and lower sides of the
When changing the installation frames, make sure that the installation inverter or the converter unit as shown below.
orientation is correct.
Removal
=3 . .
L /Upper installation
&) Upper oo [— — — | i
installation | _ _| | frame (rear side)
ORRIOINGN |o
frame [

== \
== IO

== AONIOND HHHH
o o B=E DD |,

H
O 3 o A Lower ==

&l . . Lower installation
S~ installation N -
Shiﬂ\/ frame < frame (rear side)
Removal

* Installation of the inverter or the converter unit
Push the inverter heatsink portion outside the enclosure and fix the enclosure and the inverter or the converter unit with upper and lower
installation frame.

Enclosure

ilnside the

enclosure| | Exhausted air

-————
4 N

= h
=05 -
==
=5
==

o

°

There are finger guards behind the enclosure.
Therefore, the thickness of the panel should be

sBuimelq uolsuawiq auljanO H

Inverter/ o less than 10 mm (*1) and also do not place
Converter unit i anything around finger guards to avoid contact
~ with the finger guards.

Enclosure

5 Installation
frame Finger guard
o 10 mm=1 ‘ 140 mm ‘ c
S
[{e]
‘ = ‘ N —

cj}ming Dimension of
—— . _wind | the outside of
185 mm the enclosure

T CIT LI LN
: o*® NOTE ;
« Having a cooling fan, the cooling section which comes out of the enclosure cannot be used in the environment of water drops, oil, mist, dust,
etc.
« Be careful not to drop screws, dust etc. into the inverter or the converter unit and the cooling fan section.
« The FR-A7CN panel through attachment cannot be installed on the FR-A800 series.
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Terminal Connection Diagram

* FM type

*1

*2
*3
*5

*6
*7
*8

*9

*10
*11
*12
*13
*14

FR-A820-00770(15K) to 01250(22K),

/~ FR-A840-00470(18.5K) to 01800(55K) ~ ™\
DC reactor Brake resistor=8
(FRHEL)1

DC reactor Brake resistor

(FR HEL)*1 f(FR-ABR)W*S I o )
Sink logic . o Brake unit 1 ----
©Main circuit terminal - R GEanhd 1Jumper:
OControl circuit terminal ! i (Groun )

o
Earth :Jumperi, " Jumper 3

(Ground)
N/-
limit circuit
Mcce_ __MC_ 1 \= ~ )

Three-phase — — Inrush current U —
ACpower ——X _i—wo £ ,,,,Iln,m,amun K n
supply — X o [ mo
e Jumper — o o {EMCItey = Earth (Ground)

Jumper L6 [oo1! ON/OFF
*2 OFF | connecter

Earth
(Ground) =
Control input signals |
(No voltage input allowed)+*3

Forward rotation start

Relay output+10 ;

Relay output 1
(Fault output)

Reverse rotation start
Start self-holding selection
High speed

Multi-speed { Middle speed
selection

Lowspeed &— _——O—— || & 1 s SF oo

Running

Second function selection Up to frequency
Instantaneous

Output stop 3
power failure |

Reset Overload

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

power failure

Contact input common

Frequency detection

<Open collector output common >

: Jog operation
' Sink/source common

(Common for external power supply transistor)

24V external power
supply input

PU

Common terminal «5 Voltage/current - connector
Y - =z input switch. - -
Frequency setting signals (Analog) (O10E(+10V) ON Indicator
USBA [ (Frequency meter, etc.)
(D10(+5V) connector

<Moving—coi| type

Frequency setting 1maA full-scale

[DCO to 5V] Inmal value 3
Q2 (DCO to 10V selectable) 5 1 [usa

potentiometer

1 12W1kQ*6 DCO to 20mA i

' mini

: R | (Qzloolcannnn) connector *) Analog signal output

3 Rl DCOTo £10V] Initial value (010£10VDC)

: Auxiliary Ef)) T T (DCO to #5V selectable )5 ! I
' input =) 7T ” - ' RS-485 terminals
! . L [DC4to 20mA] Inmal value

H Terminal 4 input (+) >——————)4 DCOto5V sel ) ' ] Data

(Currentinput)  (-) >z ——— < s .. transmission

| [Connector 1]{comnector2] | i< T rxo. Joaa

| | ?SNGD reeepten
CIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIiIiiCEEEEEEEEEEeeeeettet ! GND

Safety stop signal | i 4V

Term\natlng
resistor Vee

Safety stop input (Channel 1) __

i Output shutoff
Safety stop input (Channel 2) ___ === circﬁit ) satety monitor output
Safety stop input common- - - - - _

Safety monitor output common

For the FR-A820-03800(75K) or higher, the FR-A840-02160(75K) or higher, and when a 75 kW or higher motor is used, always connect a DC reactor (FR-
HEL), which is available as an option. (To select a DC reactor, refer to page 27, page 197, and select one according to the applicable motor capacity.)
When connecting a DC reactor to the FR-A820-03160(55K) or lower or the FR-A840-01800(55K) or lower, remove the jumper across terminals P1 and P/+
before connecting the DC reactor. The IP55 compatible model has a built-in DC reactor.

When using separate power supply for the control circuit, remove the jumper between R1/L11 and S1/L21. IP55 compatible models do not have terminals
R/L11, S/L21, and jumpers.

The function of these terminals can be changed with the input terminal assignment (Pr.178 to Pr.189). (Refer to page 130.)

Terminal JOG is also used as a 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, set the voltage/current input
switch OFF. To input a current, set the voltage/current input switch ON. (Refer to page 117.)

It is recommended to use 2 W1k Q 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)).
Connect a brake resistor across terminals P/+ (P3) and PR. (Terminal PR is equipped in FR-A820-00046(0.4K) to 01250(22K), FR-A840-00023(0.4K) to
01800(55K).) Install a thermal relay to prevent overheating and damage of discharging resistors.

Do not connect the DC power supply (under DC feeding mode) to terminal P3.

The function of these terminals can be changed with the output terminal assignment (Pr.195, Pr.196). (Refer to page 131.)

The function of these terminals can be changed with the output terminal assignment (Pr.190 to Pr.194). (Refer to page 131.)

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

Not required when calibrating the scale with the operation panel.

Do not change the initially set ON (enabled) position of the EMC filter ON/OFF connector in the case of the inverter with a built-in C2 filter (IP55 compatible
model). The Class C2 compatibility condition is not satisfied with the EMC filter OFF. The FR-A846-00250(7.5K)-C2 to FR-A846-00470(18.5K)-C2 are not
provided with the EMC filter ON/OFF connector. The EMC filter is always ON.




* CAtype

FR-A820-00770(15K) to 01250(22K),
/" FR-A840-00470(18.5K) to 01800(55K) ~ ™\

DC reactor Brake resistor=8
(FR-HEL)*1

DC reactor Brake resistor
[ (FR-ABR)*7+8

Sourse logic s h
(®Main circuit terminal (GEanhd) +Jumper; 0
round) 4 )
(OControl circuit terminal © © ©
current
limit circuit

\

© Motor
K m@
©

= Earth (Ground)

Three-phase —é—x/—ﬁ-u ;
AC power  — X o
supply — X e

| _ON (%12
1 [o_o1! EMC filter
CQRULIT |} "o 5! ONIOFF

OFF | connecter

©D  Main circuit De

Control input signals
(No voltage input allowed)*3

Forward rotation start

Control circui

Relay output 1
(Fault output)

Reverse rotation start
Start self-holding selection
High speed

Multi-speed | Middle speed
selection

Low speed

Second function selection Up to frequency

.
H
Output stop H Instantaneous
H power failure
Reset H Overload

Terminal 4 input selection
(Current input selection)
Selection of automatic restart
after instantaneous power failure
Common for external power
supply transistor

Contact input common
24VDC power supply

Frequency detection

Open collector output common
Sink/source common

; Jog operation

24V external power (O+24
supply input Voltage/current =
Common terminal *5 inputgswitch el el - .
””””””” P S S o — B Al

Frequency setting signals (Analog)r O10E(+10V) OC’J:g Hosea (CA) *r—v—r—v—P; T (+) Analog current output
(O10(+5V) 24 ¢ |connector il ,() (0t020mADC)

Frequency setting 32 IDCO to 5V | Initial value | r

potentiometer DCO to 10V : { -

12W1kQ#6 5 ( DCO to 20mA seledable) . H U_SB AMO- ‘A\ ‘7\, *) Analog signal output
f > (Analog common) gmn B o (DCO to £10V)

v | connector 5 Dasmmmy, (-

Augxiliary (+) >———— ‘.
input (=) > 5 1

1

DC4 to 20mA| Initial value

DCO to 5V selectable)
(Ba oYy »

O
=

Data
transmission

Terminal 4 input (+)
(Currentinput) (-

P \ RXD+
| Connector for plug-in option connection 5 4. Data
i HOND reception
1 :: : ﬂ?sNGD [y P

Safety stop signal Shorting ‘
wire ol

Terminating
resistor peel)

Safety stop input (Channel 1) __J. 2" | | i Soooooooooooopoooooooooo S-S e e e

Output shutoff So (SO)

Safety stop input (Channel 2) __ === circuit

Safety monitor output
Safety stop input common- - - - - _

Safety monitor output common

x1  For the FR-A820-03800(75K) or higher, the FR-A840-02160(75K) or higher, and when a 75 kW or higher motor is used, always connect a DC reactor (FR-
HEL), which is available as an option. (To select a DC reactor, refer to page 27, page 197, and select one according to the applicable motor capacity.)
When connecting a DC reactor to the FR-A820-03160(55K) or lower or the FR-A840-01800(55K) or lower, remove the jumper across terminals P1 and P/+
before connecting the DC reactor.
The IP55 compatible model has a built-in DC reactor.

*2  When using separate power supply for the control circuit, remove the jumper between R1/L11 and S1/L21. IP55 compatible models do not have terminals
R/L11, S/L21, and jumpers.

*3  The function of these terminals can be changed with the input terminal assignment (Pr.178 to Pr.189). (Refer to page 130.)

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

*5  Terminal input specifications can be changed by analog input specification switchover (Pr.73, Pr.267). To input a voltage, set the voltage/current input
switch OFF. To input a current, set the voltage/current input switch ON. (Refer to page 117.)

=6 Itis recommended to use 2 W1k Q when the frequency setting signal is changed frequently.

*7  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)).

+*8  Connect a brake resistor across terminals P/+ (P3) and PR. (Terminal PR is equipped in FR-A820-00046(0.4K) to 01250(22K), FR-A840-00023(0.4K) to
01800(55K).) Install a thermal relay to prevent overheating and damage of discharging resistors.

*9 Do not connect the DC power supply (under DC feeding mode) to terminal P3.

=10 The function of these terminals can be changed with the output terminal assignment (Pr.195, Pr.196). (Refer to page 131.)

*11 The function of these terminals can be changed with the output terminal assignment (Pr.190 to Pr.194). (Refer to page 131.)

*12 Do not change the initially set ON (enabled) position of the EMC filter ON/OFF connector in the case of the inverter with a built-in C2 filter (IP55 compatible
model). The Class C2 compatibility condition is not satisfied with the EMC filter OFF. The FR-A846-00250(7.5K)-C2 to FR-A846-00470(18.5K)-C2 are not
provided with the EMC filter ON/OFF connector. The EMC filter is always ON.
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* Inverter (FM type)

Sink logic
(©Main circuit terminal

Brake unit
OControl circuit terminal | (option)

T

Converter 3 3
unit b
ORILL R T U
o 1 o— Motor
SiL2 = G
%T/B N"é( =5 K _ -
Jumper T
. '. IRAILALL — Earth (Ground)
(O)s1/L21
Earth . . . 5
(Ground) = Main circuit &)

N R SR Control circuit || ‘
' Control input signals Relay output #7 !
OH 1 (No voltage input allowed) *2 i

Forward rotation start

RES
SD

Relay output 1
(Fault output)

Reverse rotation start ¢——
Start self-holding selection ¢——

High speed ¢——

Multi-speed

X Middle speed ¢——
selection

Relay output 2

Low speed ¢——
Jog operation ¢——

Second function selection ¢——
Output stop

Reset

Terminal 4 input selection ¢——
Selection of automatic restart

'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
0
'
'
'
'
'
'
'
'
'
'
T
'
'
'
'
'
'

after instantaneous power failure ¢—— é
Contact input common %) say Frequency detection
SE L /Open collector output common
24VDC power supply () Sink/source common
(Common for external power supply transistor) |, TTTTTTTTooooqTooooooooooonnnnnnnnnnnn s
24V external power (O+24 PU
supply input Voltage/current |connector
Common terminal *5 . : i
ek inputswith FIC b < L e
Frequency setting signals (Analog) ()10E(+10V) ON . (FM) V]
,,,,,,, ( ) | |USBA | Calibration meter, etc.)
()10(+5V) 24 1 [connector ‘resistor 11 _JLI'L | (Moving-coil type
Frequency setting & 0 to 5VDC] Initial value ! — 1mA full-scale
potentiometer 2 <0to 10VDC selectable)*sl USB
1/2W1kQ *6 0 to 20mADC ! [mini B * Analog signal output
7 7 (Analog common) ! [connector o (0 to +10VDC)
g 8

0 to +10VDC ] Initial value :
(010 +5VDC selectable)ss 1= === === ====q-=-ss-oossssoooossoeooooooooo
» fi RS-485 terminals |

4 to 20mADC | Initial value "

a } Data
0 to 5VDC > " transmission
<0 {0 10VDC selectable |+5 o

Terminal 4 input 4y %
(Currentinput)  (-) >———+—

Terminating Ve 5V (Permissible load

resistor current 100mA)

i o Data
+ Connector for plug-in option connection Connector 1 IConnector 2]: :<E }reception
i q 0
' Connector 3 b0 i N
 IITITIIIIITIIIIITITIITITIIIIIIIILLLI| e [Il:_‘ i GND
Safety stop signal Shorting 24V ' ]
wire % '

; O

; f i hannel 1) --{--~OS—— | L IIIIIIIIIIIooToiiiiniiIIIIIIIIIIIIIIII
: Safety stop input (Channel 1) Output shutoff S50 ,
E Safety stop input (Channel 2) ----=== circuit 4&
H Safety stop input common -----= ]

Safety monitor output

() Safety monitor output common

*]  Terminals R1/L11 and S1/L21 are connected to terminals P/+ and N/- with a jumper respectively. When using separate power supply for the control circuit,
remove the jumpers from R1/L11 and S1/L21.

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

=3 Terminal JOG is also used as the pulse train input terminal. Use Pr.291 to choose JOG or pulse.

=4 The X10 signal (NC contact input specification) is assigned to terminal MRS in the initial setting. Set Pr.599 = "0" to change the input specification of the
X10 signal to NO contact.

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

=6 Itis recommended to use 2 W1 k Q when the frequency setting signal is changed frequently.

*7  The function of these terminals can be changed with the output terminal assignment (Pr.195, Pr.196).

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

9 No function is assigned in the initial setting. Use Pr.192 for function assignment.

*10 Terminal FM can be used to output pulse trains as open collector output by setting Pr.291.

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



+ When the sink logic is selected

Sink logic
(©Main circuit terminal

+ For a 12-phase application

*]
*2
*3
*4
*5
*6
*7
*8

Ocontrol circuit terminal Inverter
MCCB MC DC reactor
IV ot Inrush current | P/+
Three-phase T limit circuit >O< ) Pl
AC power —X o O R N5 S NJ-
SupPly ; P ON i ON i EMC fitter
Jumper y[601i;[0_o]i ON/OFF
] \ OFF || OFF | connecter
ath L 9D Main circuit O
(Ground) = — :
”””” ety inieiieiie i eieielalulelalelelal Sty Open collector output *4
Control input signals Control Q'rcf'”t P p '
(No voltage input allowed) *2 f ' | . i bl !
Reset T ' ) nverter operation enable
' ! (NO contact) ' MRS
External thermal relay input " E ! ' (X10) *8
H ' 0 3 Inverter operation enable
z P O (NC contact) :
Contact input ¢— __—C — ?::gg E : : Inverter reset RES
ot 1 E E Instantaneous i
%o[lé o I power failure ;
oln ' g . '
Contact input common @ 24V | o K“ Cooling fan fault !
24VDC power supply : : » () sb
(Common for external power supply transistor) ! ' Open collector output common
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,j 0 <Sink/sourcecommon
24V external power +24 = = CIoIoIzo . .
supply input sD o Relay output *3
Common terminal E :
PU o Relay output !
connector| (Fault output) ;
USB *5 ':::::::::::::’:::’”"::::::::::::::::::::::“
mini B H RS-485 terminals
connector | !
' Data transmission
E Q; ] Data reception '
: GND :
 Connector for manufacturer setting «| ’__’C’(;r;;(;g{o’r’l’ ””””” O |
! + . Terminating . !
! v o vecO) 5V (Permissible load !
RS (R A N current 100mA) _____ 1
88R O
*7
88S O
(©Main circuit terminal orior
(OControl circuit terminal
DC reactor
Inrush current| P/+
limit circuit O Pr+
Three-phase 9 N/-
AC power
supply

| Power circuit for
control circuit

ON i ON i EMC filter
(007! (oo} ONIOFF

Main circuit S)e

When using separate power supply for the control circuit, remove the jumpers from R1/L11 and S1/L21.
The function of these terminals can be changed with the input terminal assignment (Pr.178, Pr.187, Pr.189).
The function of these terminals can be changed with the output terminal assignment (Pr.195).

The function of these terminals can be changed with the output terminal assignment (Pr.190 to Pr.194).
The connector is for manufacturer setting. Do not use.

Plug-in options cannot be used.

For manufacturer setting. Do not use.

To use RDA signal of the converter unit, select the NC contact input specification for the input logic of MRS signal or X10 signal of the inverter.
To use RDB signal of the converter unit, select the NO contact input specification for the input logic of MRS signal or X10 signal of the inverter.

(For changing the input logic, refer to the Instruction Manual of the inverter.)
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* FM type

Brake resistor
(FR-ABR)*7%8

DC reactor
(FR-HEL)*1

Brake u
(Option)

i

Sink logic :
(©Main circuit terminal . '
/.2 Jumper;

OcControl circuit terminal

Three-phase —E—X/—"'v .
AC power i
supply

o o+ EMC filter
[0 o1} ON/OFF
OFF | connecter

Main circuit

Control circuit

Control input signals
(No voltage input allowed)*3
Forward rotation start

Reverse rotation start
Start self-holding selection

High speed

Multi-speed

selection Middle speed

Low speed

Jog operation

Second function selection
Output stop

Reset

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

power failure

Contact input common
24VDC power supply

(Common for external power supply transistor)
24V external power (O+24 PU
supply input connector

Common terminal

.5 Voltage/current

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, input switch - _ F/IC
. N FM
Frequency setting signals (AI?E,]!E,JQ,), O10E(+10V) OC’):g USBA ( *]2)
()10(+5V) 24 connector|

Frequency setting

DCO to 5V Initial value

! potentiometer O2 7DCoto 10V

! UsB
L12WAKkQ#6 5 (Dcom 20mAse'e°tab'e>‘5 B

: 1(Analog common) connector
} DCO to £10V] Initial value !

' 1 (DCO to #5V selectable )5 ! Ethernet
i  |connector|
: Terminal 4 input. (1) & DC4to 20mA] Initial value:|  *14

: +)>=———O4 (DCOto 5V '

: T (DC Vselectable>*5 :

(Current input

Safety stop input (Channel 1) - -

Output shutoff -
circuit

Safety stop input (Channel 2)

Safety stop input common -----=

FR-A820-00770(15K) to 01250(22K),

(— FR-A840-00470(18.5K) to 01800(55K) ™\
DC reactor .
(FR-HEL)+1 Brake resistor+8

Earﬁ
(Ground)
| Inrush |
current
limit circuit

Relay output 1 ‘
(Fault output) '
| Relay output 2 :

Open collector output*11
Running

Up to frequency
Instantaneous power failure
Overload

Frequency detection

Sink/source common

< Open collector output common )

Indicator
(Frequency meter, etc.)

( Moving-coil type )

! \ICaIibration

!\ resistor #13 LI

1mA full-scale

Analog signal output
(0 to £10VDC)

Safety monitor output

Safety monitor output common

] For the FR-A820-03800(75K) or higher, the FR-A840-02160(75K) or higher, and when a 75 kW or higher motor is used, always connect a DC reactor (FR-

HEL), which is available as an option. (To select a DC reactor, refer to page 27, p
When connecting a DC reactor to the FR-A820-03160(55K) or lower or the FR-A8

age 197, and select one according to the applicable motor capacity.)
40-01800(55K) or lower, remove the jumper across terminals P1 and P/+

before connecting the DC reactor. The IP55 compatible model has a built-in DC reactor.
*2  When using separate power supply for the control circuit, remove the jumper between R1/L11 and S1/L21. IP55 compatible models do not have terminals

R/L11, S/L21, and jumpers.

=3 The function of these terminals can be changed with the input terminal assignment (Pr.178 to Pr.189). (Refer to page 130.)

*4  Terminal JOG is also used as a pulse train input terminal. Use Pr.291 to choose J

OG or pulse.

*5  Terminal input specifications can be changed by analog input specification switchover (Pr.73, Pr.267). To input a voltage, set the voltage/current input
switch OFF. To input a current, set the voltage/current input switch ON. (Refer to page 117.)
=6 Itis recommended to use 2 W1k Q when the frequency setting signal is changed frequently.

*7  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)).

*8  Connect a brake resistor across terminals P/+ (P3) and PR. (Terminal PR is equipped in FR-A820-00046(0.4K) to 01250(22K), FR-A840-00023(0.4K) to
01800(55K).) Install a thermal relay to prevent overheating and damage of discharging resistors.

=9 Do not connect the DC power supply (under DC feeding mode) to terminal P3.
*10
*11
*12
*13
*14

Terminal F/C (FM) can be used to output pulse trains as open collector output by
Not required when calibrating the scale with the operation panel.
The option connector 2 cannot be used because the Ethernet board is installed in

The function of these terminals can be changed with the output terminal assignment (Pr.195, Pr.196). (Refer to page 131.)
The function of these terminals can be changed with the output terminal assignment (Pr.190 to Pr.194). (Refer to page 131.)

setting Pr.291.

the initial status. The Ethernet board must be removed to install a plug-in

option to the option connector 2. (However, Ethernet communication is disabled in that case.)

*15

Do not change the initially set ON (enabled) position of the EMC filter ON/OFF connector in the case of the inverter with a built-in C2 filter (IP55 compatible

model). The Class C2 compatibility condition is not satisfied with the EMC filter OFF. The FR-A846-00250(7.5K)-C2 to FR-A846-00470(18.5K)-C2 are not

provided with the EMC filter ON/OFF connector. The EMC filter is always ON.



* CAtype

FR-A820-00770(15K) to 01250(22K),
/—  FR-AB40-00470(18.5K) to 01800(55K) ™=\

Brake resistor
DC reactor DC reactor
(FR-HEL)* f (FR-ABR)*7+8 (FR-HEL)+1 Brake resistor+8

Sourse logic " Brake unit R H
H
(©Main circuit terminal I ‘ (Option) o
(OControl circuit terminal e rﬁ 3 Earih ;Jumperr-
al . ' '
(Ground) 5 (Ground)‘

[0,
© 0 .« ON/OFF
OFF | connecter

QD Main circuit
******************************************** Control circuit === {---mrrmmre e g

Control input signals
%

(No voltage input allowed)=3
Forward rotation start

i i

i i

Reverse rotation start i Relay output 1 i

a (Fault output) '

Start self-holding selection ; :
High speed 3 3

Multi-speed | . : :
selection Middle speed 3 Relay output 2 3
Low speed : 3

Jog operation

Second function selection Runnin:
Output stop Up to frequency
Reset Instantaneous power failure

Terminal 4 input selection

(Current input selection) Overload

Selection of automatic restart v
after instantaneous power failure Z| Frequency detection
Common for external power [z
g (| Qe ctlctrouut commen
Contactinputcommon |~ ™~ & ¥ L ___.__l_a
24VDC power supply
”””” 24Vexternal power — (424
supply input PU

Common terminal +s Voltage/current |connector
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, input switch _ __ FIC P
' Frequency setting signals (Analog) O10E(+10V) OOF,g 3 Lssa (CA) ‘;v—v"—;v—v"—> (+) Analog current output
: _ (O)10(+5V) 24 3 ol L (0 to 20mADC)
1 Frequency setting a2 DCO to 5V | Initial value |
| potentiometer DCO to 10V i In---n
| 1/2W1kQ#6 (BE0 1 2B selectabigss iuge ™| —Z—ﬁ—v ) _
' 5 8l mini B e Analog signal output
: (Analog common) l conrocior 5 Vi (0 to +10VDC)
i i Y
: N e DCOTo£10v] Initial value |
' _Auxnlhary ﬁ*)) > (DCOto £5V selectable )«5 : [Ethernet
i inpu SR — :
oo T T DC4 to 20mA] Initial valuet | 12

Terminal 4 input (+) >————\—

4 (DCOto 5V selectable);s 0
(Currentinput)  (-)

DCO to 10V i

3 Connector for plug-in option connection ) ;
: ]
: :

J

24V
&

| Safety stop signal Shorting
1 wire

Safety stop input (Channel 1) -- Output shutoff | 77777777 T mp oo ,

circuit

Safety stop input (Channel 2) - ---=== Safety monitor output

Safety stop input common - - - - -=

Safety monitor output common

] For the FR-A820-03800(75K) or higher, the FR-A840-02160(75K) or higher, and when a 75 kW or higher motor is used, always connect a DC reactor (FR-
HEL), which is available as an option. (To select a DC reactor, refer to page 27, page 197, and select one according to the applicable motor capacity.)
When connecting a DC reactor to the FR-A820-03160(55K) or lower or the FR-A840-01800(55K) or lower, remove the jumper across terminals P1 and P/+
before connecting the DC reactor.

The IP55 compatible model has a built-in DC reactor.

=2 When using separate power supply for the control circuit, remove the jumper between R1/L11 and S1/L21. IP55 compatible models do not have terminals
R/L11, S/L21, and jumpers.

*3  The function of these terminals can be changed with the input terminal assignment (Pr.178 to Pr.189). (Refer to page 130.)

=4 Terminal JOG is also used as a pulse train input terminal. Use Pr.291 to choose JOG or pulse.

*5  Terminal input specifications can be changed by analog input specification switchover (Pr.73, Pr.267). To input a voltage, set the voltage/current input
switch OFF. To input a current, set the voltage/current input switch ON. (Refer to page 117.)

6 Itis recommended to use 2 W1k Q when the frequency setting signal is changed frequently.

=7  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)).

*8  Connect a brake resistor across terminals P/+ (P3) and PR. (Terminal PR is equipped in FR-A820-00046(0.4K) to 01250(22K), FR-A840-00023(0.4K) to
01800(55K).) Install a thermal relay to prevent overheating and damage of discharging resistors. (Refer to the Instruction Manual (Detailed).)

*9 Do not connect the DC power supply (under DC feeding mode) to terminal P3.

%10 The function of these terminals can be changed with the output terminal assignment (Pr.195, Pr.196). (Refer to page 131.)

=11 The function of these terminals can be changed with the output terminal assignment (Pr.190 to Pr.194). (Refer to page 131.)

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

%13 Do not change the initially set ON (enabled) position of the EMC filter ON/OFF connector in the case of the inverter with a built-in C2 filter (IP55 compatible
model). The Class C2 compatibility condition is not satisfied with the EMC filter OFF. The FR-A846-00250(7.5K)-C2 to FR-A846-00470(18.5K)-C2 are not
provided with the EMC filter ON/OFF connector. The EMC filter is always ON.
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+ FM type

FR-A820-00770(15K) to 01250(22K),
/ FR-A840-00470(18.5K) to 01800(55K) \

DC reactor Brake resistor=8
(FR-HEL)*1

DC reactor Brake resistor
(FR-HEL)*1 (FR-ABR)#7%8

Sink logic

©Main circuit terminal

(OControl circuit terminal =
Earth

(Ground)

Three-phase —l-></—§-v -
AC power  ——X_i—ro L
supply — :

Inrush current
limit circuit

{ ON ! EMC filter
| Co_o1; ON/OFF
! OFF | connecter

Control input signals
(No voltage input allowed)*3
Forward rotation start

Relay output 1
Reverse rotation start (Fault output)
Start self-holding selection

High speed

Multi-speed | Middle speed
selection

Lowspeed ¢— _——O—— || = 1 mmrmmomee e

Second function selection H (OUp to frequency
H
Output stop H Olnstantaneous
= power failure
- (OOverload

Reset

Terminal 4 input selection
(Current input selection)
Selection of automatic restart Open collector output common

after instantaneous Sink/source common
powerfailure | 7 [ gp @R ?d| 0 e bl

Contact input common {[PORT 1 CC-Link IE Field Network |
24VDC power supply a PORT 2 communication connector 3

: Jog operation

(Common for external power supply transistor) | | iTETmmmmmmmefaecmmeemmeaaoooo

24V externa\l ppwe{ 3 Connector for plug- !
supply inpu 0 connection !
Common terminal +5 Voltage/current | .

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, input switch. ... === ----ooopoooooooo oo
1 Frequency setting signals (Analog) (O10E(+10V) ON i
Y OFF
; ()10(+5V) >4
! Frequency setting o0 DCO to 5V] Initial value

7 - Indicator
(Frequency meter, etc.)
<Moving—coi| type

Safety stop signal Shorting wire S
()

Term\nati‘lﬁ;’\‘lcc &

3 5V
resistor

| potentiometer ()2 (DCOto 10V 1mA full-scale

! 12W1kQ%6 (B&D o Soma slectabies

| )

! { > (Analog common) "

: o ‘ *) Analog signal output

: - ST DCO to 10V Initial value | (0to £10VDC)

! el i ——" O (DCO 1o £5V selectable )5

; A, [DCEO20mA) nital value RS-485 terminals }

3 (Currentinput) ~ (-) 888 %8 ?X\/ seleciable)u E):t‘ami on 3
Dat 1

ata '

USB A connector reception '
USB mini B connector GND 3

Safety stop input (Channel 1)

Safety stop input (Channel 2) - —=— Output shutoff 3
circuit Safety monitor output '
Safety stop input common- - - - -~ ¢ 3

Safety monitor output common

] For the FR-A820-03800(75K) or higher, the FR-A840-02160(75K) or higher, and when a 75 kW or higher motor is used, always connect a DC reactor (FR-
HEL), which is available as an option. (To select a DC reactor, refer to page 27, page 197, and select one according to the applicable motor capacity.)
When connecting a DC reactor to the FR-A820-03160(55K) or lower or the FR-A840-01800(55K) or lower, remove the jumper across terminals P1 and P/+
before connecting the DC reactor. The IP55 compatible model has a built-in DC reactor.

*2  When using separate power supply for the control circuit, remove the jumper between R1/L11 and S1/L21. IP55 compatible models do not have terminals
R/L11, S/L21, and jumpers.

=3 The function of these terminals can be changed with the input terminal assignment (Pr.178 to Pr.189). (Refer to page 130.)

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

*5  Terminal input specifications can be changed by analog input specification switchover (Pr.73, Pr.267). To input a voltage, set the voltage/current input
switch OFF. To input a current, set the voltage/current input switch ON. (Refer to page 117.)

=6 Itis recommended to use 2 W1k Q when the frequency setting signal is changed frequently.

*7  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)).

*8  Connect a brake resistor across terminals P/+ (P3) and PR. (Terminal PR is equipped in FR-A820-00046(0.4K) to 01250(22K), FR-A840-00023(0.4K) to
01800(55K).) Install a thermal relay to prevent overheating and damage of discharging resistors. (Refer to the Instruction Manual (Detailed).)

*9 Do not connect the DC power supply (under DC feeding mode) to terminal P3.

*10 The function of these terminals can be changed with the output terminal assignment (Pr.195, Pr.196). (Refer to page 131.)

*11 The function of these terminals can be changed with the output terminal assignment (Pr.190 to Pr.194). (Refer to page 131.)

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

=13 Not required when calibrating the scale with the operation panel.



+ CA type
FR-A820-00770(15K) to 01250(22K),
/" FR-A840-00470(18.5K) to 01800(55K) ~ ™\

DC reactor Brake resistor=8
(FR-HEL)*1

DC reactor Brake resistor v
(FR-HEL)#1 [ (FR-ABR)¥7+8
Sourse logic i (R - 1
(©Main circuit terminal IR (GEa'{hd) .
tmrmmmsmbe roun:
(OControl circuit terminal ol ‘Jumper;‘,’ %) &
Inrush
N/- current
limit circuit
MCCB \_~~ A )
Tpeephese T o I
Ao RN i oY il e 17— —
Suply [ TON | S
[ o' EMC filter T
Jumper R1/L11 15—~ ON/OFF = Earth (Ground)
*2 (J81/L21 || OFF | connecter

©D  Main circuit De

Control input signals
(No voltage input allowed)*3

Forward rotation start

Control circui Relay output+10

Relay output 1

Reverse rotation start (Fault output)

Start self-holding selection
High speed

Multi-speed Middle speed
selection

Low speed

Jog operation

Second function selection Up to frequency

Output stop Instantan_eous
power failure
Reset Overload

Terminal 4 input selection
(Current input selection)
Selection of automatic restart
after instantaneous power failure
Common for external power
supply transistor

Contact input common
24VDC power supply

() Frequency detection

Open collector output common
Sink/source common

SINK

»——O
N
5
<

7777777 24Vextemalpower ———(j+24 ) ![Connector 2] Connector for plug-in option !
. ‘ connection !
Ci sup;:ly Invputl o5 Voltage/current 1 E
*”~f—f———ofnirr‘?[],?tr?l,n,a,,,,,,”””7 —7—”77”,,,?‘}1@,5,"‘{%0,“ ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
F tting signals (Anal ON
reaueney sting senals (nace) Q00 A FIC, sn aih)
(e 2 4 (CA) 1 Analog current output

Frequency setting
potentiometer
12W1kQ#6

IDCO to 5V | Initial value

()2 /DCOto 10V
(Beot 20mAse'e°1a‘b'e>*5

.,y (0020mADC)

(Analog common)

""" o Analog signal output
Auxiliary (415 */ DCO o £10V] Initial value Ll (DeotexioY)
in:ﬁ't'ary E_) 71 (DCOto £5V selectable )5

,,,,, . RS-485 terminals

] Data
transmission

DC4 to 20mA| Initial value

DCO to 5V selectable)
(Ba oYy »

Terminal 4 input (+) >
(Currentinput)  (-) »z——

O
=

Data
USB A connector reception

USB mini B connector

Safety stop signal

Safety stop input (Channel 1) _

. Output shutoff
Safety stop input (Channel 2) __ == circuit Safety monitor output

Safety stop input common- - - - - _

Safety monitor output common

x*]  For the FR-A820-03800(75K) or higher, the FR-A840-02160(75K) or higher, and when a 75 kW or higher motor is used, always connect a DC reactor (FR-
HEL), which is available as an option. (To select a DC reactor, refer to page 27, page 197, and select one according to the applicable motor capacity.)
When connecting a DC reactor to the FR-A820-03160(55K) or lower or the FR-A840-01800(55K) or lower, remove the jumper across terminals P1 and P/+
before connecting the DC reactor.

The IP55 compatible model has a built-in DC reactor.

*2  When using separate power supply for the control circuit, remove the jumper between R1/L11 and S1/L21. IP55 compatible models do not have terminals
R/L11, S/L21, and jumpers.

*3  The function of these terminals can be changed with the input terminal assignment (Pr.178 to Pr.189). (Refer to page 130.)

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

=5 Terminal input specifications can be changed by analog input specification switchover (Pr.73, Pr.267). To input a voltage, set the voltage/current input
switch OFF. To input a current, set the voltage/current input switch ON. (Refer to page 117.)

*6 Itis recommended to use 2 W1k Q when the frequency setting signal is changed frequently.

*7  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)).

*8  Connect a brake resistor across terminals P/+ (P3) and PR. (Terminal PR is equipped in FR-A820-00046(0.4K) to 01250(22K), FR-A840-00023(0.4K) to
01800(55K).) Install a thermal relay to prevent overheating and damage of discharging resistors. (Refer to the Instruction Manual (Detailed).)

*9 Do not connect the DC power supply (under DC feeding mode) to terminal P3.

*10 The function of these terminals can be changed with the output terminal assignment (Pr.195, Pr.196). (Refer to page 131.)

*11 The function of these terminals can be changed with the output terminal assignment (Pr.190 to Pr.194). (Refer to page 131.)
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€ Speed control

Standard motor with encoder (SF-JR) and 5 V differential line driver

Vector control dedicated motor
(SF-V5RU, SF-THY) and 12 V complementary

SF-JR motor
Mees,Me . with encoder
Three-phase —5-></;—5—g g
AC power —></,—-—U
SUPPIY — it £

Forward rotation start
Reverse rotation start

Contact input common

Towe it
)
*10V)

w7  smeSaesamama
Three-phase =——ix_ ——t—o

AC POWET gyt & H
supply gt T
—_—

I Thermal

External PCO protector
I

thermal

Complementary,

Teminaling
resistor

3 12VDC power
+) 14()_supply 5

€ Torque control

Standard motor with encoder (SF-JR) and 5 V differential line driver

Vector control dedicated motor
(SF-V5RU, SF-THY) and 12 V complementary

SF-JR motor
MCCB, P Me. . with encoder__
Three-phase —'—)</—;—E—c — U
AC power — X
supply ——x i —t—a—o :

Forward rotation start
Reverse rotation start
Contact input common

Torque command (+) >———————
(10V) () g

w7 emeemermmae.
Three-phase =——ix

AC POWET gyt

supply [Nl

I Thermal

Extemnal PC protector
thermal et
relay input *8

\FR-A8AP

1Complementa

'
\Terminating
1 resistor

= "3 12VDC power
() ,(-)_supply 5




& Position control

Vector control dedicated motor (SF-V5RU, SF-THY) and 12 V complementary

Positioning unit
MELSEC iQ-R RD75P[ ]

MELSEC-Q QD75P[ JN/QD75P] |

MELSEC-L LD75P][ ]

OCR

SF-V5RU, SF-THY
A

I
I
__ _ __ _ _, Three-phase __* ' |
! AC power ~ T T oy |
| supply =% T2 |
\ FLS H — ::-U--'---
| RLS O—~—1¢ et !
\ DOG C R External thermal protector PC () ) Thetrmta l |
| STOP O— _—4 relay input =8 RH(OH) [ G1 proJe_(i_or !
| | Forward stroke end OSTE v SD, |
| | Reverse stroke end N sTR : FR_ASAE’A'] ,,,,,,, !
. | Pre-excitation/servo on Dixe PAD !
! i ]
| CLEAR Clear 5|gnla| CLR w | PB1 i |
i PULSE F Pulse train JOG +10] PB2 :
Sign signal H
PULSE R NP =9 | Differential
- v 24VDC power supply e P21 |
: O
| CLRCOMO ) PC Pz2 L :
. PULSE cOM O SE |
Complementary PG ,
| RDYCOM O —
1 lerminating
! COMQ Preparation ready signal L |
| READY O p y $19 RDY*]IE O e e ] o _:
- H*4 power supply *5

Torque limit command (+) T
(£10V) (-)

|
| OFF
i
:

*]

*2
*3
*4
*5

*6
*7
*8

*9

The pin number differs according to the encoder used.

Speed, control, torque control, and position control by pulse train input are available with or without the Z-phase being connected.

Connect the encoder so that there is no looseness between the motor and motor shaft. Speed ratio must be 1:1.

Earth (ground) the shield of the encoder cable to the enclosure using a tool such as a P-clip. (Refer to the Instruction Manual (Detailed).)

For the complementary, set the terminating resistor selection switch to OFF position. (Refer to the Instruction Manual (Detailed).)

A separate power supply of 5 V/12 V/15 V/24 V is necessary according to the encoder power specification.

When the encoder output is the differential line driver type, only 5 V can be input.

Make the voltage of the external power supply the same as the encoder output voltage, and connect the external power supply across PG and SD.
For terminal compatibility of the FR-JCBL, FR-V7CBL, and FR-A8AP, refer to the Instruction Manual (Detailed).

For the fan of the 7.5 kW or lower dedicated motor, the power supply is single phase. (200 V/50 Hz, 200 to 230 V/60 Hz)

Connect the recommended 2W1kQ resistor between terminals PC and OH. (Recommended
product: MOS2C102J 2W1kQ by KOA Corporation)

Insert the input line and the resistor to a 2-wire blade terminal, and connect the blade terminal to
terminal OH.

Insulate the lead wire of the resistor, for example by applying a contraction tube, and shape the
wires so that the resistor and its lead wire will not touch other cables. Caulk the lead wire securely
together with the thermal protector input line using a 2-wire blade terminal.

(Do not subject the lead wire's bottom area to an excessive pressure.)

To use a terminal as terminal OH, assign the OH (external thermal O/L relay input) signal to an
input terminal. (Set "7" in any of Pr.178 to Pr.189. For details, refer to page 130.)

Assign the function using Pr.178 to Pr.184, Pr.187 to Pr.189 (input terminal function selection).

When OH signal is assigned to terminal RH
(Pr.182="7")

2-wire blade terminal

To thermal protector

Resistor (2 W1kQ) ———~ A

Insulate

*10  When position control is selected, terminal JOG function is invalid and simple position pulse train input terminal becomes valid.

*11

Assign the function using Pr.190 to Pr.194 (output terminal function selection).
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Terminal Specification Explanation

[indicates that terminal functions can be selected from Pr.178 to Pr.196 (I/O terminal function selection).
Terminal names and terminal functions are those of the factory set.

Terminal

Type Symbol Terminal Name Description
R/|__I_:/lL§£|l_2 AC power input Connect to the commercial power supply.
U, VvV, W Inverter output Connect a three-phase squirrel-cage motor or PM motor.
R1/L11, Power supply for Connected to the AC power supply terminals R/L1 and S/L2. To retain alarm display and alarm output, apply
S1/L21x2 control circuit external power to this terminal.
P/+ PR Brele e Connect an optional brake resistor across terminals P/+ and PR. Remove the jumper across terminals PR and
' : PX for the inverter capacity that has terminal PX. (FR-A820-00630(11K) or lower, FR-A840-00380(15K) or
*1%2 connection lower)
= P3, PR Brake resistor Connect an optional brake resistor across terminals P3 and PR. (FR-A820-00770(15K) to 01250(22K), FR-
o *1%2 connection A840-00470(18.5K) to 01800(55K))
S P/+, N/- | Brake unit connection | Connect the brake unit (FR-BU2), power regeneration common converter (FR-CV) or regeneration common
k= ) ; converter (MT-RC) and high power factor converter (FR-HC2).
g P3, N/- Brake unit connection | pg not connect the DC power supply between terminals P3 and N/-. Use terminals P/+ and N/- for DC feeding.
@ Connect the separated converter type to terminals P/+ and N/- of the converter unit.
Remove the jumper across terminals P/+-P1 and connect a DC reactor. For the FR-A820-03800(75K) or higher,
P/+, P1«1 | DC reactor connection |the FR-A840-02160(75K) or higher, and when a 75 kW or higher motor is used, always connect a DC reactor,
which is available as an option.
PR, PX Built-in brake circuit |When the jumper is connected across terminals PX and PR (initial status), the built-in brake circuit is valid. The
*1%2 connection built-in brake circuit is equipped in the FR-A820-00490(7.5K) or lower and FR-A840-00250(7.5K) or lower.
@ Earth (Ground) For earthing (grounding) the inverter chassis. Must be earthed (grounded).
Forward rotation start | Turn on the STF signal to start forward rotation and turn it off to stop. When the STF and STR signals
Reverse rotation start | Turn on the STR signal to start reverse rotation and turn it off to stop. ?r:g ;ttjtr)r’;ecdomnsggglitsgie\?;ﬁly,
Start self-holding : :
Selizstion Turn on the STOP signal to self-hold the start signal.
Multi-speed selection |Multi-speed can be selected according to the combination of RH, RM and RL signals.
Jog mode selection :]I'(L)Jrn on the JOG signal to select Jog operation (initial setting) and turn on the start signal (STF or STR) to start
g operation.
Eullee i fnsul JOG terminal can be used as pulse train input terminal. To use as pulse train input terminal, the Pr.291 setting
p needs to be changed. (maximum input pulse: 100k pulses/s)
Seeene] fumeian Turn on the RT signal to select second function selection
selesiion When the second function such as “Second torque boost” and “Second V/F (base frequency)” are set, turning
on the RT signal selects these functions.
Output sto Turn on the MRS signal (2 ms or more) to stop the inverter output.
p p Use to shut off the inverter output when stopping the motor by electromagnetic brake.
5 Output stop Connect to terminal RDA of the converter unit (FR-CC2). When the RDA signal is turned OFF, the inverter
=2 ” (Inverter operation |output is shut off. The X10 signal (NC contact) is assigned to terminal MRS in the initial setting. Use Pr.599 to
= enable) change the specification to NO contact.
& Reset Used to reset alarm output provided when protective circuit is activated. Turn on the RES signal for more than
c 0.1s, then turn it off. Recover about 1s after reset is cancelled.
8 Terminal 4 input Terminal 4 is made valid only when the AU signal is turned on.
selection Turning the AU signal on makes terminal 2 invalid.
Selection of automatic
restart after When the CS signal is left on, the inverter restarts automatically at power restoration. Note that restart setting is
instantaneous power |necessary for this operation. In the initial setting, a restart is disabled.
© failure
c
il Contact input . ; . . . .
@ common (sink)s4 Common terminal for the contact input terminal (sink logic) and terminal FM.
2 sD External transistor | Connect this terminal to the power supply common terminal of a transistor output (open collector output) device,
£ common (source)+5 |such as a programmable controller, in the source logic to avoid malfunction by undesirable current.
= 24 VDC power supply [Common terminal for the 24 VDC power supply (terminal PC, terminal +24)
3] common Isolated from terminals 5 and SE.
© External transistor [ Connect this terminal to the power supply common terminal of a transistor output (open collector output) device,
o common (sink)x=4 such as a programmable controller, in the sink logic to avoid malfunction by undesirable currents.
S PC Contact input Common terminal for contact input terminal (source logic)
8 common (source)=s '
24 VDC power supply [Can be used as 24 VDC 0.1 A power supply.
10E When connecting a frequency setting potentiometer at an initial status, connect |10 VDC, permissible load
Frequency setting [it to terminal 10. current 10 mA
10 power supply Change the input specifications of terminal 2 when connecting it to terminal 5 VDC, permissible load
10E. current 10 mA
Inputting 0 to 5 VDC (or 0 to 10 V, 4 to 20 mA) provides the maximum output
: frequency at 5 V (10 V, 20 mA) and makes input and output proportional. Use . .
=) 2 Freql(Jve&(t:g see)zttmg Pr.73 to switch from among input O to 5 VDC (initial setting), O to 10 VDC, and 4 | Voltage input: KQ 41 k
= 9 to 20 mA. Set the voltage/current input switch in the ON position to select :\r/}pu; resistance 1QbIQ —:}- Q
@ current input (0 to 20 mA). Zoai(;ggm permissible voltage
> Inputting 4 to 20 mADC (or 0 to 5V, 0 to 10 V) provides the maximum output | cirent input:
2 frequency at 20 mA and makes input and output proportional. This input signal ‘stan,
(= . J : c n ) ! e . Input resistance 245 Q +5 Q
9 4 Frequency setting |is valid only when the AU signal is on (terminal 2 input is invalid). Use Pr.267 to | \aximum permissible current
=r (current) switch from among input 4 to 20 mA (initial setting), 0 to 5 VDC, and 0 to 10 30 mA
D VDC. Set the voltage/current input switch in the OFF position to select voltage
L input (0 to 5 V/0 to 10 V). Use Pr.858 to switch terminal functions.
E - Inputting 0 to +5 VDC or 0 to +10 VDC adds this signal to terminal 2 or 4 Input resistance 10 kQ +1 kQ
1 rquﬁ';ﬁ%'af; ng frequency setting signal. Use Pr.73 to switch between input 0 to 5 VDC and 0 | Maximum permissible voltage
to 10 VDC (initial setting) input. +20 VDC
Frequency setting | Common terminal for frequency setting signal (terminal 2, 1 or 4) and analog output terminal AM, CA. Do not
5
common earth (ground).
_‘% 10 For receiving PTC thermistor outputs. ?pggi%iglﬁoiggﬁgggsmr
£ PTC thermistor input |When PTC thermistor is valid (Pr.561 = "9999"), terminal 2 is not available for dp . . .
5 2 frequency setting etection resistance: 500 Q to
£ : 30 kQ (Set by Pr.561)




Terminal : .
Type Symbol Terminal Name Description
‘g_
5E For connecting 24 V external power supply.
gz +24 2 \gﬁg;ﬁ;ni?]lppuc;wer If the 24 V external power supply is connected, power is supplied to the control :Epﬂt ZS':;?E fitf\ g?igs\g}c
ag circuit while the main power circuit is OFF. p ’
2
1 changeover contact output indicates that the inverter protective function has .
E‘ ?5';%0&5?’;’&& activated and the output stopped. Alarm: discontinuity across B-C (continuity gc;n;act capacf:|tyt2390\/ 4AC
K across A-C), Normal: continuity across B-C (discontinuity across A-C) 3'0 VD(Cp%WgtAaC or =0.4)
Relay output 2 1 changeover contact output '
Switched low when the inverter output frequency is equal to or higher than the
Inverter running starting frequency (initial value 0.5 Hz). Switched high during stop or DC
injection brake operation. o
Switched low when the output frequency reaches within the Permissible load
Up to frequency range of +10% (initial value) of the set frequency. Switched 24 VDC (maximum 27 VDC)
= high during acceleration/deceleration and at a stop. O_l_ﬁ A | dropis 2.8V
s § Switched low when stall prevention is activated by the Enafir\rﬁrt’r?g\llvehikreo&éssi‘ nal iast
> | 9 Overload alarm stall prevention function. Switched high when stall ON.) 9
5 = preyenuon is cancelled_. i Alarm code (4 bit) LOW is when the open
=] g Instantaneous power Switched low when an instantaneous power failure and |output collector output transistor is
== o — e A L eterto page 119 |on conducted). HIGH i
= : when the transistor is OFF
= & O et el ol The function can be assigned setting Pr.192. (not conducted).
> Switched low when the inverter output frequency is
g Frequency detection |equal to or higher than the preset detected frequency
= and high when less than the preset detected frequency.
(8} Open collector output . !
SE TGN Common terminal for terminals RUN, SU, OL, IPF, FU
Output item: output frequency (initial setting),
For meter permissible load current 2 mA,
g EM < For full scale1440 pulses/s
g NPN open collector Select one e.g. output frequency from monitor items. Signals can be output from the open collector
gutput (The signal is not output during an inverter reset.) terminals by setting Pr.291. (maximum output pulse:
The output signal is proportional to the magnitude of the |50kpulses/s)
corresponding monitoring item. Output item: output frequency (initial setting),
The output signal is proportional to the magnitude of the |output signal 0 to +10 VDC,
> AM Analog voltage output | corresponding monitoring item.Use Pr.55, Pr.56, and permissible load current 1 mA (load impedance 10
o Pr.866 to set full scales for the monitored output kQ or more),
S frequency, output current, and torque. resolution 8 bit
< Output item: output frequency (initial setting),
CA 7 Analog current output Load impedance 200 Q to 450 Q
Output signal 0 to 20 mMADC
With the PU connector, communication can be made through RS-485. (1:1 connection only)
— PU connector » Conforming standard: EIA-485(RS-485) « Communication speed: 4800 to 115200 bps
« Transmission format: Multi-drop link « Wiring length: 500 m
TXD+, | Inverter transmission |With the RS-485 terminals, communication can be made through RS-485. (The FR-A800-E inverter does not
02 TXD- terminal have the interface.)
S S[RXD+,| Inverter reception
@ £ | RXD- terminal « Conforming standard: EIA-485(RS-485) « Communication speed: 300 to 115200 bps
(] . issi : i- i . ion:
.S Q (GSI\IG[)) Earth (Ground) Transmission format: Multi-drop link Overall extension: 500 m
IS
A connector (receptacle). .
2 USB A connector : . . Interface: Conforms to
< A'UlSB memory device enables parameter copies and the trace function. USBL.1 (USB2.0 full-speed
= — Mini B connector (receptacle). compatible)
£ USB B connector Connected to a personal computer via USB to enable setting, monitoring, test T T d: 12 Mb
g operations of the inverter by FR Configurator2. ransmission speea: ps
w Connector for
~ CON1 com(n;g?tui?tlon Communication can be made via the CC-Link |IE Field Network.
-5 T (The FR-A800-GF inverter has the connectors. For other inverters, the communication option FR-A8NCE is
; Connector for available for the CC-Link IE Field Network communication.)
8 CON2 communication
(Port 2)
Using Ethernet communication, the inverter's status can be monitored or the parameters can be set via Internet.
- Ethernet connector (Only the FR-A800-E inverter has the interface.)
) Terminals S1 and S2 are used for the safety stop input signal for the safety
s1 Safety stop input | relay module. Terminals S1 and S2 are used at the same time (dual channel). )
(Channel 1) Inverter output is shutoff by shortening/opening between terminals S1 and SIC, | Input resistance 4.7 kQ
or between S2 and SIC. In the initial status, terminals S1 and S2 are shorted Input current 4 to 6 mADC
Safety stop input with terminal PC k?y shgrting wires. Terminal SIC is shorted with terminall SD. (with 24 VDC input)
© S2 (Channel 2) Remove the shorting wires and connect the safety relay module when using the
= safety stop function.
(7 Safety stop input : -
2 SIC el TN Common terminal for terminals S1 and S2. —
@ Indicates the safety stop input signal status. Permissible load
> Switched to LOW when the status is other than the internal safety circuit failure. | 24 vDC (maximum 27 VDC)
2 Safety monitor output | Switched to HIGH during the internal safety circuit failure status. 01A
% So (SO) (open collector (LOW is when the open collector output transistor is ON (conducted). HIGH is 'I.'h It dropis 3.4V at
output) when the transistor is OFF (not conducted).) ( € voltage arop IS 5. a
Refer to the Safety stop function instruction manual (BCN-A23228-001) when |Maximum while the signal is
the signal is switched to HIGH while both terminals S1 and S2 are open. ON.)
Safety stop input f :
SOoC L [ e Common terminal for terminal So (SO). —
*1  Terminals R/L1, S/L2, T/L3, PR, P3, P1, and PX are not provided in the separated converter type.
2 Terminals R1/L11, S1/L21, PR, P3, and PX are not provided for the IP55 compatible model.
*3  Available for the FR-A820-00770(15K) to FR-A820-01250(22K), and the FR-A840-00470(18.5K) to FR-A840-01800(55K).
=4 The sink logic is initially set for the FM-type inverter.
*5  The source logic is initially set for the CA-type inverter.
6 Terminal FM is provided in the FM-type inverter.
«7  Terminal CA is provided in the CA-type inverter.
*8  Function and name of the separated converter type.
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[indicates that terminal functions can be selected from Pr.178, Pr.187, Pr.189 to Pr.195 (I/O terminal function selection).
Terminal names and terminal functions are those of the factory set.

Type | Terminal Symbol Terminal Name Description
RILL SIL2. TIL Connect these terminals to the commercial power supply.
(R2/L’182 Sé/LZg /A e For 12-phase applications, use these terminals for connection with a 12-phase rectifier power
T2/L32) ! P p transformer (3-winding transformer).
= For details, refer to the Instruction Manual of the converter unit.
2 P lv for th Connected to the AC power supply terminals R/L1 and S/L2. To retain the fault display and fault
g R1/L11,S1/L21 Ovi%rn?:loﬁpci):cgirt < output, remove the jumpers across terminals R/L1 and R1/L11 and across S/L2 and S1/L21 and
'z supply external power to these terminals.
= P/+, N/- Inverter connection Connect to terminals P/+ and N/- of the inverter.
@ Earth (ground) For earthing (grounding) the converter unit chassis. This must be earthed (grounded).
Use this signal to reset a fault output provided when a protective function is activated. Turn ON the
Reset RES signal for 0.1 s or longer, then turn it OFF.
In the initial setting, reset is always enabled. By setting Pr.75, reset can be set enabled only at fault
occurrence of the converter unit. The inverter recovers about 1 s after the reset is released.
The external thermal relay input (OH) signal is used when using an external thermal relay or a
External thermal relay | thermal protector built into the motor to protect the motor from overheating.
input When the thermal relay is activated, the inverter trips by the external thermal relay operation
(E.OHT).
Contact input The function can be assigned by setting Pr.178.
5 Contact input common ’ . . . .
- .g (sink) (Initial setting) Common terminal for contact input terminal (sink logic).
(=4 i3t . Connect this terminal to the power supply common terminal of a transistor output (open collector
2 s External transistor : h ) ; .
= SD output) device, such as a programmable controller, in the source logic to avoid malfunction by
=) 5 common (source) /
518 undesirable current.
Q.
s 24 VDC power supply | Common terminal for the 24 VDC power supply (terminal PC, terminal +24)
= common Isolated from terminals 5 and SE.
2 External transistor Connect this terminal to the power supply common terminal of a transistor output (open collector
° common (sink) (Initial | output) device, such as a programmable controller, in the source logic to avoid malfunction by
g setting) undesirable current.
c
PC i . . . .
8 Contact(slréﬂtrjtt:g)ommon Common terminal for contact input terminal (source logic).
24 VDC power supply
e Can be used as a 24 VDC 0.1 A power supply.
=
Q.
=
_>‘ .
g +24 24'V external power E(g ;:gv‘eaciggngl 2?) Ve?>;tern?l psozfr:nseuc’iggl ower is supplied to the control circuit while the main
e supply input / external power supply i , power is suppli ircuit whi i
n power circuit is OFF.
o]
2
[e]
o
1 changeover contact output that indicates that the protective function of | Contact capacity 230
> Relay output 1 the converter unit has been activated and the outputs are stopped. VAC 0.3 A (power factor
% (fault output) Fault: discontinuity across B and C (continuity across A and C), Normal: | =0.4)
14 continuity across Band C (discontinuity across A and C) 30 VDCO0.3A
_ 88R, 88S For manufacturer setting. Do not use.
]
= | q i Switched to LOW when the converter unit operation is ready. Permissible load
D ege\xlglree(;\loopcecr)itlggt) Assign the signal to terminal MRS (X10) of the inverter. 24 VDC (maximum 27
5 The inverter can be started when the RDA status is LOW. VDC)
o
5 . Switched to LOW when a converter unit fault occurs or the converter is 0.1A .
° Invtt)elrter operation reset (The voltage drop is 2.8
2l s enable (NC contact - ) i i
EE ( )| The inverter can be started when the RDB status is HIGH. g;ﬁgfixgﬁ? while the
5| E Switched to LOW when the converter is reset (RES-ON). LOW is when the open
S| 3 Inverter reset Assign the signal to terminal RES of the inverter. collector output
2|5 The inverter is reset when it is connected with the RSO status LOW. transistor is ON
oo
3|8 Instantaneous power . ; T (conducted).
e Switched to LOW when an instantaneous power failure is detected. HIGH is when the
K - - transistor is OFF (not
Cooling fan fault Switched to LOW when a cooling fan fault occurs. conducted).
SE Open collector output Common terminal for terminals RDA, RDB, RSO, IPF, FAN
common
With the PU connector, communication can be made through RS-485. (For connection on a 1:1
basis only)
. ) GELIEHGE . Conformm_g standarq: EIA_—485 (RS—485)
= * Transmission format: Multidrop link
2 « Communication speed: 4800 to 115200 bps
g * Wiring length: 500 m
S TXD+ Converter unit.
E TXD- transmission terminal | The RS-485 terminals enable the communication by RS-485.
» Conforming standard: EIA-485 (RS-485)
o A -
o teﬁiﬁ?js RXD+ | Converter unit reception |« Transmission format: Multidrop link
RXD- terminal « Communication speed: 300 to 115200 bps
* Overall length: 500 m
?SNG? Earthing (grounding)




Operation Panel (FR-DU08(-01))

® Components of the operation panel

)

FR-DU08

The operation panel of the inverter can be used for the converter unit.

No.

Component =1

Name

Description

(CY

FR-DUO8

FR-DU08-01

PU
EXT
NET

HAND
AUTO
NET

Operation mode indicator
*2

PU/HAND: ON to indicate the PU operation mode.

EXT/AUTO: ON to indicate the External operation mode. (ON at power-ON in the initial setting.)
NET: ON to indicate the Network operation mode.

PU and EXT: ON to indicate the External/PU combined operation mode 1 or 2.

(b)

Operation panel status
indicator

MON: ON to indicate the monitoring mode. Quickly flickers twice intermittently while the
protective function is activated.
PRM: ON to indicate the parameter setting mode.

(©

Control motor indicator =2

IM: ON to indicate the induction motor control.
PM: ON to indicate the PM sensorless vector control.
The indicator flickers when test operation is selected.

(d)

Frequency unit indicator
2

ON to indicate frequency. (Flickers when the set frequency is displayed in the monitor.)

(e)

Monitor (5-digit LED)

Shows the frequency, parameter number, etc.
(Using Pr.52, Pr.774 to Pr.776, the monitored item can be changed.)

()

PLC function indicator =2

ON to indicate that the PLC function is operating.

(@)

5

& &

FWD key, REV key 2

FWD key: Starts forward rotation. The LED is lit during forward operation.

REV key: Starts reverse rotation. The LED is lit during reverse operation.

The LED flickers under the following conditions.

« When the frequency command is not given even if the forward/reverse command is given.
« When the frequency command is the starting frequency or lower.

« When the MRS signal is being input.

(h)

STOP/RESET key

Stops the operation commands.
Resets the inverter when the protection function is activated.

(®

Setting dial

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:

- 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

@

HR

MODE

MODE key

Switches to different modes.

Switches to the easy setting mode by pressing simultaneously with % .

Holding this key for 2 seconds locks the operation. The key lock is invalid when Pr.161="0
(initial setting)".

()

SET key

Enters each setting.

If pressed during operation, the monitored
item changes.

(Using Pr.52 and Pr.774-Pr.776, the monitored item can be changed.)

When the initial setting is set
[Output frequency]H [Output current] g [Output voltage]
kS I

0]

ESC

ESC key

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

(m)

FR-DU0O8

FR-DUO08-01

PU
EXT

HAND
AUTO

PU/EXT key =2

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

Switches to the easy setting mode by pressing simultaneously with .

Cancels the PU stop also.

*]1  The FR-DUO08-01 is an operation panel for IP55 compatible models.
=2 Not available for the converter unit.
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f‘ Operation mode switchover/Frequency setting .
G PU

! o

External operation modex1(At power-ON)

PU operation modex1

mimiml: mimiml:
)l (

) T
PU =MON =M =MON =-IM

-EXT PRM PM PRM PM
NET P.RUN P.RUN

N (=

Value change

H

PU Jog operation modex1

Tal
uuuu

=PU =MON =IM
EXT PRM PM
NET P.RUN

Ny .
‘?Example.)l Flicker

Frequency setting has been
written and completed!!

m

Output voltage monitors2

Qutput current monitor=2
Parameter setting mode (At power—ON)»jﬂ
{TA il SET
MODE

MON =IM
=PRM PM

- m:gm

Display the present
setting

Parameter setting mode

[=)
<
=
@
w
et
o)
o
@
S
©
S
©
0

MODE

Value change

Parameter clear

All parameter clear

Group parameter setting

Pl
’(Example’l Flicker

°FT )::> m

Parameter write is completed!!

7 D N - R - T
MODE

Faults history clear

Parameter copy

RN - EEE - R ET

Automatic parameter setting=6 IPM parameter initialization =6

Initial value change list

Trace functionx3

=1

Function mode *6
nl

MODE

(Example)
Fllckerlng

(Example)

[Operation for displaying faults history]

Past eight faults can be displayed.
(The latest fault is ended by ".".)

1 When no fault history exists,

A Faults history.]r Function n [

ESC

Flickering //

7
- 7 N7 G (]
7 Faults history 1 x4 7 Faults history 2 =4 ” Faults history 8 =4 N

(Example)

N Flickering /

is displayed.

Hold down

*1  For the details of operation modes, refer to page 120.
*2  Monitored items can be changed.(Refer to page 111.)
*3  For the details of the trace function, refer to page 157.

=4 While a fault is displayed, the display shifts as follows by pressing : Output frequency at the fault

— Output current — Output voltage — Energization

time — Year — Month — Date — Time. (After Time, it goes back to a fault display.) Pressing the setting dial shows the fault history number.

*5  The USB memory mode will appear if a USB memory device is connected. (Refer to page 59.)
=6 Not available for the converter unit.




Insert the USB memory in the inverter. The USB memory mode is displayed and USB memory operations are possible.

Monitor mode

Parameter setting mode

Function mode

Faults history mode

O] (-] (] (] R (]

Mvooel

H

{| MoDE ||

il

USB memory mode

Copy the parameter setting
from the inverter to the USB

memory device.

m °FT
-

SET
| N | SET R
& = & )
ESC ESC i
SET
|
ﬂ ESC
(e
SET
i >
<7 1
ESC
- L ‘ SET &
N — PR
ESC
L L ¢ L
o oy
g ad
L ) S—
Parameter setting
file number saved in
the USB memory 4 L
(up to 99) >ET

Overwrite the inverter parameter setting onto the
designated file in the USB memory device.

Write the designated
parameter setting file of
the USB memory device
to a parameter file of the
inverter.

Verify the designated
parameter setting file of
the USB memory device
against the parameter file
of the inverter.
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Parameter numbers can be changed to grouped parameter numbers.
Parameters are grouped by their functions. The related parameters can be set easily.

(1) Changing to the grouped parameter numbers

Pr.MD setting value Description
0 No change
1 Parameter display by parameter number
2 Parameter display by function group
Operation
1 Screen at power-ON
' The monitor display appears.
Parameter setting mode
2.
Press to choose the parameter setting mode. (The parameter number read previously appears.)
Selecting the parameter number
3. Turn o until "' ' ,' ’,',--' " (parameter display method) appears.

Press . "' '" (initial value) will appear.

Changing to the group parameter display

4. Turn o to change the set value to "E’ " (group parameter display). Press to select the group parameter setting. ",--'

and "' - M " flicker alternately after the setting is completed.

(2) Changing parameter settings in the group parameter display

| Changing example | Change the P.H400(Pr.1) Maximum frequency.

Operation
1 Screen at power-ON
’ The monitor display appears.
Changing the operation mode
2.
Press to choose the PU operation mode. [PU] indicator is lit.
Parameter setting mode
3.
Press to choose the parameter setting mode. (The parameter number read previously appears.)
Parameter group selection
4 Press | ESC | several times until " - '--",'_-,' . ‘appears.
(No need to press if the previously read parameter is one of "= I~ I " to "'y~ 1= . Skip this operation and
proceed to step 5..)
Parameter group selection
S. Turn o until "' ', .“--, . ." (protective function parameter 4) appears. Press | SET | to display ,'-_-'H '--: == == "and make
the group parameters of the protective function parameter 4 selectable.
Parameter selection
6. Turn o until "' ' ,“ ,' " (P.H400 Maximum frequency) appears. Press to read the present set value.
AT (initial value) appears.
Changing the settmg value
7. Turn O to change the set value to "= |_{ 1 !". Press to enter the setting. "F= 111" and "F -~ flicker

alternately after the setting is completed.



LCD operation panel (FR-LUOS8)

« The FR-LUO8 is an optional operation panel adopting an LCD panel capable of displaying text and menus.

» Replacement with the operation panel (FR-DUO08) and installation on the enclosure surface using a connection cable (FR-CB2) are
possible. (To connect the FR-LUO8, an optional operation panel connection connector (FR-ADP) is required.)

« Parameter settings for up to three inverters can be saved.

* When the FR-LUO8 is connected to the inverter, the internal clock of the inverter can be synchronized with the clock of FRLUO8. (Real time
clock function)
With a battery (CR1216), the FR-LUO8 time count continues even if the main power of the inverter is turned OFF. (The time count of the
inverter internal clock does not continue when the inverter power is turned OFF.)

Inverter internal clock

0 (k) ()
vy

©

(a) —W o
(b) — -
() >
(i) —n
(h) —*

@ —

When Pr.52 Operation panel main monitor selection is set to "0", by pressing }

Inverter internal clock

Inverter internal clock

Symbol Name Description

a Power lamp ON when the power is turned ON.

b Alarm lamp ON when an inverter alarm occurs.

& Monitor Shows the frequency, parameter number, etc.
(Using Pr.52, Pr.774 to Pr.776, the monitored item can be changed.)
FWD key: Starts the forward operation.

¢ FWD key, REV key REV key: Starts the reverse operation.
Used to stop operation commands.

£ STOP/RESET key Used to reset the inverter when the protective function is activated.

£ Setting dial The setting dial is used to change the frequency and parameter settings.

9 Pressing the dial shows details of the faults history mode.

g PU/EXT key Swnch‘es between the PU mode, the PUJOG mode, and the External
operation mode.

h MON key Shows the first monitored item.
Displays the quick menu.

i MENU key Pressing the key while the quick menu is displayed displays the function
menu.

i Software key (F1)

k Software key (F2) Select a guidance displayed on the monitor.

| Software key (F3)

2| Turn ON the power, or press mon .

When the output frequency
is the first monitor data

When the output current
(initial setting) is the first

F1 F3

PREV) or

- 6 types of monitor data are displayed in order.

When the output voltage
(initial setting) is the first

(initial setting) monitor data monitor data
V2 L2 v
Hz Out 12:34] F3 I Out 12:34] F3 V Out 12:34
(NEXT), (NEXT)
0.00 w [=2{  0.00 » [-= 0.0 v
———  STOP PU .| ——— sToP PU O PU
PREV NEXT PREV NEXT PREV NEXT
- - (PREV) - (PREV) - -
First monitor Second monitor Third monitor
F1 F
F3 F1 §
(PREV) (NEXT)
(NEXT) (PREV)
Alarm History 12:34] F1 Set Hz 12:34| F1 12:34
10HT 40V2 70V3 (PREV) (PREV) Hz Out 0.00Hz The first monitor data and the
2SER 50v2 8 |:> 60 OO [::> | Out 0.00A top two monitor data among
30V2  60V2 <::| . <:| V Out 0.0V output current, output frequency,
- STOP PU = —— sToP PU 5 —— STOP PU gnd output voltage are displayed
EXT) ExT) N TOWS.

Faults history monitor

Fourth monitor

(Displayed only when monitor data other
than the first, second, or third monitor
data is set as the first priority monitor.)

~

When the first monitor data
is other than output frequency,
output current, and output voltage

3-line monitor

(80Nn71-44) [pued uoiresado o1 ‘((T0-)80NA-Y4d) |9ued uoiresado H



1s17 Jelsweled H

62

Parameter List

For simple variable-speed operation of the inverter, the initial value 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 made from the operation panel (FR-

DUOS).

» @imple) indicates simple mode parameters. Use Pr.160 User group read selection to indicate the simple mode
parameters only.
» Parameter setting may be restricted in some operating statuses. Use Pr.77 Parameter write selection to change the setting.

L Initial value o
S = Minimum Refer |2 @
3] Pr. ’ Name Setting range setting to 2B
,_% group increments | ™™ | CA | page é 2
6% =1
4% =1
0 G000 | Torque boost Simple) 0 to 30% 0.1% 3% =1 103
2% =1
1% =1
- 120 Hz =2
1 H400 | Maximum frequency Simple) 0to 120 Hz 0.01 Hz 60 Hz s 103
2 H401 | Minimum frequency Simple) 0o 120 Hz 0.01 Hz 0 Hz 103
” 3 G001 | Base frequency Gimple) 0 to 590 Hz 0.01 Hz 60 Hz | 50 Hz | 103
S A 301 Multi-speed setting (high speed) 010 560 H 001 H sotx |50 1
= - to z . z z z (104
g Simple)
HE 5 5302 Multi-speed setting (middle speed) ) N Ny
.g Simpie 0 to 590 Hz 0.01 Hz 30 Hz 104
(m 5 D303 Multi-speed setting (low speed)
@ 0 to 590 Hz 0.01 Hz 10 Hz 104
5s x4
7 FO10 | Acceleration time Simple) 0to 3600 s 0.1ls Ty 104
554
8 FO11 | Deceleration time Simple) 0to 3600 s 0.1s sos 104
9 HOOO | Electronic thermal O/L relay Simple) | © 1500 A 0.01Ax2 Inverter rated |,
C103 | Rated motor current Simple) 0to 3600 A 01 A current
c 10 | G1oo | D€ injection brake operation 0t 120 Hz, 9999  |0.0LHz |3 Hz 105
o frequency
g% 11 G101 | DC injection brake operation time 0to 10 s, 8888 0.1s 05s 105
£5 2% 6
8 12 G110 | DC injection brake operation voltage |0 to 30% 0.1% 2% 6 105
1% *6
= 13 F102 | Starting frequency 0to 60 Hz 0.01 Hz 0.5Hz 106
- 14 G003 | Load pattern selection 0to5,12t0 15 1 0 106
E 15 D200 | Jog frequency 0 to 590 Hz 0.01 Hz 5Hz 106
Sg
&
qé. 16 FO02 | Jog acceleration/deceleration time 0to 3600 s 0.1s 05s 106
— 17 T720 | MRS input selection 0,2,4 1 0 107
120 Hz *
— 18 H402 | High speed maximum frequency 0 to 590 Hz 0.01 Hz 600sz32 103
= 19 G002 | Base frequency voltage gsgglooo V. 8888, 0.1V 9999 |8888 | 103
5.9 20 FOOO Acceleration/deceleration reference 1 t0 590 Hz 0.01 Hz 60 Hz | 50 Hz | 104
E=R= N frequency
TS
LQE
0 D= . S
99 21 FOO1 Acceleratlon/deceleranon time 01 1 0 104
<T increments
g 22 H500 stall prev_en_tlon operation level 0 to 400% 0.1% 150% 107
=% (Torque limit level)
TS
= O . .
P3| 23 |Heyo |Stall prevention operation level 0 to 200%, 9999 0.1% 9999 107
= compensation factor at double speed




. Initial value =
S Pr Minimum Refer (£ 2
3] Pr. ’ Name Setting range setting to =
é group increments | ™ | CA | page ::; @
2
22 | 2410 | P3%% | \uiti-speed setting (4 speed to 7
o | T | to sp“egas)pee setting (4 speed to 0t0590 Hz, 9999  |0.0LHz | 9999 104
=
S0 D307
=
_ 28 D300 Mult|-s_peed input compensation 01 1 0 104
selection
_ 29 F100 Acceleration/deceleration pattern 0106 1 0 108
selection
Oto 2, 10, 11, 20, 21,
100 to 102, 110, 111, 1 0
120, 121 =11
= 30 E300 | Regenerative function selection 2,10, 11, 102, 110, 109
1 10
111 =12
0, 2, 10, 20, 100, 102, 1 0
110, 120 =13
31 H420 | Frequency jump 1A 0 to 590 Hz, 9999 0.01 Hz 9999 110
= 32 H421 | Frequency jump 1B 0 to 590 Hz, 9999 0.01 Hz 9999 110
& g— 33 H422 | Frequency jump 2A 0 to 590 Hz, 9999 0.01 Hz 9999 110
=}
g3 34 H423 | Frequency jump 2B 0 to 590 Hz, 9999 0.01 Hz 9999 110
(i 35 H424 | Frequency jump 3A 0 to 590 Hz, 9999 0.01 Hz 9999 110
36 H425 | Frequency jump 3B 0 to 590 Hz, 9999 0.01 Hz 9999 110
— 37 MOOQO | Speed display 0, 1to 9998 1 0 110
e 41 M441 | Up-to-frequency sensitivity 0 to 100% 0.1% 10% 110
(=)
S g 42 M442 | Output frequency detection 0 to 590 Hz 0.01 Hz 6 Hz 110
ol
Lo n
LT | 43 | Ma443 |Outputirequency detection for 0t0590 Hz, 9999  |0.0LHz | 9999 110
reverse rotation
44 F020 tSire;1c(aond acceleration/deceleration 0103600 s 01s 55 104
45 FO21 | Second deceleration time 0 to 3600 s, 9999 0.1s 9999 104
o 46 G010 | Second torque boost 0 to 30%, 9999 0.1% 9999 103
£ 47 G011 | Second V/IF (base frequency) 0 to 590 Hz, 9999 0.01 Hz 9999 103
5 - -
< 48 H600 i{\a/(;cl)nd stall prevention operation 0 to 400% 0.1% 150% 107
© - "
S 49 | H601 fsecond stall prevention operation | 5\ 590 1z, 9999 |0.01Hz  |0Hz 107
o requency
(5] A
(%} 50 M444 | Second output frequency detection 0to 590 Hz 0.01 Hz 30 Hz 110
51 HO10 | Second electronic thermal O/L relay | 0 10 500 A, 9999 «2 0.01A 9999 105
C203 | Rated second motor current 0103600 A 9999+ |0.1A
0, 5to 14, 17 to 20,
Operation panel main monitor 2210 36, 38 t0 46,
52 | M100 Seﬁection P 50t0 57, 61, 62, 64, |1 0 111
D 67, 71 to 74, 87 to 98,
2 100
o 1t0 3,510 14, 17, 18,
= 21, 24, 32 to 34, 36,
5 54 M300 | FM/CA terminal function selection 46, 50, 52, 53,61,62, |1 1 111
= 67, 70, 87 to 90, 92,
= 93, 95, 97, 98
55 MO040 | Frequency monitoring reference 0to 590 Hz 0.01 Hz 60 Hz | 50 Hz | 113
o 0to 500 A =2 0.01 A Inverter rated
C t
56 MO41 | Current monitoring reference 0t0 3600 A 53 0OLA current 113
'(493- e 57 A702 | Restart coasting time 0,0.1t0 30 s, 9999 0.1s 9999 113
=5
23
g = 58 A703 | Restart cushion time 0to60s 0.1s 1s 113
= 59 F101 | Remote function selection 0t03,11t013 1 0 115
= 60 G030 | Energy saving control selection 0,4,9 1 0 115
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. Initial value =
S Pr Minimum Refer (£ D
3] Pr. ’ Name Setting range setting to =
l_% group increments | M | CA | page |2
(@)
0to 500 A, 9999 =2 0.01 A =2
- 1 F510 | Reference current ; 1
0ES 6 510 rence curr 01036004, 99995 |01Awm | 000 °
EE 'c‘:ﬁ 62 F511 | Reference value at acceleration 0 to 400%, 9999 0.1% 9999 115
oo
3 & § 63 F512 | Reference value at deceleration 0 to 400%, 9999 0.1% 9999 115
Q
@ O
64 F520 | Starting frequency for elevator mode | 0 to 10 Hz, 9999 0.01 Hz 9999 115
= 65 H300 | Retry selection 0to5 1 0 116
- 66 | Heyl | Stall prevention operation reduction |, 5qq 1, 001Hz |60 Hz |50Hz | 107
starting frequency
= 67 H301 | Number of retries at fault occurrence | 0 to 10, 101 to 110 1 0 116
= 68 | H302 | Retry waiting time 0.1t0600 s 0.1s 1s 116
e 69 H303 | Retry count display erase 0 1 0 116
— 70 14 | G107 | Special regenerative brake duty 0 to 100% 0.1% 0% 109
0to 6, 13 to 16, 20,
23, 24, 30, 33, 34, 40,
. 43, 44, 50, 53, 54, 70,
71 C100 | Applied motor 73, 74. 330, 333, 334, 1 0 116
8090, 8093, 8094,
9090, 9093, 9094
0to 15 =
— PWM f lecti
72 E600 requency selection 0106.255 1 2 117
— 73 TOOO | Analog input selection 0to7,10to 17 1 117
— 74 TOO02 | Input filter time constant 0to8 1 118
0to 3, 141t0 17 =2
) Reset selection/disconnected PU Oto 3, 14to 17, 14
detection/PU stop selection 100to 103, 114 to 117
*3 1
— 75 E100 | Reset selection 0 118
E101 | Disconnected PU detection 0,1
E102 | PU stop selection 1
E107 | Reset limit 02 1 0
0,13
= 76 M510 | Fault code output selection Oto2 1 0 119
= 77 E400 | Parameter write selection 0to2 1 0 119
_ 78 D020 Rever;e rotation prevention 0to2 1 0 119
selection
- 79 D000 | operation mode selection Simple) |0t04,6,7 1 0 120




. Initial value =
S Pr Minimum Refer (£ 2
3] Pr. ’ Name Setting range setting to =
é group increments | ™ | CA | page ::; @
0.4 to 55 kW, 9999 =2 | 0.01 KW =2
80 C101 | Motor capacity 9999 121
0 to 3600 kW, 9999 =3 | 0.1 kKW =3
81 C102 | Number of motor poles 2,4,6,8,10,12,9999 | 1 9999 121
o 0to 500 A, 9999 =2 0.01 A %2
Mot tat t
82 C125 otor excitation curren 010 3600 A, 9999 -3 01Am 9999 122
200 V 7
83 C104 | Rated motor voltage 0 to 1000 V 0.1V 122
400 V *8
84 C105 | Rated motor frequency 10 to 400 Hz, 9999 0.01 Hz 9999 122
85 G201 | Excitation current break point 0 to 400 Hz, 9999 0.01 Hz 9999 123
n " " "
= 86 | G202 ;’::Ctgf‘t'o” current low speed scaling | ¢, 3500, 9999 0.1% 9999 123
(]
Z -
S 89 | Goap | Speed control gain (Advanced 0 to 200%, 9999 0.1% 9999 121
o magnetic flux vector)
2 01050 Q,9999+2  [0.001Q
S 90 C120 | Motor constant (R1) 9999 122
0to 400 mQ, 9999 =3 | 0.01 mQ *3
010 50 Q, 9999 =2 0.001 Q =2
M R2 -
91 Cl21 otor constant (R2) 010400 mQ, 9999 53 | 0.0L mQ =3 9999 122
Motor constant (L1)/d-axis 0 to 6000mH, 9999 »2 | 0.1 mH =2
92 C122 inductance (Ld) 0 to 400mH, 9999 =3 0.01 mH 3 9999 122
Motor constant (L2)/g-axis 0 to 6000mH, 9999 2 | 0.1 mH »2
123 |.
93 | €128 | juctance (La) 010 400mH, 9999 5 | 0.0LmH 5 | 2000 122
1% =
94 C124 | Motor constant (X) 0 to 100%, 9999 0.1% »2 9999 122
0.01% =3
95 C111 | Online auto tuning selection Oto2 1 0 123
96 C110 | Auto tuning setting/status 0,1,11,101 1 0 122
100 G040 | VIF1 (first frequency) 0 to 590 Hz, 9999 0.01 Hz 9999 124
LSL 101 | G041 | VIF1 (first frequency voltage) 0 to 1000 V 01V ov 124
@ 102 G042 | VIF2 (second frequency) 0 to 590 Hz, 9999 0.01 Hz 9999 124
-g 103 G043 | VIF2 (second frequency voltage) 0 to 1000 V 0.1V oV 124
'g- 104 | G044 | V/F3 (third frequency) 0 to 590 Hz, 9999 0.01 Hz 9999 124
o 105 G045 | V/F3 (third frequency voltage) 0 to 1000 V 0.1V oV 124
§ 106 G046 | VIF4 (fourth frequency) 0 to 590 Hz, 9999 0.01 Hz 9999 124
3 107 G047 | VIF4 (fourth frequency voltage) 0 to 1000 V 0.1V oV 124
2 108 | G048 | V/Fs5 (fifth frequency) 0 to 590 Hz, 9999 0.01 Hz 9999 124
109 G049 | V/IF5 (fifth frequency voltage) 0 to 1000 V 0.1V oV 124
110 FO30 | Third acceleration/deceleration time |0 to 3600 s, 9999 0.1s 9999 104
o] 111 FO31 | Third deceleration time 0 to 3600 s, 9999 0.1s 9999 104
S 112 G020 | Third torque boost 0 to 30%, 9999 0.1% 9999 103
e 113 G021 | Third V/F (base frequency) 0 to 590 Hz, 9999 0.01 Hz 9999 103
>
s 114 H602 | Third stall prevention operation level | 0 to 400% 0.1% 150% 107
E 115 H603 Third stall prevention operation 0 to 590 Hz 0.01 Hz 0 Hz 107
frequency
116 M445 | Third output frequency detection 0to 590 Hz 0.01 Hz 60 Hz | 50 Hz | 110
117 NO20 | PU communication station number 0to 31 1 0 124
L 48, 96, 192, 384, 576
c ) ’ 1 ’ ’
s 118 NO21 | PU communication speed 768, 1152 1 192 124
IS ) PU communication stop bit length / 01,10, 11 1
S 119 data length 1
S NO22 | PU communication data length 0,1 0 124
g NO23 | PU communication stop bit length 0,1 1
= 120 NO24 | PU communication parity check Oto2 1 2 124
‘g 121 NO25 | PU communication retry count 0 to 10, 9999 1 1 124
0 — -
< 122 | No2e | PY communication check time 0,0.1t0999.8's, 9999 | 0.1 s 9999 124
9 interval
= 123 | N0O27 z:n‘i::;m“n'ca“on waiting time 0 to 150 ms, 9999 1ms 9999 124
124 NO028 | PU communication CR/LF selection |0to2 1 1 124
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. Initial value =
S - Minimum Refer |2 @
3] Pr. ’ Name Setting range setting to =
é group increments | M | CA | page ::; @
Terminal 2 frequency setting gain
= 125 T022 - 0 to 590 Hz 0.01 Hz 60 Hz | 50 Hz | 126
frequency Simple)
Terminal 4 frequency setting gain
= 126 TO42 - 0 to 590 Hz 0.01 Hz 60 Hz | 50 Hz | 126
frequency Simple)
127 | Ae12 | PIP control automatic switchover | 4, 5q4 4, ggg 001Hz  |9999 127
frequency
0, 10, 11, 20, 21,
40 to 43, 50, 51, 60,
61, 70, 71, 80, 81, 90,
c 128 A610 | PID action selection 91, 100, 101, 1000, 1 0 127
% 1001, 1010, 1011,
7 2000, 2001, 2010,
g— 2011
o 129 | A613 | PID proportional band 0.1 to 1000%, 9999 0.1% 100% 127
e 130 | A614 | PID integral time 0.1 to 3600 s, 9999 0.1s 1s 127
131 | A601 | PID upper limit 0 to 100%, 9999 0.1% 9999 127
132 A602 | PID lower limit 0 to 100%, 9999 0.1% 9999 127
133 | A611 | PID action set point 0 to 100%, 9999 0.01% 9999 127
134 A615 | PID differential time 0.01to 10's, 9999 0.01s 9999 127
135 A000 EIectrgnlc bypass sequence 0.1 1 0 128
selection
@ 136 | AOO1 | MC switchover interlock time 0to 100 s 0.1s ls 128
o 137 | A0OO2 | Start waiting time 0to100s 0.1s 05s 128
>
m 138 | AOO3 | Bypass selection at a fault 0,1 1 0 128
139 | AQpa | Automatic switchover frequency 0 to 60 Hz, 9999 0.0LHz | 9999 128
from inverter to bypass operation
140 | F200 |Backlash acceleration stopping 010 590 Hz 001Hz  |1Hz 108
< @ frequency
<5 141 F201 | Backlash acceleration stopping time |0to 360 s 0.1s 05s 108
X 0 N N
©
88 | 142 | Fo02 | Backlash deceleration stopping 0 to 590 Hz 0.01 Hz 1 Hz 108
m e frequency
143 F203 | Backlash deceleration stopping time |0to 360 s 0.1s 05s 108
0,2,4,6,8, 10, 12,
— 144 MO002 | Speed setting switchover 102, 104, 106, 108, 1 4 110
110, 112
= 145 | E103 | PU display language selection Oto7 1 - 128
— | 147 | Fozz |Acceleration/deceleration time 010590 Hz, 9999  |0.01Hz | 9999 104
switching frequency
c 148 H620 | Stall prevention level at 0 V input 0 to 400% 0.1% 150% 107
'% 149 H621 | Stall prevention level at 10 V input 0 to 400% 0.1% 200% 107
% 150 | M460 | Output current detection level 0 to 400% 0.1% 150% 129
g - -
2 151 M461 :i):qteput current detection signal delay 01t010's 01s 0s 129
(<]
’g 152 M462 | Zero current detection level 0 to 400% 0.1% 5% 129
O 153 M463 | Zero current detection time 0to10s 0.01s 05s 129
154 H631 Voltage redu‘ctlon selegtlon during 01,10, 11 1 1 107
stall prevention operation
_ 155 17730 RT S|gnal function validity condition 0.10 1 0 129
selection
= 156 | H501 | Stall prevention operation selection |0 to 31, 100, 101 1 0 107
— 157 | M430 | OL signal output timer 0to 25 s, 9999 0.1s Os 107
1to 3, 5to 14, 17, 18,
21, 24, 32 to 34, 36,
- 158 | M301 | AM terminal function selection 46, 50, 52 to 54, 61, 1 1 111
62, 67, 70, 87 to 90,
91 to 98
Automatic switchover frequency
- 159 | AOO5 |range from bypass to inverter 0to 10 Hz, 9999 0.01 Hz 9999 128
operation
= 160 | E440 | User group read selection Simple) |0, 1, 9999 1 0 130




. Initial value 5
S 5 Minimum Refer |2 @
3] Pr. ’ Name Setting range setting to =
é group increments | "™ | CA | page |2
O
_ 161 E200 Frequgncy setting/key lock operation 0.1,10 11 1 0 130
selection
162 | A700 Automatl_c restart after instantaneous 0t03, 1010 13 1 0 13
=2 @ power failure selection
g § o| 163 A704 | First cushion time for restart 0to20s 0.1s Os 113
g @ 2| 164 | A705 |First cushion voltage for restart 0 to 100% 0.1% 0% 113
=5 - -
< = 165 A710 Stall prevention operation level for 0 t0 400% 01% 150% 113
restart
=5 | 166 |Mma33 |Output currentdetection signal 0t0 10's, 9999 0.1s 0.ls 129
oF retention time
=4 - -
8 z 167 M464 Outpu_t current detection operation 01,10, 11 1 0 129
° selection
EO000
— 168
E080 .
E001 Parameter for manufacturer setting. Do not set.
— 169
EO081
(O]
= 5 170 MO020 | Watt-hour meter clear 0, 10, 9999 1 9999 111
C = @
SES
g20
5 S 171 | MO30 | Operation hour meter clear 0, 9999 1 9999 111
o 172 Ea41 User group registered display/batch 9999, (0 to 16) 1 0 130
55 clear
4 % 173 E442 | User group registration 0 to 1999, 9999 1 9999 130
174 E443 | User group clear 0 to 1999, 9999 1 9999 130
0 to 20, 22 to 28, 37,
42 to 48, 50 to 53,
178 T700 | STF terminal function selection 571060, 62,64t074, |1 60 130
76 to 80, 85, 87 to 89,
92 to 96, 9999
% 0 to 20, 22 to 28, 37,
£ 42 to 48, 50 to 53,
c
o) . . . 57 to 59, 61, 62,
g 179 T701 | STR terminal function selection 6410 74 76 o 80, 85, 1 61 130
© 87 to 89, 92 to 96,
S 9999
'g 180 | T702 |RL terminal function selection 1 0 130
= 181 T703 | RM terminal function selection 1 1 130
I 182 | T704 | RH terminal function selection 1 2 130
E 183 | T705 | RT terminal function selection 01020, 2210 28,37, | L 3 130
g 184 | T706 | AU terminal function selection 42 to 48, 50 to 53, 1 4 130
= 185 T707 | JOG terminal function selection 571t059,62,64t074, |1 5 130
= 186 | T708 | CS terminal function selection 761080, 85,871089, 1 6 130
92 to 96, 9999 EYIRTIE
187 T709 | MRS terminal function selection 1 10+ 130
188 T710 | STOP terminal function selection 1 25 130
189 T711 | RES terminal function selection 1 62 130

1S17 J918Wered E

67



1s17 Jelsweled H

68

. Initial value =
S Pr Minimum Refer (£ D
3] Pr. ’ Name Setting range setting to =
é group increments | M | CA | page ::; @
. . . 0to 8, 10 to 20, 22,
190 | M400 | RUN terminal function selection 25 t0 28, 30 1o 36, 1 0 131
38 to 57, 60, 61, 63,
64, 67, 68, 70, 79, 80,
191 M401 | SU terminal function selection 84, 85, 90 to 99, 1 1 131
100 to 108,
110 to 116, 120, 122,
125 to 128, 2 x11%13
192 | M402 | IPF terminal function selection 130 to 136, 1 131
138 to 157, 160, 161, 9999 x12
1= 163, 164, 167, 168,
g . . . 170, 179, 180, 184,
c 193 M403 | OL terminal function selection 185, 190 to 199, 1 3 131
0 200 to 208,
@ 211 to 213,
_E 194 M404 | FU terminal function selection 300 to 308, 1 4 131
= 311 to 313, 9999
=
2 0t038, 10 to 20, 22,
g 25 to 28, 30 to 36,
= 38 to 57, 60, 61, 63,
é 64, 67, 68, 70, 79, 80,
= 195 MA405 | ABC1 terminal function selection 84, 85, 90, 91, 94 to 1 99 131
a 99, 100 to 108,
8 110 to 116, 120, 122,
125 to 128,
130 to 136,
138 to 157, 160, 161,
163, 164, 167, 168,
170, 179, 180, 184,
185, 190, 191,
196 M406 | ABC2 terminal function selection 194 to 199, 1 9999 131
200 to 208,
211 to 213,
300 to 308,
311 to 313, 9999
?
22 | 23210 | P39 | Muiti-speed setting (8 speed to 15
9= | Tpg | 1O Sp“et;:)pee setting (8 speed to 0 to 590 Hz, 9999 0.01 Hz 9999 104
= O
=L D315
=
- 240 E601 | Soft-PWM operation selection 0,1 1 117
= 241 MO043 | Analog input display unit switchover |0, 1 0 126
— | 242 | To2p |Terminal 1added compensation 0 to 100% 0.1% 100% 117
amount (terminal 2)
— 243 | To4q | Terminal 1added compensation 0 to 100% 0.1% 75% 17
amount (terminal 4)
= 244 H100 | Cooling fan operation selection 0, 1,101 to 105 1 1 132
_5 245 G203 | Rated slip 0 to 50%, 9999 0.01% 9999 132
b
(9]
%’ = 246 G204 | Slip compensation time constant 0.01t010s 0.01s 05s 132
3
S | 247 | G205 | Constant-powerrange siip 0, 9999 1 9999 132
o compensation selection
= 248 | AOO6 | Self power management selection Oto2 0 132
= 249 H101 | Earth (ground) fault detection at start | 0, 1 0 133
0to 100 s,
= 250 G106 | Stop selection 1000 to 1100 s, 8888, | 0.1 s 9999 133
9999
_ 251 H200 Output phase loss protection 01 1 1 133

selection




. Initial value =
S Pr Minimum Refer (£ 2
3] Pr. ’ Name Setting range setting to =
é group increments | ™ | CA | page ::; @
5
35 c| 252 | TO50 | Override bias 0 to 200% 0.1% 50% 117
S0l
550
525
oL g“- 253 | TO51 | Override gain 0 to 200% 0.1% 150% 117
o
= 254 | A0Q7 | Main circuit power OFF waiting time | 1 to 3600 s, 9999 ls 600 s 132
255 E700 | Life alarm status display (0 to 15) 1 0 133
256 o
o s E701 | Inrush current limit circuit life display | (0 to 100%) 1% 100% 133
£
(8]
g 257 E702 | Control circuit capacitor life display | (0 to 100%) 1% 100% 133
(8]
258
:ilg s E703 | Main circuit capacitor life display (0 to 100%) 1% 100% 133
£
259 L ) . .
s E704 | Main circuit capacitor life measuring |0, 1 1 0 133
£
_ 260 E602 PWM frequency automatic 01 1 1 117
switchover
o 261 | A730 | Power failure stop selection 0to2,11,12,21,22 |1 0 134
= -
@ 262 | A731 ftl:r’t"amd frequency at deceleration | 1 54 1, 0.01 Hz 3 Hz 134
(<]
5 263 A732 | Subtraction starting frequency 0 to 590 Hz, 9999 0.01 Hz 60 Hz | 50 Hz | 134
& 264 | A733 | Power-failure deceleration time 1 0to 3600 s 0.1s 5s 134
g 265 | A734 | Power-failure deceleration time 2 0 to 3600 s, 9999 0.1s 9999 134
2 - —
a 266 | A735 | Dower failure deceleration time 0 to 590 Hz 001Hz  |60Hz |50 Hz | 134
switchover frequency
= 267 TOO1 | Terminal 4 input selection Oto2 1 0 117
= 268 | M022 | Monitor decimal digits selection 0,1, 9999 1 9999 111
= 269 E023 | Parameter for manufacturer setting. Do not set.
_ 270 A200 Stop-on contact/load torque h|gh- 0t03, 11,13 1 0 135
speed frequency control selection
S| 271 A201 | High-speed setting maximum current | 0 to 400% 0.1% 50% 135
gg‘g‘ Middle-speed setting minimum
So3| 272 | A202 0 to 400% 0.1% 100% 135
S2s current
= o
§§ &| 273 | A203 | Current averaging range 0 to 590 Hz, 9999 0.01 Hz 9999 135
a< %
| 274 | A204 | Current averaging filter time constant | 1 to 4000 1 16 135
Sg| 275 | A205 | StOP-On contact excitation current | 54 4, 35094 9999 0.1% 9999 135
C.Lg = low-speed multiplying factor
25 5 PWM carrier frequency at stop-on 0t0 9, 9999 «2
thool| 276 | A206 contact Oto 4 9999 =3 1 9999 135
278 A100 | Brake opening frequency 0to 30 Hz 0.01 Hz 3 Hz 136
S 279 A101 | Brake opening current 0 to 400% 0.1% 130% 136
‘g 280 A102 | Brake opening current detection time |0to 2 s 0.1ls 03s 136
2 281 A103 | Brake operation time at start Oto5s 0.1ls 03s 136
= 282 A104 | Brake operation frequency 0to 30 Hz 0.01 Hz 6 Hz 136
c
g 283 A105 | Brake operation time at stop Oto5s 0.1ls 03s 136
= - - -
3 284 A106 Decelgratlon detection function 01 1 0 136
o selection
= A107 | Overspeed detection frequency 136
o 285 Ha1g | SPeed deviation excess detection 0 to 30 Hz, 9999 0.01 Hz 9999 137
frequency
o5 286 G400 | Droop gain 0 to 100% 0.1% 0% 137
8 < 287 G401 | Droop filter time constant Otols 0.01s 03s 137
o3 288 G402 | Droop function activation selection 0to2, 10,11 1 0 137
- 289 M431 | Inverter output terminal filter 5 to 50 ms, 9999 1ms 9999 131
- 290 MO044 | Monitor negative output selection Oto7 1 0 111
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. Initial value =
S - Minimum Refer |2 @
3] Pr. ’ Name Setting range setting to =
é group increments | M | CA | page ::; @
[FM Type]
0,1, 10, 11, 20, 21,
= 291 D100 | Pulse train 1/O selection 100 1 0 138
[CA Type]
0,1
A110
— 292 Automatic acceleration/deceleration |0, 1,3,5t08, 11 1 0 115
F500
_ 293 F513 Accel(_eratlon/deceleratlon separate 0to 2 1 0 15
selection
= 294 A785 | UV avoidance voltage gain 0 to 200% 0.1% 100% 134
_ 295 E201 Freguency changeincrement amount 0,0.0L 0.1, 1, 10 001 0 130
setting
T 0to 6, 99, 100 to 106,
g.g 296 E410 | Password lock level 199, 9999 1 9999 139
n ©
85 297 E411 | Password lock/unlock (010 5), 1000 to 9998, 1 9999 139
o= 9999
— 298 | A711 | Frequency search gain 0 to 32767, 9999 1 9999 122
_ 299 A701 Rotatlpn direction Qetecnon 0. 1, 9999 1 0 13
selection at restarting
0to 8, 10 to 20, 22,
. 25 to 28, 30 to 36,
313 %17 | M410 | DOO output selection 38 10 57, 60, 61, 63, 1 9999 131
64, 68, 70, 79, 80,
I} 84 to 99, 100 to 108,
x 110 to 116, 120, 122,
= | 314 +17 | M411 | DO1 output selection 125 to 128, 1 9999 131
O 130 to 136,
O 138 to 157, 160, 161,
163, 164, 168, 170,
315 +17 | M412 | DO2 output selection 179,180,18410199, |, 9999 131
200 to 208,
300 to 308, 9999
331 +19 | NO30 | RS-485 communication station 0t 31 (0 to 247) 1 0 124
number
3,6, 12, 24, 48, 96,
332 19 | NO31 | RS-485 communication speed 192, 384, 576, 768, 1 96 124
1152
) RS-485 communication stop bit 01,10, 11 1 1
length / data length
333419 NO32 | PU communication data length 0,1 1 0 124
NO33 | PU communication stop bit length 0,1 1 1
= - —— -
S 334 +19 | NO34 RS 485 communication parity check 0to 2 1 2 124
T selection
2 | 335419 | NO35 | RS-485 communication retry count | 0 to 10, 9999 1 1 124
S - — -
E | 33619 | NO36 | R5-485 communication check time |4, 999 8.5 9999 | 0.1 0s 124
IS interval
o - - - -
© 337 +19| NOg7 | k5485 communication waiting time | 4, 150 ;s 9909 | 1 ms 9999 124
0 setting
X —— -
& 338 D010 Communication operation command 0.1 1 0 139
o source
339 DO11 Communication speed command 0to 2 1 0 139
source
340 D001 Communlcatlon startup mode 0t02, 10, 12 1 0 120
selection
341 «19 | NO38 RS—48_5 communication CR/LF 0to 2 1 1 124
selection
342 NOO1 Commumcauon EEPROM write 01 1 0 124
selection
343 %19 | NO80 | Communication error count - 1 0 124
— 349 %17 | NO10 | Communication reset selection 0,1 1 0 124




S Pr Minimum Initial value Refer E =
S Pr. ‘ Name Setting range settin to 2B
é group ’ ’ incremegts FM CA page ::; §

350 9 | A510 | Stop position command selection 0,1, 9999 1 9999 140

351 9 | A526 | Orientation speed 0to 30 Hz 0.01 Hz 2 Hz 140

352 %9 | A527 | Creep speed 0to 10 Hz 0.01 Hz 0.5 Hz 140

353 %9 | A528 | Creep switchover position 0 to 16383 1 511 140

354 9 | A529 | Position loop switchover position 0to 8191 1 96 140

5 355 %9 | A530 | DC injection brake start position 0 to 255 1 5 140

‘E 356 9 | A531 | Internal stop position command 0 to 16383 1 0 140

3 357 »9 | A532 | Orientation in-position zone 0 to 255 1 5 140

_E 358 9 | A533 | Servo torque selection 0to 13 1 1 140

s 359 9 | C141 | Encoder rotation direction 0, 1, 100, 101 1 1 140

5 360 9 | A511 | 16-bit data selection 0to 127 1 0 140

S [ 361+ | A512 | Position shift 0 to 16383 1 0 140

362 9 | A520 | Orientation position loop gain 0.1 to 100 0.1 1 140
363 x9 | A521 | Completion signal output delay time |0to5s 0.1s 05s 140
364 9 | A522 | Encoder stop check time 0Oto5s 0.1s 05s 140
365 9 | A523 | Orientation limit 0to 60 s, 9999 ls 9999 140
366 9 | A524 | Recheck time 0to5s, 9999 0.1s 9999 140

X 367 »9 | G240 | Speed feedback range 0 to 590 Hz, 9999 0.01 Hz 9999 140

8 | 3689 | G241 | Feedback gain 0 to 100 0.1 1 140

§ 369 9 | C140 | Number of encoder pulses 0 to 4096 1 1024 140

:T: 374 H800 | Overspeed detection level 0 to 590 Hz, 9999 0.01 Hz 9999 140

Tg 376 «0 | C148 Encoder_signal loss dptection 01 1 0 141

5 enable/disable selection

E%:J 380 F300 | Acceleration S-pattern 1 0 to 50% 1% 0% 108
E"%% 381 F301 | Deceleration S-pattern 1 0 to 50% 1% 0% 108
E—%% 382 F302 | Acceleration S-pattern 2 0 to 50% 1% 0% 108

(8]

3 S| 383 F303 | Deceleration S-pattern 2 0 to 50% 1% 0% 108
- 384 D101 | Input pulse division scaling factor 0 to 250 1 0 138
%'@ §. 385 D110 | Frequency for zero input pulse 0 to 590 Hz 0.01 Hz 0 Hz 138
a==I 386 D111 | Frequency for maximum input pulse | 0 to 590 Hz 0.01 Hz 60 Hz | 50 Hz | 138

393 x9 | A525 | Orientation selection 0to2,10to 12 1 0 140

- 394 9 | A540 | Number of machine side gear teeth 0 to 32767 1 1 140
25 | 3959 | A541 | Number of motor side gear teeth 0 to 32767 1 1 140
2 ‘E 396 9 | A542 | Orientation speed gain (P term) 0 to 1000 1 60 140
2 3 | 397 «9 | A543 | Orientation speed integral time 0to20s 0.001s 0.333s 140
© 398 x9 | A544 | Orientation speed gain (D term) 0 to 100 0.1 1 140
399 9 | A545 | Orientation deceleration ratio 0 to 1000 1 20 140

= 413 %9 | M601 | Encoder pulse division ratio 1to 32767 1 1 153
- 414 | A800 | PLC function operation selection Oto2 1 0 141
3"('9; 415 | A801 | Inverter operation lock mode setting |0, 1 1 0 141
o < 416 | A802 | Pre-scale function selection 0to5 1 0 141
- 417 | AB03 | Pre-scale setting value 0 to 32767 1 1 141
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. Initial value 5
S Pr Minimum Refer (£ D
3] Pr. ’ Name Setting range setting to =
é group increments | M | CA | page ::; @
- . 0to 2, 10, 100, 110, 141,
419 BOOO | Position command source selection 1110 1 0 143
Command pulse scaling factor
420 BOO01 | numerator (electronic gear 1to 32767 1 1 143
numerator)
Command pulse multiplication
421 B002 | denominator (electronic gear 1to 32767 1 1 143
denominator)
_ 422 B0O03 | Position control gain 0to 150 sec? 1sect 25 sect 143
g 423 B004 | Position feed forward gain 0 to 100% 1% 0% 143
= T N
9 424 BOO5 Position c_:omr_nand acceleration/ 0t050s 0.001s 0s 143
= deceleration time constant
:g 425 B0O06 | Position feed forward command filter |0to5s 0.001s O0s 143
S 426 B0O07 | In-position width 0 to 32767 pulse 1 pulse 100 pulse 144
& 427 BOO08 | Excessive level error 0 to 400K pulse, 9999 | 1K pulse 40K pulse 144
428 B009 | Command pulse selection 0to5 1 0 143
429 B010 | Clear signal selection 0,1 1 1 143
0to5, 12, 13,
100 to 105, 112, 113,
. . 1000 to 1005, 1012,
430 BO11 | Pulse monitor selection 1013, 1100 to 1105, 1 9999 143
1112, 1113, 8888,
9999
= 432 «9 | D120 | Pulse train torque command bias 0 to 400% 1% 0% 149
= 433 x9 | D121 | Pulse train torque command gain 0 to 400% 1% 150% 149
L
= | 434 17| N110 | Network number (CC-Link IE) 0 to 255 1 0 124
=
-
8 435 =17 | N111 | Station number (CC-Link IE) 0to 255 1 0 124
— 446 B012 | Model position control gain 0to 150 sec? 1sect 25 sect 143
0,1,3t06,13to 16,
20, 23, 24, 30, 33, 34,
40, 43, 44, 50, 53, 54,
450 C200 | Second applied motor 70,73,74,330,333, |1 9999 116
334, 8093, 8094,
9090, 9093, 9094,
9999
0to 6, 10 to 14, 20,
451 | G300 f:lce‘l?i‘ir:mtor control method 100 to 106, 1 9999 121
110 to 114, 9999
. 0.4 to 55 kW, 99992 | 0.01 kW =2
t t 121
" 453 C201 | Second motor capacity 010 3600 KW, 9999 +5 | 0.1 KW =3 9999
S 454 | C202 | Number of second motor poles 2,4,6,8,10,12,9999 | 1 9999 121
@ 0 to 500 A, 9999 = 0.01 A+
§ 455 C225 | Second motor excitation current 0 tg 3600 A, 99992*3 0LA *32 9999 122
5 200 V 7
= 456 | C204 | Rated second motor voltage 0 to 1000 V 0.1V 122
g 400 V *8
= 457 | C205 | Rated second motor frequency 10 to 400 Hz, 9999 0.01 Hz 9999 122
=
2 0to 50 Q, 9999 =2 0.001 Q =
o} 458 C220 | Second motor constant (R1) 9999 122
@ 0 to 400 mQ, 9999 »3 | 0.01 MQ x3
0to 50 Q, 9999 =2 0.001 Q=2
459 | C221 | Second motor constant (R2) 010400 mQ, 9999 -3 | 0.0L mQ =3 9999 122
Second motor constant (L1) / d-axis | 0to 6000mH, 9999 2 | 0.1 mH =2
4 222 | 9999 122
60 c inductance (Ld) 0 to 400mH, 9999 =3 0.01 mH 3
Second motor constant (L2) / g-axis | 0 to 6000mH, 9999 2 | 0.1 mH =2
; 122
461 c223 inductance (Lq) 0to 400mH, 9999 =3 | 0.01 mH =3 9999
1% =
462 | C224 | Second motor constant (X) 0 to 100%, 9999 8 012/ 23 9999 122
. 0 *
463 c210 Second motor auto tuning setting/ 01,11, 101 1 0 122

status




. Initial value =
S Pr Minimum Refer (£ 2
3] Pr. ’ Name Setting range setting to =
é group increments | ™ | CA | page ::; @
464 B020 Digital po_smo_n control sudden stop 010360 s 01s 0s 11
deceleration time
465 B021 | First target position lower 4 digits 0 to 9999 1 0 141
466 B022 | First target position upper 4 digits 0 to 9999 1 0 141
467 B023 | Second target position lower 4 digits | 0 to 9999 1 0 141
468 B024 | Second target position upper 4 digits | 0 to 9999 1 0 141
469 B025 | Third target position lower 4 digits 0 to 9999 1 0 141
470 B026 | Third target position upper 4 digits 0 to 9999 1 0 141
471 B027 | Fourth target position lower 4 digits | 0 to 9999 1 0 141
472 B028 | Fourth target position upper 4 digits | 0 to 9999 1 0 141
473 B029 | Fifth target position lower 4 digits 0 to 9999 1 0 141
474 BO030 | Fifth target position upper 4 digits 0 to 9999 1 0 141
475 BO031 | Sixth target position lower 4 digits 0 to 9999 1 0 141
476 B032 | Sixth target position upper 4 digits 0 to 9999 1 0 141
477 B033 | Seventh target position lower 4 digits | 0 to 9999 1 0 141
S | 478 |B034 g%"itesmh target position upper 4 0 to 9999 1 0 141
§ 479 BO035 | Eighth target position lower 4 digits | 0 to 9999 1 0 141
c 480 B036 | Eighth target position upper 4 digits | 0 to 9999 1 0 141
o
= 481 BO037 | Ninth target position lower 4 digits 0 to 9999 1 0 141
§ 482 B038 | Ninth target position upper 4 digits 0 to 9999 1 0 141
o 483 B039 | Tenth target position lower 4 digits 0 to 9999 1 0 141
g' 484 B040 | Tenth target position upper 4 digits 0 to 9999 1 0 141
(73} 485 B041 E:S;Itgnth target position lower 4 0 to 9999 1 0 141
486 B042 (IjEiI;/tinth target position upper 4 0 t0 9999 1 0 141
487 B043 | Twelfth target position lower 4 digits | 0 to 9999 1 0 141
488 B044 | Twelfth target position upper 4 digits | 0 to 9999 1 0 141
489 B045 gir;irttsenth target position lower 4 0 to 9999 1 0 141
490 B046 ;’ihéirtt:enth target position upper 4 0 t0 9999 1 0 141
491 B047 giogt:tr;eenth target position lower 4 0 to 9999 1 0 141
492 B048 giogL:tr;eenth target position upper 4 0 t0 9999 1 0 141
493 B049 g:gﬁgnth target position lower 4 0 to 9999 1 0 141
494 BO50 g:gﬁznth target position upper 4 0 t0 9999 1 0 141
@ i 495 | M500 | Remote output selection 0,1,10,11 1 144
==
8 % 496 | M501 | Remote output data 1 0 to 4095 1 144
(0]
@ ©° | 497 | M502 | Remote output data 2 0 to 4095 1 144
. 0, 9696
= 498 | A804 | PLC function flash memory clear (0 to 9999) 1 0 141
= 500 =17 | NO11 Commur!lcatlon error execution 0t0999.8 s 0.1s 0s 124
waiting time
_ |501+17| NO12 Commu_mcatlon error occurrence 0 1 0 124
count display
502 | No13 | Stop mode selection at Oto4 1 0 124
communication error
(5]
2 503 | E710 | Maintenance timer 1 0 (1 to 9998) 1 0 144
=
g
= . . .
5 | 504 | E711 |Maintenancetimerlwarning output |, o998 9999 1 9999 144
= set time
= 505 | M0OO1 | Speed setting reference 1to 590 Hz 0.01 Hz 60 Hz | 50 Hz | 110
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. Initial value =
S Pr Minimum Refer (£ D
3] Pr. ’ Name Setting range setting to =
é group increments | M | CA | page ::; @
516 | Fagp | SPautern time atastart of 01t025s 0ls 0ls 108
= 0 acceleration
= - - -
g_g o| 517 F401 S pattern_tlme at a completion of 01t025s 01s 01s 108
=20% acceleration
T 05 N :
2g2| 518 | Fg0p | SPAUErN timeatastart of 01t025s 0ls 0ls 108
n g 2 deceleration
IS . - -
° 519 F403 S pattern_tlme at a completion of 011025s 01s 01s 108
deceleration
= 522 | G105 | Output stop frequency 0 to 590 Hz, 9999 0.01 Hz 9999 144
— | 539 +19 | NOo2 | MOPBUS RTU communication check |, 999 8. 9999 | 0.1 9999 124
time interval
— 541 =17 | N100 | Frequency command sign selection |0, 1 1 0 124
- 547 NO40 | USB communication station number | 0to 31 1 0 145
& —— -
5 548 | No41 | USB communication check time 010 999.8 s, 9999 01s 9999 145
interval
_E 549 %19 | NOOO | Protocol selection 0,1 1 0 124
IS
(8] .
S | 550 |Do12 |NETmodeoperation command 0, 1, 9999 s18 1 9999 139
2 source selection
E .
8 551 D013 PU que operation command source 1103, 9999 «1s 1 9999 139
selection
- 552 H429 | Frequency jump range 0 to 30 Hz, 9999 0.01 Hz 9999 110
& § 553 A603 | PID deviation limit 0 to 100%, 9999 0.1% 9999 127
Zc
2 554 | A604 | PID signal operation selection 0to3,10to0 13 1 0 127
D 555 | E720 | Current average time 0.l1tols 0.1s 1ls 145
g2
< 'g 556 E721 | Data output mask time 0to20s 0.1s O0s 145
©
- E
< q) * *
2= Current average value monitor signal 010500 A «2 0.0LA Inverter rated
5¢ 557 B722 output reference current current 145
(@] 0 to 3600 A =3 0.1Ax3
= 560 | A712 | Second frequency search gain 0to 32767, 9999 1 9999 122
= 561 HO020 | PTC thermistor protection level 0.5 to 30 kQ, 9999 0.01 kQ 9999 105
_ 563 MO21 tF;rl;eerglz.atlon time carrying-over (0 to 65535) 1 0 m
— 564 MO031 | Operating time carrying-over times (0 to 65535) 1 0 111
— | 565 | G301 |Second motorexcitation current 0 to 400 Hz, 9999 001Hz  |9999 123
break point
_ 566 G302 Second mqtor excitation current low- 0 to 300%, 9999 0.1% 9999 123
speed scaling factor
2]
E
8o%| 569 | G942 | Second motor speed control gain 0 to 200%, 9999 0.1% 9999 121
SEE
% o 0to 3 #11x12
= = 570 E301 | Multiple rating setting 1 2 145
§ 5 1,2+13
— 571 F103 | Holding time at a start 0to 10s, 9999 0.1ls 9999 106
A680 . .
— 573 To52 4 mA input check selection 1to 4, 9999 1 9999 145
— 574 C211 | Second motor online auto tuning 0to2 1 0 123
35 575 A621 | Output interruption detection time 0to 3600 s, 9999 0.1ls 1s 127
2 = 576 A622 | Output interruption detection level 0to 590 Hz 0.01 Hz 0 Hz 127
3 577 A623 | Output interruption cancel level 900 to 1100% 0.1% 1000% 127




. Initial value =
S Pr Minimum Refer (£ 2
3] Pr. ’ Name Setting range setting to =
é group increments | ™ | CA | page ::; @
592 A300 | Traverse function selection 0to2 1 0 146
=
o 593 | A301 | Maximum amplitude amount 0 to 25% 0.1% 10% 146
S Amplitude compensation amount
c 0, 0, 0,
E 594 | A302 during deceleration 0 to 50% 0.1% 10% 146
& Amplitude compensation amount
< 0, 0 0,
g 595 A303 during acceleration 0 to 50% 0.1% 10% 146
g 596 | A304 | Amplitude acceleration time 0.1t0 3600 s 0.1s 5s 146
mplitude deceleration time 1to s s s 146
597 | A305 | Amplitude decel i i 0.1 to 3600 0.1 5
175t0 215 VDC, 9999
— 598 x16 | H102 | Undervoltage level ;750 0430 VDC. 9999 0.1V 9999 146
#8
. . . 0 #1113
- 599 T721 | X10 terminal input selection 0,1 1 1o 109
— First free thermal reduction
g 600 HO01 frequency 1 0 to 590 Hz, 9999 0.01 Hz 9999 105
E 2 601 HOO02 | First free thermal reduction ratio 1 1 to 100% 1% 100% 105
3 © First free thermal reduction
'§<' 602 HOO03 frequency 2 0 to 590 Hz, 9999 0.01 Hz 9999 105
8 o 603 HOO04 | First free thermal reduction ratio 2 1 to 100% 1% 100% 105
@ First free thermal reduction
w 604 HOO05 frequency 3 0 to 590 Hz, 9999 0.01 Hz 9999 105
_ Power failure stop external signal
606 T722 input selection 0,1 1 1 134
- 607 HOO06 | Motor permissible load level 110 to 250% 1% 150% 105
- 608 HO016 | Second motor permissible load level | 110 to 250%, 9999 1% 9999 105
§ 609 AG24 PID sgt point/deviation input 1105 1 2 127
E = selection
) 610 | A625 | PID measured value input selection |1to5 1 3 127
- 611 FOO3 | Acceleration time at a restart 0 to 3600 s, 9999 0.1s 9999 113
Reverse rotation excitation current
— 0, 0,
617 | G080 low-speed scaling factor 0 to 300%, 9999 0.1% 9999 123
. | 635+ | M610 Cumu!atlve pulse clear signal 0to3 1 0 143
o =] selection
= - — -
TG | 636+ | M611 Cumulative pulse division scaling 1to 16384 1 1 143
S € factor
Eo i ion- i
S92 | 63740 | MB12 Control_te_rmmal optlon Cumulative 110 16384 1 1 143
O 3 pulse division scaling factor
638 9 | M613 | Cumulative pulse storage Oto3 1 0 143
639 A108 | Brake opening current selection 0,1 1 0 136
640 A109 | Brake operation frequency selection |0, 1 1 0 136
641 A130 Secon'd brake sequence operation 0.7, 8, 9999 1 0 136
selection
_E 642 | A120 | Second brake opening frequency 0to 30 Hz 0.01 Hz 3 Hz 136
E 643 | Al121 | Second brake opening current 0 to 400% 0.1% 130% 136
= -
= 644 | A122 Secon.d brgke opening current Oto2s 0.1s 0.3s 136
o detection time
§ 645 A123 | Second brake operation time at start |0to5s 0.1ls 03s 136
=z 646 A124 | Second brake operation frequency 0to 30 Hz 0.01 Hz 6 Hz 136
g 647 A125 | Second brake operation time at stop |0to5s 0.1ls 03s 136
§ 648 | A126 | Second deceleration detection 01 1 0 136
m function selection ’
Second brake opening current
650 | A128 . 0,1 1 0 136
selection
651 A129 Secon'd brake operation frequency 01 1 0 136
selection
()]
- E35| 653 | G410 | Speed smoothing control 0 to 200% 0.1% 0% 146
I =
832
[eNe)
Neo| 654 G411 | Speed smoothing cutoff frequency 0to 120 Hz 0.01 Hz 20 Hz 146
[}
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. Initial value =
S Pr Minimum Refer (£ D
3] Pr. ’ Name Setting range setting to =
é group increments | M | CA | page ::; @
oS 655 M530 | Analog remote output selection 0,1,10,11 1 0 147
o . —
IS E 656 M531 | Analog remote output 1 800 to 1200% 0.1% 1000% 147
(0]
;,E 657 M532 | Analog remote output 2 800 to 1200% 0.1% 1000% 147
=
s 658 M533 | Analog remote output 3 800 to 1200% 0.1% 1000% 147
c L
<3 659 M534 | Analog remote output 4 800 to 1200% 0.1% 1000% 147
c . i
s 660 | G130 Increased_ magnetic excitation 0.1 1 0 147
ol deceleration operation selection
=
ge
1S
=5 661 | G131 | Magnetic excitation increase rate 0 to 40%, 9999 0.1% 9999 147
(]
25
°s . -
E Q 662 G132 Increased magnetic excitation 0 t0 300% 0.1% 100% 147
A current level
Control circuit temperature signal o o o
= 663 | M060 0 to 100°C 1°C 0°C 147
output level
_ 665 G125 gR;?]eneranon avoidance frequency 0 t0 200% 0.1% 100% 153
= 668 | A786 | Power failure stop frequency gain 0 to 200% 0.1% 100% 134
— | 673 | Goeo | SFPR slip amount adjustment 2, 4,6, 9999 1 9999 148
operation selection
- 674 G061 | SF-PR slip amount adjustment gain | 0 to 500% 0.1% 100% 148
o 679 G420 | Second droop gain 0 to 100%, 9999 0.1% 9999 137
g_ 680 G421 | Second droop filter time constant Otols, 9999 0.01s 9999 137
5 9 - —
SE | 681 | Gapp |Seconddroopfunctionactivation 4,5 19 17 9999 |1 9999 137
So selection
o °© 682 | G423 | Second droop break point gain 0.1 to 100%, 9999 0.1% 9999 137
@ 683 | G424 | Second droop break point torque 0.1 to 100%, 9999 0.1% 9999 137
= 684 | CO00 | Tuning data unit switchover 0,1 1 0 122
@ 686 E712 | Maintenance timer 2 0 (1 to 9998) 1 0 144
(8] B - N
S | 687 | E713 |Maintenancetimer2warming output |, 9998 g9gg 1 9999 144
c set time
(] A A
= 688 | E714 | Maintenance timer 3 0 (1 to 9998) 1 0 144
S | 689 | E715 | Maintenancetimer 3warning output |, g998 9999 1 9999 144
set time
= 690 H881 | Deceleration check time 0 to 3600 s, 9999 0.1s 1ls 148
T 692 | Ho1y | Second free thermal reduction 010590 Hz, 9999  |0.01Hz | 9999 105
= frequency 1
E > 693 | HO12 | Second free thermal reduction ratio 1 | 1 to 100% 1% 100% 105
9 | o4 | Hoyg | Second free thermal reduction 0t0590 Hz, 9999  |0.0LHz | 9999 105
S frequency 2
E o 695 HO014 | Second free thermal reduction ratio 2 | 1 to 100% 1% 100% 105
2 -
0 696 | HO15 fsecond free thermal reduction 010590 Hz, 9999  |0.01Hz | 9999 105
requency 3
- 699 T740 | Input terminal filter 5 to 50 ms, 9999 1ms 9999 130




. Initial value =
S 5 Minimum Refer |2 @
3] Pr. ’ Name Setting range setting to =
é group increments | ™ | CA | page ::; @
702 | C106 | Maximum motor frequency 0 to 400 Hz, 9999 0.01 Hz 9999 122
. 0 to 5000 mV/(rad/s), | 0.1 mV/
706 C130 | Induced voltage constant (phi f) 9999 (rad/s) 9999 122
707 C107 | Motor inertia (integer) 10 to 999, 9999 1 9999 122
711 C131 | Motor Ld decay ratio 0 to 100%, 9999 0.1% 9999 122
712 C132 | Motor Lqg decay ratio 0 to 100%, 9999 0.1% 9999 122
717 | c1g | Starting resistance tuning 0 to 200%, 9999 0.1% 9999 122
compensation
Starting magnetic pole position 0to 6000 ps, 10000 to
o | "L | 185 detection pulse width 16000 ps, 9999 Lps 9999 122
% 724 C108 | Motor inertia (exponent) 0to 7, 9999 1 9999 122
§ 725 C133 | Motor protection current level 100 to 500%, 9999 0.1% 9999 122
o Second motor induced voltage | 0to 5000 mV/(rad/s), | 0.1 mV/
(8]
< 738 | €230 | ¢ stant (phi f) 9999 (radls) 9999 122
g 739 | C231 | Second motor Ld decay ratio 0 to 100%, 9999 0.1% 9999 122
740 | C232 | Second motor Lq decay ratio 0 to 100%, 9999 0.1% 9999 122
741 | cogp | Second starting resistance tuning | 4 54004, 9999 0.1% 9999 122
compensation
Second motor magnetic pole 0 to 6000 ps, 10000 to
742 | C285 | ciection pulse width 16000 ps, 9999 Lus 9999 122
743 | C206 | Second motor maximum frequency | O to 400 Hz, 9999 0.01 Hz 9999 122
744 | C207 | Second motor inertia (integer) 10 to 999, 9999 1 9999 122
745 | C208 | Second motor inertia (exponent) 0to 7, 9999 1 9999 122
746 | C233 f;ce‘l’”d motor protection current 100 to 500%, 9999 | 0.1% 9999 122
— | 747 | G350 | Second motor low-speed range 0, 9999 1 9999 149
torque characteristic selection
0, 10, 11, 20, 21, 50,
51, 60, 61, 70, 71, 80,
. . 81, 90, 91, 100, 101,
753 A650 | Second PID action selection 1000, 1001, 1010, 1 0 127
_ 1011, 2000, 2001,
g 2010, 2011
= -
S | 754 | Aes2 |Second PID control automatic 010590 Hz, 9999  |0.01Hz | 9999 127
8 switchover frequency
o 755 | AB51 | Second PID action set point 0 to 100%, 9999 0.01% 9999 127
756 A653 | Second PID proportional band 0.1 to 1000%, 9999 0.1% 100% 127
757 A654 | Second PID integral time 0.1 to 3600 s, 9999 0.1ls 1s 127
758 | A655 | Second PID differential time 0.01to 10 s, 9999 0.01s 9999 127
759 | A600 | PID unit selection 0 to 43, 9999 1 9999 127
760 A616 | Pre-charge fault selection 0,1 1 0 148
S 761 A617 | Pre-charge ending level 0 to 100%, 9999 0.1% 9999 148
5 762 A618 | Pre-charge ending time 0to 3600 s, 9999 0.1ls 9999 148
S 763 A619 | Pre-charge upper detection level 0 to 100%, 9999 0.1% 9999 148
o 764 | A620 | Pre-charge time limit 0to 3600 s, 9999 0.1ls 9999 148
S 765 AB656 | Second pre-charge fault selection 0,1 1 0 148
=
[ 766 AB657 | Second pre-charge ending level 0 to 100%, 9999 0.1% 9999 148
GEJ_ 767 A658 | Second pre-charge ending time 0to 3600 s, 9999 0.1ls 9999 148
2 | 768 | Aesg | Second pre-charge upper detection g 14 10095, 9999 0.1% 9999 148
769 | A660 | Second pre-charge time limit 0 to 3600 s, 9999 0.1s 9999 148
_c | 774 | M101 | Operation panel monitor selection 1 | 1103, 51014, 1 9999 11
S5 17 10 20, 22 to 36,
=5 775 | M102 | Operation panel monitor selection 2 | 38 to 46, 50 to 57, 61, | 1 9999 111
o C
S5 _ : _ 62, 64, 67, 71 to 74,
776 | M103 | Operation panel monitor selection 3 87 to 98, 100, 9999 1 9999 111
A681 i i
— | 777 4 mA input check operation 0t0590 Hz, 9999  |0.0LHz | 9999 145
T053 | frequency
A682 . .
- 778 To54 4 mA input check filter 0to10s 0.01s O0s 145
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. Initial value =
S Pr Minimum Refer (£ D
3] Pr. ’ Name Setting range setting to =
é group increments | M | CA | page ::; @
779 | No14 | Operation frequency during 0 to 590 Hz, 9999 001Hz  |9999 124
communication error
— | 788 | G250 |LOW speed range torque 0, 9999 1 9999 149
characteristic selection
= 791 FO70 | Acceleration time in low-speed range | 0 to 3600 s, 9999 0.1s 9999 104
= 792 FO71 | Deceleration time in low-speed range | 0 to 3600 s, 9999 0.1s 9999 104
_ 799 M520 Pulse increment setting for output 0.1, 1, 10, 100, 1000 0.1 KWh 1 kWh 149
power kWh
. 0to 6, 9to 14, 20,
= 800 G200 | Control method selection 100 to 106, 109 to 114 1 20 121
= 802 G102 | Pre-excitation selection 0,1 1 0 105
803 G210 Constant_ou_tput rangetorque 01,10, 11 1 0 108,
characteristic selection 149
©
2F 804 | D400 | Torque command source selection Oto6 1 0 108,
>e 149
©E | 805 | D401 | Torque command value (RAM) 600 to 1400% 1% 1000% igg
o
Torque command value (RAM, o o o 108,
806 D402 EEPROM) 600 to 1400% 1% 1000% 149
E 807 H410 | Speed limit selection Oto2 1 0 150
= | 808 |Hal1 IFis]ri‘:"ard rotation speed limit/speed | 4 490 1, 0.01Hz |60 Hz |50Hz | 150
(0]
5 - — -
& | 809 |Ha41p |Reverserottionspeedlimitireverse- | oy, 45014, 9999 |0.01Hz | 9999 150
side speed limit
810 H700 | Torque limit input method selection | 0to 2 1 0 108
811 D030 | Set resolution switchover 0,1,10, 11 1 0 igs’
E 812 H701 | Torque limit level (regeneration) 0 to 400%, 9999 0.1% 9999 108
@ 813 H702 | Torque limit level (3rd quadrant) 0 to 400%, 9999 0.1% 9999 108
g 814 H703 | Torque limit level (4th quadrant) 0 to 400%, 9999 0.1% 9999 108
= 815 H710 | Torque limit level 2 0 to 400%, 9999 0.1% 9999 108
816 H720 | Torque limit level during acceleration | 0 to 400%, 9999 0.1% 9999 108
817 H721 | Torque limit level during deceleration | O to 400%, 9999 0.1% 9999 108
£, | 818 |cu2 Easy gain tuning response level 11015 1 5 150
o setting
75
M= 819 | C113 |Easy gain tuning selection 0to2 1 0 150
820 | G211 | Speed control P gain 1 0 to 1000% 1% 60% 150
821 | G212 | Speed control integral time 1 0to20s 0.001s 0.333s 150
822 TOO03 | Speed setting filter 1 0to5s, 9999 0.001s 9999 118
823 x9 | G215 | Speed detection filter 1 0to0.1s 0.001s 0.001s 151
824 | G213 | Torauecontrol P gain 1 (currentloop | . 5500, 1% 100% 151
proportional gain)
825 G214 Torque Contrql Integral_ time 1 0 to 500 ms 0.1 ms 5ms 151
g (current loop integral time)
% 826 | TO04 | Torque setting filter 1 0to5s, 9999 0.001s 9999 118
E 827 | G216 | Torque detection filter 1 0to0.1s 0.001s O0s 151
% 828 | G224 | Model speed control gain 0 to 1000% 1% 60% 151
£ 829+ | A546 Number of machine end encoder 0 t0 4096 1 9999 140
4] pulses
'-g 830 | G311 | Speed control P gain 2 0 to 1000%, 9999 1% 9999 150
831 | G312 | Speed control integral time 2 0to 20 s, 9999 0.001s 9999 150
832 TOO5 | Speed setting filter 2 0to5s, 9999 0.001s 9999 118
833 x9 | G315 | Speed detection filter 2 0to0.1s,9999 0.001s 9999 151
834 G313 | Torque control P gain 2 0 to 500%, 9999 1% 9999 151
835 G314 | Torque control integral time 2 0 to 500 ms, 9999 0.1 ms 9999 151
836 TOO06 | Torque setting filter 2 0to5s, 9999 0.001s 9999 118
837 G316 | Torque detection filter 2 0to0.1s, 9999 0.001s 9999 151




. Initial value 5
S Pr Minimum Refer (£ 2
3] Pr. ’ Name Setting range setting to =
é group increments | ™ | CA | page ::; @
840 | G230 | Torque bias selection 0to 3, 24, 25, 9999 1 9999 152
841 | G231 | Torque bias 1 600 to 1400%, 9999 | 1% 9999 152
0 842 | G232 | Torque bias 2 600 to 1400%, 9999 | 1% 9999 152
© -
et 843 | G233 | Torque bias 3 600 to 1400%, 9999 | 1% 9999 152
0 844 | G234 | Torque bias filter 0 to 5s, 9999 0.001s 9999 152
g 845 | G235 | Torque bias operation time 0 to 5s, 9999 0.01s 9999 152
= 846 | G236 | Torque bias balance compensation 0to 10V, 9999 0.1V 9999 152
847 | G237 | Fall-time torque bias terminal 1 bias | 0 to 400%, 9999 1% 9999 152
848 | G238 | Fall-time torque bias terminal 1 gain | O to 400%, 9999 1% 9999 152
849 TOO7 | Analog input offset adjustment 0 to 200% 0.1% 100% 118
850 | G103 | Brake operation selection Oto2 1 0 105
851 =0 | C240 Control terminal option-Number of 0 t0 4096 1 2048 140
encoder pulses
852 «o | C241 Cont_rol te_rmm_al option-Encoder 0. 1,100, 101 1 1 140
rotation direction
- 853 %9 | H417 | Speed deviation time 0to100s 0.1s 1s 137
S 854 | G217 | Excitation ratio 0 to 100% 1% 100% 152
(&S] N B "
= 855 «0 | C248 Contrql terminal optlon-S|gna| I_oss 01 1 0 141
= detection enable/disable selection
= 858 TO40 | Terminal 4 function assignment 0,1, 4, 9999 1 0 152
o
= Torque current/Rated PM motor 0to 500 A, 9999 =2 0.01 A«
g 859 C126 current 0 to 3600 A, 9999 =3 0.1A=3 9999 122
<
Second motor torque current/Rated | 0 to 500 A, 9999 «2 0.01 A =2
22
860 | €226 | byt motor current 01036004, 09993 |01An | 000 122
862 x9 | C242 | Encoder option selection 0,1 1 0 140
863 o | MO | CONtro! terminal option-Encoder 1to 32767 1 1 153
pulse division ratio
864 | M470 | Torque detection 0 to 400% 0.1% 150% 153
865 | M446 | Low speed detection 0 to 590 Hz 0.01 Hz 15Hz 110
S§
85 866 | M042 | Torque monitoring reference 0 to 400% 0.1% 150% 113
S5
E N—
— 867 | M321 | AM output filter Oto5s 0.01s 0.01s 154
— 868 TO10 | Terminal 1 function assignment 0 to 6, 9999 1 0 152
— 869 | M334 | Current output filter Oto5s 0.01s - 0.02s | 154
— 870 | M440 | Speed detection hysteresis 0to5Hz 0.01 Hz 0 Hz 110
Lo 872 15| H201 | Input phase loss protection selection | 0, 1 1 0 133
S8 | 873 %9 | H415 | Speed limit 0 to 400 Hz 0.01 Hz 20 Hz 137
% 2 874 H730 | OLT level setting 0 to 400% 0.1% 150% 108
& | 875 | HO30 |Fault definition 0.1 1 0 153
— 876 x9 | HO22 | Thermal protector input 0,1 1 1 105
qE) 877 G220 Speeq feed forward control/mpdel 0to2 1 0 151
zo adaptive speed control selection
U>;_§ 878 | G221 | Speed feed forward filter Otols 0.01s 0s 151
° E 879 | G222 | Speed feed forward torque limit 0 to 400% 0.1% 150% 151
‘gE 880 C114 | Load inertia ratio 0 to 200 times 0.1 times 7 times 151
O 881 | G223 | Speed feed forward gain 0 to 1000% 1% 0% 151
o 882 | G120 Regeneratlon avoidance operation 0to2 1 0 153
= selection
& - - - D N
2 883 G121 Regeneration avoidance operation 300 to 800 V 0.1V C380V #7 153
< level DC760 V =8
o - -
S5 | 884 |Glzz |Regenerationavoidanceat 0to5 1 0 153
S deceleration detection sensitivity
© 3 - -
@ 885 | G123 |Regeneration avoidance 0 to 590 Hz, 9999 001Hz |6Hz 153
5 compensation frequency limit value
(o)
& 886 | G124 | Regeneration avoidance voltage gain | O to 200% 0.1% 100% 153
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. Initial value 5
S Pr Minimum Refer (£ D
3] Pr. ’ Name Setting range setting to =
é group increments | M | CA | page ::; @
()
o 888 | E420 | Free parameter 1 0 to 9999 1 9999 154
62
L c
& 889 E421 | Free parameter 2 0 to 9999 1 9999 154
o
891 MO023 Cu_mulat_lve power monitor digit 0'to 4, 9999 1 9999 111,
shifted times 154
5 892 | M200 | Load factor 30 to 150% 0.1% 100% 154
= Energy saving monitor reference 0.1 to 55 kW =2 0.01 kW =2 | Inverter rated
<
g 893 M201 (motor capacity) 0 to 3600 kW =3 0.1 kKW =3 capacity 154
o 894 | M202 Control selection dur_mg commercial 0to3 1 0 154
£ power-supply operation
& 895 | M203 | Power saving rate reference value 0,1, 9999 1 9999 154
= 896 | M204 | Power unit cost 0 to 500, 9999 0.01 9999 154
E 897 | M205 | Power saving monitor average time | 0 to 1000 h, 9999 1lh 9999 154
S - - -
898 | M206 (I:Dl?agrer saving cumulative monitor 0,1, 10, 9999 1 9999 154
899 M207 | Operation time rate (estimated value) | 0 to 100%, 9999 0.1% 9999 154
CO
(900) | M310 | FM/CA terminal calibration - - - 154
#10
C1
(901) | M320 | AM terminal calibration - - - 154
*10
C2 . . .
(902) | T200 Terminal 2 frequency setting bias 0 to 590 Hz 0.01 Hz 0 Hz 126
*10 frequency
C3
(902) | T201 | Terminal 2 frequency setting bias 0 to 300% 0.1% 0% 126
*10
125 . . .
(903) | T202 Terminal 2 frequency setting gain 0 to 590 Hz 0.01 Hz 60 Hz | 50 Hz | 126
10 frequency
C4
(903) | T203 | Terminal 2 frequency setting gain 0 to 300% 0.1% 100% 126
o
T ) . .
© | (904) | T400 Terminal 4 frequency setting bias 0 to 590 Hz 0.01 Hz 0 Hz 126
= 10 frequency
@
g C6
= (904) | T401 | Terminal 4 frequency setting bias 0 to 300% 0.1% 20% 126
.2 *10
8 [ 126 . ._
2 | (905) | T402 Terminal 4 frequency setting gain 0 to 590 Hz 0.01 Hz 60 Hz | 50 Hz | 126
© frequency
O *10
C7
(905) | T403 | Terminal 4 frequency setting gain 0 to 300% 0.1% 100% 126
#10
C12
(917) | T100 | Terminal 1 bias frequency (speed) 0 to 590 Hz 0.01 Hz 0 Hz 126
#10
C13
(917) | T101 | Terminal 1 bias (speed) 0 to 300% 0.1% 0% 126
#10
Cl4
(918) | T102 | Terminal 1 gain frequency (speed) 0 to 590 Hz 0.01 Hz 60 Hz | 50 Hz | 126
#10
C15
(918) | T103 | Terminal 1 gain (speed) 0 to 300% 0.1% 100% 126
#10
C1l6 . )
(619) | Tazo | Terminal 1bias command (orauel | g, 4o 01%  |o% 126
#10




. Initial value 5
S 5 Minimum Refer |2 @
3] Pr. ’ Name Setting range setting to =
é group increments | ™ | CA | page ::; @
Clr Terminal 1 bias (torque/magnetic
(919) | T111 flux) 0 to 300% 0.1% 0% 126
*10
C18 Terminal 1 gain command (torque/
(920) | T112 : 0 to 400% 0.1% 150% 126
10 magnetic flux)
C19 Terminal 1 gain (torque/magnetic
(920) | T113 flux) 0 to 300% 0.1% 100% 126
*10
C8
(930) | M330 | Current output bias signal 0 to 100% 0.1% - 0% 154
*10
C9
(930) | M331 | Current output bias current 0 to 100% 0.1% - 0% 154
*10
C10
(931) | M332 | Current output gain signal 0 to 100% 0.1% - 100% | 154
*10
% Cl1
= (931) | M333 | Current output gain current 0 to 100% 0.1% - 100% | 154
s *10
S [ cas
= . )
= (932) | T410 Termma}l 4 bias command (torque/ 0 to 400% 0.1% 0% 126
s «10 magnetic flux)
8 [ ca9 . . _
S 932) | Ta11 Terminal 4 bias (torque/magnetic 0 t0 300% 0.1% 20% 126
= 10 flux)
O
c40 Terminal 4 gain command (torque/
(933) | T412 . 0 to 400% 0.1% 150% 126
«10 magnetic flux)
cal Terminal 4 gain (torque/magnetic
(933) | T413 flux) 0 to 300% 0.1% 100% 126
*10
C42
(934) | A630 | PID display bias coefficient 0 to 500, 9999 0.01 9999 127
*10
C43
(934) | A631 | PID display bias analog value 0 to 300% 0.1% 20% 127
*10
C44
(935) | A632 | PID display gain coefficient 0 to 500, 9999 0.01 9999 127
*10
C45
(935) | A633 | PID display gain analog value 0 to 300% 0.1% 100% 127
*10
- 977 E302 | Input voltage mode selection 0,1 1 0 155
10 =2 10 =2
= 989 E490 | Parameter copy alarm release 100 3 1 100 3 155
5 990 | E104 | PU buzzer control 0,1 1 1 155
o 991 | E105 | PU contrast adjustment 0to 63 1 58 155
c 0to 3, 5to 14,
oo . N 17 to 20, 22 to 36,
=5 | 992 | miog | Operation panel setiing dial push | 3915 46501057, 61, | 1 0 1
S5 62, 64, 67, 71 t0 74,
87 to 98, 100
8.§ 994 | G403 | Droop break point gain 0.1 to 100%, 9999 0.1% 9999 137
oc
ag 995 | G404 | Droop break point torque 0.1 to 100% 0.1% 100% 137
— 997 H103 | Fault initiation 0 to 255, 9999 1 9999 155
S - 0, 3003, 3103, 8009,
= 998 | E430 | PM parameter initialization Simple) 8109, 9009, 9109 1 0 214
. . - 1, 2,10, 11, 12, 13,
= 999 | E431 | Automatic parameter setting Simple) 20, 21, 9999 1 9999 156
— 1000 | E108 | Direct setting selection Oto2 1 0 156
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g 5 o N - Minti?lum Initial value R(t-:'fer % _?
é . group ame cHng range ini?enlwr(]egts A Ch pacg;e g §
— | 1002 |c150 Eg;#l'yl';% Jarget current adjustment | g6 15 1500, 9999 | 0.1% 9999 122
g < 1003 | G601 | Notch filter frequency 0, 8 to 1250 Hz 1Hz 0 156
j_g ‘8‘ 1004 | G602 | Notch filter depth 0to3 1 0 156
22 | 1005 | G603 | Notch filter width Oto3 1 0 156
«S 1006 | EO020 | Clock (year) 2000 to 2099 1 2000 156
§‘§ 1007 | E021 | Clock (month, day) 1/1 to 12/31 1 101 156
© 2 | 1008 | E022 | Clock (hour, minute) 0:00 to 23:59 1 0 156
— | 1015 | agoy | Inegral stop selection attimited 4 ; 44 1y . 0 127
_ 1016 | HO21 tFi’;(éthermlstor protection detection 01060s 1s 0s 105
- 1018 | M045 | Monitor with sign selection 0, 9999 1 9999 111
1020 | A900 | Trace operation selection 0to 4 1 0 157
1021 | A901 | Trace mode selection 0to2 1 0 157
1022 | A902 | sampling cycle 0to9 1 2 157
1023 | A903 | Number of analog channels 1t08 1 4 157
1024 | A904 | Sampling auto start 0,1 1 0 157
1025 | A905 | Trigger mode selection Oto4 1 0 157
1026 | A906 | Number of sampling before trigger 0 to 100% 1% 90% 157
1027 | A910 | Analog source selection (1ch) 201 157
1028 | A911 | Analog source selection (2ch) 1103, 5to 14, 202 157
17 to 20, 22 to 24,
1029 | A912 | Analog source selection (3ch) 32 t0 36, 39 to 42, 46, 203 157
1030 | A913 | Analog source selection (4ch) 5210 54, 61, 62, 64, 204 157
67, 71to 74, 1
1031 | A914 | Analog source selection (5ch) 87 t0 98, 201 to 213, 205 157
E 1032 | A915 | Analog source selection (6¢h) 222 to 227, 206 157
g 1033 | A916 | Analog source selection (7ch) ;gg :g ggg 207 157
@ 1034 | A917 | Analog source selection (8ch) 208 157
E 1035 | A918 | Analog trigger channel 1to8 1 1 157
1036 | A919 | Analog trigger operation selection 0,1 1 0 157
1037 | A920 | Analog trigger level 600 to 1400 1 1000 157
1038 | A930 | Digital source selection (1ch) 1 157
1039 | A931 | Digital source selection (2ch) 2 157
1040 | A932 | Digital source selection (3ch) 3 157
1041 | A933 | Digital source selection (4ch) 4 157
1042 | A934 | Digital source selection (5ch) 110255 ! 5 157
1043 | A935 | Digital source selection (6ch) 6 157
1044 | A936 | Digital source selection (7ch) 7 157
1045 | A937 | Digital source selection (8ch) 8 157
1046 | A938 | Digital trigger channel 1t08 1 1 157
1047 | A939 | Digital trigger operation selection 0,1 1 0 157
- 1048 | E106 | Display-off waiting time 0 to 60 min 1 min 0 min 157
= 1049 | E110 | USB host reset 0,1 1 0 157




S Pr Minimum Initial value Refer E =
3] Pr. ’ Name Setting range setting to =
é group increments | ™ | CA | page ::; @
1072 | A310 | DCbrakejudgment time foranti- 4 44 01s 3s 157
sway control operation
S 1073 | A311 Antl—syvay control operation 01 1 0 157
= selection
§ 1074 | A312 | Anti-sway control frequency 0.05 to 3 Hz, 9999 0.001 Hz 1Hz 157
= 1075 | A313 | Anti-sway control depth 0to3 1 0 157
% 1076 | A314 | Anti-sway control width O0to3 1 0 157
£ | 1077 | A315 | Rope length 0.1t050 m 0.1m 1im 157
1078 | A316 | Trolley weight 1 to 50000 kg 1 kg 1kg 157
1079 | A317 | Load weight 1 to 50000 kg 1 kg 1kg 157
- 1103 | FO40 | Deceleration time at emergency stop 0to 3600 s 0.1s 5s 157
= 1106 | MO50 | Torque monitor filter 0to5s, 9999 0.01s 9999 111
gl‘é 1107 | MO51 | Running speed monitor filter 0to5s, 9999 0.01s 9999 111
=g 1108 | M052 | Excitation current monitor filter 0to5s, 9999 0.01s 9999 111
= 1113 | H414 | Speed limit method selection 0to 2, 10, 9999 1 0 150
= 1114 | D403 | Torque command reverse selection 0,1 1 1 149
_ 1115 | G218 tSirp:;ed control integral term clear 0 10 9998 ms 1ms 0s 150
_ 1116 | G206 Con;tant output ra}nge speed control 0 t0 100% 0.1% 0% 150
P gain compensation
— | 1117 | Goe1 | Speed control P gain 1 (per-unit 0 to 300, 9999 0.01 9999 150
system)
— | 1118 | G3e1 | SPeed control P gain 2 (per-unit 0 to 300, 9999 0.01 9999 150
system)
— | 1119 | Goe2 | Model speed control gain (per-unit 14 354 gggg 0.01 9999 151
system)
-uni 120 Hz =2
_ 1121 | G260 Per-unit speed control reference 0 to 400 Hz 0.01 Hz 150,
frequency 60 Hz +3 151
1134 | A605 | PID upper limit manipulated value 0 to 100% 0.1% 100% 127
1135 | A606 | PID lower limit manipulated value 0 to 100% 0.1% 100% 127
1136 | A670 | Second PID display bias coefficient |0 to 500, 9999 0.01 9999 127
1137 | A671 f:lcu‘;”d PID display bias analog 0 to 300% 0.1% 20% 127
1138 | A672 | Second PID display gain coefficient | 0 to 500, 9999 0.01 9999 127
1139 | A673 f:lz‘;”d PID display gain analog 0 to 300% 0.1% 100% 127
1140 | A664 Secon_d PID set point/deviation input 1105 1 5 127
S selection
= 1141 | A665 Secon'd PID measured value input 1105 1 3 127
3 selection
a) 1142 | A640 | Second PID unit selection 0 to 43, 9999 1 9999 127
& 1143 | A641 | Second PID upper limit 0 to 100%, 9999 0.1% 9999 127
1144 | A642 | Second PID lower limit 0 to 100%, 9999 0.1% 9999 127
1145 | A643 | Second PID deviation limit 0 to 100%, 9999 0.1% 9999 127
1146 | A644 | Second PID signal operation selection 0to3,10to0 13 1 0 127
1147 | A661 ﬁ;ceond outputinterruption detection |, 3654 ¢ ggg9 01s 1s 127
1148 | A662 i‘f/ce‘lmd outputinterruption detection | ., 5q4 1, 0.01 Hz 0 Hz 127
1149 | A663 i‘f/‘:l’”d outputinterruption cancel | g5, 14 110005 0.1% 1000% 127
o 5 1150 | A810
E ‘8‘ to to PLC function user parameters 1 to 50 | 0 to 65535 1 0 141
=) 1199 | A859
= 1220 | B100 | Parameter for manufacturer setting.
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. Initial value =
S Pr Minimum Refer (£ D
3] Pr. ’ Name Setting range setting to =
é group increments | M | CA | page ::; @
1221 | B101 Start qommand edge detection 0.1 1 0 141
selection
1222 | B120 | First positioning acceleration time 0.01to 360 s 0.01s 5s 141
1223 | B121 | First positioning deceleration time 0.01to 360 s 0.01s 5s 141
1224 | B122 | First positioning dwell time 0 to 20000 ms 1ms 0ms 141
. T . 0to2,10to 12,
1225 | B123 | First positioning sub-function 100 to 102, 110 to 112 1 10 141
1226 | B124 | Second positioning acceleration time | 0.01 to 360 s 0.01s 5s 141
1227 | B125 | Second positioning deceleration time | 0.01 to 360 s 0.01s 5s 141
1228 | B126 | Second positioning dwell time 0 to 20000 ms 1ms 0ms 141
S . 0to2,10to 12,
1229 | B127 | Second positioning sub-function 100 to 102, 110 to 112 1 10 141
1230 | B128 | Third positioning acceleration time 0.01to 360 s 0.0ls 5s 141
1231 | B129 | Third positioning deceleration time 0.01to 360 s 0.01s 5s 141
1232 | B130 | Third positioning dwell time 0 to 20000 ms 1ms 0ms 141
. s . 0to2,10to 12,
1233 | B131 | Third positioning sub-function 100 to 102, 110 to 112 1 10 141
1234 | B132 | Fourth positioning acceleration time | 0.01 to 360 s 0.01s 5s 141
B 1235 | B133 | Fourth positioning deceleration time | 0.01 to 360 s 0.01s 5s 141
‘g 1236 | B134 | Fourth positioning dwell time 0 to 20000 ms 1ms 0ms 141
© S . 0to2,10to 12,
.E 1237 | B135 | Fourth positioning sub-function 100 to 102, 110 to 112 1 10 141
'g 1238 | B136 | Fifth positioning acceleration time 0.01t0 360 s 0.01s 5s 141
3 1239 | B137 | Fifth positioning deceleration time 0.01t0 360 s 0.01s 5s 141
g 1240 | B138 | Fifth positioning dwell time 0 to 20000 ms 1ms 0ms 141
(%) . . . 0to2,10to 12,
1241 | B139 | Fifth positioning sub-function 100 to 102, 110 to 112 1 10 141
1242 | B140 | Sixth positioning acceleration time 0.01to 360 s 0.0ls 5s 141
1243 | B141 | Sixth positioning deceleration time 0.01t0 360 s 0.01s 5s 141
1244 | B142 | Sixth positioning dwell time 0 to 20000 ms 1ms 0ms 141
. T . Oto 2,10to 12,
1245 | B143 | Sixth positioning sub-function 100 to 102, 110 to 112 1 10 141
1246 | B144 tsi;"eemh positioning acceleration 0.01t0360 s 0.01s 55 141
1247 | B145 tSi;veenth positioning deceleration 0.01t0 360 s 0.01s 5s 141
1248 | B146 | Seventh positioning dwell time 0 to 20000 ms 1ms 0ms 141
T . 0to2,10to 12,
1249 | B147 | Seventh positioning sub-function 100 to 102, 110 to 112 1 10 141
1250 | B148 | Eighth positioning acceleration time | 0.01to 360 s 0.01s 5s 141
1251 | B149 | Eighth positioning deceleration time | 0.01to 360 s 0.01s 5s 141
1252 | B150 | Eighth positioning dwell time 0 to 20000 ms 1ms 0ms 141
. S . 0to2,10to 12,
1253 | B151 | Eighth positioning sub-function 100 to 102, 110 to 112 1 10 141
1254 | B152 | Ninth positioning acceleration time 0.01to 360 s 0.0ls 5s 141




ON upper 4 digits

S 5 Minimum |mitial valuerf o E =
3] Pr. ’ Name Setting range setting to =
é group increments | ™ | CA | page ::; @
1255 | B153 | Ninth positioning deceleration time 0.01t0 360 s 0.01s 5s 141
1256 | B154 | Ninth positioning dwell time 0 to 20000 ms 1ms 0ms 141
. S . Oto 2,10to 12,
1257 | B155 | Ninth positioning sub-function 100 to 102, 110 to 112 1 10 141
1258 | B156 | Tenth positioning acceleration time | 0.01 to 360 s 0.01s 5s 141
1259 | B157 | Tenth positioning deceleration time | 0.01to 360 s 0.01s 5s 141
1260 | B158 | Tenth positioning dwell time 0 to 20000 ms 1ms 0ms 141
s . 0to2,10to 12,
1261 | B159 | Tenth positioning sub-function 100 to 102, 110 to 112 1 10 141
1262 | B160 E'r:‘éemh positioning acceleration 0.01t0360 s 0.01s 5s 141
1263 | B161 E'rﬁ‘éemh positioning deceleration | ;1 560 001s 55 141
1264 | B162 | Eleventh positioning dwell time 0 to 20000 ms 1ms 0ms 141
T . 0to2,10to 12,
1265 | B163 | Eleventh positioning sub-function 100 to 102, 110 to 112 1 10 141
1266 | B164 | Twelfth positioning acceleration time | 0.01 to 360 s 0.01s 5s 141
1267 | B165 | Twelfth positioning deceleration time | 0.01 to 360 s 0.01s 5s 141
1268 | B166 | Twelfth positioning dwell time 0 to 20000 ms 1ms 0ms 141
L . Oto 2,10to 12,
1269 | B167 | Twelfth positioning sub-function 100 to 102, 110 to 112 1 10 141
s | 1270 | B168 tTimreteemh positioning acceleration |5 4, 15 360 0.01s 55 141
= - —— -
S | 1271 | B169 tTi;”etee”th positioning deceleration | 5, 1, 350 001s 5s 141
=
= 1272 | B170 | Thirteenth positioning dwell time 0 to 20000 ms 1ms 0ms 141
G . . . 0to2,10to 12
3 ) , ,
3 1273 | B171 | Thirteenth positioning sub-function 100 to 102, 110 to 112 1 10 141
E_ 1274 | B172 E;uerteenth positioning acceleration 0.01 10360 s 001s 55 141
1275 | B173 E:)nuerteenth positioning deceleration 0.0110 360 s 0.01s 55 141
1276 | B174 | Fourteenth positioning dwell time 0 to 20000 ms 1ms 0ms 141
L . Oto 2,10to 12,
1277 | B175 | Fourteenth positioning sub-function 100 to 102, 110 to 112 1 10 141
1278 | B176 E'r:ge”m positioning acceleration | o) 1, 360 5 0.01s 55 141
1279 | B177 tFi'r::e”th positioning deceleration | o) 1, 360 5 0.0Ls 5s 141
1280 | B178 | Fifteenth positioning dwell time 0 to 20000 ms 1ms 0ms 141
1281 | B179 | Fifteenth positioning sub-function 0, 2,10, 12,100, 102, 1 10 141
110, 112
1282 | B180 Home_posmon return method 0106 1 4 141
selection
1283 | B181 | Home position return speed 0to 30 Hz 0.01 Hz 2 Hz 141
1284 | B182 | Home position return creep speed 0to 10 Hz 0.01 Hz 0.5 Hz 141
1285 | B183 I;I(;rlr:: position shift amount lower 4 0 t0 9999 1 0 141
1286 | B184 ;(;r.?se position shift amount upper 4 0 t0 9999 1 0 141
1287 | B185 Travel d|stangg after proximity dog 0 t0 9999 1 2048 141
ON lower 4 digits
1288 | B186 Travel distance after proximity dog 0 t0 9999 1 0 141
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. Initial value =
S Pr Minimum Refer (£ D
3] Pr. ’ Name Setting range setting to =
é group increments | M | CA | page ::; @
1289 | B187 | Home position return stopper torque | 0 to 200% 0.1% 40% 141
E 1290 | B188 :'r‘;':e position return stopperwaiting |, 19 0.1s 05s 141
=
o — —
o 1292 | B190 Posmpn control terminal input 01 1 0 141
g selection
% 1293 | B191 | Roll feeding mode selection 0,1 1 0 141
g 1294 | B192 | Position detection lower 4 digits 0 to 9999 1 0 144
(]
o 1295 | B193 | Position detection upper 4 digits 0 to 9999 1 0 144
IS
D 1296 | B194 | Position detection selection Oto2 1 0 144
1297 | B195 | Position detection hysteresis width 0to 32767 1 0 144
- 1298 | B013 | Second position control gain Oto 150 st 1s? 2551 143
- 1299 | G108 | Second pre-excitation selection 0,1 1 0 105
1300 | N500
to to
_ 1343, | N543, | Communication option parameters.
1350 | N550 | For details, refer to the Instruction Manual of the option.
to to
1359 | N559
= 1410 | A170 | Starting times lower 4 digits 0 to 9999 1 158
= 1411 | A171 | Starting times upper 4 digits 0 to 9999 1 158
_ 1412 | c135 Motor induced voltage constant (phi 0o 2, 9999 1 9999 122
f) exponent
— | 1413 | c23s5 | Second motor induced voltage 0o 2, 9999 1 9999 122
constant (phi f) exponent
1480 | H520 rI;qooe:jdecharacterlstlcs measurement 0,1(2105,811085) |1 0 158
0,
1481 | H521 | Load characteristics load reference 1 8;8;00/0’ 8888, 0.1% 9999 158
0,
c 1482 | H522 | Load characteristics load reference 2 g;g:OOAJ, 8888, 0.1% 9999 158
o
= 0,
§ 1483 | H523 | Load characteristics load reference 3 8;8;00/0’ 8888, 0.1% 9999 158
(8]
© 0,
= 1484 | H524 | Load characteristics load reference 4 g;g:OOAJ, 8888, 0.1% 9999 158
©
S 0,
0 1485 | H525 | Load characteristics load reference 5 858;00/0’ 8888, 0.1% 9999 158
= — -
| 1486 | Hs2e | -02d characteristics maximum 0t0 590 Hz 001Hz | 60Hz |50 Hz | 158
= frequency
o — —
S | 1487 | Hs27 | boad characteristics minimum 0 to 590 Hz 001Hz |6Hz 158
e frequency
.: 1488 | H531 | Upper limit warning detection width | O to 400%, 9999 0.1% 20% 158
§ 1489 | H532 | Lower limit warning detection width | O to 400%, 9999 0.1% 20% 158
1490 | H533 | Upper limit fault detection width 0 to 400%, 9999 0.1% 9999 158
1491 | H534 | Lower limit fault detection width 0 to 400%, 9999 0.1% 9999 158
Load status detection signal delay
1492 | H535 |time /load reference measurement 0to60s 0.1s 1s 158
waiting time
= 1499 | E415 | Parameter for manufacturer setting. Do not set.
% Pr.CLR Parameter clear 0), 1 1 0 155
(O]
L-? E ALL.CL All parameter clear 0),1 1 0 155
O
8 Err.CL Fault history clear 0),1 1 0 155
= Pr.CPY Parameter copy (0),1t0 3 1 0 155
= Pr.CHG Initial value change list - 1 0 155
— IPM IPM initialization 0, 3003 1 0 214
= AUTO Automatic parameter setting - — - 156
— Pr.MD Group parameter setting 0),1,2 1 0 60




*]

*2

*4
*5
*6

*7

*8

*9

=10
*11
*12
*13
*14
*15
*16
*17
%18
%19

Differ according to capacities.

6%: FR-A820-00077(0.75K) or lower, FR-A840-00038(0.75K) or lower

4%: FR-A820-00105(1.5K) to FR-A820-00250(3.7K), FR-A840-00052(1.5K) to FR-A840-00126(3.7K)

3%: FR-A820-00340(5.5K), FR-A820-00490(7.5K), FR-A840-00170(5.5K), FR-A840-00250(7.5K)

2%: FR-A820-00630(11K) to FR-A820-03160(55K), FR-A840-00310(11K) to FR-A840-01800(55K)

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

The setting range or initial value for the FR-A820-03160(55K) or lower and FR-A840-01800(55K) or lower.
The setting range or initial value for the FR-A820-03800(75K) or higher and FR-A840-02160(75K) or higher.
The initial value for the FR-A820-00490(7.5K) or lower and FR-A840-00250(7.5K) or lower.

The initial value for the FR-A820-00630(11K) or higher and FR-A840-00310(11K) or higher.

Differ according to capacities.

4%: FR-A820-00490(7.5K) or lower, FR-A840-00250(7.5K) or lower

2%: FR-A820-00630(11K) to FR-A820-03160(55K), FR-A840-00310(11K) to FR-A840-01800(55K)

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

The value for the 200 V class.

The value for the 400 V class.

The setting is available only when a vector control compatible option is installed. Refer to the Instruction Manual of each option for details.

The parameter number in parentheses is the one for use with the LCD operation panel and the parameter unit.
The setting range or initial value for the standard model.

The setting range or initial value for the separated converter type.

The setting range or initial value for the IP55 compatible model.

The setting is available for the standard model only.

The setting is available only for standard models and IP55 compatible models.

The setting is available only with the 400 V class.

The setting is available only for the FR-A800-GF or when a compatible plug-in option is installed.

The setting range differs for the FR-A800-E. (Refer to page 88.)

The setting is not available for the FR-A800-E.
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The following parameters are dedicated to Ethernet communication. Set the parameters according to the application.

15 Pr Minimum Refer g =2
‘g Pr. roﬁ Name Setting range setting Initial value to S =
3 group increments page é @
Communication EEPROM write
342 NOO1 selection 0,1 1 0 124
Stop mode selection at
502 NO13 communication error Oto4 1 0 124
NET mode operation command
550 D012 source selection 0, 1, 5,9999 1 9999 139
PU mode operation command
551 D013 source selection 1to 3,5, 9999 1 9999 139
Operation frequency during
779 NO014 communication error 0 to 590 Hz, 9999 0.01 Hz 9999 124
Ethernet communication
1424 | N650 network number 1to 239 1 1 124
Ethernet communication station
1425 | N651 number 1to0 120 1 1 124
Link speed and duplex mode
1426 | N641 selection Oto4 1 0 124
502, 5000 to 5002,
. . 5006 to 5008,
1427 | N630 | Ethernet function selection 1 5010 to 5013, 9999, 1 5001 124
45237
502, 5000 to 5002,
. . 5006 to 5008,
1428 | N631 | Ethernet function selection 2 5010 to 5013, 9999, 1 45237 124
45237
502, 5000 to 5002,
. . 5006 to 5008,
1429 | N632 | Ethernet function selection 3 5010 to 5013, 9999, 1 9999 124
45237
c Ethernet signal loss detection
.g 1431 | N643 function selection 0to3 1 0 124
S | 1432 | Neas |Ethermet communication check | ;99 85, 9999 0ls 9999 124
c time interval > )
E 1434 | N600 | Ethernet IP address 1 0to 255 1 192 124
£ [1435] N601 [ Ethernet IP address 2 0'to 255 1 168 124
© | 1436 | N602 [ Ethernet IP address 3 0to 255 1 50 124
(O]
c 1437 | N603 | Ethernet IP address 4 0to 255 1 1 124
é 1438 | N610 | Subnet mask 1 0 to 255 1 255 124
W 171439 | N611 | Subnet mask 2 0 to 255 1 255 124
1440 | N612 | Subnet mask 3 0to 255 1 255 124
1441 | N613 | Subnet mask 4 0to 255 1 0 124
1442 | N660 | Ethernet IP filter address 1 0 to 255 1 0 124
1443 | N661 | Ethernet IP filter address 2 0to 255 1 0 124
1444 | N662 | Ethernet IP filter address 3 0to 255 1 0 124
1445 | N663 | Ethernet IP filter address 4 0to 255 1 0 124
Ethernet IP filter address 2
1446 | N664 range specification 0 to 255, 9999 1 9999 124
Ethernet IP filter address 3
1447 | N665 range specification 0 to 255, 9999 1 9999 124
Ethernet IP filter address 4
1448 N666 range specification 0 to 255, 9999 1 9999 124
Ethernet command source
1449 | N670 selection IP address 1 010 255 1 0 124
Ethernet command source
1450 | N671 selection IP address 2 0to 255 1 0 124
Ethernet command source
1451 | N672 selection IP address 3 0t0 255 1 0 124
Ethernet command source
1452 | N673 selection IP address 4 010255 1 0 124
Ethernet command source
1453 | N674 | selection IP address 3 range 0 to 255, 9999 1 9999 124
specification
Ethernet command source
1454 | N675 | selection IP address 4 range 0 to 255, 9999 1 9999 124
specification
1455 | N642 | Keepalive time 1to 7200 s 1ls 3600 s 124




4 E: Environment setting parameters Pr. Pr Name Refer
Parameters that set the inverter operation characteristics. group toipage
E720 555 | Current average time 145
gr’z)rfjp Pr. Name tc?;enfaege E721 556 | Data output mask time 145
- Current average value monitor signal
EO000 168 | Parameter for manufacturer setting. Do not set. E722 557 output reference current 145
EO001 169 | Parameter for manufacturer setting. Do not set.
E020 | 1006 |cClock (year) 156 & F: Setting of acceleration/deceleration time and
E021 | 1007 | Clock (month. day) 156 acceleration/deceleration pattern
- Parameters that set the motor acceleration/deceleration
E022 | 1008 |cClock (hour, minute) 156 characteristics.
E023 269 | Parameter for manufacturer setting. Do not set.
E080 168 | Parameter for manufacturer setting. Do not set. grlzrfjp Pr. Name tfgf:gre
EO081 169 | Parameter for manufacturer setting. Do not set. F000 20 Acceleration/deceleration reference 104
E100 75 Reset selection 118 frequency
E101 75 Disconnected PU detection 118 FO01 21 ﬁic;zlmeree:lgn/deceleratlon time 104
E102 75 PU St_OD selection . 118 F002 16 Jog acceleration/deceleration time 106
Eigj égg PU display language selection 128 FO03 611 | Acceleration time at a restart 113
PU buzzer control 155 -
E105 991 | PU contrast adjustment 155 AL ! Acceleration time Simple 104
E106 | 1048 |Display-off waiting time 157 FO11 8 Deceleration time Simple) 104
E107 75 Reset limit 118 F020 44 Second acceleration/deceleration time 104
E108 | 1000 | Direct setting selection 156 F021 45 Second deceleration time 104
E110 1049 | USB host reset 157 F022 147 ACf:eIe_ration/deceleration time 104
Frequency setting/key lock operation SW_ltChmg frequlency - -
E200 161 selection 130 FO30 110 | Third acceleration/deceleration time 104
E201 205 Frequency change increment amount 130 FO31 111 Third deceleration time 104
setting FO40 | 1103 |Deceleration time at emergency stop 157
E300 30 Regenerative function selection 109 FO70 791 | Acceleration time in low-speed range 104
E301 570 | Multiple rating setting 145 FO71 792 | Deceleration time in low-speed range 104
E302 977 |Inputvoltage mode selection 155 F100 29 Acceleration/deceleration pattern 108
E400 77 Parameter write selection 119 selection
E410 206 | Password lock level 139 F101 59 Remote function selection 115
E411 297 |Password lock/unlock 139 F102 13 Starting frequency 106
F103 571 |Holding time at a start 106
E420 888 | Free parameter 1 154 - -
F200 140 :Backlash acceleration stopping 108
requency
E421 889 | Free parameter 2 154 F201 141 |Backlash acceleration stopping time 108
Backlash deceleration stopping
E430 | 998 |pPM parameter initialization Simple) 214 F202 | 142 frequency 108
E431 999 | Automatic parameter setting GSImple) 156 F203 143 | Backlash deceleration stopping time 108
- F300 380 | Acceleration S-pattern 1 108
E440 160 | user group read selection Simple 130 F301 381 | Deceleration S-pattern 1 108
E441 172 (llese«;rrgroup registered display/batch 130 F302 382 | Acceleration S-pattern 2 108
E442 173 | User group registration 130 F303 383 | Deceleration S-pattern 2 108
E443 174 | User group clear 130 F400 516 | S-pattern time at a start of acceleration 108
S-patt ti t leti f
E490 | 989 |Parameter copy alarm release 155 F401 517 aczzleer;iolnme atacompietion o 108
E600 72 PWM frequency selection 117 F402 518 | S-pattern time at a start of deceleration 108
E601 240 | Soft-PWM operation selection 117 F403 519 S-pattern time at a completion of 108
E602 260 | PWM frequency automatic switchover 117 deceleration
E700 255 | Life alarm status display 133 F500 292 | Automatic acceleration/deceleration 115
E701 | 256 #4 | Inrush current limit circuit life display 133 F510 61 Reference current 115
E702 257 Control circuit capacitor life display 133 F511 62 Reference value at acceleration 115
E703 | 258 %4 | Main circuit capacitor life display 133 '
E704 | 259 x4 | Main circuit capacitor life measuring 133 F512 63 Reference value at deceleration 115
E710 503 | Maintenance timer 1 144 F513 2903 ?;:I(;i{(tiecr)ition/deceleration separate 115
Maintenance timer 1 warning output set
E711 | 504 | . 144 F520 64 | Starting frequency for elevator mode 115
E712 686 | Maintenance timer 2 144
E713 687 tI\illrilgtenancetlmer 2 warning output set 144
E714 688 | Maintenance timer 3 144
E715 689 Maintenance timer 3 warning output set 144

time
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. i Pr. Refer
€ D: Operation command and frequency e Pr. Name B
command ] ) HO016 608 | Second motor permissible load level 105
Parametters tt:att SPtet(;:fy thet |n\ée.rt¢.3r Sfcommand so(L;rtce, and H020 | 561 |PTC thermistor protection level 105
parameters that se € motor ariving frrequency ana torque. PTC thermistor - "
protection detection
—~ — HO021 | 1016 time 105
group 2L NEne to page HO022 | 876 «1 | Thermal protector input 105
D000 79 Operation mode selection Simple) 120 HO30 875 | Fault definition 153
D001 | 340 |Communication startup mode selection 120 H100 | 244 |Cooling fan operation selection 132
D010 | 338 | Communication operation command 139 H101 | 249 |Earth (ground) fault detection at start 133
source H102 | 598 *5 | Undervoltage level 146
D011 339 |Communication speed command 139 H103 | 997 |Faultinitiation 155
source - -
NET mode operation command source H200 251 | Output phase loss protection selection 133
D012 | 550 selection 139 H201 | 872 =4 | Input phase loss protection selection 133
D013 | 551 PLII mode operation command source 139 H300 65 Retry selection 116
selection H301 67 | Number of retries at fault occurrence 116
D020 78 Reverse ro-tatlon Freventlon selection 119 H302 68 Retry waiting time 116
D030 811 | Setresolution switchover 108, 110 H303 69 Retry count display erase 116
D100 291 | Pulse train I/O selection 138
H400 i Simple 103
D101 384 | Input pulse division scaling factor 138 Maximum frequency Simple)
D110 | 385 |Frequency for zero input pulse 138 H401 Minimum frequency &imple) 103
D111 386 | Frequency for maximum input pulse 138 H402 18 High speed maximum frequency 103
D120 | 432 *1 | Pulse train torque command bias 149 H410 | 807 |Speed limit selection 150
D121 | 433 =1 | Pulse train torque command gain 149 H411 808 | Forward rotation speed limit/speed limit 150
D200 15 Jog frequency 106 H412 809 Reverse rota}tiqn speed limit/reverse- 150
Multi-speed input compensation side speed limit
D300 28 selection 104 H414 | 1113 | Speed limit method selection 150
Multi-speed setting (high speed) H415 | 873 =1 | Speed limit 137
Simple. Speed deviation excess detection
Psot ! R 1o H416 | 285 | "0 136, 137
Multi-speed setting (middle speed) 9 y
D302 5 - 104 H417 | 853 1 | Speed deviation time 137
Simple) -
VT T seming G 5 H420 31 Frequency jump 1A 110
ulti-speed setting (low spee -
D303 6 i 104 H421 32 | Frequency jump 1B 110
Simple) H422 33 Frequency jump 2A 110
D304 24 to . ‘ H423 34 Frequency jump 2B 110
D:Eg(():)7 27 Multi-speed setting (4 speed to 7 speed) 104 Ha424 35 Frequency jump 3A 110
D308 H425 36 Frequency jump 3B 110
to 23210 | Multi-speed setting (8 speed to 15 104 H429 552 | Frequency jump range 110
239 speed) Stall prevention operation level (Torque
D315 H500 | 22 | it levely 107
D400 | 804 |Torque command source selection 108, 149 H501 | 156 | Stall prevention operation selection 107
D401 805 | Torque command value (RAM) 108, 149 H520 | 1480 Load characteristics measurement 158
Torque command value (RAM, mode
D402 806 EEPROM) 108,149 H521 | 1481 |Load characteristics load reference 1 158
D403 | 1114 |Torque command reverse selection 149 H522 | 1482 |Load characteristics load reference 2 158
H523 | 1483 | Load characteristics load reference 3 158
4 H: Protective function parameter H524 | 1484 |Load characteristics load reference 4 158
Parameters to protect the motor and the inverter. H525 | 1485 |Load characteristics load reference 5 158
d characteristics maximum
Pr. Refer H526 | 1486 |-°2 158
Pr. Name
group to page frequency
HO00 9 Electronic thermal O/L relay Simple) 105 H527 | 1487 If_rtézig:gacterlstlcs minimum 158
HOO1 600 | First free thermal reduction frequency 1 105 H531 | 1488 | Upper limit warning detection width 158
HO002 | 601 |Firstfreethermal reduction ratio 1 105 H532 | 1489 | Lower limit warning detection width 158
HO03 | 602 | First free thermal reduction frequency 2 105 H533 | 1490 |Upper limit fault detection width 158
HO04 | 603 | First free thermal reduction ratio 2 105 H534 | 1491 | Lower limit fault detection width 158
HOO05 604 | First free thermal reduction frequency 3 105 Load status detection signal delay time
HO06 | 607 | Motor permissible load level 105 H535 | 1492 /1oad reference measurement waiting 158
HO10 51 Second electronic thermal O/L relay 105 time _ y
Second free thermal reduction H600 48 | Second stall prevention operation level 107
HO11 692 frequency 1 105 H601 49 Second stall prevention operation 107
HO012 693 | Second free thermal reduction ratio 1 105 freguency - .
T 604 Second free thermal reduction 105 H602 114 Th!rd stall prevent!on operatron level 107
frequency 2 H603 115 ;l—hll’d stall prevention operation 107
HO014 695 | Second free thermal reduction ratio 2 105 Sr:etfluency v o Tevel
- all prevention operation leve
HO15 | 696 Second free thermal reduction 105 H610 23 compensation factor at double speed 107

frequency 3




Pr. Refer Pr. Refer
group b NEme to page group b NEme to page
H611 66 Stall_pre\f/entlon operation reduction 107 Co

Starting frequency M310 | (900) |FM/CA terminal calibration 154
H620 148 | Stall prevention level at 0 V input 107 “
H621 149 | stall prevention level at 10 V input 107 c1
H631 | 154 | Yotagereduction selection during stall | 457 M320 | (901) |AM terminal calibration 154
prevention operation
H700 | 810 |Torque limitinput method selection 108 *2 :
H701 812 | Torque limit level (regeneration) 108 M321 | 867 |AMoutputfilter 154
H702 813 | Torque limit level (3rd quadrant) 108 c8 o
H703 | 814 |Torque limit level (4th quadrant) 108 M330 | (930) | Current output bias signal 154
H710 815 | Torque limit level 2 108 *2
H720 816 | Torque limit level during acceleration 108 M331 9%% c b 154
H721 817 | Torque limit level during deceleration 108 (930) urrent output bias current
H730 | 874 |OLT level setting 108 C*fo
H800 | 374 |Overspeed detection level 140
M332 | (931) |Current output gain signal 154
H881 690 | Deceleration check time 148 ( 5 ) ! utput gain sig
*
Cil1
€ M: Monitor display and monitor output Signal M333 | (931) |cCurrentoutput gain current 154
Parameters regarding the inverter's operating status. These 2
parameters are used to set the monitors and output signals. M334 869 | Current output filter 154

Pr. br Name Refer M400 | 190 |RUN terminal function selection 131
group : to page M401 191 | SU terminal function selection 131
MO000 37 Speed display 110 M402 192 |IPF terminal function selection 131
MO001 505 | Speed setting reference 110 M403 193 | OL terminal function selection 131
M002 144 | Speed setting switchover 110 M404 194 | FU terminal function selection 131
M020 170 | Watt-hour meter clear ni M405 195 | ABCL1 terminal function selection 131
M021 563 | Energization time carrying-over times 111 M406 196 | ABC2 terminal function selection 131
MO022 268 | Monitor decimal digits selection 111 M410 | 313 *6 | DOO output selection 131
MO023 891 S:qr::lanve power monitor digit shifted 111, 154 M411 | 314 =6 | DO1 output selection 131
M030 171 | Operation hour meter clear 111 M412 | 315 «6 | DO2 output selection 131
MO031 564 | Operating time carrying-over times 111 M430 157 | oL signal output timer 107
M040 55 Frequency monitoring reference 13 M431 | 289 |Inverter output termln_al fllt_er 131
M041 56 Current monitoring reference 113 M433 166 ?;:;2:1;”;:? detection signal 129
Mo42 866 | Torque Tnonltotl’lng refer'encel 113 M440 870 | Speed detection hysteresis 110
M043 ;41 Anal.og input c-i|splay unit SWItC-hOVEI’ 126 Ma41 a1 Up-to-frequency sensitivity 110
mgjg 10ng Monftor négatl-ve output.selectlon ii M442 42 Output frequency detection 110

Monitor with sign selection M443 43 Output frequency detection for reverse 110
MO50 | 1106 | Torque monitor filter 111 rotation
MO051 | 1107 |Running speed monitor filter 111 M444 50 Second output frequency detection 110
MO052 | 1108 | Excitation current monitor filter 111 M445 116 | Third output frequency detection 110
MO60 663 cC)Str:)tLrjc:Ilec\l/re(‘]u|t temperature signal 147 mjgg ?gg Low speed detection 110
- - - - Output current detection level 129
M100 52 Operation panel main monitor selection 111 e 151 Output current detection signal delay 129
M101 774 | Operation panel monitor selection 1 111 time
M102 775 | Operation panel monitor selection 2 111 M462 152 | zero current detection level 129
M103 | 776 |Operation panel monitor selection 3 111 M463 153 | Zero current detection time 129
M104 992 2z<ra]rifélrc>2;:cnttiacl)settlng dial push 11 M464 167 so;te;::itoiurrent detection operation 129
M200 | 892 |Load factor 154 M470 | 864 | Torque detection 153
M201 | 893 E;eggi); s)aving monitor reference (motor 154 M500 | 495 |Remote output selection 144
Copntrolyselect' Somi = M501 | 496 |Remote output data 1 144
M202 | 894 ion during commercial 154 MEG| 497 T
power-supply operation Remote output data 2
M203 | 895 |Power saving rate reference value 154 M510 76 | Fault code output selection 119
M204 896 Power unit cost 154 M520 799 Pulse increment setting for output 149
- - - power
P t t 154
M205 | 897 ower sanng mon or.average. 1me > M530 | 655 |Analog remote output selection 147
M206 | 898 | Power saving cumulative monitor clear 154
— - M531 | 656 |Analog remote output 1 147
M207 899 | Operation time rate (estimated value) 154
- - - M532 657 | Analog remote output 2 147
M300 54 | FM/CA terminal function selection 111
M301 158 | AM terminal fanct oot e M533 658 | Analog remote output 3 147
rminal function ion
SALUCRLUELLL S M534 | 659 |Analog remote output 4 147
M600 | 863 =1 Control terminal option-Encoder pulse 153

division ratio

1S17 J918Wered E

91



1s17 Jelsweled H

92

Pr. Refer Pr. Refer
group Pr. Name to page group Pr. Name to page
M601 | 413 #1 | Encoder pulse division ratio 153 C3
M610 | 635 =1 | Cumulative pulse clear signal selection 143 T201 | (902) | Terminal 2 frequency setting bias 126
M611 | 636 «1 ::umulative pulse division scaling 143 *2

actor 125
Control terminal option-Cumulative Terminal 2 frequency setting gain
M612 | 637 »1 pulse division scaling factor 143 VAL (903) frequency 126
M613 | 638 =1 | Cumulative pulse storage 143 524
€ T Multi-function input terminal parameters T203 | (903) |Terminal 2 frequency setting gain 126
Parameters for the input terminals where inverter commands are *2
received through. C5 ) ) )
T400 (904) Terminal 4 frequency setting bias 126

Pr. Refer frequency
e Pr. Name @ e *2
TOO0O 73 | Analog input selection 117 C6
T001 267 | Terminal 4 input selection 17 T401 | (904) |Terminal 4 frequency setting bias 126
T002 74 | Input filter time constant 118 *2

— 126
TO03 822 | Speed setting filter 1 118 T402 | (905) Terminal 4 frequency setting gain 126
TO04 826 | Torque setting filter 1 118 frequency
TOO05 832 | Speed setting filter 2 118 é27
TOO06 836 | Torque setting filter 2 118
T403 | (905) |Terminal 4f tti i 126
TOO7 849 | Analog input offset adjustment 118 ( o ) | Terminal 4 frequency setting gain
TO10 868 | Terminal 1 function assignment 152 C3s
Terminal 1 added compensation Terminal 4 bias command (torque/
T021 242 amount (terminal 2) n7 T410 (932) magnetic flux) 126
Terminal 2 frequency setting gain *2
T022 | 125 frequency SITRIS 126 C39
T040 858 | Terminal 4 function assignment 152 T411 (9322) Terminal 4 bias (torque/magnetic flux) 126
N A *
o4t 243 Zﬂ;ﬂl}z?l(tii:?nej Z;)mpensanon H €40 Terminal 4 gain command (torque/
i 126 Terminal 4 frequency setting gain T412 | (933) magnetic flix) 4 126
- 126
frequency @e} *2
TO50 252 | Override bias 117 C41 . ) ‘
TO51 253 | Override gain 117 T413 (9?;3) Terminal 4 gain (torque/magnetic flux) 126
T052 573 |4 mA input check selection 145 * - . .
1055|177 s vt ooy | 35| [ 100 | 178 [oF o i i |
TO54 778 |4 mA input check filter 145
C12 : T702 180 |RL terminal function selection 130
T100 | (917) |Terminal 1 bias frequency (speed) 126 T703 181 |RM term'inal funct.ion selectlion 130
") T704 182 | RHterminal function selection 130
C13 T705 183 | RT terminal function selection 130
T101 | (917) |Terminal 1 bias (speed) 126 T706 184 | AU terminal function selection 130
2 T707 185 | JOG terminal function selection 130
Ccl4 T708 186 | CS terminal function selection 130
T102 | (918) |Terminal 1 gain frequency (speed) 126 T709 187 | MRS terminal function selection 130
) T710 188 | STOP terminal function selection 130
C15 T711 189 | RES terminal function selection 130
T103 | (918) | Terminal 1 gain (speed) 126 T720 17 MRS input selection 107
*2 T721 599 | X10 terminal input selection 109
C16 Power failure stop external signal input
i i T722 606 ) 134
T110 (919) ;e;;n;z:lclﬂzlxe;s command (torque/ 126 selectlonl f - _
RT signal function validity condition
*2 T730 155 selection 129
C1r T740 699 | Input terminal filter 130
T111 | (919) | Terminal 1 bias (torque/magnetic flux) 126
*2 4 C: Motor constant parameters
C18 ) . Parameters for the applied motor setting.
T112 (920) Termlngl 1 gain command (torque/ 126
magnetic flux) Pr. Refer
*2 group Pr. Name to page
C19 C000 684 | Tuning data unit switchover 122
T113 | (920) |Terminal 1 gain (torque/magnetic flux) 126 C100 71 Applied motor 116
(:22 C101 80 Motor capacity 121
i i i C102 81 Number of motor poles 121
T200 (902) ;I'reermlg:i 2 frequency setting bias 126 .
2 quency C103 9 Rated motor current (Simple) 105




gr?)rfjp b NEme toRSfai;Jre grlzrt']p b NEme toRSfa%re
C104 83 Rated motor voltage 122 Cc241 | 852 «1 Control terminal option-Encoder 140
C105 84 | Rated motor frequency 122 rotation direction
C106 | 702 | Maximum motor frequency 122 C242 | 862 +1 | Encoder opti_on sele_ction. 140
G107 | 707 vt i i oo | [[cass [ ass o St opon sy
C108 | 724 | Motor inertia (exponent) 122 C282 | 741 |Second starting resistance tuning 199
C110 96 Auto tuning setting/status 122 compensation
C111 95 | Online auto tuning selection 123 C285 | 742 |Second motor magnetic pole detection 122
C112 818 | Easy gain tuning response level setting 150 pulse width
C113 819 | Easy gain tuning selection 150 o A: App|ication parameters
Cl14 880 |Load inertiaratio 151 Parameters to set a specific application.
C120 90 Motor constant (R1) 122
C121 91 Motor constant (R2) 122 ng;rL',p Pr. Name t(?g?gre
C122 g2 |Motor constant (L1)/d-axis inductance 122 A000 | 135 |Electronic bypass sequence selection 128
(Ld) — A001 136 | MC switchover interlock time 128
Motor constant (L2)/g-axis inductance
C123 93 (Lq) 122 A002 | 137 | start waiting time 128
C124 94 | Motor constant (X) 122 A003 138 | Bypass selection at a fault 128
C125 82 Motor excitation current 122 A004 139 Automatic switchover frequency from 128
C126 859 | Torque current/Rated PM motor current 122 ::g:;ég :\)/lvri’tiisosze;?;sunency range
C130 | 706 |Induced voltage constant (phi f) 122 A005 159 from bypass to inverter operation 128
C131 711 | Motor Ld decay ratio 122 AQ006 | 248 | Self power management selection 132
C132 | 712 |Motor Lq decay ratio 122 AO007 | 254 |Main circuit power OFF waiting time 132
C133 | 725 | Motor protection current level 122 A100 | 278 |Brake opening frequency 136
C135 | 1412 (';Axog:c?;(i;(tjuced voltage constant (phi f) 122 A101 | 279 |Brake opening current 136
ST R Ee ——— L M e TR
C141 | 359 =1 | Encoder rotation direction 140 -
Cc148 | 376 Encoder signal loss detection enable/ A104 282 Brake operatfon f-requency 136
*1 | gisable selection 141 A105 | 283 |Brake operation time at stop 136
C150 1002 tg;ft;irliir;attarget current adjustment 122 A106 284 ?;(;ilt?;ition detection function 136
c182 717 Starting resistance tuning 122 A107 285 | Overspeed detection frequency 136, 137
compensation _ A108 | 639 |Brake opening current selection 136
Ci185 | 721 dszg(lg?ig:;sgzt:zig:::e position 122 A109 | 640 |Brake operation frequency selection 136
C200 | 450 |second applied motor 116 A110 292 | Automatic acceleration/deceleration 115
C201 453 | Second motor capacity 121 A120 642 | Second brake opening frequency 136
C202 454 | Number of second motor poles 121 A121 643 | Second brake opening current 136
C203 51 Rated second motor current 105 Al22 | 644 ng::eoCr:ici):rt?:iopemng current 136
€204 456 | Rated second motor voltage 122 Al123 645 | Second brake operation time at start 136
C205 | 457 | Rated second motor frequency 122 Al24 | 646 |Second brake operation frequency 136
C206 743 | Second motor maximum frequency 122 A125 647 | Second brake operation time at stop 136
C207 | 744 | Second motor inertia (integer) 122 A126 | 648 Second deceleration detection function 136
C208 745 | Second motor inertia (exponent) 122 selection
c210 463 Second motor auto tuning setting/ 122 Al128 650 | Second brake opening current selection 136
status A129 | 651 |Second brake operation frequency 136
c211 574 | Second motor online auto tuning 123 selection
C220 | 458 |second motor constant (R1) 122 A130 | 641 fgli;’:?i‘i:rake sequence operation 136
c221 459 | Second motor constant (R2) - 122 A170 | 1410 | starting times lower 4 digits 158
C222 460 Second motor constant (L1) / d-axis 122 ALT1 1211 | strting 6 @ dian 158
inductance (Ld) g times upper 4 digits
_axi Stop-on contact/load torque high-speed
C223 461 ﬁ]e;cuocr:gnrzgt(cirq():onstant (L2)/ a-axis 122 A200 270 freqpuency control select?on e 135
C224 | 462 |Second motor constant (X) 122 A201 | 271 |High-speed setting maximum current 135
C225 455 | Second motor excitation current 122 A202 272 | Middle-speed setting minimum current 135
Cc226 860 Second motor torque current/Rated PM 122 A203 273 | Current averaging range 135
motor current A204 | 274 |current averaging filter time constant 135
C230 738 (Spehcii;d motor induced voltage constant 122 A205 275 Smp;m C?tm;r’lc_t exfcitr:\tion current low- 135
speed multiplying factor
C231 | 739 |second motor Ld decay ratio 122 core B Pl\)NM carrierpfileq?jency at stop-on 135
C232 740 | Second motor Lq decay ratio 122 contact
C233 | 746 |Second motor protection current level 122 A300 | 592 | Traverse function selection 146
c235 | 1413 Second motor induced voltage constant 192 A301 593 | Maximum amplitude amount 146
(phi f) expon_ent _ A302 594 Amplitude comp_ensation amount 146
C240 | 851 «1 Control terminal option-Number of 140 during deceleration

encoder pulses
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grli)rfjp Pr. Name tt)Rgge grli)rfjp Pr. Name toRgfaijre
A303 | 595 gmir’r:gua(::iglzrrna’iiimsation amount 146 A625 g]‘i(; PID measured value input selection 127
A304 596 | Amplitude acceleration time 146 A630 | (934) |PID display bias coefficient 127
A305 | 597 |Amplitude deceleration time 146 o
A310 1072 ?fn?,ﬁksgs:ggﬁm time for anti-sway 157 C43
A311 | 1073 |Anti-sway control operation selection 157 AB31 | (934) |PIDdisplay bias analog value 127
A312 | 1074 | Anti-sway control frequency 157 *2
A313 | 1075 | Anti-sway control depth 157 c44
A314 | 1076 | Anti-sway control width 157 A632 | (935) |PIDdisplay gain coefficient 127
A315 | 1077 |Ropelength 157 *2
A316 | 1078 |Trolley weight 157 €45
A317 | 1079 | Load weight 157 A633 | (935) |PIDdisplay gain analog value 127
A510 | 350 *1 | Stop position command selection 140 *2
A511 | 360 #1 | 16-bit data selection 140 A6G40 | 1142 |Second PID unit selection 127
A512 | 361 *1 | Position shift 140 A6G41 | 1143 |Second PID upper limit 127
A520 | 362 *1 | Orientation position loop gain 140 A642 | 1144 |Second PID lower limit 127
A521 | 363 *1 | Completion signal output delay time 140 A643 | 1145 | second PID deviation limit 127
2:;5 ggg : Err]it;zctjztrijr:ol?r::e(:k time iig A644 | 1146 |Second PID signal operation selection 127
A524 | 366 +1 | Recheck time 140 A650 | 753 |Second PID action selection 127
A525 | 393 =1 | Orientation selection 140 A651 | 755 |Second PID action set point‘ 127
A526 | 351 «1 | Orientation speed 140 AB52 | 754 ivef’?tir;]cé\f’;?ffgqnjg:;utomatlc 127
AS27 | 352 1 | Creep speed 140 A653 756 | Second PID proportional band 127
A528 | 353 1 | Creep switchover position 140 A654 757 | second PID integral time 127
A529 | 354 x1 | Position loop switchover position 140 A655 | 758 | second PID differential time 127
A530 | 355 #1 | DCinjection brake start position 140 AB56 | 765 |Second pre-charge fault selection 148
A531 | 356 =1 | Internal stop position command 140 A657 766 | Second pre-charge ending level 148
A532 | 357 %1 | Orientation in-position zone 140 A658 767 | second pre-charge ending time 148
A533 | 358 #1 | Servo torque selection 140 A659 | 768 Second pre-charge upper detection 148
A540 | 394 «1 | Number of machine side gear teeth 140 level
A541 | 395 =1 | Number of motor side gear teeth 140 AB60 769 | Second pre-charge time limit 148
A542 | 396 *1 | Orientation speed gain (P term) 140 A661 | 1147 tSi;ceond outputinterruption detection 127
A543 | 397 #1 | Orientation speed integral time 140 Second output interruption detection
Ab544 | 398 =1 | Orientation speed gain (D term) 140 AB62 | 1148 level 127
A545 | 399 *1 | Orientation deceleration ratio 140 A663 | 1149 |Second output interruption cancel level 127
A546 | 829 *1 | Number of machine end encoder pulses 140 AG64 | 1140 Second PID set point/deviation input 127
A600 759 | PID unit selection 127 selection
AG01 | 131 |PIDupper limit 127 AG65 | 1141 Sslce‘é’t‘ii:'[’ measured value input 127
2282 ég; :E ldoev:l/(iaa:t:;?l:imit i;; A670 | 1136 |Second PID display bias coefficient 127
A604 554 | PID signal operation selection 127 A671 | 1137 |Second PID display bias analog value 127
AB05 | 1134 |PID upper limit manipulated value 127 A672 | 1138 |Second PID display gain coefficient 127
A606 | 1135 |PIDlower limit manipulated value 127 AB73 | 1139 |Second PID display gain analog value 127
AGO7 | 1015 |'ntegral stop selection at limited 127 AB80 | 573 |4 mA inputcheck selection 145
frequency A681 777 |4 mA input check operation frequency 145
A610 128 | PID action selection 127 AG82 778 |4 mA input check filter 145
A611 133 | PID action set POiml . 127 A700 162 |Automatic restart after instantaneous 113
A612 127 ELZSZ:::?I automatie switehover 127 pR?)\;\Iaet)irof:I(I:ilijrr:c?sscdtggction selection at
A613 129 | PID proportional band 127 el 2°° restarting 113
A614 | 130 |PIDintegral time 127 A702 57  |Restart coasting time 113
A615 | 134 |PID differential time 127 A703 58 | Restart cushion time 113
A616 | 760 |Pre-charge fault selection 148 A704 | 163 |Firstcushion time for restart 113
A617 | 761 |Pre-charge ending level 148 A705 164 | First cushion voltage for restart 113
A618 762 Pre-charge ending time 148 A710 165 Staltl ptrevention operation level for 113
A619 763 | Pre-charge upper detection level 148 A71L 298 IrZEquaLIJ’ency search gain 122
PO 764 | Pre-charge time limit 148 A712 560 |Second frequency search gain 122
A621 575 | Output interruption detection time 127 A730 261 | Power failure stop selection 134
A622 576 | Output interruption detection level 127 A73l 262 Subtracted frequency at deceleration )
A623 | 577 |Outputinterruption cancel level 127 start 34
A624 | 609 |PID set point/deviation input selection 127 A732 | 263 | Subtraction starting frequency 134




Pr. Refer Pr. Refer
group b NEme to page group b NEme to page
A733 264 | Power-failure deceleration time 1 134 B006 425 | Position feed forward command filter 143
A734 | 265 |Power-failure deceleration time 2 134 B0OO7 | 426 |In-position width 144
A735 | 266 |Power failure deceleration time 134 B0O08 | 427 |Excessive level error 144

swnchever frequency - B0O09 | 428 |Command pulse selection 143
A785 294 |uv avmd_ance voltage gain - 134 BO10 229 | Clear signal selection 143
A786 | 668 |Power fall!JI’e stop frlequency galn 134 BOLL 230 | Pulse monitor selection 143
AB800 414 | PLC function o‘peratlon selectlon' 141 BO12 446 | Model position control gain 143
A801 | 415 |inverter operatl.on lock m.ode setting 141 BO13 | 1298 | Second position control gain 143
A802 416 | Pre-scale function selection 141 - 164 Digital position control sudden stop 1
A803 417 | Pre-scale setting value 141 deceleration time
A804 498 | PLC function flash memory clear 141 B021 465 | First target position lower 4 digits 141
A810 | 1150 B022 | 466 |Firsttarget position upper 4 digits 141

to to PLC function user parameters 1 to 50 141 B023 467 | Second target position lower 4 digits 141
A859 | 1199 B024 468 | Second target position upper 4 digits 141
A900 | 1020 | Trace operation selection 157 B025 469 | Third target position lower 4 digits 141
A901 | 1021 |Trace mode selection 157 B026 | 470 |Third target position upper 4 digits 141
A902 | 1022 | sampling cycle 157 B027 471 | Fourth target position lower 4 digits 141

B028 472 | Fourth target position upper 4 digits 141
A903 | 1023 | Number of analog channels 157 B029 473 | Fifth target position lower 4 digits 141
A904 | 1024 |sampling auto start 157 B0O30 | 474 | Fifthtarget position upper 4 digits 141
A905 | 1025 | Trigger mode selection 157 B0O31 475 | Sixth target position lower 4 digits 141
A906 | 1026 |Number of sampling before trigger 157 B032 | 476 | sixth target position upper 4 digits 141

h ition | 4 digi
A910 | 1027 | Analog source selection (1ch) 157 B033 477 | Seventh target position lower 4 digits 141
B034 | 478 |sSeventh target position upper 4 digits 141
A911 | 1028 | Analog source selection (2ch) 157 B035 | 479 |Eighth target position lower 4 digits 141
A912 | 1029 |Analog source selection (3ch) 157 B036 | 480 |Eighth target position upper 4 digits 141
A913 | 1030 |Analog source selection (4ch) 157 B037 481 | Ninth target position lower 4 digits 141
A914 | 1031 |Analog source selection (5ch) 157 B038 | 482 |Ninth target position upper 4 digits 141
B039 | 483 | Tenth target position lower 4 digits 141

Anal lecti 6ch 157

QiISh 1032 nalog source selection (6ch) 5 B040 484 | Tenth target position upper 4 digits 141
A916 | 1033 | Analog source selection (7ch) 157 B041 485 | Eleventh target position lower 4 digits 141
A917 | 1034 |Analog source selection (8ch) 157 B042 | 486 |Eleventh target position upper 4 digits 141
A918 | 1035 |Analog trigger channel 157 B043 | 487 | Twelfth target position lower 4 digits 141
A919 | 1036 |Analog trigger operation selection 157 B044 | 488 |Twelfth target position upper 4 digits 141
2920 | 1037 - o7 B045 489 | Thirteenth target position lower 4 digits 141
Analog trigger level 5 B046 | 490 | Thirteenth target position upper 4 digits 141
A930 | 1038 | Digital source selection (ich) 157 B047 | 491 |Fourteenth target position lower 4 digits | 141
A931 | 1039 |Digital source selection (2ch) 157 Bo4s | 492 zic;L;tr;eenth target position upper 4 141
A932 | 1040 |Digital source selection (3ch) 157 B049 493 | Fifteenth target position lower 4 digits 141
A933 | 1041 |Digital source selection (4ch) 157 B050 494 | Fifteenth target position upper 4 digits 141

A934 | 1042 |Digital source selection (5ch) 157 B100 | 1220 |Parameter for manufacturer setting.
A935 | 1043 |Digital source selection (6ch) 157 B101 | 1221 |Startcommand edge detection 141

selection

A936 | 1044 | pigital source selection (7ch) 157 B120 | 1222 | First positioning acceleration time 141
A937 | 1045 |Digital source selection (8ch) 157 B121 | 1223 | First positioning deceleration time 141
A938 | 1046 | Digital trigger channel 157 B122 | 1224 | First positioning dwell time 141
A939 | 1047 |Digital trigger operation selection 157 B123 | 1225 | First positioning sub-function a1
€ B: Position control parameters B124 | 1226 |Second positioning acceleration time 141
Parameters for the position control setting. B125 | 1227 |Second positioning deceleration time 141

Pr. Refer B126 | 1228 |sSecond positioning dwell time 141
4= 0 i rame 1o page B127 | 1229 |Second positioning sub-function 141
B0OOO 419 | Position command source selection 141, 143 P g

i B128 | 1230 | Third positioning acceleration time 141
B0O1 420 Commatnd pullset scgllng factor t 143
numerator (electronic gear numerator) B129 | 1231 | Third positioning deceleration time 141
Command pulse multiplication - — -
B002 | 421 |denominator (electronic gear 143 B130 | 1232 |Third positioning dwell time 141
denominator) B131 | 1233 | Third positioning sub-function 141
B0O03 | 422 |Position control gain 143 — —
B00Z 423 | Position feed forward gain 143 B132 | 1234 |Fourth positioning acceleration time 141
B0O5 424 Position command acceleration/ 143 B133 | 1235 | Fourth positioning deceleration time 141

deceleration time constant
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Pr. Refer Pr. Refer
group b NEmE to page group b NEme to page
B134 | 1236 |Fourth positioning dwell time 141 B183 | 1285 g_or_ne position shift amount lower 4 141

igits
B135 | 1237 |Fourth positioning sub-function 141 e ;
B184 1286 I;_or_ne position shift amount upper 4 141
B136 | 1238 | Fifth positioning acceleration time 141 Igltsl - - -
Travel distance after proximity dog ON
B137 | 1239 |Fifth positioning deceleration time 141 B185 | 1287 lower 4 digits 141
B138 | 1240 |Fifth positioning dwell time 141 B186 | 1288 | Travel jijta_r:ce after proximity dog ON 141
upper 4 digits
B139 | 1241 | Fifth positioning sub-function 141 B187 | 1289 |Home position return stopper torque 141
B140 | 1242 |sixth positioning acceleration time 141 B188 | 1290 |Home position return stopper waiting 141
B141 | 1243 |sixth positioning deceleration time 141 gme_t_ e
osition control terminal inpu
B142 | 1244 | sixth positioning dwell time 141 B190 | 1292 selection 141
B143 | 1245 | sixth positioning sub-function 141 B191 | 1293 |Roll feeding mode selection 141
B144 | 1246 |Seventh positioning acceleration time 141 B192 | 1294 |Position detection lower 4 digits 144
B145 | 1247 | Seventh positioning deceleration time 141 B193 | 1295 | Position detection upper 4 digits 144
B146 | 1248 |Seventh positioning dwell time 141 B194 | 1296 | Position detection selection 144
B147 | 1249 | Seventh positioning sub-function 141 B195 | 1297 | Position detection hysteresis width 144
B148 | 1250 |Eighth positioning acceleration time 141 . . . . .
: — — € N: Operation via communication and its
B149 | 1251 |Eighth positioning deceleration time 141 settings
B150 | 1252 |Eighth positioning dwell time 141 Parameters for communication operation. These parameters set the
B151 | 1253 |Eighth positioning sub-function 141 communication specifications and operation.
B152 | 1254 | Ninth positioning acceleration time 141 Pr. Pr Name Refer
group : to page
B153 | 1255 | Ninth positioning deceleration time 141 NOOO | 549 =7 | Protocol selection 124
B154 | 1256 | Ninth positioning dwell time 141 Communication EEPROM write
B155 | 1257 |Ninth positioning sub-functi 141 NOOT | 342 | sotection -
'nth positioning sub-function N0O02 | 539 »7 MODBUS RTU communication check 124
B156 | 1258 | Tenth positioning acceleration time 141 time interval
B157 | 1259 | Tenth positioning deceleration time 141 NO10 | 349 =6 gommun!cat!on reset selectl'on _ 124
ommunication error execution waiting
B158 | 1260 | Tenth positioning dwell time 141 NO11 | 500 «6 time 124
B159 | 1261 | Tenth positioning sub-function 141 NO12 | 501 6 gomlmunication error occurrence count 124
isplay
B160 | 1262 |Eleventh positioning acceleration time 141 NO13 | 502 |StoP mode selection at communication 124
B161 | 1263 |Eleventh positioning deceleration time 141 error i
NO14 779 Operation frequency during 124
B162 | 1264 |Eleventh positioning dwell time 141 communication error
B163 | 1265 |Eleventh positioning sub-function 141 NO020 117 | PU communication station number 124
B164 | 1266 | Twelfth positioning acceleration time 141 NO21 118 | PUcommunication speed 124
— —— NO022 119 | PU communication data length 124
B165 | 1267 |Twelfth positioning deceleration time 141 NO23 119 | PU communication stop bit length 124
B166 | 1268 |Twelfth positioning dwell time 141 NO24 | 120 |PUcommunication parity check 124
B167 | 1269 | Twelfth positioning sub-function 141 N025 121 | PU communication retry count 124
B168 | 1270 |Thirteenth positioning acceleration time | 141 NO26 | 122 |PUcommunication check time interval 124
NO27 123 | PU communication waiting time setting 124
B169 | 1271 |Thirteenth positioning deceleration ti 141
rieenth postiioning deceleralion ime N028 124 | PU communication CR/LF selection 124
B170 | 1272 | Thirteenth positioning dwell time 141 NO30 | 331 *7 | RS-485 communication station number 124
B171 | 1273 | Thirteenth positioning sub-function 141 NO31 | 332 %7 | RS-485 communication speed 124
B172 | 1274 F_ourteenth positioning acceleration 141 NO32 | 333 +7 | PU communication data length 124
Ime — . NO33 | 333 7 | PU communication stop bit length 124
B173 | 1275 ::iomuerteenth positioning deceleration 141 NO34 | 334 « | RS-485 communication parity check 124
selection
B174 | 1276 |Fourteenth positioning dwell time 141 NO35 | 335 +7 | RS-485 communication retry count 124
B175 | 1277 |Fourteenth positioning sub-function 141 NO36 | 336 7 iF:]i::\i’;‘:lcommunica’[ion check time 124
B176 | 1278 | Fifteenth positioning acceleration time 141 N037 | 337 - RS-485 communication waiting time o
B177 | 1279 | Fifteenth positioning deceleration time 141 setting
B178 | 1280 | Fifteenth positioning dwell time 141 NO38 | 341 7 | RS-485 communication CR/LF selection 124
2 - — - NO40 | 547 |UsB communication station number 145
B179 | 1281 |Fifteenth positioning sub-function 141 NO041 548 | USB communication check time interval 145
B180 | 1282 |Home position return method selection 141 NO80 | 343 +7 | Communication error count 124
B181 | 1283 |Home position return speed 141 N100 | 541 =6 | Frequency command sign selection 124
B182 | 1284 |Home position return creep speed 141 N110 | 434 %6 | Network number (CC-Link IE) 124
N111 | 435 =6 | Station number (CC-Link IE) 124




Pr. Refer Pr. Refer
group b NEme to page group b NEme to page
N500 | 1300 G204 246 | Slip compensation time constant 132

to to o _ G205 247 Constant-ppwer range slip 132
N543. | 1343, | Communication option parameters. compensation selection

’ ' | For details, refer to the Instruction Manual of the
N550 | 1350 |option. G206 | 1116 | ot ouihul tanae speed contiol? | 150
to to Constant output range torque
utpu u
N559 1359 G210 803 characteristic selection 108, 149
G211 | 820 | speed control P gain 1 150
# G: Control Parameter G212 821 | Speed control integral time 1 150
Parameters for motor control. G213 824 Torque control P gain 1 (current loop 151
proportional gain)

Pr Pr. Name tRefer Torque control integral time 1 (current
group 0 page
G000 @ 103 G214 825 loop integral time) 151

Torgue boost QIMPIE G215 | 823 =1 | Speed detection filter 1 151
G001 Base frequency Simple) 103 G216 | 827 |Torque detection filter 1 151
G002 19 Base frequency voltage 103 G217 854 | Excitation ratio 152
G003 14 Load pattern selection 106 G218 | 1115 | Speed control integral term clear time 150
G010 46 | Second torque boost 103 G220 | 877 Speed feed forward control/model 151
G011 47 | Second V/F (base frequency) 103 Gl 878 :daptc;vfe sgx:ed coztfr.clll selection e
G020 112 | Third torque boost 103 G222 | 879 Speed feed forward er — 1
G021 113 | Third V/F (base frequency) 103 G223 | 88l Speed feed forward tor_que imit 1
G030 60 Energy saving control selection 115 G224 828 Mpze : ce dorwar lga”.] 1
G040 100 | VIF1 (first frequency) 124 5230 YTEE: ode s:]a.ee ccl)nttr.o gan 0
G041 | 101 |ViFa (first frequency voltage) 124 c231 | a1 Torque bfas ie ection 0
G042 | 102 |ViF2(second frequency) 124 G232 | 842 Torque bfas 5 0
G043 103 | VIF2 (second frequency voltage) 124 G233 843 Torque b!as 3 0
G044 104 | VIF3 (third frequency) 124 G234 844 Torque b!as o 0
G045 | 105 | VIF3 (third frequency voltage) 124 G235 | 845 Torque bfas e — 0
G046 | 106 | VIF4 (fourth frequency) 124 G236 | 846 Torque bfas Epleranon time _ =
G047 107 | VIF4 (fourth frequency voltage) 124 G237 847 Folrlqtlje as ba atr:‘ce Coméenlsjttljn 0
G048 108 | VIF5 (fifth frequency) 124 SHRT 648 Fa”'?me :orque b!as :ermfnal : |a.1$ -~
G049 | 109 | VIFs5 (fifth frequency voltage) 124 5 Z-ime forque bias tetmina’ - gain
5060 | 673 | SFPR slip amount adjustment 48 G240 | 367 =1 | Speed feedback range 140
operation selection G241 | 368 =1 | Feedback gain 140
G061 674 | SF-PR slip amount adjustment gain 148 G250 788 Low speed range torque characteristic 149
Reverse rotation excitation current low- selection
G080 617 speed scaling factor 123 G260 1121 Per-unit speed control reference 150, 151
G100 10 DC injection brake operation frequency 105 fSregzc(iar::Coﬁtrol B gain 1 (perunit
G101 11 DC injection brake operation time 105 G261 | 1117 S)E)stem) g P 150
G102 | 802 | Pre-excitation selection 105 G262 | 1119 Model speed control gain (per-unit 151
G103 | 850 |Brake operation selection 105 system)
G105 | 522 |output stop frequency 144 G300 | 451 |second motor control method selection 121
Second motor excitation current break
G106 | 250 | sStop selection 133 G301 | 565 point xetiation cu 123
G107 | 70 =3 | Special regenerative brake duty 109 G302 | 566 |Second motor excitation current low- 123
G108 | 1299 |Second pre-excitation selection 105 = speed scaling facto_r
G110 12 DC injection brake operation voltage 105 G3 830 | Speed control P gain 2 . 151
e 882 Regeneration avoidance operation 153 G312 831 | Speed control integral time 2 150
selection G313 834 | Torque control P gain 2 151
G121 | 883 |Regeneration avoidance operation level 153 G314 | 835 |Torque control integral time 2 150
G122 | 884 gggairt]iir:t:;:;\t/i(\)/ii?;nce at deceleration 153 G315 | 833 #1 | Speed detection filter 2 151
G316 837 | Torque detection filter 2 151
Regeneration avoidance compensation d
G123 | 885 frequency limit value 153 G350 | 747 Second motor low-speed range torque 149
- - - characteristic selection
G124 886 | Regeneration avoidance voltage gain 153 G361 | 1118 Speed control P gain 2 (per-unit 15
G125 665 | Regeneration avoidance frequency gain 153 system)
Increased magnetic excitation G400 286 Droop gain 137
G130 660 deceleration operation selection 147 - :
- — G401 | 287 |Droop filter time constant 137
Gisl 661 ll\/lagnencdexcnatlct)_n |ncr$at§e rate - 147 G402 | 288 | Droop function activation selection 137
ncreased magnetic excitation curren
G132 662 level g 147 G403 994 | Droop break point gain 137
G200 | 800 |cControl method selection 121 G404 | 995 |Droop break point torque 137
G201 85 Excitation current break point 123 G410 653 | Speed smoothing control 146
itati i G411 654 | Speed smoothing cutoff frequenc 146
G202 86 Excitation current low speed scaling 123 p g q y
factor G420 679 | Second droop gain 137
G203 | 245 |Ratedslip 132 G421 | 680 |Second droop filter time constant 137
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Pr. Refer
group Pr. Name to page
G422 681 Secon_d droop function activation 137

selection
G423 682 | Second droop break point gain 137
G424 683 | Second droop break point torque 137
G601 | 1003 | Notch filter frequency 156
G602 | 1004 | Notch filter depth 156
G603 | 1005 | Notch filter width 156
G932 89 fSlpeed control gain (Advanced magnetic 121
ux vector)
G942 | 569 |Second motor speed control gain 121

*]  The setting is available only when a plug-in option that supports the vector
control is installed. Refer to the Instruction Manual of each option for details.

%2 The parameter number in parentheses is the one for use with the LCD
operation panel and the parameter unit.

*3  Setting can be made only for the standard model.

x4 Setting can be made only for the standard model and the IP55 compatible

model.

*5  The setting is available only with the 400 V class.
*6  The setting is available only for the FR-A800-GF or when a compatible plug-in

option is installed.

*7  The setting is not available for the FR-A800-E.




4 D: Operation command and frequency
command
Parameters that specify the inverter's command source, and

parameters that set the motor driving frequency and torque.

selection

Pr. Refer
group ok NEmE to page
D012 550 NET n”!ode operation command source 139

selection
D013 551 PU mode operation command source 139

€ N: Operation via communication and its
settings

Parameters for communication operation. These parameters set the

communication specifications and operation.

address 4 range specification

Pr. Refer
group ok NEmE to page
NOO1 342 Commumcanon EEPROM write 124
selection

NO13 502 Stop moc_ie s_electlon at 124
communication error

NO14 779 Operatlor_1 fr(_aquency during 124
communication error

N600 1434 | Ethernet IP address 1 124

N601 1435 | Ethernet IP address 2 124

N602 1436 | Ethernet IP address 3 124

N603 1437 | Ethernet IP address 4 124

N610 1438 | Subnet mask 1 124

N611 1439 | Subnet mask 2 124

N612 1440 | Subnet mask 3 124

N613 1441 | Subnet mask 4 124

N630 1427 | Ethernet function selection 1 124

N631 1428 | Ethernet function selection 2 124

N632 1429 | Ethernet function selection 3 124

N641 1426 | Link speed and duplex mode selection | 124

N642 1455 | Keepalive time 124

N643 1431 Ethern_et5|gnal loss detection function 124
selection

N644 1432 !Ethernet communication check time 124
interval

N650 1424 Ethernet communication network 124
number

NG51 1425 Ethernet communication station 124
number

NG660 | 1442 | Ethernet IP filter address 1 124

N661 | 1443 | Ethernet IP filter address 2 124

N662 | 1444 | Ethernet IP filter address 3 124

N663 | 1445 | Ethernet IP filter address 4 124

N664 1446 Ether_qet I_P filter address 2 range 124
specification

N665 1447 Ether_rjet I_P filter address 3 range 124
specification

N666 1448 Ether_rjet I_P filter address 4 range 124
specification

N670 1449 Ethernet command source selection IP 124
address 1

N671 1450 Ethernet command source selection IP 124
address 2

N672 1451 Ethernet command source selection IP 124
address 3

N673 1452 Ethernet command source selection IP 124
address 4

N674 1453 Ethernet command so.u_rce.selectlon P 124
address 3 range specification

N675 1454 Ethernet command source selection IP 124
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Set the necessary parameters to meet the load and operational specifications. Parameter setting, change and check can be performed from
the operation panel (FR-DUO08).

Minimum L
. . . . Customer
Function Pr. rlzru Name Setting range setting Ivn;;(Lael )
group increments SEHINE
_ 30 E300 Re;et s_ele(_:tlon during power supply to 0,100 1 0
main circuit
%)
=
€ % 57 | A702 | Restart selection 0, 9999 1 9999
Lo
: S
<
= 65 H300 | Retry selection Oto 4 1
- 67 H301 | Number of retries at fault occurrence 0to 10, 101 to 110 1
% 68 H302 | Retry waiting time 0.1t0 600 s 0.1s 1s
o 69 H303 | Retry count display erase 0 1
_ Reset _se!ecnon/dlsconnected PU detection/ 141017, 114 to 117 14
reset limit
— 75 E100 | Reset selection 1
E101 | Disconnected PU detection 0,1 0
E107 | Reset limit
— 77 E400 | Parameter write selection 1,2 1 2
- 117 NO20 | PU communication station number 0to 31 1 0
-% 118 NO21 | PU communication speed 48, 96, 192, 384, 576, 768, 1152 | 1 192
o PU communication stop bit length / data
= — 0,10 1
g length
I 119 NO22 | PU communication data length 0,1 1 0
g NO23 | PU communication stop bit length 0,1 1
8 120 NO24 | PU communication parity check 0to2 1 2
‘8 121 NO25 | Number of PU communication retries 0to 10, 9999 1 1
9 122 NO26 | PU communication check time interval 0,0.1t0 999.8 s, 9999 01ls 9999
5 123 NO27 | PU communication waiting time setting 0 to 150 ms, 9999 1ms 9999
13)
2 124 NO28 | PU communication CR/LF selection 0to2 1 1
= 161 E200 | Key lock operation selection 0,10 1 0
EO000
— 168
E080 P ter f fact tti
arameter for manufacturer setting.
169 |_E00L 9
E081
(0]
> o
— O
C = 3
S c o| 170 | M020 | watt-hour meter clear 0, 10, 9999 1 9999
£ 20
S €
O
© = 178 T700 | RDIterminal function selection 1 9999
£Ec5
ESE
o 5 c| 187 T709 | OH terminal function selection 7,62, 9999 1 7
= B
S 2 %
= @ | 189 | T711 | RES terminal function selection 1 62
= 190 M400 | RDB terminal function selection 1 111
)
g IS 191 M401 | RDA terminal function selection 1 1
t 5 2,8, 11, 17, 25, 26, 64, 68, 90, 94,
5 ® 192 M402 | IPF terminal function selection 95, 98, 99, 102, 108, 111, 125, 1 2
- % 126, 164, 168, 190, 194, 195,
5 = 193 M403 | RSO terminal function selection 198, 199, 206, 207, 209, 210, 1 209
2 o 214, 306, 307, 309, 310, 9999
8 S 194 | M404 | FAN terminal function selection 1 25
c
= 195 M405 | ABC1 terminal function selection 1 99
= 248 AO06 | Self power management selection O0to2 1 0




Minimum .
. . . ) Customer
Function Pr. rlzru Name Setting range setting Ln;ﬂjael )
group increments SR
X~ 255 E700 | Life alarm status display (0to 15) 1 0
[3)
o 256 E701 | Inrush current limit circuit life display (0 to 100%) 1% 100%
[3)
_uq_;’ 257 E702 | Control circuit capacitor life display (0 to 100%) 1% 100%
3
= 261 A730 | Power failure stop selection 0,1,2, 21,22 1 0
— 268 | M022 | Monitor decimal digits selection 0, 1, 9999 1 9999
= 269 E023 | Parameter for manufacturer setting. Do not set.
— 290 MO044 | Monitor negative output selection 0,2,4,6 1 0
o© 0to 3,5, 6,100 to 103, 105, 106
c » 9, 0,y ) ’ ’
5 S 296 E410 | Password lock level 9999 1 9999
x
ﬁ =) 297 E411 | password lock/unlock (0to 5), 1000 to 9998, 9999 1 9999
331 NO30 | RS-485 communication station number 0, 31 (0, 247) 1 0
L 3,6,12, 24, 48, 96, 192, 384, 576,
332 NO31 | RS-485 communication speed 768, 1152 1 96
= _ RS-485 communication stop bit length / 0.1,10, 11 1 1
o data length
§ 333 NO32 | RS-485 communication data length 0,1 1 0
c NO33 RS-485 communication stop bit 0.1 1 1
g length
= 334 NO34 RS-48§ communication parity check 0102 1 2
o selection
13}
5 335 NO35 | RS-485 communication retry count 0 to 10, 9999 1 1
%f 336 NO36 | RS-485 communication check time interval | 0to 999.8 s, 9999 0.1s 0s
< 337 NO37 | RS-485 communication waiting time setting | 0 to 150 ms, 9999 1ms 9999
@
341 NO38 | RS-485 communication CR/LF selection 0to2 1 1
342 NOO1 | Communication EEPROM write selection 0,1 1 0
343 NO80 | Communication error count - 1 0
()
2 503 E710 | Maintenance timer 1 0 (1 to 9998) 1 0
©
c
9
= ) ) .
= 504 E711 Malntenance timer 1 warning output set 0 to 9998, 9999 1 9999
time
=
_ 539 N002 MODBUS RTU communication check time 010 999.8 s, 9999 01s 9999
interval
=
.2
IS
L
= 549 NOOO | Protocol selection 0,1 1 0
IS
IS
o
O
= 563 MO021 | Energization time carrying-over times (0 to 65535) 1 0
= 598 H102 | undervoltage level 350 to 430 V, 9999 0.1V 9999
_ 663 MO60 g)lzltrol circuit temperature signal output 010 100°C 10 0°C
1) 686 E712 | Maintenance timer 2 0 (1 to 9998) 1 0
o - - -
= 687 E713 L\illne?:tenancetlmer 2 warning output set 0 to 9998, 9999 1 9999
=
PC_-! 688 E714 | Maintenance timer 3 0 (1 to 9998) 1 0
g 689 E715 i\illna}llgtenance timer 3 warning output set 0 to 9998, 9999 1 9999
5 S 774 M101 | Operation panel monitor selection 1 1 9999
E = 775 M102 | Operation panel monitor selection 2 392913 20,25,43,44,55,62,98, | | 9999
o C
= 3 776 | M103 | Operation panel monitor selection 3 1 9999
(SR
2 <
5 2
o B 872 H201 | Input phase loss protection selection 0,1 1 0
o c
= 3
o Lw
— 876 T723 | OHinput selection Oto2 1 0
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Minimum -
Function Pr. rF;rl'J Name Setting range setting Ivnalﬂt:f:al Custc?mer
group increments SEHImE
%)
) 888 E420 | Free parameter 1 0 to 9999 1 9999
©
1)
I 5
] 889 E421 | Free parameter 2 0 to 9999 1 9999
a
5328
29 ) ) o
5 < £ 891 M023 (_:umulatwe power monitor digit shifted 0. 4, 9999 1 9999
c® o times
m o g
2 990 E104 | PU buzzer control 0,1 1 1
o
28 Operation panel setting dial push monitor
=3 | 992 | M104 |>reratonp gaalp 2,8, 13, 20, 25, 43, 44, 55,62, 98 | 1 8
S selection
=03
= 997 | H103 | Faultinitiation 0 to 255, 9999 1 9999
« S 1006 | E020 | Clock (year) 2000 to 2099 1 2000
S § | 1007 | E021 | Clock (month, day) 1/1to 12/31 1 101
o C
= = 1008 | EO022 | Clock (hour, minute) 0:00 to 23:59 1 0
= 1048 | E106 | Display-off waiting time 0 to 60 min 1 min 0
0 Pr.CLR Parameter clear 0),1 1 0
= B
o e ALL.CL All parameter clear 0), 1 1 0
O s
x Err.CL Fault history clear 0),1 1 0
= Pr.CPY Parameter copy 0),1t03 1
— Pr.CHG Initial value change list - 1
= Pr.MD Group parameter setting 0),1,2 1




Explanations of Parameters

The following marks are used to show the applicable control method: for V/F control, MagneticifiiX| for Advanced magnetic flux
vector control, for Real sensorless vector control, for vector control, and for PM sensorless vector control.
(Parameters without any mark are valid for all controls.)

(Pr. [ denotes parameter numbers, and ... denotes group parameter numbers.
Connection diagrams appear with the control logic of the input terminals as sink logic, unless otherwise specified.

Manual torque boost

Base frequency, voltage

ﬁ! m Name m m Name

m Eﬂﬂi Name m m Name

0

G000 Torque boost 46 G010 Second torque boost

112 G020 Third torque boost

Voltage drop in the low-frequency range can be compensated,
improving reduction of the motor torque in the low-speed range.

Motor torque in the low-frequency range can be adjusted
according to the load, in order to increase the motor torque at
start.

The RT and X9 signals enable the switching between 3 types of
torque boost.

Available during V/F control.

100% [=-mm

Output
voltage

Pr46 Setting
Pr.112 range

[o] Output Base
Iﬁ%uency frequency

Limiting the output frequency

(maximum/minimum frequency)

Base frequency

E3 &R Name Pl GROUP) Name

1

H400 Maximum frequency |2 H401 Minimum frequency

18

H402 ngh speed
maximum frequency

Motor speed can be limited.

Clamp the upper and lower limits of the output frequency.

To operate at a frequency higher than 120 Hz, adjust the
maximum output frequency with Pr.18.

(If a frequency is set in Pr.18, the Pr.1 setting automatically
changes to the frequency set in Pr.18. Also, if a frequency is set
in Pr.1, the Pr.18 setting automatically changes to the frequency
setin Pr.1.)

During position control under vector control, the maximum
frequency is valid for the speed command calculated considering
the droop pulses. The lower frequency limit is disabled.

'y | Clamped at the

Output frequency //{ maximum frequency
(Hz) S

Pr.18 !
: i Il .
. Pr2 / 1 Frequency setting
v v | | Y
0 5, 10V
Clamped atthe (4mA) (20mA)

minimum frequency

When setting parameters, refer to the Instruction Manual (Detailed) and understand instructions.

3 G001 Base frequency 19 G002
voltage
47 Go11 Second V/F (base 113 G021 Third VIF (base
frequency) frequency)

Use this function to adjust the inverter outputs (voltage, frequency)
to match with the motor rating.

* When operating a standard motor, generally set the rated
frequency of the motor in Pr.3 Base frequency. When running
the motor using commercial power supply-inverter switch-over
operation, set Pr.3 to the same value as the power supply
frequency.

« When you want to change the base frequency when switching
multiple motors with one inverter, etc., use the Pr.47 Second V/F
(base frequency) and Pr.113 Third V/F (base frequency).

Set the rated voltage (rated motor voltage, etc.) to the Pr.19 Base

frequency voltage.

Available during V/F control.

Pr.19

Output voltage (V)

Output frequency
— (Hz)
Pr3
—— 1 Pr47
Pr.113
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Multi-speed setting operation

Acceleration/deceleration time

E3 R Name 3 &R Name E3 R Name 3 &R Name
4 D301 Multi-speed setting 5 D302 Multi-speed setting 7 FO10 Acceleration time 8 FO11 Deceleration time
(high speed) (middle speed) Acceleration/ Acceleration/
6 D303 Multi-speed setting 24 D304 Multi-speed setting 20 FO00 deceleration 21 FO01 deceleration time
(low speed) (speed 4) reference frequency increments
25 D305 Multi-speed setting 26 D306 Multi-speed setting a4 F020 Second apcel_eranon/ 45 Fo21 S_econd deceleration
(speed 5) (speed 6) deceleration time time
. . Multi-speed input Third acceleration/ Third deceleration
27 D307 (l\gulégspf)ed setting 28 D300 compensation 110" ey deceleration time 111 et time
P selection Acceleration/ Acceleration time in
232 D308 (l\g:légsp;ed setting 233 D309 (l\g:légnge)ed setting 147 F022 g‘?vcigﬁir:gf;:]egum:ncy 791 FO70 low-speed range
Multi-speed setting Multi-speed setting Deceleration time in
CELR (D0 (speed 10) 235 [BEIE (speed 11) 792 hudt low-speed range
236 D312 x;le“e_spg;d setting 1537  pa13 g;ggng;d setting The following parameters are used to set motor acceleration/
238 D314 Multi-speed setting 239 D315 Multi-speed setting deceleration time. . .
(speed 14) (speed 15) Set a larger value for a slower acceleration/deceleration, and a

Use these parameters to change among pre-set operation speeds
with contact signals. The speeds are pre-set with parameters.
Any speed can be selected by simply turning ON/OFF the contact
signals (RH, RM, RL, and REX signals).

« The inverter operates at the frequency set in Pr.4 when RH signal
is ON, Pr.5 when RM signal is ON and Pr.6 when RL signal is
ON.

* The frequency from 4th speed to 15th speed can be set in
accordance with the combination of the RH, RM, RL, and REX
signals. Set the running frequencies in Pr.24 to Pr.27 and Pr.232
to Pr.239. (In the initial status, 4th speed to 15th speed are
invalid.)

Speed 1
(High speed)

Speed 10

(Middle speed)

)
|
| \ Speed 3 Speed 4 i Speed 8
I i\(Lowspeed) |
i 0 \ ! Speed 7,
| | i
T T T I v I [l
[ond . [on 5N1 ON
[oN] | IONTON] [on[oN] [ON[oN]

2 2 2 Output frequency (Hz)

lonl ON onN] . [onN] [onN] [oN]  [oN]
[ONJONJONJON]ON[ON]ON]ON]
LM

Py
m
x

]  Operates at the frequency set in Pr.6 when RH, RM, or RL is OFF
and REX is ON while Pr.232 Multi-speed setting (speed 8) =
"9999".
« Speed (frequency) can be compensated for the multi-speed
setting and the remote setting by inputting the frequency setting
compensation signal (terminals 1, 2).

Pr.28 setting
0 (initial value)

Description
Without compensation

1 With compensation

smaller value for a faster acceleration/deceleration.

« Use Pr.7 Acceleration time to set the acceleration time required
to reach Pr.20 Acceleration/deceleration reference frequency
from a stop status.

« Use Pr.8 Deceleration time to set the deceleration time required
to reach a stop status from Pr.20 Acceleration/deceleration
reference frequency.

Pr207
(60Hz/50Hz) /| N Running
= frequency
<
.2
53
=] E‘ Time

Acceleration Pr.7 Deceleration Pr.8

time Pr.44 time Pr.45
Pr.110 Pr.111
Pr.21 setting Description
0 . Set the increment for the
R Increment: 0.1 s
(initial value) acceleration/deceleration time
1 Increment: 0.01 s setting.

¢ Pr.44 and Pr.45 are valid when the RT signal is ON or when the
output frequency is equal to or higher than the frequency set in
Pr.147 Acceleration/deceleration time switching
frequency.Pr.110 and Pr.111 are valid when the X9 signal is ON.

Output frequency
(Hz)

Set
frequency

Pr. 147
setting 1\_»
il — i > Time
Pr.7) Pr.44/Pr.11 Pr.111/Pr.44! Pr8 Pr7  Pras4 Pr.44 Pr.8
(Pr.45); (Pr.45)
RT signal ON
X9 signal ON

« If torque is required in the low-speed range (less than 10% of the
rated motor frequency) under PM sensorless vector control, set
the Pr.791 Acceleration time in low-speed range and Pr.792
Deceleration time in low-speed range settings higher than the
Pr.7 Acceleration time and Pr.8 Deceleration time settings so
that the mild acceleration/deceleration is performed in the low-
speed range. (Enabled especially under the current
synchronization operation.)

N
<
>
o
- €
SO AL ) NGy
g3 Low-speed range
8 £ (rated motor frequency/10)
a‘ Time

Acceleration time / - Deceleration time
in low-speed range in low-speed range
Slope set by Pr. 791 Slope set by Pr.792
Acceleration time Deceleration time
Slope set by Pr.7 Slope set by Pr.8

104 When setting parameters, refer to the Instruction Manual (Detailed) and understand instructions.



Overheat protection of the motor

(electronic thermal O/L relay)

DC injection brake, zero speed control,
and servo lock

3 R Name P2 i GROUP) Name 3 R Name 3 @ Name
Electronic thermal O/L Second electronic DC injection brake DC injection brake
o IRIZ relay oF IRIZK thermal O/L relay 20 eiaw operation frequency gL Gl operation time
PTC thermistor First free thermal DC injection brake Pre-excitation
561 hited protection level 600 Lius reduction frequency 1 L2 G operation voltage 80z feee selection
601 HO02 First fr_ee the_rmal 602 HOO03 First fr_ee thermal 850 G103 Brake_operatlon 1299 G108 Sec_ont_i pre- )
reduction ratio 1 reduction frequency 2 selection excitation selection
603 Hops Firstireethermal 604 Hoos ' rstfreethermal When stopping a motor, DC injection brake is applied to adjust the
reduction ratio 2 reduction frequency 3 braki d timi h
507 Hoos Motor permissible o I Second motor raking tquue and timing to stop the motor.
load level permissible load level * By setting the frequency to I
Second free thermal Second free thermal operate the DC injection gz
692 HOLL oquction frequency 1 693 HO12 | juction ratio 1 brake (zero speed control oz
Second free thermal Second free thermal and servo lock) to Pr.10 =
694 HOI3 ojuction frequency 2 695 HO14 \ojuction ratio 2 DC injection brake Pr. 10 Operation
H frequency
696 HO15 Seconq free thermal 876 HO22 _Thermal protector opergﬂon frequency, the ‘ =
reduction frequency 3 input DC injection brake (zero DC injection Pri2
PTC thermistor speed control and servo o votage i
1016 HO021 protection detection lock) will operate when it e
time reaches this frequency at Pr. 11 Operation time

Set the current for the electronic thermal O/L relay to protect the
motor from overheating. Such a setting will provide the optimum
protective characteristic considering the low cooling capability of the
motor during low-speed operation.

.

This function detects the overload (overheat) of the motor and
trips the inverter by stopping the operation of the transistor at the
inverter output side.

Set the rated motor current (A) in Pr.9.

(If the motor has both 50 Hz and 60 Hz ratings and the Pr.3 Base
frequency is set to 60 Hz, set to 1.1 times the 60 Hz rated motor
current.

Set "0" in Pr.9 to avoid activating the electronic thermal relay
function; for example, when using an external thermal relay for
the motor. (Note that the output transistor protection of the
inverter is enabled. (E.THT))

Mitsubishi constant-torque motor

Set one of "1, 13 to 18, 50, 53, or 54" in Pr.71. (This setting will
enable the 100% constant-torque characteristic in the low-speed
range.)

When using an IPM motor (MM-CF), perform IPM parameter
initialization to automatically set the rated current of the IPM
motor.

The outputs from the PTC thermistor built into the motor can be
input to terminals 2 and 10. When the input from the PTC
thermistor reaches the resistance value set in Pr.561, PTC
thermistor operation (E.PTC) will be activated to shut off the
inverter outputs.

When the PTC thermistor protection level setting is used, use
Pr.1016 to set the time from when the resistance of the PTC
thermistor reaches the protection level until the protective
function (E.PTC) is activated.

The activation level of the electronic thermal O/L relay Pr.600 to
Pr.604 (Pr.692 to Pr.696) can be varied according to the thermal
characteristic of the motor.

While the RT signal is ON, the setting values of Pr.51 and Pr.692
to Pr.696 are referred to provide thermal protection. Use the
electronic thermal O/L relay function to drive two motors of
different current ratings by one inverter. (To rotate two motors at
once, use an external thermal relay.)

To change the operational characteristic of the electronic thermal
OIL relay, set the permissible load level in Pr.607 or Pr.608
according to the motor characteristics.

Use Pr.876 to set valid/invalid status of terminal OH function
when the FR-A8TP is installed.

When setting parameters, refer to the Instruction Manual (Detailed) and understand instructions.

the time of deceleration.

Set the time applying the DC injection brake (zero speed control
and servo lock) to Pr.11 DC injection brake operation time.
Pr.12 DC injection brake operation voltage will set the percent
against the power supply voltage. (Not used at the time of zero
speed control or servo lock)

Under Real sensorless vector control, Pr.850 can be used to
select DC injection brake (setting value "0", initial value), zero
speed control (setting value "1"), or magnetic flux decay output
shutoff (setting value "2").

When speed control is selected under vector control or PM
sensorless vector control, pre-excitation braking operation by the
LX signal can either be zero speed control or servo lock control.
Pre-excitation is valid at LX signal ON.

Pr.802
(Pr.1299) | Braking —
Setting | operation Pesenian
value
It will try to maintain O r/min so the motor shaft will
0 Zero ” ] b
e not rotate even when a load is applied. However, it
(initial | speed - ; o o
value) | control will not return to its original position when the shaft
moves due to external force.
It will try to maintain the position of the motor shaft
1 Servo even if a load is applied. When the shaft moves due
lock to external force, it will return to its original position
after the external force is removed.

For the vector control and PM sensorless vector control, set the
frequency at where the zero speed control or servo lock control
activates (Pr.10) and the operating period of the control (Pr.11).
Use Pr.802 to select whether the zero speed control or servo lock
control. During vector control, the initial value of Pr.10 is
automatically set to 0.5 Hz.

Turning ON the RT signal enables the second pre-excitation
selection.
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« Vertical lift load applications (setting value "2, 3")

Starti ng freq uency and start-time hold Set "2" for a vertical lift load that is in power driving at forward
rotation and in regenerative driving at reverse rotation.

Pr.0 Torque boost is valid during forward rotation, and torque

boost is automatically changed to "0%" during reverse rotation.

Set "3" for the counterweight system, etc. that is in power driving

function Magneticiii

m (GROUP Name m (GROUP) Name at reverse rotation and in regenerative driving at forward rotation,
) ing ti according to the load weight.

13 F102 Starting frequency |571 F103 sHt‘:r‘t“”g time ata 9 9

- - Pr14=2 Pr14=3
The starting frequency can be set and the starting frequency can be

. . . For vertical lift loads For vertical lift loads
held for a certain pe”Od of time. At forward rotation boost...Pr.0 setting At forward rotation boost...0%
At reverse rotation boost...0% At reverse rotation boost...Pr.0 setting

Set these functions when starting Output
torque is needed or the motor frequency|
drive at start needs smoothing. (Hz)

(0]

<)

2

S

o

£

£ Pr13

@ i i
:~—>v‘ - Time rotation d rotation
LPr. 571 setting time Base frequency Base frequency

STF ON Output frequency (Hz) Output frequency (Hz)

Switching applied load selection with a terminal (setting value "4,
5)
start-time hold function The RT and X17 signals enable the switching between the

constant-torque load operation and lift operation.

Minimum frequency at motor start and

Pr.14
m Em Name m m Name Setting R&:Tgr(lg) output characteristic
value
. Holding time at a
13 F102 Starting frequency [571 F103 9 oN For constant-torque load
(same as the setting value "0")

Set the frequency where the PM motor starts running. 4 - P

. . . OFF For lift, boost at reverse rotation 0%
When settlng a frequency with Output (same as the setting value "2")
analog input, set the deadband  frequency

For constant-torque load

i - (Hz) :
m_th_e low Sp_eEd range to © 60 oo d ON (same as the setting value "0")
eliminate noise and offset 2 5 For it boost at ation 0%
deviation. g | output OFF or lift, boost at reverse rotation 0%
£ ! frequency (same as the setting value "3")
* When the low-speed range 2| Pra3 - !
(2]

high-torque characteristic 0K ‘ 2
function is enabled (Pr.788 = | Outputrom 0.01Hz " JOG operation
"9999"), the frequency level of STF ON

0.01 Hz is held for the time

period of Pr.571 after turning ON the start signal. 3 &R Name ED &E Name
Jog acceleration/
15 D200 Jog frequency 16 F002 o0 e ime

V/F patterns for various applications

The frequency and acceleration/deceleration time for JOG operation

sialaweled Jo suoljeue|dxg H

can be set. JOG operation is possible in both External operation and
PU.
JOG operation can be used for conveyor positioning, test operation,
E3 R Name etc
Load pattern
14 G003 selection Output frequency(Hz)
. . . S Pr20 |- -
Optimal output characteristics (V/F characteristics) for application or Pr 1; 72%‘
load characteristics can be selected. Available during V/F control. setting range olaton ! > Time
o ! ! Reverse
« Constant-torque load application > 1 \potation
N A ' Pr16 !
. (setting "0", initial value) ; ; ; ‘
100% The output voltage will change linearly JOG signal [} FoNT R
against the output frequency at the base Forward rotation STF__ [N 3 3 k

frequency or lower. ; ‘
Set this parameter when driving a load Reverse rotation STR ON .
that has constant load torque even when
Pr.3 Base frequency  the rotation speed is changed, such as a
Output frequency (Hz) conveyor, dolly, or roll drive.
Variable-torque load applications
(setting value "1")
The output voltage will change in square
curve against the output frequency at
the base frequency or lower.
Set this parameter when driving a load
‘ with load torque change proportionally
Pr.3 Base frequency  against the square of the rotation speed,
Output frequency (Hz) such as a fan or pump.

Output voltage

)
Output voltage 3

106 When setting parameters, refer to the Instruction Manual (Detailed) and understand instructions.



« For Pr.22, set the ratio of the output current to the inverter rated

Inverter output shutoff sig nal current at which the stall prevention operation will be activated.
Normally, this should be set at 150% (initial value).

For the FR-A820-00250(3.7K) or lower and FR-A840-

ED Em Name 00126(3.7K) or lower, when the control method is changed from
17 7720 MRS input selection V/F control or Advanced magnetic flux vector control to Real

: . . . sensorless vector control, or vector control, the Pr.22 setting
The |nvert§r output can be shut off with the MRS signal. The logic of changes from 150% (initial value) to 200%.
the MRS signal can also be selected. o « To set the stall prevention operation level with the analog signal
When Pr.17="4", the MRS signal from an external terminal is be set via terminal 1 (terminal 4), set Pr.868 (Pr.858)="4". Use Pr.148
as the normally closed (NC contact) input, and the MRS signal and Pr.149 to adjust gain and bias for the analog signals.
(output stop) via communication as the normally open (NO contact) * When operating at the rated motor frequency or higher,
input. acceleration may not be made because the motor current does

not increase. Also, when operating in the high-frequency range,
the current flowing to the locked motor becomes less than the

Motor coasts Setting value "0" ] (nitial - [Setting value "2" | ) ' !
to stop Invener”a'”e’ v— rated output current of the inverter; and even if the motor is
N gglpul gg“’“‘ stopped, the protective function will not operate (OL).
P 2 In a case like this, the stall prevention level can be reduced in the
h SD (PC SD (PC high-frequency range to improve the motor's operatin
(PC) (PC) g quency range p rsop g9
characteristics. This is useful when operating up to the high
Time speed range, such as when using a centrifuge. Normally, set
Pr.66 to 60 Hz, and Pr.23 to 100%.
MRS signal ON « When Pr.23="9999" (initial value), the stall prevention operation
STF (STR) o level is constant at the Pr.22 level up to 590 Hz.
signal p
Always at the Pr.22 level
when Pr.23 = "9999"
m 18 _Pr22 A
Refer to the page on Pr.1 S |
= |
g |
3o Refer to the page on Pr.3 s
o
E320, 21 Refer to the page on Pr.7 § =
E?f Stall prevention operation level
T2 | | F assetin Pr.23
na -

Pr.66 400Hz
Output frequency (Hz)

» By setting Pr.49="9999" and turning ON the RT signal, Pr.48 will be
enabled.

« To enable Pr.114, set Pr.115+ "0" and turn ON the X9 signal.

« Use Pr.48 (Pr.114) to set the stall prevention operation level

Stall prevention operation

Magneticiflox

P8l crouP) Name P8l cRoUP) Name applicable in the range between 0 Hz and the frequency set in
Pr.49(Pr.115).
Stall prevention ( )
Stall prevention operation level -
22 HS00 o eration level 23 HB10 ., mpensation factor § 3 T ouing acccteraion e Fothancy (H2) ouput
at double speed gs prasEr1s) frequency  Setfrequency |
=8 A(PrA18)_ . - Pr49(Pr.115) - -~
Second stall Second stall g8 Setfrequency ----y-----
48 HB00 prevention operation |49 H601 prevention operation Pras_|Duingidecelerationconsiantspeed  SIal 2~ — Time sal L Tme
level frequency PEtta | oo Running frequency level e : ‘%"%9”"0"‘ Pr22used ' |
- Pr.22 used Pr.48(Pr.114) used Pr.48(Pr.114) used
Stall prevention Third stall prevention Frns Set fequency is[PRASPTTBIorless]  Set frequency(@xceeds PrASPEATS)]
66 H611 operation reduction |114 H602 operation IEeveI
?tl?'nclin% fIrlequenc}(/' Stall tion level Pr.d9 Priis Operation
115  H603 ird stall prevention |, ;o 6, Stall prevention leve setting setting
operation frequency at 0 Vinput Th 3 third) sl tion functi
Stall prevention level Voltage reduction 0 (initial value) diszkflifjon (third) stall prevention function
149 H621 t 103/. t 154 H631 selection during stall ’
al inpu prevention operation 0.01 Hz to 590 Hz The second (third) stall prevention function
Stall prevention OL signal output operates according to the frequency.
156 H501 . . 157 M430 - -
operation selection timer The second stall prevention function operates
Terminal 4 function Terminal 1 function Setting not | according to the RT signal.
858 A assignment 868 R assignment SR available | RT signal ON: stall level Pr.48
. . . . RT signal OFF: stall level Pr.22
This function monitors the output current and automatically changes 9

« Use Pr.154 to further suppress the activation of the protective
function (E.OC][], E.OV[]) during stall prevention operation.

« Use Pr.156 to suppress the stall prevention operation and the
fast-response current limit in accordance with the operating

the output frequency to prevent the inverter from tripping due to
overcurrent, overvoltage, etc. It can also limit the stall prevention
and fast-response current limit operation during acceleration/

deceleration and power/regenerative driving. status

This function is disabled during Real sensorless vector control, « When Real sensorless vector control, vector control or PM
vector control and PM sensorless vector control. sensorless vector control is selected using Pr.800, Pr.22 serves
« Stall prevention as the torque limit level.

If the output current exceeds the stall prevention operation level,
the output frequency of the inverter is automatically changed to
reduce the output current. Also the second and third stall
prevention functions can limit the output frequency range in which
the stall prevention function is enabled.

« Fast-response current limit
If the current exceeds the limit value, the output of the inverter is
shut off to prevent an overcurrent.

When setting parameters, refer to the Instruction Manual (Detailed) and understand instructions.
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Setting the torque limit level under

speed control

« Use Pr.811 to change the parameter setting increment for the
torque limit setting from 0.1% to 0.01%.

« If Pr.800 is used to select V/F control or Advanced magnetic flux
vector control, the Pr.22 setting operates as the stall prevention
operation level.

E324t0 28

Refer to the page on Pr.4.

Acceleration/deceleration pattern and

backlash measures

E3 R Name 3 R Name
Stall prevention .
22 H500 operation level 157 M430 O.L signal output
S timer
(Torque limit level)
Constant output range Torgue command
803 G210 torque characteristic |804 D400 q .
- source selection
selection
Torque command Torque command
805 D401 value (RAM) 806 D402 value (RAM,
EEPROM)
810 H700 Torque limit |nlput 811 D030 Set_ resolution
method selection switchover
Torque limit level Torque limit level
512 Ll (regeneration) 813 s (3rd quadrant)
Torque limit level (4th .
814 H703 quadrant) 815 H710 Torque limit level 2
816 H720 Torque limit Ieve_l 817 H721 Torque limit Ieve_l
during acceleration during deceleration
858  T040 Termlnal 4 function 868 TO10 Terr_mnal 1 function
assignment assignment
874 H730 OLT level setting

During speed control under Real sensorless vector control, vector

control and PM sensorless vector control, the output torque is limited

to prevent it from exceeding a specified value.

» The torque limit level can be set in a range of 0 to 400% using Pr.22.
When the TL signal is ON, the torque limit level 2 (Pr.815) is
enabled.

The torque limit level can be selected by setting it with a

parameter, or by using analog input terminals (terminals 1, 4).
Also, the torque limit level at forward rotation (power driving/
regenerative driving) and reverse rotation (power driving/
regenerative driving) can be set individually.

E3 R Name (P2 W GROUP) Name
Acceleration/ Backlash
29 F100 deceleration pattern |140 F200 acceleration
selection stopping frequency
Backlash Backlash
141 F201 acceleration 142 F202 deceleration
stopping time stopping frequency
Backlash Acceleration S-
143 F203 deceleration 380 F300
: - pattern 1
stopping time
Deceleration S- Acceleration S-
381 F301 pattern 1 382 F302 pattern 2
Deceleration S- S-pattern time at a
383 e pattern 2 516 LRy start of acceleration
S-pattern time at a .
517 F401 completion of 518 Fapp SPatterntimeata
- start of deceleration
acceleration
S-pattern time at a
519 F403 completion of
deceleration

E Pr. Setting range Description
O(initial value) Torque limit by parameter setting

>|'<|'| 810 1 Torque limit using the analog signals input to
o] terminals 1 and 4.
g_g 2 Torque limit by communication options
8 0 to 400% Set the torque limit level for forward rotation
— 812 regenerative driving.
g g(igngi'?al value) Limit using Pr.22 or the analog terminal values.
(2]

Set the torque limit level for reverse rotation

0,
9'-. 0 to 400% power driving.
813

g g(?ngi)t?al value) Limit using Pr.22 or the analog terminal values.
S 0 to 400% Set the torque limit level for reverse rotation
3 814 regenerative driving.
D 9999 Lo .
8 (initial value) Limit using Pr.22 or the analog terminal values.
a ¢ When inputting an analog signal from terminal 1 (4) to set the

torque limit level, set Pr.810="1" or Pr.868 (Pr.858)="4".

The torque limit value can be input via CC-Link (using the FR-
A8NC) or CC-Link IE Field network (using the FR-A8NCE or FR-
A800-GF) communication.

Use Pr.816 and Pr.817 to set the torque limit value during
acceleration/deceleration.

For the torque limit operation during Real sensorless vector control
and vector control, use Pr.803 to change the torque characteristic in
the low-speed range and in the constant output range.

Torque characteristic in
constant-outpu range

Torque characteristic in

Pr.803 setting low-speed range

0 (initial value) | Torque rise *1 Constant motor output

1 Constant torque Constant torque
10 Constant torque Constant motor output
11 Torque rise 1 Constant torque

+]  This function is only available under Real sensorless vector
control.
« The inverter can be set to trip at activation of torque limit
operation and stalling of the motor. Use Pr.874 to set the output
torque where the protective function activates.

The acceleration/deceleration pattern can be set according to the
application.

In addition, the backlash measures, which stop acceleration/
deceleration at certain frequency or time set in parameters during
acceleration/deceleration, can be set.

« Linear acceleration/deceleration (setting
value "0", initial value)
When the frequency is changed for
acceleration, deceleration, etc. during
inverter operation, the output frequency is
changed linearly (linear acceleration/
deceleration) to reach the set frequency
without straining the motor and inverter.

« S-pattern acceleration/deceleration A (setting
value "1")
For the main shaft of a machine, etc.
Use this when quick acceleration/
deceleration is required to reach a high-
speed area equal to or higher than the base
frequency.

Setting value "0"

[Linear acceleration
/ deceleration]

Output frequency

(Hz)

Time

[S-patter acceleration
Ideceleration A]

Ea
|
I
i

Output frequency

(Hz)

Time
« S-pattern acceleration/deceleration B (setting
value "2")
This is useful for preventing stacks from
collapsing on a conveyor, etc.
S-pattern acceleration/deceleration B can
: reduce the impact during acceleration/
! deceleration by accelerating/decelerating in
an S-pattern from the present frequency (f2)
to the target frequency (f1).

[S-pattern acceleration
Ideceleration B]

Set frequency
- (H2)
= »

N

Output frequency

(Hz) _,

Time

« Backlash measures (setting value "3", Pr.140 to Pr.143)
To avoid backlash, acceleration/deceleration is temporarily
stopped. Set the acceleration/deceleration stopping frequency and
time in Pr.140 to Pr.143.

N
<
g
5 [Anti-backlash measure
i'; function]
5 | £Pr. 142
2
g )
[e]
Pr. 13-

< Time
Pr. 143

L
Pr. 141
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« S-pattern acceleration/deceleration C (setting value "4", Pr.380 to

Pr.383)

The acceleration/deceleration curve is switched by the S-pattern
acceleration/deceleration C switchover (X20) signal.

Set the ratio (%) of time for drawing an S-shape in Pr.380 to Pr.383
with the acceleration time as 100%.

Frequency

Pr.382

Output frequency

Set frequency

Pr.383

S-pattern

NSl

| Time

acceleration/
deceleration
C switchover
(X20)

OFF

ON OFF

« S-pattern acceleration/deceleration D (setting value "5", Pr.516 to

Pr.519)

Set the time required for S-pattern operation part of S-pattern
acceleration/deceleration with Pr.516 to Pr.519.

Pr516 Pr517

Output frequency

Pr518 Pr519

Start signal ON

Time

« Variable-torque acceleration/deceleration (Pr.29="6")
This function is useful for variable-torque load such as a fan or
blower to accelerate/decelerate in short time.
In areas where output frequency > base frequency, the speed
accelerates/decelerates linearly.

[Variable-torque acceleration/deceleration]

Output frequency
Set frequency

Pr.3 Base frequency

' Time

¢ Standard model

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

lower
Pr.30 Pr.70
Regeneration unit tlf)otvr\:griﬁsggg setting setting
value value
RST 0 (initial B_rake duty
When the built-in brake, ' value), 100 | differs
Brake unit accordingto
(FR-BU2, BU, FR-BU =1) PN 10, 110 the
R, S, T/P,N 20, 120 capacity.
R, ST 1,101
High-duty brake resistor 10%:+3
(FR-ABR) PN 11,1 6%s4
R, S, T/P,N 21,121
High power factor
converter (FR-HC2), f i
Power regeneration P, N 2,102 00/|° (initial
common converter value)
(FR-CV)
FR-A820-03800(75K) or higher, FR-A840-02160(75K) or higher
Pr.30 Pr.70
Regeneration unit tlf)otvr\:griﬁsggg setting setting
value value
0 (initial
RST value), 100
No regenerative function PN 10. 110 —
R, S, T/P,N 20, 120
R,ST 1,101
o (it
Brake unit (FR-BU2+2) | P, N 11, 111 0% (initial
value)
R, S, T/P,N 21,121
Power regeneration 0% (initial
converter (MT-RC) RST 1,101 value)
High power factor
converter (FR-HC2) PN 2,102 -
« Separated converter type
Power supply Pr.30

Regeneration unit

to the inverter

setting value

No regenerative function

Pr.7 Pr8 L
Acceleration time Deceleration time (FR-CC2) PN 10 (initial value), 110
Brake unit (FR-CC2+FR-BU2#2) [P, N 11,111
High power factor converter PN 2 102
i ; FR-HC2 : '
Selecting the regenerative brake and DC i iee)
feedin « |P55 compatible model
g Regeneration unit Powen supply Pl
9 to the inverter setting value
IPiea l crouP) Name P8l crouP) Name . RS T 0 (initial value), 100
Brake unit PN 10. 110
30 E300 Regenerative 70 G107 Special regenerative (FR-BU2, BU, FR-BU=1) ! !
function selection brake duty R, S, T/P,N 20, 120
509 T7p1 K10 terminalinput High power factor converter
selection (FR-HC2), P, N 2,102

« By using the optional high-duty brake resistor (FR-ABR) or the
brake unit (FR-BU2, BU, FR-BU), the regenerative brake duty can
be increased for the operation with frequent starts and stops.

» The power regeneration common converter (FR-CV 55K or lower)
or power regeneration converter (MT-RC 75K or higher) is used for
the continuous operation in the regenerative status.

To further suppress harmonics or improve the power factor, use a
high power factor converter (FR-HC2).

For standard models and IP55 compatible models, it is possible to

choose between the DC feeding mode 1, which will operate with
DC power supply (terminals P and N), and DC feeding mode 2,
which will normally operate in AC power supply (terminals R, S,
and T) and operate in DC power supply (terminal P and N), such as
batteries, at the time of power failure.

When setting parameters, refer to the Instruction Manual (Detailed) and understand instructions.

Power regeneration common

converter (FR-CV)

]  Used in combination with GZG, GRZG, or FR-BR.
%2 Used in combination with MT-BR5
*3  Setting for the FR-A820-00490(7.5K) or lower and FR-A840-
00250(7.5K) or lower
x4 Setting for the FR-A820-00630(11K) or higher and FR-A840-
00310(11K) or higher

* When set to Pr.599 ="1", X10 signal can be changed to normally
closed (NC contact) input specification.
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Avoiding machine resonance points

(frequency jump)

Output frequency detection

E3 R Name D EE Name
E3 Em Name (P2 W GROUP) Name 41 Maay Yp-to-frequency 42 Maap Outputirequency
sensitivity detection
31 H420 Frequency jump 1A |32 H421 Frequency jump 1B Output frequency
33 H422 Frequency jump 2A |34 H423 Frequency jump 2B 43 M443 detection for reverse |50 M444 fsrzczgigug?;tj;ction
35 H424 Frequency jump 3A |36 H425 Frequency jump 3B rotation q y
552 H4pg frequencyjump 116 Mdgs hirdoutput - Jger \ia6 Low speed detection
range frequency detection
Speed detection
L . . 870 M400 .
When it is desired to avoid hysteresis

Frequency jump

resonance attributable to

the natural frequency of a
mechanical system, these
parameters allow resonant
frequencies to be jumped.

T
h
w
@

Set frequency after
frequency jump (Hz)

Input set frequency (Hz)

« Up to three areas can be set, with the jump frequencies set to
either the top or bottom point of each area.

« The frequency jumps 1A, 2A, 3A can be set and operation is
performed at these frequencies in the jump areas.

¢ At the initial setting "9999", frequency jumps are not performed.

« During acceleration/deceleration, the running frequency within
the set area is valid.

« Atotal of six jump areas can be set Pr.552 by setting the common
jump range for the frequencies set in Pr.31 to Pr.36.

Speed display and speed setting

m (GROUP) Name m {GROUP} Name
37 MOO0O Speed display 144  MO002 Sp_eed setting
switchover
Speed setting Set resolution
505 [uus reference GEC (DIOED switchover

The monitor display unit and the frequency setting on PU(FR-DU08/

FR-PUOQ7) can be switched to motor speed and machine speed.

* The setting increment for each monitor is determined by the
combination of Pr.37 and Pr.144. (The initial values are shown
within the thick lines.)

¢ Use Pr.811 to change the increment for the running speed
monitor and speed setting monitor (r/min) from 1 r/min to 0.1 r/
min.

« Changing the number of motor poles using Pr.81 Number of
motor poles will change the Pr.144 setting value.

sialaweled Jo suoljeue|dxg H

Pr.37 | Pr.144 Output Set Running Frsegtl:ienncy
setting | setting | frequency | frequency speed aramegt;er
value | value monitor monitor monitor P p
setting
0 0.01 Hz 0.01 Hz 1r/min «1=2 |0.01 Hz
0 (initial | 2 to 12 §0.01 Hz 0.01 Hz 1 r/min x1x2 |0.01 Hz
value)
102 to 1r/min «1=2 |1 r/min*1x2 |1 r/min =12 |1 r/min =1
112
0 |0.01Hz 0.01 Hz L (machine 14 ) 1,
speed) *1
1to 210 12 1 (machine |1 (machine |1 (machine |1 (machine
9998 speed) *1 speed) *1 speed) *1 speed) *1
1%50 0.01 Hz 0.01 Hz 1r/min«1x2  |0.01 Hz

*]1  Conversion formula to the motor speed r/min
Frequency x 120 / number of motor poles (Pr.144)
Conversion formula to machine speed
Pr.37 x Frequency / Pr.505
For Pr.144 in the above formula, the value is "Pr.144 - 100" when
"102 to 110" is set in Pr.144; and the value is "4" when Pr.37=0
and Pr.144=0.

*2  Use Pr.811 to change the increment from 1 r/min to 0.1 r/min.

The output frequency of the inverter is detected to output as an
output signal.

The Pr.41 value can be adjusted within the range £1% to £100%
considering the set frequency as 100%.

This parameter can be used to check whether the set frequency
has been reached, and provide signals such as the operation
start signal for related equipment.

Set frequency Adjustment
) .| range Pr.41
e o

Output frequency

(Hz)

T T Time
OFF OFF
su _OFF[T ON | OFF

Output frequency detection signal (FU, FB) is output when the
output frequency reaches the Pr.42 setting or higher.

This function can be used for electromagnetic brake operation,
open signal, etc.

Frequency detection dedicated to reverse rotation can also be set
by setting the detection frequency to Pr.43. This is useful for
changing the timing of the electromagnetic brake for forward
rotation (lifting) and reverse rotation (lowering) in operations such
as a lift operation.

When outputting a frequency detection signal separately from the
FU (FB) signal, set the detection frequency in Pr.50 or Pr.116.
When the output frequency reaches the Pr.50 setting or higher,
the FU2 (FB2) signal is output (when it reaches the Pr.116 setting
or higher, the FU3 (FB3) signal is output).

Forward
rotation

&
2
[
s
o
L
E
= 2 N — Pr43  Time
© - Pr50
(H2) = Pri16
Output L | Reverse | 1 !
signal [ L |_rotation '
FUFB__OFF i i ON || OFF || ON | | |_OFF
FU2/FB2__OFF | | ON ! OFF . ON OFF
FU3/FB3__ OFF ON OFF ON OFF

During Real sensorless vector control and vector control, FU
(FU2, FU3) signal is output when the output frequency reaches
the specified speed, and FB (FB2, FB3) signal is output when the
actual motor speed (estimated actual rotations per minute)
reaches the specified speed.

(Output timings of FU and FB signals are the same under V/F
control, Advanced magnetic flux vector control, and encoder
feedback control.)

During Real sensorless vector control, vector control, and PM
sensorless vector control, the LS signal is output when the output
frequency drops to Pr.865 or lower.

During inverter operation, signals are output by the following
conditions.

Output frequency

(Hz)

LS ON OFF

110 When setting parameters, refer to the Instruction Manual (Detailed) and understand instructions.



Pr.52, Pr.54 Minus
EBsat0 45 Refer to the page on Pr.7 Péj%teto (EM]/%Q) Terminal FM. CA. AM | €
) ) . r.776, r. erminal FM, CA, ;
m46 Monitored item Unit Pr.og2 (AM) il Vel display
Refer to the page on Pr.0 setting foutput
=14
m DU | PU | "yalue
47 Refer to the page on Pr.3 Toad meter  [0.1% |17 17 Pr.866
Motor excitation (0.01 A/
ER4s 10 49 Refer to the page on Pr.22 currentss |01 Axs |18 18 Pr.56
m Position pulsess|— 19 —_ —_
50 Refer to the page on Pr.41 CUTIETGE
energization |(1h 20 — —
E3s: Refer to the page on Pr.9 times2
Reference | __ _ 21 _
voltage output
: : . Orientation
Monitor display selection statusss | 22 — -
Actual
operation 1h 23 — —
3 @ Name P2 i Grovp| Name times2+3
Motor load
Operation panel main FMICA terminal cactor 01% |24 24 200%
52 M100 it lecti 54 M300 ot lecti
monitor selection. unction selection Cumulative  [0.0LKWH - _ _
158 mgaor AMterminalfunction |76 oo watt-hour meter clear powerss  |0.1kWhess
selection Position 1 % o
171 M030 Operation hour meter 268  MO022 Momtor deu_mal Comm.and
clear digits selection Position
Monitor negative Energization time command 1 27 — — O
290 R output selection 563 ELEs carrying-over times (upper digits)
ing ti i © t ition|1 28 — — @)
564 MO31 Opergtmg t|me. 774 M101 Oper_atlon pangl urren pOS-I .|on
carrying-over times monitor selection 1 Currentposition
op Operation panel 6 o3 Operation panel (upper digits) | 29 B B ©
775 R monitor selection 2 i bl monitor selection 3 Droop pulse |1 30 — — O
Cumulative power Operation panel Droop pulse 1 31 . . 0O
891 MO023 monitor digit shifted 992 M104 setting dial push (upper digits)
times monitor selection Torque
- — 0.1% 32 32 Pr.866 O
Monitor with sign o command °
1018 MO045 ; 1106 MO050 Torgue monitor filter
selection Torque current 0.1% 33 33 Pr.866 0
Running speed Excitation current command o i
1107 MOSL o hitor filter 1108 MOS2. o hitor filter 0.01 kw/ Rated motor
Motor output 34 34 .
- - 0.1 kW 5 capacity
Use Pr.52, Pr.774 to Pr.776, Pr.992 to select a monitored item to be Feedback
displayed on the operation panel (FR-DU08) and parameter unit pulsess B 35 - -
(FR-PUQ7). Torque momitor
. . . (driving/
Refer to_ the following tab_le and set the_mqnltor to bg dlsplayed. (The regenerative |0.1% 36 36 Pr.866 1o
items with — are not available for monitoring. The circle in the polarity
display/output column denotes availability of the minus sign display/ switching)
output.) Trace status |1 38 — —
' SSCNET IlI(/H)
communication |1 39 — —
Pr.52, Pr.54 Wi statusss
Pr.774 to | (FM/CA) ; X ST
Monitored item Unit Pr.776, | Pr.158 [Terminal FM, CA, AM display UIET IO 9 40 — —
Pr.992 (AM) full-scale value |, "¢ Increment
setting ‘lg PLC function |4 a1 . .
DU [ PU | "yalye user monitor 2
- SD1215
Output PLC function 42 _ _
frequency/ [0.01 Hz user monitor 3
H 1/0/100 |1 Pr.55 (O]
Rotation *9 : Station number
speedx10 (RS-485 1 43 — —
Output 0.01 A/ terminals)
currents6+7+10 |0.1 A 5 2/01100  }2 Pr.56 Station number |, a4 _ _
Output 200 V class: 400 V
voltages6+10 01V 8/0/100 I3 400 V class: 800 V Station number |, 45 _ _
Fault or alarm | __ 0/100 _ _ (CC-Link)
indication Motor °
1°C 46 46 Pr.751 O
Frequency |o.o1 1z temperaturess - .
setting value/ | 5 *1 |5 Pr.55 Energy saving |Changeable :
speed setting |*° offect by 50 50 Inverter capacity
1 Setting value of Cumulative  (parameter 51 _ _
Running speed (tfmin) 6 *1 |6 Pr.55 converted by |O=1s energy saving |setting
Pr.37 and Pr.144. PID set point {0.1% 52 52 100%
Motor torque [0.1% 7 |« |7 Pr.866 O PID meiasured 0.1% 53 53 100%
Converter |y, 3 L s 200 V class: 400 V value
output voltagess| " * 400 V class: 800 V PID deviation [0.1% 54 54x11 100% (@]
Regenerative Brake duty Input terminal o = _
0.1% 9 |« |9 determined by Pr.30 status
brake duty13 and Pr.70 Output terminal | 55 o |— .
Electronic - status
thermal OIL [01% |10 |« |10 (E)'/T_C”‘I’”'C tlhoeor;‘a' Option input
relay load factor relay (100%) terminal — 5 |— |— —
Output current (0.01 A/ ;tatusas
peak valuess |01 A« |5 |7 |1 Pr.56 Option putlput -
termina — i —
Converter .
outputvoltage 0.1V |12 [« |12 igg x C:ass; ggg x status«s
peak values6 class: Option input
| 0.01 kw/ Rated inverter eiinel SEis | —*12 — 12 —
nput power 0.1 KW 13 [«1 |13 > 1 (for
- *5 power_x communication)#*8
output powers? |J21 KV 14 Lo 114 sg‘\fj myerter

When setting parameters, refer to the Instruction Manual (Detailed) and understand instructions.
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Pr.52, Pr.54 - =6 Since the voltage and current displays on the operation panel
Pr.774 to | (FM/CA) Minus (FR-DUO08) are shown in four digits, a monitor value of more than
. . . Pr.776, | Pr.158 |Terminal FM, CA,AM |\ "9999" is displayed as "----".
etz e |- U Pr.992 (AM) full-scale value ?(:fl‘t)li); =7 When the output current is less than the specified current level
DU | PU setting ‘lg (5% of the inverter rated current), the output current is monitored
value as 0 A.Therefore, the monitored value of an output current and
Option input output power may be displayed as "0" when using a much
terminal status |__ 2 2 _ smaller-capacity motor compared to the inverter or in other
2 (for instances that cause the output current to fall below the specified
communication)#*8 value.
Option output *8  Available when the option is connected.
terminal status |__ —_— 2 _ *9  When Pr.37="1 to 9998" or Pr.144="2 to 12, 102 to 112", 1
1 (for increment is used. (Refer to page 110)
communication)#*8 +*10 The monitored values are retained even if an inverter fault occurs.
Motor thermal Resetting will clear the retained values.
Motor thermal |, 1o, 61 61 activation level =11 Can be set for the AM (Pr.158) only.
load factor (100%) *12 Can be set or monitored only via communication.
Inverter thermal %13 The setting is available for the standard model only.
Inverter thermal 0.1% 62 62 activation level x14  Setting Pr.290 = 0 enables the display/output with a minus sign.
load factor 70 100% *15  Setting Pr.1018 = 0 enables the display/output with a minus sign.
_ ( 0) *16 Negative values are not displayed on the operation panel. The
PTC thermistor |4 31 1 |4 _ _ values "-1 to -32767" are displayed as "65535 to 32769" on the
resistance operation panel.
PID measured o 105 |67 67 100%
BLC function * Pr.774 sets the output frequency monitor, Pr.775 sets the output
analog output %1% |~ 70 100% o current monitor, and Pr.776 sets the monitor description to be
Cumulative o displayed at the output voltage monitor position. When Pr.774 to
pulsess - & - - *16 Pr.776="9999" (initial value), the Pr.52 setting value is used. (For
Cumulative the monitor display sequence, refer to page page 58.)
pulse overflow |— 72 — — Ox16 « Digits in the cumulative power monitor can be shifted to the right
Ct|me|3*§ by the number set in Pr.891.
pullér:L(chtr!I\{l'eol « Writing "0" in Pr.170 clears the cumulative power monitor.
terminal - 73 - - Ox16 « Pr.563 allows the user to check how many times the cumulative
option)s8 energization time monitor has exceeded 65535 h. Pr.564 allows
Cumulative the use to check how many times the actual operation time
pulse overflow monitor has exceeded 65535 h .
times (control |— 74 — — Ox16 P S .
terminal » Writing "0" in Pr.171 clears the actual operation time monitor.
option)+8 - —
25t Pr.26:9::tt|ng Description
cumulative ;
power (lower 16" KW =2 =2 = (initial value) | NO function
b'ts? When monitoring with the first or second decimal place
cur?"lzu_gttive (0.1 increments or 0.01 increments), the 0.1 decimal
power (upper 16 1kWh [—=+12 — *12 —_— 0 place or lower is dropped to display an integral value (1
bits) increments).
= The monitor value equal to or smaller than 0.99 is
32-bit h
cumulative  [0.0LkWh/ | o o _ displayed as 0.
power (lower 16 |0.1 kWh «5 When monitoring with the second decimal place (0.01
bits) increments), the 0.01 decimal place is dropped and the
32-bit 1 monitor displays the first decimal place (0.1 increments).
cumulatlvele 0'01kkvxh/ —2 — 2 — When monitoring with the first decimal place, the display
powerb(ilig)per 0.1 kWh =5 will not change.
Remotle mitpm 0.1% a7 87 1000% ¢ When Pr.52="100", thg set frequency is d|sp|a_yed during stop,
YEnue and output frequency is displayed during running. (LED of Hz
Remvc;igtétput 01% |88 88 1000% flickers during stop and is lit during operation.)
O
Remv(';tlig%tput 0.1% 89 89 1000% Pr.52 0 100
Operating During running/ : :
Remv(:atliglzjltpm 0.1% 90 90 1000% Gims stop During stop Running
i Output
PIDTZH;%LI]LatEd 0.1% o1 91x11 100% e) frequuggcy Output frequency Set frequency Output frequency
Second PID set Output
point 0.1% 92 92 100% L QOutput current
Second PID Output
measured value|[0-1% (93 93 100% V0|tgge Output voltage
Second PID o106 foa 9411 |100% o) Fault or
alarm Fault or alarm indication
Second PID indication
measured value |0.1% 95 95 100% - - - -

2 « The monitored item to be displayed at the operation panel (FR-
Second PID DUO08)'s setting dial push can be selected with Pr.992.
manipulated |0.1% 96 9611 100% O

variable Pr.992 0 100
Dancer main i i
speed setting 0.01 Hz |97 97 Pr.s5 Operating status Durmgt:)upnnmg/ During stop Running
Control circuit
1°C 98 98 100°C O
temperature Monitor displayed by Set frequency Output
- - - - h e, il h (PU direct-in Set frequency
*1  To display the monitored items from the frequency setting value to the setting dial pus frequency) frequency
the output terminal status on a parameter unit (FR-PU07), select
"other monitor".
*2  The cumulative energization time and actual operation time are
accumulated from 0 to 65535 hours, then cleared, and
accumulated again from 0.
*3  The actual operation time does not increase if the cumulative
running time before power OFF is less than an hour.
*4  When using the parameter unit (FR-PU07), "kW" is displayed
=5 Differs according to capacities. (FR-A820-03160(55K) or lower

and FR-A840-01800(55K)or lower/FR-A820-03800(75K) or
higher and FR-A840-02160(75K) or higher)

112 When setting parameters, refer to the Instruction Manual (Detailed) and understand instructions.




« Depending on the Pr.290 setting, negative output can be selected
for terminal AM (analog voltage output), and display with a minus Automatic restart after instantaneous

power failure with an induction motor

sign is enabled for the operation panel and a communication
option.

Pr.290 Terminal AM Operation panel Mc%nnlqtr?quljrrl]?cggége Magneticifl
setting output display :
option
O(irritiﬁl R R R m m Name m m Name
value
- 57 A702 Restart coasting time |58 A703 Restart cushion time
Output with a -
1 minus sign - - Automatic restart
9 - - 162 A700 after instantaneous 163 A704 First cushion time for
2 } Displayed with a ) power failure restart
minus sign selection
Output with a Displayed with a ! : Stall prevention
8 | minus sign minus sign - 164 A70s Firstcushionvoltage f,q5  a710 gperation level for
for restart restart
4 Displayed with a - - -
] ] minus sign Rotation direction Acceleration time at
- - - 299 A701 detectionselectionat |611 F003 a restart
5 Output with a : Displayed with a restarting
minus sign minus sign - - - -
- - - - The inverter can be restarted without stopping the motor in the
6 ; Displayed with a Displayed with a followi . )
minus sign minus sign ollowing COI?\dItI_OI‘lS. ) )
: Output with Displayed with a Displayed with . When SW|tch|n_g from commercial power supply operation over to
minus sign minus sign minus sign inverter operation . o
* When an instantaneous power failure occurs during inverter
: operation
Reference for monitor value output from EEERVGEIRGERNCUIRISERERS
terminal FM/CA, AM Setting -
Pr. Description
range
0
m EEE Name m EE@E Name (initial Frequency search only performed at the first start
55 MO040 Frequency 56 M041 Current monitoring value)
monitoring reference reference 1 Reduced voltage start only at the first start (no frequency
itori search
866 M042 Torque monitoring ) :
reference 2 Encoder detection frequency search
Full scales can be set for the values output from terminal FM/CA and 162 3 Frequency search only performed at the first start (reduced
AM. impact restart)
- = 10 Frequency search at every start
Monitors1 Reference parameter Initial value
FM type, 60 Hz 11 Reduced voltage start at every start (no frequency search)
Frequency Pr.55 CA t})//peyso Hz 12 Encoder detection frequency search at every start
Current Pr.56 Inverter rated current 13 Frequency search at every start (reduced impact restart)
torque Pr.866 150% o ] o ]
(initial Without rotation direction detection
1 For the monitored item names, refer to the page on Pr.52. value)
Pulse speed(terminal FM) Output Current(terminal CA) 299 1 With rotation direction detection
2400 —-—— - When Pr.78 Reverse rotation prevention selection ="0",
pulses/s with rotation direction detection
1440 Lol | DeomA | 9999 Pr.78 Reverse rotation prevention selection = "1, 2",
pulses/s ' ! without rotation direction detection
‘ 0 Coasting time differs according to the inverter capacity.1
Output frequency  Pr.55 590H2 Prss 590H2 01to Set the waiting time for thg inverter to perform a restart
reference Pr.56 500A 3'0 after the power lost by an instantaneous power failure
Output current Pr.56 500A Pr.866 400% 57 S restores.
reference
Output torque Pr.866 400% 9999
reference (initial No restart
Qutput voltage(terminal AM) value)
58 | 0to 60 s | Set the voltage cushion time for restart.
A ; 163 | 010 20 s | Set the voltage cushion time for restart.
| ! 0to Set a value considering the load amount (moment of
Pr.55 : : 164 | 100 inertia, torque)
Pr.56 3 0 ! .
Pr.866 ! | 165 0to Set the stall prevention level at restart considering the
1 Pr.55 590Hz 400% inverter rated current as 100%.
i Pr.56 500A
| | 2 Pr.866 400% Set the acceleration time that takes to reach Pr.20
) | 0to ) : .
| : 3600 s Acceleration/deceleration reference frequency setting
,,,,,,,, -DC10V at a restart.
%2 Minus-sign output is enabled when Pr.290 Monitor negative output 611 9999
selection ="1 and 3". (initial Normal acceleration time setting (settings like Pr.7 ) is
value) applied as the acceleration time for restart.

*]  The coasting time when Pr.57="0" is as shown below. (When
Pr.162 is set to the initial value and the ND rating is selected. )
FR-A820-00105(1.5K) or lower and, FR-A840-00052(1.5K) or lower: 0.5s
FR-A820-00167(2.2K) to FR-A820-00490(7.5K) and
FR-A840-00083(2.2K) to FR-A840-00250(7.5K):1 s
FR-A820-00630(11K) to FR-A820-03160(55K) and
FR-A840-00310(11K) to FR-A840-01800(55K): 3.0 s
FR-A820-03800(75K) or higher and, FR-A840-02160(75K) or higher
:5.0s

When setting parameters, refer to the Instruction Manual (Detailed) and understand instructions.
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<Connection diagram>

Mc2

—th

MccB Mc1 Mc3

— Ao —RLL U 7
o dsie v M

— s wi—
RULLL =
suL21 r* -
STFI—; :

cSo— e
B swichover |
L seavence |

With electronic bypass sequence

For use for only automatic
Ccs
Sp ] restart after instantaneous
power failure or flying start,

turn ON the CS signal in
advance.
Only with restart after instantaneous power failure

* Pr.162="0 (initial value), 3, 10, or 13", the motor speed is detected
at power restoration to start the motor smoothly.

« During encoder feedback control with Pr.162 = "2 or 12" or during

vector control, the motor starts at power restoration based on the

motor speed and rotation direction detected by the encoder. (This

operation is available when a vector control compatible option is

installed.)

Setting Pr.162 = "3, 13" will lead to better-absorbed impacts and

smoother motor start (Reduced impact restart) than the Pr.162 =

"0, 10" setting does. (Offline auto tuning)

Under Real sensorless vector control, the reduced impact restart

is applied, independently of the Pr.162 setting.

The encoder also detects the rotation direction during reverse

rotation so that the inverter can re-start smoothly. (Pr.299

Rotation direction detection selection at restarting to enable/

disable the rotation direction detection)

VIF control, Advanced magnetic flux vector control

Instantaneous (power failure) time
Power supply

(RILL, S/L2, E—
TIL3)

Motor speed N \
(r/min)
L

Inverter output
frequency f(Hz)

Inverter output = i —
voltage E(V) L

} Restart cushion

Speed A ‘
[Coas(ﬁpngs7)J+ dgtection time (Pr.58 setting)
time (Pr. time

* The output shut off timing differs Acceleration time
according to the load condition. at a restart
(Pr.611 setting)

Real sensorless vector control

Instantaneous (power failure) time
Power supply
(RIL1, S/L2,

TIL3)
Motor speed N N /
(r/min) |

Inverter output i
frequency f(Hz) !

output voltage * 1(
E(V)
Speed
{Qoastmg ]+[ detection} Acceleration time
time (Pr.57)) | time at a restart
(Pr.611 setting)
* The output shut off timing differs
according to the load condition.

sialaweled Jo suoljeue|dxg E

¢ When Pr.162 = "1" or "11", automatic restart operation is
performed in a reduced voltage system, where the voltage is
gradually risen with the output frequency unchanged from prior to
an instantaneous power failure independently of the coasting
speed of the motor.
During Real sensorless vector control, the output frequency and
voltage before an instantaneous power failure are output. (The
Pr.58 setting is disabled.)

VIF control, Advanced magnetic flux vector control

Instantaneous (power failure) time
Power supply
(RIL1, S/L2,
TIL3)
Motor speed N
(r/min)

Inverter output *
frequency f(Hz)

Inverter output |
voltage E(V) j
Coasting time ; L’

Pr.57 setting Restart cushion time
(Pr.58 setting)

* The output shut off timing differs according to the load condition.

Automatic restart after instantaneous

power failure with a PM motor

m {GROUP) Name m | GROUP| Name

Automatic restart
after instantaneous
power failure
selection

57 A702 Restart coasting time 162 A700

Acceleration time at

L RO arestart

While using an IPM motor MM-CF, the inverter can be restarted

without stopping the motor.

By enabling the automatic restart after instantaneous power failure

function in the following conditions, the motor can be restarted.

* When an instantaneous power failure occurs during inverter
operation

* When the motor is coasting at start

Pr. Setting range Description
0 No waiting time
Set the waiting time for the inverter to
57 |0.1t030s perform a restart after the power lost by an

instantaneous power failure restores.

9999 (initial value) No restart

0 (initial value), 1, 2, 3 Erequency search only performed at the
162 first start

10, 11, 12,13 Frequency search at every start

Set the acceleration time that takes to
0to 3600 s reach Pr.20 Acceleration/deceleration
reference frequency at a restart.
Standard acceleration time (for example,
9999 (initial value) Pr.7) s applied as the acceleration time at
restart.

611

+ Selection for the automatic restart (Pr.162)
The motor speed is detected (frequency search) at power
restoration to start the motor smoothly.
The encoder also detects the rotation direction during reverse
rotation so that the inverter can re-start smoothly.

Instantaneous (power failure) time

Power supply — ﬁ

(RIL1,S/L2,TIL3)

Motor \/
speed N (r/min) /

Inverter output =« —
frequency f (Hz)

Inverter output —
voltage E (V)

. Speed
[Cuaslll’ng , J+ detection [
time (Pr.57)) _time Acceleration time

at a restart
* The output shut off timing differs (Pr.611 setting)
according to the load condition

114 When setting parameters, refer to the Instruction Manual (Detailed) and understand instructions.



Remote setting function Automatic acceleration/deceleration

Magneticili

E3 R Name
59 F101 ?;rgc"tfgr:“““o” 3 B Name 1Pl crou} Name
Even if the operation panel is located away from the enclosure, 61  F510 Referencecurrent |62  F511 :f;ilrs:;‘fo‘r’]a'“e at

contact signals can be used to perform continuous variable-speed

Reference value at Starting frequency

operation, without using analog signals. C F512 " yeceleration & 520 o1 elevator mode
By simply setting this parameter, the acceleration, deceleration and setting Automatic Acceleration/
292 F500 acceleration/ 293 F513 decelerationseparate

clear functions of the remote speed setter (FR-FK) become available.

deceleration selection

The inverter can be operated with the auto-adjusted parameters.
Without setting the acceleration/deceleration time or the V/F

pattern, the inverter can be operated as if the appropriate value is

set to each parameter.This function is useful for operating the
inverter without setting detailed parameters.
Even if automatic acceleration/deceleration has been selected,

inputting the JOG signal, RT signal (second function selection), or

X9 signal (third function selection) during an inverter stop will

switch to the normal operation and give priority to JOG operation,

second function selection or third function selection.
After the motor is started by the automatic acceleration/
deceleration, none of JOG, RT, or X9 signal is accepted.

Description
Pr.59 Deceleration to
setting RHs’iRnMélRL Frequency setting the frequency
fungction storage lower than the
set frequency
0 (initial | Multi-speed )
value) setting
1 Remote With
setting
Not available
2 RE”.‘O‘B Not used
setting
Remote Not used
3 . (Turning STF/STR OFF clears
setting
remotely set frequency.)
1u Remote With
setting
Remote
L2 setting Not used Available
Remote Not used
13 . (Turning STF/STR OFF clears
setting
remotely set frequency.)

Output frequency

Set frequency
*1

(Hz)

When Pr.59 =

When Pr.59 = "1, 2, 11, 12"

"3, 13"

. on[] _[on

(RH) L
D n (RM) on[] L
Clear (RL) : : [lon: ' '
Forward rotation (STF) ___| ON ON ON ON
Power supply _| ON [ [T on

*1 External operation frequency (other than multi-speed) or PU running frequency

Energy saving control selection

Magneficifiii]

Name

60 G030

Energy saving
control selection

Inverter will perform energy saving control automatically even when
the detailed parameter settings are made.
It is appropriate for an application such as a fan or pump.

When Pr.59 ="1, 11"

: : Automatic
Pr.292 setting Operation setting Pr.
0
(initial value _ _
normal
operation)
1 -
Without brake .
(shortest resistor or the Set this parameter to
acceleration/ brake unit accelerate/decelerate
deceleration) the motor at the shortest Pr7 Pr.8
11 - time. o
With brake .
(shortest relsistor brake (Stall prevention
gcce:erat!on; unit ' operation level 150%)
eceleration
3 . .
(optimum Optimal operation that fully uses the Pr.0, Pr.7,
gcce:eration; inverter's capability is performed. Pr.8
eceleration
Stall
5 prevention The inverter output
(lift mode) operation level | yoltage is controlled so
150% that enough torque is Pr.0, Pr.13,
Stall prp\(ided during power Pr.19
prevention driving and regenerative

6
(lift mode 2)

operation level
180%

driving.

7
(Brake sequence
mode 1)

With machine
brake opening
completion
signal

8
(Brake sequence
mode 2)

Without
machine brake
opening
completion

signal

In this operation mode,
operation timing signals
of the mechanical brake
are output from the
inverter, such as for lift
application.

« Pr.61 to Pr.63 can be used to change the reference current for

the shortest acceleration/deceleration and the optimal

Pr.60 setting Description acceleration/deceIeration_ operation. _ _
ognitial value) Normal operation * Use Pr.64 to set the starting frequency for Fh_e lift operation.
- - « Acceleration/deceleration times can be individually calculated.
@;ﬁ?ﬁ;g‘ég‘%;ggﬁggggeration the inverter wil Such a setting can be enabled/disabled for the shortest
4 automatically control the output voltage so the accellerat!on;gecellerat!on operation and the optimum
inverter output power during the constant-speed acceleration/deceleration.
operation will become minimal. - —
(Available during V/F control) Pr.293 setting Description
Optimum excitation control«1 0 (initial value) Both the acceleration and deceleration times are
The Optimum excitation control is a control calculated.
method to decide the output voltage by controlling 1 Only the acceleration time is calculated.
9 the excitation current so the efficiency of the —
motor is maximized. 2 Only the deceleration time is calculated.
(Available during V/F control or Advanced
magnetic flux vector control)
1  Output current may increase slightly with the energy saving

operation or the Optimum excitation control since the output
voltage is controlled.

When setting parameters, refer to the Instruction Manual (Detailed) and understand instructions.
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Retry function

Applicable motor

E3 R Name 3 &R Name E3 R Name 3 &R Name
65  H300 Retry selection 67  Haol Numberofretries at 71 €100 Applied motor 450 200 >econd applied
fault occurrence motor

Retry count display

68 H302 Retry waiting time 69
erase

H303

This function allows the inverter to reset itself and restart at
activation of the protective function (fault indication). The retry
generating faults can be also selected.

Setting of the applied motor selects the thermal characteristic
appropriate for the motor. When using a constant-torque or PM
motor, the electronic thermal O/L relay is set according to the used
motor.

When the automatic restart after instantaneous power failure Setting chgrpa%rtaetr'i%?i%l of
function is selected (Pr.57 Restart coasting time = 9999), the ; increment | the electronic
L . Pr.71 | Pr.450 Applied motor
restart operation is also performed after a retry operation as well as oA for motor | thermal O/L relay
ft : ) constant Constant-
after an instantaneous power failure. Standard torque PM
« Using Pr.65, you can select the fault that will cause a retry. 0
“e” indicates the faults selected for retry. (Pr.7L1 initial | Standard motor (such as SF-JR) o
- value)
Retry target Fault Pr.65 setting Constant-torque motor
TsligEuen 0 1 2 3 4 5 (SF-JRCA e?c.)
E.OC1 . . . . 1 SE-V5RU ©
E.OC2 . . . (except for 1500 r/min series)
E.OC3 . . . . Standard motor (such as SF-JR)
E.OV1 . . . . 2 — | Adjustable 5 points V/F o
E.OV2 . . . . (Refer to page 124)
E.OV3 ° ° ° ° 20 Mitsubishi standard motor o
ETHM . (SF-JR 4P 1.5kW or lower)
E.THT . \S/'e:ci% IgclJJntrol dedicated motor
E.IPF hd hd < (1500 r/min series) Q’le;’A °
E.UVT D . SE-THY mH %A,
5182 hd hd Mitsubishi high-efficiency motor
E.GF o o 40 SE.HR o
E.OHT
hd Mitsubishi constant-torque motor
E.OLT . . 20 SF-HRCA °
E.OPT . °
Mitsubishi high-performance
E.OP1 hd hd i energy-saving motor SF-PR °
E. PE . .
E.MB1 . 4 330+1 IPM motor MM-CF o
E.MB2 . .
E.MB3 d d 8090 IPM motor (other than MM-CF) o
E.MB4 . .
EIMBS b b 9090 SPM motor o
E.MB6 [ .
E.MB7 ° ° 3,4 Standard motor (such as SF-JR) o
E.OS ° ° Constant-torque motor
E.OSD . . 13, 14 (SSFTSRCUA, etc.) o
ERIC hd (except for 1500 r/min series)
EChY ° ° 23 24 Mitsubishi standard motor o
E.SER b b d (other than SF-JR 4P 1.5kW)
E.USB d d Vector control dedicated motor
E.ILF . . SF-V5RU
EPID . . 33,34 1(1500 r/min series) Internal °
E.PCH o o SF-THY data
ESOT - - - - . 43, 44 I\S/I'i;sﬂt:i?shi high-efficiency motor o
E.LCI . . -
Mitsubishi constant-torque motor
E.LUP . . 53,54 | SEHRCA °
ELORN ° ° 73 74 Mitsubishi high-performance 5
E.EHR [ hd ’ energy-saving motor SF-PR
. 333, 334«1  [IPM motor MM-CF o
+ For Pr.67, set the number of retries at a fault occurrence. 8093, 8094 | IPM motor (other than MM-CF) 5
Pr.67 setting Description 9093, 9094 | SPM motor o
0 (initial value) No retry function 5 Standard motor Star o
11010 Set the number of retries at fault occurrence. ] 15 Constant-torque | ) haciion °
A fault output is not provided during the retry operation. motor QAmMaA
Set the number of retries at fault occurrence. (The 6 Standard motor Delta e
101 to 110 setting value minus 100 is the number of retries.) 16 Constant-torque connection o
A fault output is provided during the retry operation. motor
- For Pr.68, set the waiting time (0.1 to 600 s) from a protective 9999 )
. A — | (initial |No second applied motor
function activation to a retry. value)

« By reading Pr.69, the number of successful restarts made by
retries can be obtained.

(E3es Refer to the page on Pr.22
E867 10 69 Refer to the page on Pr.65
E3 Refer to the page on Pr.30

] The setting is available for FR-A820-00630(11K) or lower.

* When initial values are set in Pr.0 and Pr.12, the Pr.0 and Pr.12
settings are automatically changed by changing the Pr.71 setting.

116 When setting parameters, refer to the Instruction Manual (Detailed) and understand instructions.



Carrier frequency and Soft-PWM

selection

Analog input selection

3 R Name 3 g Name
73 T000 Analo_g input 267  T0O1 Termlr_1a| 4 input
selection selection
Terminal 1 added Terminal 1 added
242 T021 compensation 243 T041 compensation
amount (terminal 2) amount (terminal 4)
252 TO050 Override bias 253 T051 Override gain

E3 R Name (P2 W GROUP) Name
72 E600 PWM f_requency 240 E601 Soft-PWM operation
selection selection
260 E602 PWM frelquenlcy
automatic switchover
The motor sound can be changed.
Pr. Setting range Description
0 to 1541 The PWM carrier frequency can be changed. The
72 setting displayed is in [kHz]. Note that O indicates 0.7
0106 25 kHz, 15 indicates 14.5 kHz, and 25 indicates 2.5 kHz.
06, 2542 (When using an optional sine wave filter, set "25".)
240 0 Soft-PWM disabled
1 (initial value) | Soft-PWM enabled
0 PWM carrier frequency automatic reduction
260 function disabled (for the LD, ND, or HD rating)
. PWM carrier frequency automatic reduction
1 (initial value) .
function enabled

*1  The setting range for the FR-A820-03160(55K) or lower and FR-
A840-01800(55K) or lower.

*2  The setting range for the FR-A820-03800(75K) or higher and FR-
A840-02160(75K) or higher.

« Under Real sensorless vector control, vector control, and PM
sensorless vector control, the following carrier frequencies are used.
(For the control method and fast-response operation selection, refer
to Pr.800 Control method selection refer to page 121

Carrier frequency (kHz)
Pr.72 \
setting Real sensorless vector control, | PMsensorless fa‘c(‘)t reersa;t)ic())r:]se
vector control vector control sglection
0to5 |2 6+3
6,7
6+4 6
8,9 4
10to0 13 | 10+4 10
14,15 |14s4 14

*3  When low-speed range high-torque characteristic is disabled
(Pr.788="0"), 2 kHz is used.

=4 In the low-speed range (3 Hz or lower) under Real sensorless vector
control, the carrier frequency is automatically changed to 2 kHz. (For
FR-A820-00490(7.5K) or lower and FR-A840-00250(7.5K) or lower)

* PWM carrier frequency automatic reduction function (Pr.260)
Setting Pr.260="1 (initial value)" will enable the PWM carrier
frequency auto-reduction function. If a heavy load is continuously
applied while the inverter carrier frequency is set to 3 kHz or
higher (Pr.72 > "3"), the carrier frequency is automatically
reduced to prevent occurrence of the inverter overload trip
(electronic thermal O/L relay function) (E.THT). The carrier
frequency is reduced to as low as 2 kHz. (Motor noise increases,
but not to the point of failure.)

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

The analog input terminal specifications,

the override function, and

the function to switch forward/reverse rotation by the input signal

polarity can be set.

Concerning terminals 2 and 4 used for analog input, the voltage
input (0 to 5V, 0to 10 V) and current input (0 to 20 mA) are
selectable. To input a voltage (0 to 5 V/ 0 to 10 V), set the voltage/
current input switch OFF. To input a current (0 to 20 mA), set the
voltage/current input switch ON and change the parameters (Pr.73,

Pr.267).

Addition compensation or fixed ratio analog compensation (override)

with terminal 2 set to auxiliary input is applicable to the multi-speed

operation or terminal 2/terminal 4 speed setting signal (main speed).

(Bold frame indicates the main speed setting.)

Compensation
Pr.73 |Terminal 2| Switch | Terminal 1 | input terminal Polarity
setting input 1 input compensation | reversible
method

0 Oto10V JOFF Oto+10V

1 . Not applied
(initial Joto5v JoFF  |oto+ioy |Terminall (state in
value) Addition | \hich a

2 [ot10v [OFF  |otosv |compensation .. otive

0to5V JoFF 0to+5V polarity

4 |0tol0V |OFF 0t0+10V [Terminal 2 ggg‘:ﬁ;ﬁé’

5 [0to5V |OFF 0to+5V JOverride signal is not

6 0 to 20 mA JON Oto+10V accepted )

7 0 to 20 mA JON Oto+5V )

10 [oto10V JOFF |0to+l0V ;Zrd”;t'igi' 1

1 foto5V  JOFF  |0t0£10V |compensation

12 Oto10V JOFF Oto+5V

13 Oto5V OFF Oto+5V

14 |0tol0V |OFF 0t0+10V [Terminal 2 Applied

15 Oto5V OFF Oto+t5V Override

16 0 to 20 mA JON 0to+10V |Terminal 1

N Addition
17 0 to 20 mA JON Oto+5V compensation

terminal 4 to the main speed.

« Set the Pr.267 and voltage/current input switch setting according

to the table below.

Turning ON the Terminal 4 input selection (AU) signal sets

Pr.267 setting Terminal 4 input Switch 2
0 (initial value) 4t0 20 mA ON

1 Oto5V OFF

2 0to10V OFF

Carrier frequency automatic reduction operation

Pr.260 | Pr.570

settin settin FR-A820-04750(90K) or lower, ~ ’ .
9 9 FR-A840-02600(90K) or lower FR-A840-03250(110K) or higher

0 (SLD), | Continuous operation with the 85% or higher inverter rated current

« Addition compensation (Pr.242, Pr.243)
A compensation signal is addable to the main speed setting for
such as synchronous or continuous speed control operation.

Output frequency
When voltage across
terminals 2 and 5 is 2.5V

Output frequency
When voltage across
/termmals 2and5is 2.5V

,,,,,,,,,,,,,,, \ov_

When voltage

.~ across terminals

2and5is OV

1(LD) |reduces the carrier frequency automatically.
1 Operation with the 150% or Continuous operation with the

2 (ND), [higher inverter rated current for 85% or higher inverter rated

3 (HD) [the ND rating reduces the carrier |current reduces the carrier
frequency automatically. frequency automatically.
Continuous operation with the 85% or higher inverter rated current

0 (SLD) N h
reduces the carrier frequency automatically.
Without carrier frequency automatic reduction

1(LD) |(Perform continuous operation with the carrier frequency set to 2 kHz

or lower or with less than 85% of the rated inverter current.)

0 Without carrier frequency
automatic reduction

(Perform continuous operation
with the carrier frequency set to 2
kHz or lower or with less than
85% of the rated inverter current.)

2 (ND),
3 (HD)

Without carrier frequency
automatic reduction

« In the low-speed range (about 10 Hz or lower), the carrier
frequency may be automatically lowered. Motor noise increases,
but not to the point of failure.

When setting parameters, refer to the Instruction Manual (Detailed) and understand instructions.

(10V) (5v) i (+5V)

+5V---Terminal 1
(+10V)

-2.5V 0 +25V

| Forward rotation

Reverse rotation} Forward rotation

N

,\;,(,5\/) -
o ! When voltage AN
{_ across terminals \\
/ 2and5is 0V :
. : : :
BV 25V 0 +25V +5V--Terminal 1 EY
(10V) (BY) | (+5V) (+10V)
! IFoward rotation Reverse rotation!
STF Signal__| STF Signal
ON T ol
Forward rotation
STF Signal STF Signal
ON o
(a) When Pr.73 setting is 0 to 3 (b)

Terminal 1 (frequency setting auxiliary input) is added to terminal

2 or 4 main speed setting signal.

When Pr.73 setting is 10 to 13
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Override function (Pr.252, Pr.253)

When the override setting is selected, terminal 1 or 4 is set to the
main speed setting, and terminal 2 is set to the override signal. (If
the main speed of terminal 1 or 4 is not input, the compensation
by terminal 2 is disabled.)

200~ TTTTT T d

-
14
o
AV

Pr.252 o
.~ «—Initial value
(50% to 150%)

Pr.253

Override value (%)
=
o
o

I3
=}

ov 2.5V 5v

Reset selection/disconnected PU

detection/PU stop selection

P2 [ GRoUP) Name
75 E100 Reset selection
75 E101 Disconnected PU detection
75 E102 PU stop selection
75 E107 Reset limit
Reset selection/
75 - disconnected PU detection/

(5V)

(10v)

PU stop selection

Voltage across terminals 2 and 5

When Pr.868 (Pr.858) = "4", the terminal 1 (terminal 4) values are
set to the stall prevention operation level.

Analog input responsiveness and noise

elimination

The reset input acceptance, disconnected PU (FR-DUO08/FR-PUQ7)
connector detection function and PU stop function can be selected.

3 R Name 3 R Name
74 Toop 'Mputfiltertime 822 T003 Speed setting filter 1
constant
826 T004 Torque setting filter 11832 T005 Speed setting filter 2
836 T006 Torque setting filter 2|89 Too7 Analog inputoffset
adjustment

The frequency command/torque command response level and
stability are adjustable by using the analog input (terminals 1, 2, and
4) signal.

* Pr.74 is effective to eliminate noise on the frequency setting
circuit.

Increase the filter time constant if steady operation cannot be
performed due to noise, etc.

A larger setting results in slower response. (The time constant
can be between 0 and 8, which are about 5 msto 1s.)

« Set the primary delay filter time constant to the external speed
command (analog input command) by using Pr.822 or Pr.832.
Set a larger time constant when delaying the speed command
tracking or the analog input voltage is unstable.

« Set the primary delay filter time constant to the external torque
command (analog input command) by using Pr.826 or Pr.836.
Set a larger time constant when delaying the torque command
tracking or the analog input voltage is unstable.

» Set a value other than "9999" in Pr.832 and Pr.836, which are

enabled when the RT signal is ON.

Setting Pr.849 will offset the analog speed input (terminal2) and

avoid the occurrence of a frequency command due to noise when

the 0-speed command is given.

The offset voltage is positive when 100% < Pr.849 and negative
when Pr.849 < 100%.The detailed calculation of the offset voltage
is as described below:

Offset voltage [V] =

Voltage at the time of 100% (5 V or 10 V=1) x (Pr.849 - 100)/100

=] It depends on the Pr.73 setting.

Frequency % g
command ,~ ! Slope determined
. according to Pr.125

and C2to C4

]
1
A
4 : Slope does not
1 change.
1
1

i 0% 100%  Speed setting
1 (10V or 5v) signal
0% 100% 200% Pr.849 setting

Pr.75 ; Disconnected PU ;
setting Reset selection detection PU stop selection
Reset input always )
0,100 |, “bled Operation
- continues even
1 101 Relsetrl1nput ertlabtl_ed when PU is Decelerates to a
) only whenprotective | gisconnected. G
function activated stop when |22
5 102 | Resetinputalways is input in PU
' enabled Inverter output shut | OPeration mode
Reset input enabled | off when PU only.
3,103 | onlywhen protective | disconnected.
function activated
14 .
(Initial | Reset input always .
value), |enabled Operation
114 continues even Decelerates to a
- when PU is
Reset input enabled | . STOP.
15, 115 | only when protective disconnected. stop when |fgeg
function activated is input in any of
- the PU, external
R t t al ’ L
16, 116 er?jglelgpu aways h and communication
: Inverter output shut operation modes.
Reset input enabled | off when PU
17,117 | onlywhen protective | disconnected.
function activated

Reset selection (P.E100)

When P.E100 ="1"or Pr.75="1, 3, 15, 17, 100, 101, 103, 115, or
117" is set, reset (reset command via RES signal or
communication) input is enabled only when the protective

function is activated.

Disconnected PU detection (P.E101)

If the PU (FR-DUO8/FR-PUOQ7) is detected to be disconnected
from the inverter for 1 s or longer while P.E101 = "1" or Pr.75 ="2,
3,16, 17, 102, 103, 116, or 117", PU disconnection (E.PUE) is
displayed and the inverter output is shut off.

PU stop selection (P.E102)

Stop can be performed by inputting B8 from the PU in any of
the operation modes of PU operation, External operation and

network operation.

Reset limit function (P.E107)

When Pr.75 = any of "100 to 103 and 114 to 117", if an electronic
thermal O/L relay or an overcurrent protective function (E.THM,
E.THT, E.OC])) is activated while one of them has been already
activated within 3 minutes, the inverter will not accept any reset
command (RES signal, etc.) for about 3 minutes from the second

activation.

The reset limit function is available with the FR-A820-03800(75K)
or higher and FR-A840-02160(75K) or higher.

When setting parameters, refer to the Instruction Manual (Detailed) and understand instructions.



Fault code output function

(3 R Name
76 M510 Fault (;odeoutput
selection

When a fault occurs, the corresponding data can be output as a 4-bit
digital signal using via an open collector output terminal.

The fault code can be read using a programmable controller, etc.,
and countermeasures can be displayed on the HMI (Human
Machine Interface), etc.

Pr.76 setting

Description

0 (initial value)

Without fault code output

1

With fault code output (Refer to the table below.)

2

Fault code is output only when a fault occurs.

(Refer to the table below.)

« The fault codes that can be output are shown in the table below.
(O: Output transistor OFF, 1: Output transistor ON)

Operation panel
indication (FR-
DUO08)

Output terminal operation

SuU IPF oL FU

Fault code

Normal =1

Parameter write selection

Name

77 E400

Parameter write
selection

Whether to enable the writing to various parameters or not can be
selected. Use this function to prevent parameter values from being

rewritten by misoperation.

Pr.77 s
setting Description
0 (initial P :
value) Writing is enabled only during stop.
1 Parameter writing is disabled.
Parameter writing is enabled in any operation mode
2 regardless of the operation status. (Writing is disabled for

some parameters.)

Reverse rotation prevention selection

E.OC1

E.OC2

E.OC3

E.OV1to E.OV3

E.THM

E.THT

E.IPF

E.UVT

E.FIN

E.BE

E. GF

E.OHT

E.OLT

RPlR|P|[P|FP|P[O|O|O|O|O|OC|O|O

RP|IRP|O|IOC|OC|O|FR|FR|FRP|IRP|O|OC|O|O
O|lOo|rR|(rPr|O|O|(rR|FR|O|O|FR|P|O|O
RPlO|RP|O|RP|O(R|O|R|[O|R|O|FL]|O

E.OPT
E.OP1

[y

=
=
o

m|o|lolo|>|o|o|~|lo|a|s|lw|v|R|o

Other than the
above

1

1 1 1

F

*1  When Pr.76 = "2", the terminal outputs the signal assigned by
Pr.191 to Pr.194 in normal operation.

When setting parameters, refer to the Instruction Manual (Detailed) and understand instructions.

Name

78 D020

Reverse rotation
prevention selection

This function can prevent reverse rotation fault resulting from the
incorrect input of the start signal.

Pr.78 setting

Description

0 (initial value)

Both forward and reverse rotations allowed

1

Reverse rotation disabled

2

Forward rotation disabled
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Operation mode selection

Name

Name

79 D000

Operation mode
selection

340

D001

Communication startup

mode selection

Select the operation mode of the inverter.

The mode can be changed among operations using external signals

« Selecting the operation mode for power-ON (Pr.340)
When power is switched ON or when power comes back ON after
an instantaneous power failure, the inverter can be started up in
the Network operation mode.
After the inverter starts up in Network operation mode, parameter
writing and operation can be commanded from programs.
Set this mode when performing communication operation using
the RS-485 terminals or a communication option.
Use Pr.79 and Pr.340 to set the operation mode at power-ON
(reset).

sialaweled Jo suoljeue|dxg E

(External operation), operation by operation panel (FR-DUO8) or :
it (FR-PUO7) (PU ; bined : f Operation mode at
parameter_umt (FR- ) ( op_eratlon), combine opgratlon 0 Prt.?40 P{.t79 po;lver—t_ON, at p(f)twer Operation mode switching
PU operation and External operation (External/PU combined S || SR | e :ggéfra era
operation), and Network operation (when RS-485 terminals or 5 -
communication option is used). (initial | Follows the Pr.79 setting.
value)
Pr.79 LED display Switching among the
setting Description = OFF 0 NET operation mode External, PU, and NET
> :ON operation modes is
PU operation enabled:2
mode 1 PU operation mode PU operation mode fixed
-:)L(’T Switching between the
NET External and NET operation
Use the External/PU switchover mode () External 2 NET operation mode [modes is enabled.
0 itch b he PU and E | operation mode Switching to PU operation
(initial |10 SWitch between the PU and External o mode is disabled
value) operation mode. i = B — - ] o
At power ON, the inverter is in the External e 3,4 xternal/PU combined | Operation mode switching is
operation mode. NET operation 1,2 operation mode disabled
mode Switching among the
PU 6 NET operation mode Extern_al, PU, anq NET
EXT operation mode is enabled
= NET)| while running.
Operation Frequency Start Switching among the
mode command command X12 (MRS) _signal ON [External, PU, and NET
Operation panel or PU operation NET operation mode |operation modes is enabled
) FR-DU08) mode 7 i
PU operation ( . ;
1 mode fixed |2"d onPU =PU éﬁ:(MRS) signal External operation mode
PU(FR-PUO7) FR-DUOS/FR- EXT . fixed (Forcibly switched to
( NET External operation ys
: PUO07) mode External operation mode)
External —
operation External ) Switching betwe_en the PU_
mode fixed. ) operation mode 0 NET operation mode fjand NET operation mode is
The operation External S|_gnal ) o enabled +3
can be mpC:JtA(termmal 2 Extetrnal signal -E‘)é'_ll'_ PU operation mode | PU operation mode fixed
and 4, inpu - - -
2 g\?vfi{gmfd b 1306, multi- (terminal STF, |NET operation NET operation mode |NET operation mode fixed
bet gth speed selection, [STR) mode 4 External/PU combined | Operation mode switching is
ctween the etc.) PU 10,12 « | operation mode disabled
External and EXT —
NET operation = NET| Switching between the PU
modes. 6 NET operation mode fJand NET operation mode is
PU (FR-DU0S/ enabled while running-s
External/PU |FR-PUOQ7) or External signal External operation External operation mode
3 combined external signal |input 7 mode P fixed (Forcibly §W|tched to
operation input (multi- (terminal STF, |External/PU External operation mode)
mode 1 speed setting, |STR) combined x]  Use Pr.340 = "2 or 12" setting to perform communication with the
terminal 4) operation mode RS-485 terminals.
. O =PU Even if an instantaneous power failure occurs while Pr.57 Restart
External/PU Eﬁj{?tzlr;:ignrﬁlz or =EXT coasting time= "9999" (with automatic restart after
4 combined and 4. JOG. on PU = instantaneous power failure), the inverter continues operation at
operation multi—’speed — the condition before the instantaneous failure.
mode 2 selection, etc.) (FR-DUO8/FR- *2  The operation mode cannot be directly changed between the PU
PU07) operation mode and Network operation mode.
Switchover mode PU operation *3  Switching between the PU and NET operation modes is available
6 Switching of PU, External, and NET operation |mode . PU )
modes can be performed during operation. =PU with the | £x | key on the operation panel (FR-DUO08) and the
EXT X65 signal.
NET
External operation mode (PU operation Exterr:gl d
interlock) operation mode
X12 signal ON: Switchover to PU operation _E;‘(’T
7 mode enabled (during External operation, NET
output shutoff) NET operation
X12 signal OFF: Switchover to PU operation mode
mode disabled PU
EXT
=NET

120 When setting parameters, refer to the Instruction Manual (Detailed) and understand instructions.



Changing the control method

Name

Name

Select the inverter control method.

71 C100 Applied motor 80 C101 Motor capacity
81 C102 Number of motor poles |83 C104 Rated motor voltage
Speed control gain
84 C105 Rated motor frequency |89 G932 (Advanced magnetic
flux vector)
450 €200 Second applied motor |451 Gaop Second motor control
method selection
453 C201 Second motor capacity |454 C202 Number of second
motor poles
569 G942 Second mptor speed 800 G200 Contrc_;l method
control gain selection
862 C242 Encod_er option
selection

Pr.80
(Pr.453), pr.7l 00 | emegios Control method | Control mode
Pr.81 (Pr.450) setting | setting
(Pr.454) o o
0, 100 Speed control
1,101 Torque control
Speed control/
2,102 torque control
switchover
3,103 Position control
Speed control/
4,104 Vector control> | POSition control
switchover
Position control/
5,105 torque control
switchover
Torque control
Induction (variable-
motors3 6,106 current limiter
control)
9,109 |- Vector control test operation
10, 110 Speed control
11, 111 Real sensorless Torque control
vector control | Speed control/
12,112 torque control
switchover
20 Advanced
(initial {20 magnetic flux Speed control
value) vector control
Other 9999
than : (initial Advanced magnetic flux vector
9999 control for the second motor
value)
9,100 |- PM se_nsorless vector control test
operation
13, 113 Position
PM control«7
Speed control/
motor 14, 114 osition control
(MM-CF) ! PM sensorless | P°°
switchovers7
4 vector control
20
(initial 20, 110 Speed control
value),
110
9,100 |- PM Se_nsorless vector control test
operation
IPM/SPM |20
motor (initial PM sensorless
(other value), 20,110 vector control Speed control
than MM- |110
CF)ss Vector control (Refer to the
0to 6, 100 to 106 |instruction manual of the FR-
ABAPR.)
The setting value of Pr.800 is used
9999 for the second motor.
- - (initial [ (PM sensorless vector control
value) |(speed control) when Pr.800="9 or
109")
9999:6
(initial |- - VIF control
value)

When setting parameters, refer to the Instruction Manual (Detailed) and understand instructions.

*2
*3

*4

*5

*6

*7

The setting values of 100 and above are used when the fast-
response operation is selected.

A vector control compatible option is required.

For induction motors, the operation for the setting of Pr.800
(Pr.451) = "10 or 110", speed control under Real sensorless
vector control, is performed when Pr.800 (Pr.451) = "13, 14, 113,
or 114",

For IPM motors (MM-CF), the operation for the setting of Pr.800
(Pr.451) = "20 or 110", speed control under PM sensorless vector
control, is performed when a value other than "9, 13, 14, 109,
113, 114, or 9999" is set in Pr.800 (Pr.451).

For IPM/SPM motors (other than MM-CF), the operation for the
setting of Pr.800 (Pr.451) = "20 or 110", speed control under PM
sensorless vector control, is performed when a value other than
"9, 109, or 9999" is set in Pr.800 (Pr.451).

VIF control when Pr.80 or Pr.81 is "9999", regardless of the
Pr.800 setting. When Pr.71 is set to the IPM motor MM-CF, PM
sensorless vector control is enabled even if Pr.80 = "9999" or
Pr.81 ="9999".

Setting Pr.788 (Pr.747)Low speed range torque characteristic
selection ="0" (ILow-speed range high-torque characteristic
disabled) selects speed control.

Set Pr.89 (Pr.569) to make adjustments to keep the motor speed
constant during variable load operation under Advanced
magnetic flux vector control.

The second motor control method can also be selected by the RT

signal.

The Pr.22 function changes according to the Pr.800 setting (stall
prevention operation level/torque limit level).

Setting Pr.800 (Pr.451) = "any of 100 to 105 or 109 to 114"
selects the fast-response operation. The fast-response operation
is available during vector control, Real sensorless vector control,
and PM sensorless vector control.

(During fast-response operation, the carrier frequency is always 4
kHz. During fast-response operation, continuous operation with
100% inverter rated current is not possible. (E.THT is likely to

occur.))

Using the FR-A8TP together with the FR-A8AP/FR-A8AL/FR-
ABAPR enables vector control by switching between two
encoder-equipped motors.
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Offline auto tuning

Pr. 96 setting Description

(initialovalue) No offline auto tuning

3 R Name

3 R Name
Motor excitation

82 C125 83 C104 Rated motor voltage
current

Rated motor

84 C105
frequency

90 C120 Motor constant (R1)

1+ Performs offline auto tuning without rotating the motor
101 %1 Performs offline auto tuning by rotating the motor
Performs offline auto tuning without rotating the motor
11 =2 (V/F control, PM sensorless vector control (IPM motor
MM-CF)).

Motor constant (L1)/
91 C121 Motor constant (R2) |92 C122 d-axis inductance
(Ld)

Motor constant (L2)/
93 C123 g-axis inductance 94 C124 Motor constant (X)

(La)

96 c110 Autotuningsetting/ o5 o5 Second motor
status excitation current
Rated second motor Rated second motor

456  C204 voltage 457  C205 frequency

458 €220 Second motor 459  Co221 Second motor

constant (R1) constant (R2)

Second motor Second motor

460 C222 constant (L1)/d-axis |461 C223 constant (L2)/g-axis

inductance (Ld) inductance (Lq)

463  C210 Sec_ond motor auto
tuning setting/status

Second motor

462 e constant (X)

Torque current/Rated

858 (oo PM motor current

860 C226 -current/Rated PM
motor current

Second motor torque

9 c103 Electronic thermal O/ 51 c203 Second electronic
L relay thermal O/L relay

71 C100 Applied motor 80 C101 Motor capacity

Number of motor Frequency search

81 C102 298 A711 -
poles gain

450 C200 Second applied 453 C201 Secon‘d motor
motor capacity

454 C202 Number of second 560 A712 Secondfr_equency
motor poles search gain
Tuning data unit Maximum motor

684 [CUY switchover 702 [elg frequency
Induced voltage Motor inertia

706 (el constant (phi f) 707 ey (integer)

711 C131 Motor Ld decay ratio |712 C132 Motor Lq decay ratio

Starting magnetic

Starting resistance 721 C185 pole position

717 C182 P :
tuning compensation

detection pulse width

Motor inertia Motor protection

724 C108 725 C133
(exponent) current level
Second motor

738 €230 induced voltage 739 cp31 Second motor Ld

constant (phi f) decay ratio

Second starting
741 C282 resistance tuning
compensation

Second motor Lq

740 fe2ig decay ratio

Second motor
742 C285 magnetic pole 743 C206
detection pulse width

Second motor
maximum frequency

Second motor inertia

744 C207 (integer)

745 €208 oSt N

Second motor inertia

Second motor Lg tuning target
746 C233 protection current 1002 C150 current adjustment
level coefficient

Second motor
induced voltage
constant (phi f)

Motor induced
1412 C135 voltage constant (phi |1413 C235
f) exponent

exponent

Offline auto tuning operation can be executed to automatically
calculate the motor constant under Advanced magnetic flux vector
control, Real sensorless vector control, vector control, or PM
sensorless vector control.

Offline tuning is necessary under Real sensorless vector control.

Also, when the automatic restart after instantaneous power failure or

flying start function is used under V/F control or with an IPM motor
MM-CF, offline auto tuning improves the precision of the frequency
search for motor speed detection.

x]  For Advanced magnetic flux vector control, Real sensorless
vector control and vector control
=2 For V/F control and PM sensorless vector control

» The offline tuning data (motor constants) can be copied to

another inverter with the operation panel (FR-DUO08).

Even if a motor other than Mitsubishi standard motors (SF-JR 0.4
kW or higher), high-efficiency motors (SF-HR 0.4 kW or higher),
Mitsubishi constant-torque motors (SF-JRCA 4P, SF-HRCA 0.4
kW to 55 kW), Mitsubishi high-performance energy-saving motor
SF-PR, or Mitsubishi vector-dedicated motors (SF-V5RU (1500 r/
min series)), such as other manufacturers' induction motors, SF-
JRC, SF-TH, etc., is used, or when the wiring length is long
(approx. 30 m or longer), an inductive motor can run with the
optimum operation characteristics by using the offline auto tuning
function.

The offline auto tuning enables the operation with SPM motors
and IPM motors other than MM-CF when using the PM motor.
When using a PM motor other than the IPM motor MM-CF series,
offline auto tuning must be performed.

When using an induction motor, the motor rotation can be locked
(Pr.96 ="1, 11") or unlocked (Pr.96 = "101").

The tuning is more accurate when the motor can rotate
(unlocked).

Requirements for offline auto tuning

* A motor is connected.

« For the motor capacity, the rated motor current should be
equal to or less than the inverter rated current. (It must be 0.4
kW or higher.)

Using a motor with the rated current substantially lower than
the inverter rated current will cause torque ripples, etc. and
degrade the speed and orque accuracies. As a reference,
select the motor with the rated motor current that is about
40% or higher of the inverter rated current.

« The highest frequency is 400 Hz.

The target motor is other than a high-slip motor, a high-speed
motor, or a special motor.

* When using an induction motor, check the following points if Pr.96

(Pr.463) ="101" (Perform offline auto tuning by rotating the motor)
is selected.
« Torque is not sufficient during tuning.
« The motor can be rotated up to the frequency close to the
motor rated frequency (Pr.84 setting value).
* The brake is released.

« The motor may rotate slightly even if Pr.96 (Pr.463) = "1, 11"

(performs tuning without rotating the motor) is selected. Fix the
motor securely with a mechanical brake, or before tuning, make
sure that it is safe even if the motor rotates.

Make sure to perform the above especially in vertical lift
applications.

Note that if the motor runs slightly, tuning performance is
unaffected.

122 When setting parameters, refer to the Instruction Manual (Detailed) and understand instructions.



Excitation current low-speed scaling

factor

ED Em Name ED Em Name
Excitation current Excitation current
85 G201 . 86 G202 low speed scaling
break point §
actor
Reverse rotation
excitation current Second motor
617 G080 : 565 G301 excitation current
low-speed scaling ]
break point
factor
Second motor
566 G302 excitation currgnt 14 G003 Load pattern
low-speed scaling selection
factor

Under Advanced magnetic flux vector control or Real sensorless
vector control, the excitation current scaling factor in the low-speed
range can be adjusted.

Setting L
Pr. range Description
Set an excitation current low-speed scaling factor when
0,
0 to 300% the RT signal is ON.
566 ... | SF-PR/SF-HR/SF-HRCA motor: The predetermined
9999 (initial . . !
value) scaling factor is applied. ) .
Motor other than the above: 130% is applied.
*]1  The setting is applied to the operation under V/F control.
*2  The setting is valid only under Advanced magnetic flux vector
control or Real sensorless vector control. When Pr.14 ="12 to 15"
and V/F control is selected, the operation is the same as the one
for constant-torque load (Pr.14 ="0").
E3s0 Refer to the page on Pr.80.

Online auto tuning

(3 R Name (3 Name
Online auto tuning Second motor online
2o e selection CILA 21 auto tuning

If online auto tuning is selected, favorable torque accuracy is
retained by adjusting temperature even when the resistance value
varies due to increase in the motor temperature.

When vector control is used, select the magnetic flux observer.

Pro5s | Pr574 Description
0 (initial value) Do not perform online auto tuning
1 Perform online auto tuning at startup
2 Magnetic flux observer (tuning always)

Setting Ay

Pr. range Description
0 (initial For constant-torque loadx1
value)

1 For variable-torque loadx1
5 o For constant-torque lift (boost at reverse
Excitation | rotation: 0%)+1
current -
3 low-speed For gonstant—torque lift (boost at forward
scaling rotation: 0%)=1
factor: RT signal ON...for constant-torque load
4 Pr.86 RT signal OFF...for constant-torque lift
(boost at reverse rotation: 0%)=1
RT signal ON...for constant-torque load
5 RT signal OFF...for constant-torque lift
(boost at forward rotation: 0%)+1
Forward rotation excitation current low-speed scaling
14 .
1242 factor: Pr.86
Reverse rotation excitation current low-speed scaling
factor: Pr.617
Forward rotation excitation current low-speed scaling
1302 factor: Pr.617
Reverse rotation excitation current low-speed scaling
factor: Pr.86
Forward rotation excitation current low-speed scaling
1402 factor: Pr.86
Reverse rotation excitation current low-speed scaling
factor: Pr.617 (X17-OFF), Pr.86 (X17 signal-ON)
Forward rotation excitation current low-speed scaling
150 factor: Pr.617 (X17-OFF), Pr.86 (X17 signal-ON)
Reverse rotation excitation current low-speed scaling
factor: Pr.86
0 to 400 Hz Set the frequency at which increased excitation is
started.

85 | i - . i
9999 (initial SF PR/SF_HR/SE HRCA motor: The predetermined
value) frequency is applied. ) i

Motor other than the above: 10 Hz is applied.
01to 300% | Set an excitation current scaling factor at 0 Hz.

86 | 9999 (initial SF—IF’R/fSF—HR/SF—HIR(éA motor: The predetermined
value) scaling factor is applied. ) _

Motor other than the above: 130% is applied.
Set an excitation current scaling factor when different
0to 300% | excitation current scaling factors are used for forward

s and reverse rotation.

- SF-PR/SF-HR/SF-HRCA motor: The predetermined
9999 (initial ling f ) lied
value) scaling factor is applied. ) _
Motor other than the above: 130% is applied.
0 to 400 Hz S_et an_exmtatlon current break point when the RT
signal is ON.

565 ... | SF-PR/SF-HR/SF-HRCA motor: The predetermined
9999 (initial . .
value) frequency is applied. ) i

Motor other than the above: 10 Hz is applied.

When setting parameters, refer to the Instruction Manual (Detailed) and understand instructions.

« Perform offline auto tuning before performing online auto tuning

at startup.

* When performing the online auto tuning at start for a lift, consider
utilization of a brake sequence function for the brake opening
timing at a start or tuning using the external terminal. The tuning
is completed in approximately 500 ms at the maximum after the
start. Not enough torque may be provided during that period.
Caution is required to prevent the object from dropping.

Offline auto tuning is not necessary if selecting magnetic flux

observer for the SF-V5RU, SF-JR (with encoder), SF-HR (with
encoder), SF-JRCA (with encoder) or SF-HRCA (with encoder).
(However, when the wiring length is long (30 m or longer as a
reference), perform offline auto tuning so that the resistance for
the wiring length can be reflected to the control.)

EA9s

Refer to the page on Pr.82.
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Adjustable 5 points V/F

Name

Name

RS-485 communication

RS-485 communication

E3 R Name D ER Name

71 C100 Applied motor 100 G040 V/F1 (first frequency)

101 G041 VIF1 (first frequency 102 G042 V/F2 (second
voltage) frequency)

103 G043 VIF2 (second 104 G044 V/F3 (third
frequency voltage) frequency)

105 G045 V/F3 (third frequency 106 G046 VIF4 (fourth
voltage) frequency)

107 Goay V/FA(fourthirequency |15 5o4g vies (fifth frequency)
voltage)
VIF5 (fifth frequency

109 G049 voltage)

By setting a desired V/F characteristic from the start up to the base
frequency or base voltage with the V/F control (frequency voltage/
frequency), a dedicated V/F pattern can be generated.
Optimal V/F patterns that match the torque characteristics of the
facility can be set.
« Set Pr.71 ="2" and set a voltage and frequency in Pr.100 to
Pr.109.
 Read only error (£ ) is generated when the frequency value
for each point is the same. Also, set the frequency and voltage
within the range of Pr.3 Base frequency and Pr.19 Base
frequency voltage.

Voltage
Base
frequency
voltage
Pr.19

Torque | --
boost .:y
Pr.0

Frequency

B
VIF Characteristic frequ

ase

Pr3

E3110, 111 Refer to the page on Pr.7.
ED112 Refer to the page on Pr.0.
EDu13 Refer to the page on Pr.3.
ED114, 115 Refer to the page on Pr.22.
E3us

Refer to the page on Pr.41.

ency

¢ Atthe time of Pr.19 Base frequency voltage = "8888, 9999",
setting of Pr.71 = "2" cannot be made. When setting Pr.71 = "2",
set the rated voltage value in Pr.19.

Initial settings for communication

s37 e waiting time setting 341 B CRILF selection
Communication Communication error
342 NOO1 EEPROM write 343 NO08O
: count
selection
Communication reset Network number (CC-
349 Ul selection 434 [ Link IE)
. Communication error
435 N111 Otation number (CC- 150, Ng11  execution waiting
Link IE) f
time
Communication error Stop mode selection at
501 NO12 occurrence count 502 NO13 p s
h communication error
display
MODBUS RTU Frequency command
539 N002 communication 541 N100  cduency
) ) sign selection
check time interval
Operation frequency
549 NOOO Protocol selection 779 NO14 during communication
error
1434 N600 Ethernet IP address1 |[1435 N601 Ethernet IP address 2
1436 N602 Ethernet IP address 3 |1437 N603 Ethernet IP address 4
1438 N610 Subnet mask 1 1439 N611 Subnet mask 2
1440 N612 Subnet mask 3 1441 N613 Subnet mask 4
1427 N630 Ethernet function 1428 N631 Etherqet function
selection 1 selection 2
1429 N632 Etherr]et function 1426 N641 Link speed a}nd duplex
selection 3 mode selection
Ethernet signal loss
1455 N642 Keepalivetime 1431 N643 detection function
selection
Ethernet Ethernet
1432 N644 communication check |1424 N650 communication
time interval network number
Ethernet )
1425 N651 communication station |1442 N660 Ethernet IP filter
address 1
number
1443 N661 Ethernet IP filter 1444 N662 Ethernet IP filter
address 2 address 3
. Ethernet IP filter
Ethernet IP filter
1445 N663 address 4 1446 N664 addr«_ass 2_range
specification
Ethernet IP filter Ethernet IP filter
1447 N665 address 3range 1448 N666 address 4range
specification specification
Ethernet command Ethernet command
1449 N670 source selection IP 1450 N671 source selection IP
address 1 address 2
Ethernet command Ethernet command
1451 N672 source selection IP 1452 N673 source selection IP
address 3 address 4
Ethernet command Ethernet command
1453 N674 source selection IP 1454 N675 source selection IP

address 3 range
specification

address 4 range
specification
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1P [ GROUP) Name (3 R Name

PU communication PU communication
17 pegg station number 18 Eugt speed

PU communication PU communication
119 data length 119 stop bit length

PU communication PU communication
119 - stop bit length / data |120 N024 .

parity check

length

PU communication PU communication
121 Qezy retry count 122 puzo check time interval

PU communication PU communication
123 Quag waiting time setting 124 QuEy CRILF selection
331 NO30 RS-485 communication 332 NO31 RS-485 communication

station number speed
333 NO32 RS-485 communication 333 NO33 RS-485 communication

data length stop bit length

RS-485 communication _—
333 - stop bit length /data  |334 NO034 RS-485 communication

parity check selection

length

RS-485 communication RS-485 communication
335 [UES retry count 336 LSS check time interval

Set the action when the inverter is performing operation via
communication.

124 When setting parameters, refer to the Instruction Manual (Detailed) and understand instructions.




+ Initial settings and specifications of RS-485
communication (Pr.117 to Pr.124, Pr.331 to Pr.337,

Pr.341)

Use the following parameters to perform required settings for the
RS-485 communication between the inverter and a personal
computer. (Setting Pr.331 to Pr.337, Pr.341, Pr.343, Pr.539, or
Pr.549 is not available for the FR-A800-E.)

+ Operation selection at a communication error (Pr.502,
Pr.779)
You can select the inverter's operation when a communication

error occurs during communication other than the one through the

PU connector. The operation is active under the Network
operation mode.

+ There are two types of communication, communication using Pr. | Setting range | At fault occurrence At fault removal
the inverter's PU connector and communication using the RS- 0 goaés ;9 StIOP Stays stopped (E.SER
485 terminals. . o ) (initial value) Ai_SM ) Isrl’ ayt*]t display 1)
« Parameter setting, monitoring, etc. can be performed using signal outpu
the Mitsubishi inverter protocol or MODBUS RTU Deceleration stop
communication protocol. 1 E.SER display after stop «1 | Stays stopped (E.SER
« To establish communication between the computer and AtLM signal output after display «1)
inverter, setting of the communication specifications must be stop .
made to the inverter in advance. _ _ o 502 |, Eescg_\?ﬁ“o? Stog . Automatic restart
« Data communication cannot be established if the initial : ISplay after stop »1
settings are not made or if there is any setting error. Operation continued at the
3 set frequency of Pr.779
Pr Setting range Description Normal indication Normal operation
Specify the inverter station number. Operation continued at the
117 |0to 31 Set the inverter station numbers when two or 4 set frequency of Pr.779
331 |(0 to 247)«1 more inverters are connected to one personal "CF" indication
computer. Set the frequency to be run at a communication error
Sﬁt the commtlmication speecli. ) o 0 t0590Hz | . irence.
48, 96, 192, 384, 576, |The setting value x 100 equals the
%:1:; 768, 1152 communication speed. 99&29| | The motqr rtL_ms at the frequency used before the
(3,6, 12, 24)« For example, if 192 is set, the communication (initial value) communication error.
speed is 19200 bps. *1  The "E.EHR" indication appears during Ethernet communication
E022 |0 (initial value) Data length 8 bits (for the FR-A800-E only). If in communication by the
NO032 (1 Data length 7 bits communication option, E.OP1 is displayed.
E023|0 Stop bit length 1 bit . X . .
NO33 T (initial value) Stop bit length 2 bit + MODBUS RTU communication specification (Pr.343,
Stop bit length Data length Pr.539, Pr.549)
0 1 bit ] The MODBUS RTU protocol is valid only in communication from
éég 1 (nitial value) 2 bits 8 bits the RS-485 terminals. (The setting is not available for the FR-
10 1hit ABOO-E.)
- 7 bits
1u 2 bits Pr. | Setting range Description
L | Without parity check N33 L Stop bit length 1 bit Valid when Pr.N034
334 | With odd parity check 1 (initial value) | Stop bit length 2 bits (Pr.334) ="0"
2 (initial value) With even parity check o Stop bit lenath 1 bit
Set the permissible number of retries for L (nitialvaiue) 1S op b? Ieng > b!
unsuccessful data reception. If the number of initial value top bit lengt its . —upy
121 01010 consecutiv‘e errors gxcegds the permissible S 10 Stop bit length 1 bit Valid when Pr.334 =0
335 value, the |nyertgr will trip. . I Stop bit length 2 bits
If a communication error occurs, the inverter - -
9999 will not trip. Without parity check
No PU connector communication (Pr.122) 0 'zl'f:)?tsst&régljtnljeiggttl;|;rsgl3e30)table between 1 bit and
0 Communication is available using the RS-485 - - 9 . .
terminals, but the inverter trips in the NET 334 1 With pgnty check z_alt odd numbers
operation mode. (Pr.336) Stop bit length 1 bit
égg Set the interval of the communication check 2 (initial value) With parity check at even numbers
01109998 s (signal loss detection) time. Stop bit length 1 bit
ILa noh—commqmc'alnor} statehpgrmsts for !Iclmger 343 |- Displays the communication error count during
__ than the pe'jm's's'b e time, t e inverter wi .trlp. MODBUS RTU communication. Read-only.
9999 (initial value) No commuwcatlc_)n check (signal loss detec_t|or_1) . MODBUS RTU communication, but the inverter
123 |0t0 150 ms Set thg waiting time between data transmission trips in the NET operation mode.
to the inverter and the response. . — -
337 9999 (inftial value) Setwith communication daia Set the interval of the communication check (signal
a - . 539 | 0.1t0999.8s | loss detection) time. (the same specifications as
124 0 _ W!thout CRI/LF Pr.122)
341 1 (initial value) With CR 9999 T - -
2 With CRILF (initial value) No communication check (signal loss detection)
*1  When communication is made from the RS-485 terminal using 519 0 (initial value) | Mitsubishi inverter protocol (computer link)

the MODBUS RTU protocol, the setting range in parentheses is
applied to Pr.331.
*2  Values in parentheses are added to the Pr.332 setting range.

+ Communication EEPROM write selection (Pr.342)

When parameter write is performed via communication, the
parameters storage device can be changed from EEPROM +
RAM to RAM only. If parameter settings are changed frequently,

set "1"in Pr.342.

When setting parameters, refer to the Instruction Manual (Detailed) and understand instructions.

1

MODBUS RTU protocol

slalaweled Jo suoeue|dx3 H

125



+ Initial settings and specifications of Ethernet
communication (FR-A800-E)
Use the following parameters to perform required settings for

Ethernet communication between the inverter and other devices.

* CC-Link IE Field Network function setting
(FR-A800-GF)
Use the following parameters to perform required settings for CC-
Link IE Field Network communication between the inverter and
other stations. (Pr.349, Pr.500, and Pr.501 can be set only when
the FR-A800-GF inverter is used or when a compatible plug-in
option is installed to the FR-A800 inverter.)

Pr. | Setting range Description

434 | 0 to 255 Set the inverter network number.

435 | 0to 255 Set the inverter station number.

0 (initial value) | Frequency command without sign

541

1 Frequency command with sign

Changing and adjusting (calibrating) the
frequency (speed) and torque/magnetic

flux using analog input

E3 Em Name D EE Name
125  T202 ;rgm:nal;r:requency 126  T402 'Sl'gtr?r:nalgli;requency
(903) T022 99 (905) T042 99
frequency frequency
Terminal 2 frequency )
g;%z) T200 setting bias %?)2) T201 lg{{mgi')iis"eq”ency
frequency
. Terminal 4 frequency
C4 Terminal 2 frequency |C5 . .
(903) T203 setting gain (904) T400 ;settlng bias
requency
C6 Terminal 4 frequency |C7 Terminal 4 frequency
(904) LRCS setting bias (905) TERE setting gain
C12 Terminal 1 bias C13 Terminal 1 bias
(917) i frequency (speed) (917) koL (speed)
C14 Terminal 1 gain C15 Terminal 1 gain
(918) TR frequency (speed) (918) e (speed)
c16 Terminal 1 bias c17 Terminal 1 bias
T110 command (torque/ T111 (torque/magnetic
(919) ; (919)
magnetic flux) flux)
cis Terminal 1 gain c19 Terminal 1 gain
(920) T112 command (torque/ (920) T113 (torque/magnetic
magnetic flux) flux)
c38 Terminal 4 bias c39 Terminal 4 bias
T410 command (torque/ T411 (torque/magnetic
(932) ; (932)
magnetic flux) flux)
c40 Terminal 4 gain cai Terminal 4 gain
(933) T412 command (torque/ (933) T413 (torque/magnetic
magnetic flux) flux)
241 M043 Angloglinputdisplay
unit switchover

Pr. Setting range Description
1434
1435 0to 255 Enter the IP address of the inverter to be
1436 connected to Ethernet.
1437
1438
1439 010 255 Enter the subnet mask of the network to which the
1440 inverter belongs.
1441
1427 | 502,
5000 to 5002,
1428 | 5006 to 5008, Set the application, protocol, etc.
5010 to 5013,
1429 | 9999, 45237
Set the communication speed and the
g2g)lj 0104 communication mode (full-duplex/half-duplex).
When no response is returned for an alive check
message (KeepAlive ACK) for the time (s) set in
Eeadfl| 1 to 7200 5 Pr.1455 multiplied by 4 elapsed, the connection
will be forced to be closed.
0 (initial value) ds;g:;!gss detection
— - Set the availability of
1 Awarning (EHR) is the signal loss
output for a signal loss. | detection and select
1431 Awarning (EHR) and the | the action when
2 Alarm (LF) signal are Ethernet
output for a signal loss. _communlt(:jaktjlonrl]s cal
A protective function ;r;t:etg;pte Y physica
3 (E.EHR) is activated for a ’
signal loss.
0 Ethernet communication is available, but the
inverter trips in the NET operation mode.
Set the interval of the communication check
(signal loss detection) time for all devices with IP
addresses in the range specified for Ethernet
>|-<I-I g 01109998 command source selection (Pr.1449 to Pr.1454).
o If a no-communication state persists for the
permissible time or longer, the inverter will trip.
Q_.) issible ti | he i ill tri
5 —
Q 99|99 (initial No communication check (signal loss detection)
= value)
(@) 1424 | 1 to 239 Enter the network number.
8 1425 | 1to 120 Enter the station number.
o 1442
i, 1443 0 to 255
0 1444 0 Set the range of connectable IP addresses for the
E"‘ 1445 network devices.
Q (When Pr.1442 to Pr.1445 = "0 (initial value)", the
3 1446 function is invalid.)
2 1447 | 0 to 255, 9999
Q 1448
(7] 1449 Set the range of IP addresses to limit the network
devices that can be used as a command source
during Ethernet communication (with Modbus/TCP
1450 protocol).
0to 255 When Pr.1449 to Pr.1452 = "0 (initial value)", no
1451 IP address is specified for command source
selection via Ethernet. In this case, operation
commands cannot be sent via Ethernet with
1452 Modbus/TCP protocol.
When four or more clients attempt a connection to
1453 the inverter during Modbus/TCP protocol
communication, the connection attempted from
0to 255, 9999 | outside of the IP address range set for Ethernet
1454 command source selection may be forced to be
closed.

The degree (slope) of the output frequency (speed, torque/magnetic
flux) to the frequency/torque setting signal (0 to 5V DC, 0 to 10 V
DC or 4 to 20 mA) is selectable to a desired amount.
« To change the frequency (speed) for the maximum analog input
(Pr.125, Pr.126, C14 (Pr.918))
To change only the frequency setting (gain) for the maximum
analog input voltage (current), set Pr.125 (Pr.126, C14 (Pr.918)).
(Other calibration parameter settings do not need to be changed.)
« To change the torque/magnetic flux for the maximum analog input
(C18 (Pr.920), C40 (Pr.933))
To change only the torque/magnetic flux command of the
maximum analog input voltage (current), set to C18 (Pr.920), C40
(Pr.933). (Other calibration parameter settings do not need to be
changed.)

126 When setting parameters, refer to the Instruction Manual (Detailed) and understand instructions.



« Calibration of analog input bias and gain (C2 (Pr.902) to C7
(Pr.905), C16 (Pr.919) to C19 (Pr.920), C38 (Pr.932) to C41
(Pr.933))

The "bias" and "gain" functions are used to adjust the relationship
between the output frequency (torque/magnetic flux) and the
setting input signal, such as 0to 5V DC/0 to 10 V DC or 4 to 20
mA DC, entered from outside to set the output frequency (torque/
magnetic flux).

> Initial value
2 60Hz
S  (50H2) !
o ~ |
£z :
E T
3 ' Gain
T Pr.125
Bias C14(Pr.918)
c2 | 3
I
12(Pr.917
C12Prtn) 100%
0 Frequency setting signal 5V
0 1ov
0 20mA
C3(Pr.902) C4(Pr.903)
C13(Pr.917) C15(Pr.918)
Initial value
60 Hz
(50 Hz)
Output frequency
(Hz)
T Gain Pr.126
Bias
C5 |
(Pr.904) L '
0 20 100%
0o 4 o 20m
0 1 Frequency setting signal 5y
0 2 v
C6(Pr.904) C7(Pr.905)
S 400 -----meee o
T T
E’ 3 _— |
2 150 ;’/ """"""" | Gain
(-5V) 'C18(Pr.920)
(-10V) Bias Initial vajue
100% C16(Pr.919) 1 l
0 100%
0 Torque setting signal 5V
C17(Pr.919) C19(Pr.920)
*********************** -150
Callibration example of terminal 1 ‘
o 00 |- =
g 7
g —
8 B Gain
= '\ c40
! (Pr.933)
Bias ™ Initial value
c38 3
(Pr.932)
20 100%
0 4 Torque setting signal 20mA
C39(Pr.932) C41(Pr.933)

‘ Callibration example of terminal 4 ‘

* Analog input display unit changing (Pr.241)
The analog input display unit (%/V/mA) for analog input bias and
gain calibration can be changed.

When setting parameters, refer to the Instruction Manual (Detailed) and understand instructions.

PID control, Dancer control

Name

Name

PID control automatic

127 A612 . 128 A610 PID action selection
switchover frequency
120 Ae13 DD proportional 130 A614 PID integral time
band
131 A601 PID upper limit 132 A602 PID lower limit
133 A611 PID action set point |134 A615 PID differential time
553 AG03 PID deviation limit  |554 Aeo4 "D signaloperation
selection
575 A621 Outpu'tlntelrrupnon 576 A622 Outpu?lnterrupuon
detection time detection level
: . PID set point/
Output interruption S P
577 A623 cancel level 609 A624 dewat_lon input
selection
PID measured value Second PID action
610 [E2d input selection 753 Rk selection
Second PID control .
754 A652 automaticswitchover [755 Aes1 Sccond PIDaction
P set point
requency
756 A653 Second PID 757  A654 Second PID integral
proportional band time
Second PID C42 PID display bias
758 AGSSjifferential time ©34) A0 coefficient
C43 PID display bias C44 PID display gain
(934) PAEER analog value (935) =2 coefficient
. ) Integral stop
8;,55) ag33 ©'D dispiay gain 1015 A607 selection at limited
9 frequency
Second PID set point/
1140 A664 deviation input 1141 Aees Second PID measured
] value input selection
selection
1142 A640 Secon_d PID unit 1143 A641 Seqond PID upper
selection limit
1144 A642 Seqond PID lower 1145 A643 Seqond PID deviation
limit limit
. Second output
1146 Agaq SecondPIDsignal 1., Agsq interruption
operation selection . .
detection time
Second output Second output
1148 A662 interruption 1149 A663 interruption cancel
detection level level
759 A600 PID unitselection  |1134 A6os "D UPPer limit
manipulated value
1135 A606 PID I‘ower limit 1136 A670 Sgcond PI_D‘dlspIay
manipulated value bias coefficient
1137 A671 S_econd PID display 1138 A672 Sepond PI_D‘dlspIay
bias analog value gain coefficient
1139 A673 Se_cond PID display a4 F020 Second a_ccelt_aranon/
gain analog value deceleration time
a5 Fo21 S_econd deceleration
time
+ PID control

Process control such as control of the flow rate, air volume or

pressure, is possible via the inverter.

When the parameter unit (FR-PUQ7) is used, the display unit of
parameters and monitored items related to PID control can be
changed to various units.
A feedback system can be configured and PID control can be
performed using the terminal 2 input signal or parameter setting
value as the set point, and the terminal 4 input signal as the
feedback value.
Pr.128 = "10, 11" (deviation value signal input)

Set point

Inverter circuit

Deviation signal :

To outside

Terminal 11!

PID operation

1 T
Kp<1+ Tixs +deS>

0to+10VDC |
(0to=£5V)

Feedback signal (measured value)

i variable

Kp: Proportionality constant Ti: Integral time S: Operator Td: Differential time
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e Pr.128 =

Pr.133 or
terminal 2 «
Set point !
0to 5VDC i
(0 to 10V, 4 to 20mA)

"20, 21" (measured value input)

Inverter circuit

PID operation

1

Kp (H TixS

Terminal 4 «3

| variable

+Tdx S>

Feedback signal (measured value) 4 to 20mADC (0 to 5V, 0 to 10V)

Kp: Proportionality constant Ti: Integral time S: Operator Td: Differential time

When the second PID function is set, two sets of PID functions

can be swit
turning ON

ched for use. The second PID function is enabled by
the RT signal.

+ Dancer control
Dancer control is performed by setting "40 to 43" in Pr.128 PID
action selection. The main speed command is the speed

command f

or each operation mode (External, PU and

communication). PID control is performed by the dancer roll
position detection signal, and the control result is added to the
main speed command. For the main speed acceleration/

deceleratio

n time, set the acceleration time to Pr.44 Second

acceleration/deceleration time and the deceleration time to
Pr.45 Second deceleration time.

Output frequency

PID adding value

Main speed

Output frequency

Time

STFJ

ON

Commercial power supply-inverter
switchover function

Magneticiflox

P2 i GRoUP) Name 3 R Name
135 A000 Electronic bypas_s 136 A00L MC swnch}over
sequence selection interlock time
137 A002 Startwaiting time  |138  A003 Ea{ﬁ’f‘ss selectionata
. . Automatic switchover
Automatic switchover frequency range from
139 A004 frequency frominverter |159  A005 N y rang
h bypass to inverter
to bypass operation ?
operation
57 A702 Restart coasting time |58 A703 Restart cushion time

The inverter contains complicated sequence circuits for switching
between the commercial power supply operation and inverter
operation. Therefore, interlock operation of the magnetic contactor
for switching can be easily performed by simply inputting start, stop,
and automatic switching selection signals.

The commercial power supply operation is not available with
Mitsubishi vector control dedicated motors (SF-V5RU).

Pr.135 setting

Description

0 (initial

value)

Without electronic bypass sequence

1

With electronic bypass sequence

Sink logic, Pr.185 ="7", Pr.192 ="17", Pr.193 = "18", Pr.194 = "19"
MCc2

External
mccB MC1 M‘Cz thermal relay
—x . —RILL U
— i —|SIL2 Vi
—x i ——T/L3 Wi—.
R1/L11 -
S1/L21
Inverter start MC1
(forward rotation) —STE MC1 *l
Inverter/bypass —CS
operation interlock —MRS MC2 [
.1 LMC3 ,
*3 MC2 *2
External thermal OH 24VDC
Reset +——RES i
FE P 1 JMC2 MC3
Frequency 10 d
setting signal é SE
I

Electronic bypass sequence connection diagram (standard

When connecting a DC power supply, insert a protective diode.
The applied terminals differ by the settings of Pr.180 to Pr.189

model)
1 Be careful of the capacity of the sequence output terminals.
*2
*3
(input terminal function selection) .
(EB14010 143 Refer to the page on Pr.29.
3144 Refer to the page on Pr.37.

PU display language selection

Name

145 E103

PU display language
selection

The display language of the parameter unit (FR-PUQ7) can be selected.

Pr.145 setting

Description

Japanese

English

German

French

Spanish

Italian

Swedish

Njola|~(fwW[N|R|[O

Finnish

128 When setting parameters, refer to the Instruction Manual (Detailed) and understand instructions.



(3147
(D148, 149

Refer to the page on Pr.7.

Refer to the page on Pr.22.

Output current detection (Y12 signal)

and zero current detection (Y13 signal)

Name Name

Selecting operating conditions of the
second function signal (RT) and the

third function signal (X9)

Name

RT signal function
T730 validity condition
selection

155

Output current Output current detection

150 M460 h 151  M461 _ h
detection level signal delay time

152 M462 Zero current 153 M463 Zero current
detection level detection time

166 M433 Output current detection 167  M464 Output current detection

operation selection

signal retention time

The second (third) function can be selected by the RT (X9) signal.
Operating conditions (validity conditions) for the second (third)
function can also be set.

Pr.155 setting

Description

The output current during inverter running can be detected and
output to the output terminal.
¢ Qutput current detection

(Y12 signal, Pr.150, Pr.151, Pr.166, Pr.167)

» The output current detection function can be used for
purposes such as overtorque detection.

« If the output during inverter running is the Pr.150 setting or
higher for the time set in Pr.151 or longer, the output current
detection signal (Y12) is output from the inverter's open
collector or relay output terminal.

[Pr.166 % "9999", Pr.167 = "0"|

Pr.150

Output current

Time

Output current |
detection signal OFF
(Y12)

ON OFF

e Zero current detection (Y13 signal, Pr.152, Pr.153, Pr.167)
If the output during inverter running is the Pr.152 setting or lower
for the time set in Pr.153 or longer, the zero current detection
signal (Y13) is output from the inverter's open collector or relay
output terminal.

Output
current
Pr.152
O[A] - r -
v 0.1s ' Time

Start signal ﬁ eN

OFF ON OFF _|ON
- hadl

Pr.153 Pr.153

Detection time Detection time

Zero current
detection time
(Y13)

# When the output is restored to the Pr.152 level, the Y13
signal is turned OFF after 0.1 s.

« Output current detection operation selection (Pr.167)

0 (initial value)

The second (third) function is immediately
enabled with ON of the RT (X9) signal.

10

The second (third) function will be enabled while the RT
signal is ON and while running at a constant speed.
(Disabled while accelerating or decelerating)

« ltems that can be set as the second function and third function
(When the RT (X9) signal is ON, the following second (third)
functions are selected at the same time. )

O/L relay

. First function fﬁ%%?i%% Third function
Function Parameter ERAmEET Parameter
number AUTRET number

Torque boost Pr.0 Pr.46 Pr.112
Base frequency Pr.3 Pr.47 Pr.113
Acceleration time | Pr.7 Pr.44 Pr.110

Deceleration time | Pr.8 Pr.44, Pr.45 Pr.110, Pr.111

Electronic thermal Pro Pr51 I

Free thermal

Pr.600 to Pr.604

Pr.692 to Pr.696

*2

Stall prevention

Pr.22

Pr.48, Pr.49

Pr.114, Pr.115

Applied motor »1

Pr.71

Pr.450

*2

Motor constant =1

Pr.80 to Pr.84,
Pr.89 to Pr.94,
Pr.298, Pr.702,
Pr.706, Pr.707,
Pr.711, Pr.712,
Pr.717, Pr.721,
Pr.724, Pr.725,
Pr.859

Pr.453to Pr.457,
Pr.560, Pr.569,
Pr.458to Pr.462,
Pr.738to Pr.747,
Pr.860

#2

Offline auto tuning =1

Pr.96

Pr.463

Online auto tuning =1

Pr.95

Pr.574

PID control

Pr.127 to Pr.134

Pr.753 to Pr.758

PID pre-charge
function

Pr.760 to Pr.764

Pr.765 to Pr.769

Brake sequence 1

Pr.278to Pr.285,
Pr.639, Pr.640

Pr.641to Pr.648,
Pr.650, Pr.651

Pr.286 to Pr.288,

Pr.167 setting

Y12 signal-ON

Y13 signal-ON

0 (initial value)

Continuous operation

Continuous operation

1 E.CDO Continuous operation
10 Continuous operation | E.CDO
11 E.CDO E.CDO

ED1s4 Refer to the page on Pr.22.

When setting parameters, refer to the Instruction Manual (Detailed) and understand instructions.

method =1

Droop Pr.094, Pr.995 Pr.679 to Pr.683 | =2
Low-speed range
torque
characteristic Pr.788 Pr.747 *2
selection »1
Motor control Pr.800 Pr.451 o

Speed control gain

Pr.820, Pr.821

Pr.830, Pr.831

Analog input filter

Pr.822, Pr.826

Pr.832, Pr.836

Speed detection
filter

Pr.823

Pr.833

Torque control gain

Pr.824, Pr.825

Pr.834, Pr.835

Torque detection filter

Pr.827

Pr.837

*]  The function can be changed by switching the RT signal ON/OFF
while the inverter is stopped. If a signal is switched during
operation, the operation method changes after the inverter stops.

*2  When the RT signal is OFF, the first function is selected and when
itis ON, the second function is selected.

(ED156, 157
IPFFER
EA1s0

Refer to the page on Pr.22.

Refer to the page on Pr.52.
Refer to the page on Pr.135.
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User group function

Input terminal function assignment

e User group function (Pr.160, Pr.172 to Pr.174)
The user group function is a function for displaying only the
parameters required for a setting.
A maximum of 16 parameters from any of the parameters can be
registered in a user group. When Pr.160 = "1", reading/writing is

(P2 W GROUP Name (P W GRoUP Name (P2 W GROUP Name (P JRoUP Name
User group STFterminal function STR terminal
160 E440 ;Jeslizgg%up read 172 E441 registered display/ 178 Ny selection 179 s function selection
batch clear 180 T702 RL terminal function 181 T703 RM terminal function
User group selection selection
. registration 174 R V5T 9roup clear RH terminal function RT terminal function
- - - - 182 T704 . 183 T705 !
This function restricts the parameters that are read by the operation selection selection
panel and parameter uit
The initial setting displays all parameters.
186 T708 CS terlmmal function 187 T709 MRS ltermmal )
Pr.160 Description selection function selection
settin i i
9 188  T710 STOP terminal 189 T7T1 RES terminal
0 Disol I ; function selection function selection
(initial value) | ~'SP'aYs &7 parameters. 699 T740 Input terminal filter
1 Displays parameters registered in the user group. . . .
- pays p - 9 group Use the following parameters to select or change the input terminal
9999 Displays only the simple mode parameters. functions

(When Pr.419 Position command source selection ="2" (simple
pulse train position command), terminal JOG is used as a simple
position pulse train input terminal, independently of the Pr.185
setting.)

enabled only for the parameters registered in user groups. - Signal .
(Parameters not registered in user groups can no longer be read.) Setting | 1 3me Function
To register a parameter in a user group, set the parameter - -
number in Pr.173. Pr.59 = 0 (initial value) Iggmns_lgigd operation
To clear a parameter from a user group, set the parameter 0 RL Remote seting (setin
number in Pr.174. To batch clear all the registered parameters, Pr.59 =0 «1 clear) ing (setting
set Pr.172 ="9999". -
Pr.270=1, 3,11, 13 = Stop-on-contact selection 0
Pr.59 = 0 (initial value) Middle-speed operation
. . . command
Operation panel operation selection 1 |RM 4
Remote setting
Pr.59 #0 =1 .
(deceleration)
PR High-speed operation
m Em Name m m Name Pr.59 = 0 (initial value) command
- 2 RH .
Frequency setting/ Frequency change Remote setting
161 E200 key lock operation |295 E201 increment amount Pr59 =0« (acceleration)
selection setting - -
3 RT Second function selection
€ Setting dial potentiometer mode/key lock Pr270=1,3,11,132 | Stop-on-contact selection 1
operation selection (Pr.161) 4 |AU Terminal 4 input selection
The setting dial of the operation panel (FR-DU08) can be used for 5 |JOG Jog operation selection
setting like a potentiometer. Selection of automatic restart after instantaneous power
The key operation of the operation panel can be disabled. 6 |Cs failure, flying start
Electronic bypass function
Pr.161 setting Description 7 |oOH External thermal relay input 3
0 Setting dial frequency setting 15-speed selecti binati ith multi- ds of
S Kev lock mode peed selection (Combination with multi-speeds o
(initial value) | mode dis!lbled 8 REX RL, RM, and RH)
1 Setting dial potentiometer mode 9 X9 Third function selection
Setting dial frequency settin ;
10 modeg quency 9 Key lock mode 10 | x10 Inverter run enable signal (FR-HC2/FR-CV/FR-CC2
2 i : enabled connection)
1 Setting dial potentiometer mode | x11 FR-HC2/FR-CC2 connection, instantaneous power
@ Frequency change increment amount setting failure detection
12 X12 PU operation external interlock
(Pr.295) 13 [x13 External DC injection brak tion start
When setting a frequency using the setting dial on the operation xemna 'n'_ec 'On_ rake operation s
panel (FR-DUOB8), the frequency change increment is determined by 14 |X14 |PID control valid terminal
how quickly the setting dial is rotated. - BRI Brake opening completion signal
16 X16 PU/External operation switchover (External operation
with X16-ON)
m Load pattern selection forward/reverse rotation boost (for
162 to 165
© Refer to the page on Pr.57. o x17 constant-torque load with X17-ON)
(D166, 167 Refer to the page on Pr.150. 18 | X18 VIF switchover (V/F control with X18-ON)
mlGS, 169 Parameter for manufacturer setting. Do not set. 19 X19 Load torque high-speed frequency
E3170, 171 Refer to the page on Pr.52 20 | X20 S-pattern acceleration/deceleration C switchover
Orientation command (for vector control compatible
ED172t0 174 Refer to the page on Pr.160. 22 | X22 option)«s
23 LX Pre-excitation/servo ON «s
Output sto
24 | MRS P 8 P .
Electronic bypass function
25 STOP | Start self-holding selection
26 MC Control mode switchover

130 When setting parameters, refer to the Instruction Manual (Detailed) and understand instructions.



: Signal :
Setting Function . . .
Ll Output terminal function assignment
27 TL Torque limit selection
28 X28 Start-time tuning start external input
37 X37 Traverse function selection m m Name m m Name
42 X42 Torque bias selection 1 RUN terminal SU terminal function
190 M400 ) . 191 M401 K
43 X43 Torque bias selection 2 function selection selection
44 | X44 P/P1 control switchover(P control with X44-ON) 192  M402 ISF:I:etcetrigqr:nal function 193  M403 Sé‘lggirgr']nal function
45 BRI2 Second brake sequence open completion FU terminal function ABCI terminal
46 | TRG Trace trigger input 194 M404 goiection 195 M405 ¢ ction selection
47 |TRC Trace sampling start/end 196 Ma0g ABC2terminal 289 Ma31 'nverter output
48 X48 Power failure stop external function selection terminal filter
50 SQ Sequence start 313 M410 DOO output selection |314 M411 DO1 output selection
51 X51 Fault clear signal 315 M412 DO2 output selection
50 |x52 Cumulative pulse monitor clear (for vector control Use the following parameters to change the functions of the open
Compat'l?'e option).s : _ _ collector output terminals and relay output terminals.
53 |xs3 | Cumulative pulse monitor clear (control terminal option) Pr.313 to Pr.315 can be set only when the FR-A800-GF is used or a
(for FR-A8TP):s X ) SO
compatible plug-in option is installed.
57 JOGF | JOG forward rotation command
58 JOGR | JOG reverse rotation command Setting signal
59 |CLRN | NET position pulse clear P?Sitive N?ga!ive name Function
- - ogic ogic
Forward rotation command (Assignable to the STF -
60 |STF terminal (Pr.178) only) 0 100 |RUN Inverter running
- - 1 101 SuU Up to frequency:1
61 |STR Reverse fofation command (Assignable to the STR 2 102 | IPF Instantaneous power failure/undervoltage«s
terminal (Pr.179) only) p ge:s
62 RES Inverter reset 3 103 oL Overload warning
64 X64 During retry 4 104 FU Output frequency detection
- - - - 5 105 FU2 Second output frequency detection
65 X65 PU/NET operation switchover (PU operation with X65-ON) 6 106 FUa Third output frequency detection
66 X66 )E()gtse_roni‘l;NET operation switchover (NET operation with 7 107 RBP Regenerative brake pre-alarm-
- 8 108 THP Electronic thermal O/L relay pre-alarm
Command source switchover (Command by Pr.338, -
67 | X67 Pr.339 enabled with X67-ON) 10 110 |[PU PU operation mode
68 NP Simple position pulse train sign L Lo RY Inverter operation rea_dy
- — 12 112 Y12 Output current detection
69 CLR Simple position droop pulse clear 3 13 Y13 Zero current detection
70 X70 DC feeding operation permission7 14 114 FDN PID lower limit
71 X71 DC feeding cancel+ 15 115 FUP PID upper limit
72| X72 PID P control switchover 16 116 |[RL PID forward/reverse rotation output
73 X73 Second PID P control switchover 17 — MC1 Electronic bypass MC1
74 X74 Magnetic flux decay output shutoff signal 18 — MC2 Electronic bypass MC2
76 | X76 Proximity dog 19 = MC3 Electronic bypass MC3
77 X77 Pre-charge end command 20 120 BOF Brake opening request
78 X78 Second pre-charge end command 22 122 BOF2 Second brake opening request
79 X79 Second PID forward/reverse action switchover 25 LD FAN Fan fgult output
- - 26 126 FIN Heatsink overheat pre-alarm
80 X80 Second PID control valid terminal Orientation complete
85 | X85 SSCNET I11(/H) communication disabled (for FR-A8NS)« 27 127 | ORA P i ;
6 (for vector control compatible option)s3
87 X87 Sudden stop 28 128 ORM Orientation fault
88 | xss8 Upper stroke limit (for FR-A8NS)-«s (for vector control compatible option)«3
89 |x89 Lower stroke limit (for FR-A8NS)« 30 130 | Y30 Forward rotation output ,
(for vector control compatible option)s3
g2 X92 Emergency stop - 31 131 va1 Reverse rotation output
93 X93 Torque control selection (for vector control compatible option)-3
94 X94 Control signal input for main circuit power supply MC 32 132 Y32 Regenerative status output
95 X95 Converter unit fault input (for ve(?tor control compatible option)«3
96 X96 Converter unit fault (E.OHT, E.CPU) input ES L5 RY2 Operation ready 2
5999 No function 34 134 LS Low speed detection
35 135 TU Torque detection
*1  When Pr.59 Remote function selection = "0", functions of the i
RL, RM, and RH signals will be changed as in the table. £0 50 Y36 In-position
«2  When Pr.270 Stop-on contact/load torque high-speed 38 138 | MEND | Travel completed
frequency control selection = "1, 3, 11, or 13", functions of the 39 139 Y39 Start time tuning completion
RL and RT signals will be changed as in the table.
*3  The OH signal will operate with the relay contact "open”. 20 14 Y40 Trace status -
x4 When the stop position is to be input externally for orientation 41 141 |FB Speed detection
control, the FR-A8AX (16-bit digital input) is required. 42 142 EB2 Second speed detection
*5  Servo ON is enabled during the position control. 43 143 FB3 Third speed detection
*6  Available when the option is connected. p -
%7 The setting is available only for standard models and IP55 44 144 | RUN2 | Inverter running 2
o compatible models. ) 45 145 | RUN3 | Inverter running and start command is ON
« Adjusting the response of input terminal (Pr.699) 26 126 | vas During deceleration at occurrence of power
Pr.699 setting Description failure-s :
5to 50 ms Set the time to delay the input terminal response. &y L PID During PID °°’,‘”9' activated
9999 (initial value) | No inout terminal filter 48 148 Y48 PID deviation limit
(initial value) npu I I 49 149 Y49 During pre-charge operation
50 150 Y50 During second pre-charge operation

When setting parameters, refer to the Instruction Manual (Detailed) and understand instructions.
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Setting .
— - Signal .
Positive | Negative ngme Function [E8232 10 239 Refer to the page on Pr.4.
logic logic
r m24
51 151 | Y51 Pre-charge time over 0 Refer to the page on Pr.72.
52 152 Y52 Second pre-charge time over m24l Refer to the page on Pr.125.
53 153 Y53 Pre-charge level over m
242, 243
54 154 Y54 Second pre-charge level over Refer to the page on Pr.73.
55 155 | Y55 Motor temperature detection (for FR-A8AZ)«3 n . n
56 156 | zA Home position return failure COOllng fan Operatlon selection
57 157 IPM During PM sensorless vector control
60 160 FP Position detection level
61 161 | PBSY | During position command operation (P NcroP Name
63 163 ZPEND | Home position return completed i
! p P 244 H100 Coolln_g fan )
64 164 Y64 During retry operation selection
& 167 | Y67 | Power failure signal A cooling fan is built into the inverter and its operation can be
68 168 EV 24 V external power supply operation controlled.
70 170 SLEEP | PID output interruption
79 179 Y79 Pulse train output of output power Pr.244 setting Description
80 180 |SAFE | Safety monitor output A cooling fan operates at power ON.
84 184 RDY Position control preparation ready 0 Cooling fan ON/OFF control is invalid. (The cooling
85 185 |[Y85 DC current feedingss fan is always ON at power ON)
86 186 Y86 Control circuit capacitor life Cooling fan ON/OFF control is valid.
(For Pr.313 to Pr.322)«s o1 The fan is always ON while the inverter is running.
&7 187 Va7 Main circuit capacitor life (initial value) During_a stop, the inverter status is monitored and the
(For Pr.313 to Pr.322)sss fan switches ON/OFF according to the temperature.
88 188 a8 Cooling fan life Cooling fan QN/OFF contrql 'is ve_llid. o
(For Pr.313 to Pr.322)«s 101 to 105 Set the‘qool|r_19 fgn stop waiting tlme wnhm 1to5s.
8 189 Vo Inrush current limit circuit life The waiting time is the Pr.244 setting minus 100.
(For Pr.313 to Pr.322)«s«
90 190 Y90 Life alarm
& % Voo v OUtle : (power-OFF Signal)
[ mpensation INZZE"
92 192 | Y92 Energy saving average value updated timing S p compensatio
93 193 Y93 Current average monitor signal
94 194 | ALM2 | Fault output 2 IPied l crouP) Name IPiEa l croUP) Name
95 195 | Y95 Maintenance timer signal - .
E0 196 |REM | Remote output 245 G203 Rated slip 246 G204 tsi'r'npei%’gg;’;?a“o”
97 197 ER Alarm output 2 Constant
98 198 |LF Alarm ; a%'ésez'ri ';power
99 199 |ALM | Fault 241 G205 ., pensation
200 300 FDN2 Second PID lower limit selection
201 301 |FUP2 | Second PID upper limit Motor slip is estimated from the inverter output current and the
202 302 RL2 Second PID forward/reverse rotation output rotation of the motor is maintained as a constant.
203 303 PID2 Second During PID control activated
SLEEP .
204 304 5 During second PID output shutoff Se|f p ower man ag ement
205 305 Y205 Second PID deviation limit .
| \z/=8@Magneticifliix|
206 306 Y206 Cooling fan operation command signal _ _
207 307 Y207 Control circuit temperature signal
208 | 308 |PS PU stopped signal (P2l GrouP Name E3 En Name
211 311 LUP Upper limit warning detection Self power
212 312 |LDN Lower limit warning detection 248 A006 e Main circuit power
management 254  A007 OFF waiting time
213 313 Y213 During load characteristics measurement selection 9
9999 - No function 137 A002 Startwaitingtime |30  E300 Regenerative
- - - function selection
] Be careful when changing the frequency setting with an analog
Eignal or tEe Sc;tting dial Ofc}he gpﬁraﬁon panfelh(FRt-]DUOB) 5 By turning ON the magnetic contactor (MC) on the input side before
ecause this change speed and the timing of the change spee : . :
determined by the acceleration/deceleration time setting may the motor is started and turning OF'_: th_e MC after the motor I_S
cause the output of the SU (up to frequency) signal to switch stopped, supplying power to the main circuit is stopped, reducing the

repeatedly between ON and OFF. (This repeating does not occur standby power.
when the acceleration/deceleration time setting is "0 s".)
2 When the power is reset, the fault output 2 signal (ALM2) turns

OFF at the same time as the power turns OFF. Pr. Setting range Description

*3  Available when the option is connected. 0 (initial value) Self power management function disabled

*4  The setting is available only for standard models. - -

x5 The setting is available only for standard models and IP55 1 S_elf power managem_ent funct_lon e“.ab'?d (main
compatible models. 248 circuit OFF at protective function activation)

*6  The setting can be used for Pr.313 to Pr.322 for the FR-A800-GF Self power management function enabled (main
or when an option (FR-A8AY, FR-ABAR, FR-A8NC, or FR- 2 circuit OFF at protective function activation due
A8BNCE) is installed. For the corresponding parameters of each to a circuit failure)

option, refer to the Instruction Manual of the option. " " y 5
P P Set a time period that is a little longer than the

I . 137 |0to100s time period from the ON signal input to the
« Adjusting the output terminal response level (Pr.289) actual pick-up operation of MC1 (0.3 t0 0.5 s).
Pr. 289 setting Description 1103600 s Set the_waiting time until the main cirpuit power
5 10 50 ms Set the time delay for the output terminal supply is turned OFF after the motor is stopped.
response. 254 The main circuit power supply is turned OFF
9999 - ] 9999 only when the protective function selected by
(initial value) No output terminal filter. Pr.248 is activated.

132 When setting parameters, refer to the Instruction Manual (Detailed) and understand instructions.



Pr. Setting range Description

Power supply to the inverter: AC (terminals R, S,
and T)
100. 101 When power is supplied only to the control

' circuit, and then switched to be supplied to both
30 the control and main circuits, inverter reset is not
performed.

0to 2, 10, 11, 20,
21,102, 110,
111, 120, 121

For other settings, refer to page 109.

Earth (ground) fault detection at start

Magneticiflo

249 H101

Name

Earth (ground) fault
detection at start

Select whether to enable/disable earth (ground) fault detection at
start. When enabled, earth (ground) fault detection is performed
immediately after a start signal is input to the inverter.

When Pr.250 is other than "9999 (initial value) or 8888"

Output is shut off when

3 / set time elapses after
é ./, startsignal turns OFF
E,_ Pr.250
%A Motor coasts to stop
g i : ‘ Time
Start signal ON ‘ | OFF
RUN signal ON OFF

I/O phase loss protection selection

3 &R Name 3 G Name
251 H200 Outputphaseloss oo, ., Inputphase loss
protectlon selection protectlon selection

The output phase loss protective function, which stops the inverter
output if one of the three phases (U, V, W) on the inverter's output

side (load side) is lost, can be disabled.

The input phase loss protective function on the inverter's input side
(R, S, T) can be enabled.

Pr.249 setting Description Pr. Setting range Description
0 (initial value) | Without the earth (ground) fault detection at start 251 0 Without output phase loss protection
1 With the earth (ground) fault detection at start 1 (initial value) With output phase loss protection

« |f a ground fault is detected at start while Pr.249 = "1", the output
side earth (ground) fault overcurrent (E.GF) is displayed and the
outputs are shut off.

Motor stop method/start signal selection

250 G106 Stop selection

Select the stopping method (deceleration stop or casting) at turn-
OFF of the start signal.

Use this function to stop a motor with a mechanical brake at turn-
OFF of the start signal.

The start signal (STF/STR) operation can also be selected.

Name

0 (initial value) Without input phase loss protection

1 With input phase loss protection

872

@325z, 253

Refer to the page on Pr.73.

Displaying the life of the inverter parts

E3 R Name E3 @ Name

255  E700 L!fe alarm status 256 E701 Inrus_h gurrgnt limit
display circuit life display

257  E702 Contrc_)l circuit 258 E703 l\_/laln_cwcuncapacnor
capacitor life display life display

259 E704 Main circuit capacitor
life measuring

Pr.250 Description
Setting Start signal (STF/STR) Stop operation
i{;izﬁgﬂn’:omard It will coast to stop after set
0to 100 s time when the start signal is

STR signal: Reverse
rotation start

STF signal: Start signal
STR signal: Forward/
reverse rotation signal

turned OFF.

It will coast to stop after
(Pr.250 - 1000) s when the
start signal is turned OFF.

1000 s to 1100 s

STF signal: Forward
rotation start

9999 .
STR signal: Reverse It will perform deceleration
rotation start stop when the start signal is
STF signal: Start signal | turned OFF.

8888 STR signal: Forward/

reverse rotation signal
When Pr.250 is "9999 (initial value) or 8888"

> Deceleration starts
S when start signal turns OFF
>
g Deceleration time
g (Time set in Pr. 8, etc.)
% N _ DC brake
oL .
- Time
Start . :
signal ON OFF‘
RUN |
signal ON OFF

When setting parameters, refer to the Instruction Manual (Detailed) and understand instructions.

The degree of deterioration of the main circuit capacitor, control
circuit capacitor, inrush current limit circuit, cooling fan, and internal
fan alarm=1 can be diagnosed on the monitor.

When a part approaches the end of its life, an alarm can be output
by self diagnosis to prevent a fault.

(Note that the life diagnosis of this function should be used as a
guideline only, because with the exception of the main circuit
capacitor, the life values are theoretical calculations.)

Setting

range Description

[P,

Displays whether or not the parts of the control
circuit capacitor, main circuit capacitor, cooling

fan, Internal fan alarm«1, and inrush current limit
circuit have reached the life alarm output level.

Read-only.

Displays the deterioration degree of the inrush
current limit circuit. Read-only.

Displays the deterioration degree of the control
circuit capacitor. Read-only.

Displays the deterioration degree of the main
circuit capacitor. Read-only.
The value measured by Pr.259 is displayed.

Setting "1" and turning the power supply OFF
starts the measurement of the main circuit
capacitor life.

If the setting value of Pr.259 becomes "3" after
turning the power supply ON again, it means
that the measurement is completed. The
deterioration degree is read to Pr.258.

255 | (0to31)

256%2 | (O to 100%)

257 | (0to 100%)

258+ | (0 to 100%)

0,1

259%2 (2' 3,8,9)

] The internal fan is only available for the IP55 compatible model.
*2  Not compatible with the separated converter type.

E3A:260

Refer to the page on Pr.72.
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Power failure time deceleration stop

function
E3 R Name E3 Cm Name
261  A730 Powe( failure stop 262  A731 Subtracted frequency
selection at deceleration start
263 A732 Subtraction starting 264  A733 Power—fal‘lure_
frequency deceleration time 1
Power-failure Power failure
265 A734 ] . 266 A735 deceleration time
deceleration time 2 :
switchover frequency
UV avoidance Power failure stop
294 A785 . 606 T722 external signal input
voltage gain ]
selection
668 T786 Power fallure‘stop
frequency gain

At instantaneous power failure or undervoltage, the motor can be
decelerated to a stop or decelerated once and re-accelerated to the
set frequency.

sialaweled Jo suoljeue|dxg H

Pr. Setting range Description
. Power failure time deceleration stop function
0 (initial value) A
disabled
261 Power failure time deceleration stop function
enabled
12,11, 12,21, 22 Select action at an undervoltage or when a power
failure occurs.
Normally, the motor runs at the initial value as it
262 |0 to 20Hz is. However, adjust to suit the size of the load
specification (moment of inertia, torque).
When output frequency > Pr.263
Deceleration from (output frequency - Pr.262)
263 010590 Hz When output frequency < Pr.263
Deceleration from output frequency
9999 Deceleration from (output frequency - Pr.262)
Set the slope applicable from the deceleration
ERy| O to 3600 5 start to the Pr.266 set frequency.
Set the slope applicable for the frequency range
265 01036005 starting at Pr.266 and downward.
9999 (initial value) |Same as Pr.264.
Set the frequency at which the slope during
266 [0 to 590 Hz deceleration switches from the Pr.264 setting to
the Pr.265 setting.
Adjust the response level at UV avoidance
operation. Setting a large value improves the
294 (0 to 200% response to changes in the bus voltage. If the
inertia is high, the amount of regeneration is too
large. Set a smaller value.
0 Normally open input (NO contact input
606 specification)
. Normally closed input (NC contact input
1 (initial value) e 2
specification)
668 |0 to 200% Adjust the response Ie_:vel for the_operathn where
the deceleration time is automatically adjusted.
Power supply —|—
Pr.264
Output  [Sybtracted — Power-failure
frequency|frequency at deceleration time 1
Power-failure deceleration start Pr.265
deceleration \ Pr.262 Power-failure
time switchover \& [~~~ "7 77T T TITT deceleration
frequency I time 2
Pr.266 Time

« Set Pr.261 to select the action at an undervoltage and power

EA267

D265

failure.
; Power restoration
Action at :
Pr.261 | undervoltage guring Deceleration tndenvoltage
: deceleration at : avoidance
setting and f stop time -
failure | Occurrence o unction
[HIERE power failure
0 Coasts to stop | Coasts to stop - -
1 Deceleration stop ) Not used
2 Re-acceleration éf;%rg'tr;g 0 I'Not used
11 . Deceleration stop Pr.266 setting With
12 | Deceleration [Re-acceleration With
21 stop Deceleration stop | Automatic Not used
adjustment of
22 Re-acceleration deceleration | Not used
time

IPrIER

« Power failure stop function (Pr.261 ="1, 11, 21")

Even if power is restored during deceleration triggered by a
power failure, deceleration stop is continued after which the
inverter stays stopped. To restart operation, turn the start signal
OFF then ON again.

Pr.261="1"

Power

supply l—J
> | During deceleration at
g occurrence of power failure
El During stop at
g occurrence of
E power failure
35
g
5
o

| Time

»
=
m

Turn OFF STF once to make acceleration again

Y46

Continuous operation function at instantaneous power failure
(Pr.261="2, 12, 22"

The motor re-accelerates to the set frequency if the power
restores during deceleration at occurrence of power failure.
Combining with the automatic restart after instantaneous power
failure function enables a power failure time deceleration stop and
re-acceleration at a power restoration.

If the power is restored after stoppage by a power failure, a restart
operation is performed when automatic restart after
instantaneous power failure (Pr.57 = "9999") is selected.

When power is restored during

deceleration at occurrence of
power failure

Pr.261 =2

| IPF
Power d
supply T d
I I
Output ! !
frequency | puring deceleration ! !
at occurrence of
i I Reacceleration *
power failure I )
: : Time
Y46

* Acceleration time depends on Pr.7 (Pr.44 )
When used with automatic restart
Pr.261 = 2, Pr.57# 9999 4pier instantaneous power failure
Power | During power failure |

swpply | — —

Output

] \
| |
frequency | puring deceleration | ! Automatic restart
at occurrence of I after instantaneous
power failure i | power failure
‘ ' : Time
' —n
\ Reset time + Pr.57
Y46

« Automatic adjustment of deceleration time (Pr.261 ="21, 22"

Pr.294, Pr.668)

When "21, 22" is set in Pr.261, the deceleration time is
automatically adjusted to keep (DC bus) voltage constant in the
converter when the motor decelerates to a stop at a power failure.
Setting of Pr.262 to Pr.266 is not required.

Use Pr.668 Power failure stop frequency gain to adjust the
response level during deceleration time auto adjustment.
Increasing the setting improves the response level to the bus
voltage fluctuations, but the output frequency may be unstable.

If setting Pr.294 UV avoidance voltage gain lower also does not
suppress the vibration, set Pr.668 lower.

Pr.261 =21
Power
supply
! During deceleration at
| occurrence of power failure
Output | Deceleration time : Automatic adjustment
frequency . During stop at occurrence
' of power failure
1 |
| /
v f Time
STF i
| Turn OFF STF once to make acceleration again
Y46

Refer to the page on Pr.73.

Refer to the page on Pr.52.
Parameter for manufacturer setting. Do not set.

134 When setting parameters, refer to the Instruction Manual (Detailed) and understand instructions.



Load torque high-speed frequency

control

Stop-on-contact control

E3 R Name P2l GROUP) Name

Stop-on contact/load
torque high-speed High-speed setting

270  A200 271  A201

frequency control maximum current
selection
272 A202 Middle-speed setting 273 A203 Current averaging
minimum current range
Current averaging Multi-speed setting
214 B filter time constant 4 D301 (high speed)

Multi-speed setting

2 2202 (middle speed)

This function is designed to increase speed automatically under light
load, for example to minimize the incoming/outgoing time in a multi-
story parking lot.

The load size during power driving is estimated by detecting average
currents at set timings after a start. When the load is light, the
frequency is increased from the originally-set frequency. (During
regeneration load operation, the frequency is not increased.)

3 R Name 1P Grov?| Name
Stop-on contact/load Stop-on contact
270 A200 torque high-speed 275 A205 excitation current
frequency control low-speed
selection multiplying factor
PWM carrier Stall prevention
276 A206 frequency at stop-on |22 H500 pr
operation level
contact
. . Second stall
6 D303 Multi-speed setting 48 H600 prevention operation
(low speed) level

To ensure accurate positioning at the upper limit, etc. of a lift, stop-
on-contact control causes the mechanical brake to close while the
motor creates a holding torque to keep the load in contact with a
mechanical stopper, etc.

This function suppresses vibration that is likely to occur when the
load is stopped upon contact in lift applications, thereby ensuring
reliable and highly accurate positioning stop.

Pr.270 setting

Description

Pr.270 setting Description

0 )
(initial value) Normal operation

0
(initial value)

Normal operation

Stop-on-contact control

2 Load torque high-speed frequency control

3 Stop-on-contact + load torque high-speed frequency
control

1 Stop-on-contact control E.OLT detection invalid

13 Stop-on-contact + load torque under stop-on contact
high-speed frequency control control

« Set such items as the current and averaging range for load torque
high-speed frequency control selected by setting Pr.270 = "2 or
3"

* When the load torque high-speed frequency selection (X19)
signal is ON, the inverter automatically adjusts the maximum
frequency in the range between the Pr.4 Multi-speed setting
(high speed) and Pr.5 Multi-speed setting (middle speed)
setting in accordance with the average current while the motor is
accelerating from a frequency that is half of the Pr.5 setting to the
Pr.5 setting as shown in the figure below.

Power running Regenerating

n| Output frequency

LA : : Bl o L Time
Current averaging range | Current averaging range ' \
iLess than | Pr272setting rated current |
|Pr.271 settingx rated cirrent | or more Lo .
STF | | |
(STR) ON OFF ! ON OFF! ON OFF;
X19 ON ON | [on loFr
Setting ——
Pr. Description
range P

4 0to 590 Hz | Set the higher-speed frequency.

5 0to 590 Hz | Set the lower-speed frequency.

271 | 0to 400% Set the upper and lower limits of the current at
272 | 0to 400% high and middle speeds.

Set the average current during acceleration from

010590 Hz | (5 573 1/2) Hz to (Pr.273) Hz.

273

9999 Set the average current during acceleration from
(Initialization) | (Pr.5 x 1/2) Hz to (Pr.5) Hz.

Set the time constant of the primary delay filter
relative to the output current.

(The time constant [ms] is 0.5 x Pr.274, and the
initial value is 8 ms.)

A larger setting results in a stable operation with
poorer response.

274 1 to 4000

When setting parameters, refer to the Instruction Manual (Detailed) and understand instructions.

1 Stop-on-contact control

2 Load torque high-speed frequency control

3 Stop-on-contact + load torque high-speed
frequency control

11 Stop-on-contact control . .

E.OLT invalid

Stop-on-contact + load under stop-on-

13 torque high-speed frequency | contact control

control

¢ Select either Real sensorless

vector control (speed control)
or Advanced magnetic flux

vector control.

signals are switched ON, the Pr()L_.H 77777 Time

When both the RT and RL

Stop-on contact

Normal mode | control mode
Pr4t----

Pr.5

Output frequency

inverter enters the stop-on- @ e
contact control, and operation RHTON

is performed at the frequency RM__ oFf [TON |
setin Pr.6 Multi-speed setting RL__ OFF oN
(low speed) independently of RT OFF o

the preceding speed.

* Goes into stop-on-contact control mode when
both RL and RT switch on.
RL and RT may be switched on in any order
with any time difference
(a): Acceleration time(Pr.7)
(b): Deceleration time(Pr.8)
(c): Second deceleration time(Pr.44/Pr.45)

Pr.

Setting
range

Description

0 to 590 Hz

Set the output frequency for stop-on-contact control.
Set the frequency as low as possible (about 2 Hz). If
a frequency higher than 30 Hz is set, it operates with
30 Hz.

When performing stop-on-contact control during
encoder feedback control, encoder feedback control
is invalid due to a transition to the stop-on-contact
control mode.

22

0 to 400%

Set the stall prevention operation level for stop-on-
contact control used under Advanced magnetic flux
vector control.

48

0 to 400%

The smaller value set in either Pr.22 or Pr.48 has
priority. The torque limit level uses the Pr.22 setting
for Real sensorless vector control.

275

50 to 300%

Normally set this parameter within the range of
130% to 180%.

Set the force (holding torque) for stop-on-contact
control.

9999
(initial value)

No compensation.
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Setting _—
Pr. range Description
0to 9« Set a PWM carrier frequency for stop-on-contact
control.
For Real sensorless vector control, the carrier
0to4 frequency is always 2 kHz when the setting value is

276 0 to 5 and always 6 kHz when the setting value is 6
to 9. (Valid at the output frequency of 3 Hz or less.)

9999

e As set in Pr.72 PWM frequency selection.
(initial value)

*]1  The setting range of FR-A820-03160(55K) or lower and FR-
A840-01800(55K) or lower

*2  The setting range of FR-A820-03800(75K) or higher and FR-
A840-02160(75K) or higher

Brake sequence function

3 R Name ED EEE Name
278 A100 Brake opening 279 A101 Brake opening
frequency current
Brake opening . .
280 A102 current detection 281 A103 Brake operation time
. at start
time
282 A104 Erake operation 283  A105 Brake operation time
requency at stop
Deceleration Overspeed detection
284 A106 detection function 285 Al07 f p
; requency
selection
Automatic Brake opening
292 F500 acceleration/ 639 A108 -
; current selection
deceleration
Brake operation Second brake
640 A109 p ) 641 A130 sequence operation
frequency selection h
selection
642  A120 Seco_nd brake 643 A121 Seco_nd brake
opening frequency opening current
E Second brake Second brake
644  Al122 opening current 645 A123 operation time at
detection time start
>I-<I-I Second brake Second brake
o} 646 Al24 . 647 A125 operation time at
operation frequency
Q_.) stop
> Second deceleration Second brake
Q 648 A128 detection function 650 A128 opening current
g- selection selection
S Second brake
wn 651 A129 operation frequency
o selection
=
iy
QD
=
%
D
—
D
=
0)]

This function outputs operation timing signals of the mechanical
brake from the inverter, such as for lift applications.
This function is useful in preventing load slippage at a start due to
poor mechanical brake timing and overcurrent alarm in stop status
and enable secure operation.
<Operation example>
* At start
When the start signal is input to the inverter, the inverter starts running,
and when the output frequency reaches the frequency set in Pr.278 and
the output current or the motor torque is equal to or greater than the
Pr.279 setting, the brake opening request signal (BOF) is output after the
time set in Pr.280. The brake opening completion signal (BRI) is input,
and the output frequency is increased to the set speed after the set time
in Pr.281.
Deceleration time
When the inverter decelerates to the frequency set in Pr.282, the
inverter turns OFF the BOF signal and decelerates further to the
frequency set in Pr.278. After electromagnetic brake operation
completes and the inverter recognizes the turn OFF of the BRI
signal, the inverter holds the frequency set in Pr.283 for the time
setin Pr.283. And after the time set in Pr.283 passes, the inverter
decelerates again. 1 The inverter outputs is shut off when the
frequency reaches Pr.13 Starting frequency setting or 0.5 Hz,
whichever is lower.

=] When Pr.292 = "8" (without mechanical brake opening

completion signal input), the time starts when the brake opening
completion signal is output.

When Pr.292 ="7" (with brake opening completion signal input)
Output frequency(Hz)

Target frequency f---------------------— Pr.13 setting

or 0.5Hz,
whichever is lower

RRNCN e

brag3] | Tme

Pr.282 ------ »
Pr.278 [---
Pra3 - el «4 !

seJ 1 1 on
Oulpul current or motor lorque

(select by Pr.639)

Brake opening request ‘ ON ‘

(BOF signal) ' f
Brake opening completion | ON
(BRI signal) ' |
Electromagnetic brake  Closed | Opened : Closed
operation

When Pr.292 ="8" (without brake opening completion signal input)
Output frequency(Hz)

Target frequency [ -----------------------~

Pr.13 setting
or 0.5Hz,
whichever is lower

Pr.283 Frime

Pr.282 S rwpvn N
Pr.278----, G SELEREERPERE

Pri3f--

.
! 0
STF _ . : ON
Oulpul current or motor lUVque i’ - .
(select by Pr.639)

Brake opening request ON
(BOF signal)

L

Electromagnetic brake Closed Closed

operation

Opened

« Turning ON the RT signal enables the second brake sequence
function.

136 When setting parameters, refer to the Instruction Manual (Detailed) and understand instructions.



Setting A
Pr. range Description
Set the rated slip frequency of the motor + approx.
278 |0to 30Hz 1.0 Hz.
This can be set only when Pr.278 < Pr.282.
If the setting is too low, dropping of the load is more
likely to occur at a start, and generally, it is set
0,
279 | 010 400% between 50 and 90%.
The inverter rated current is regarded as 100%.
280 |Oto2s Generally set between 0.1 and 0.3 s.
Pr.292 = 7: Set the mechanical delay time until
braking eases.
RElgy|Oto5s Pr.292 = 8: Set the mechanical delay time until
braking eases + approx. 0.1t0 0.2 s.
Frequency that turns OFF the brake opening
request signal (BOF) and operates the
282 | 0to 30Hz electromagnetic brake. Generally, set the setting
value of Pr.278 + 3to 4 Hz.
This can be set only when Pr.282 > Pr.278.
Pr.292 = 7: Set the mechanical delay time until the
brake closes + 0.1 s.
RESp| 0t 5s Pr.292 = 8: Set the mechanical delay time until the
brake closes + approx. 0.2t0 0.3 s.
O. - The deceleration detection function disabled.
(initial value)
284 The protective function activates when the
1 deceleration speed of the deceleration operation is
not normal.
The brake sequence fault (E.MB1) activates when
the difference between the detection frequency and
0 to 30Hz h
output frequency is equal to or greater than the
2852 setting value under encoder feedback control.
9999 Overspeed detection disabled.
(initial value)
292 0,1,3,5t08, | Setting this parameter to "7, 8" enables the brake
11 sequence function.
0 .
639 | (initial value) Brake opening by output current
1 Brake opening by motor torque
0 . .
o4 (initial value) Brake closing operation by frequency command
1 Brake closing operation by the actual motor rotation
speed (estimated value)
O. - Normal operation when the RT signal is ON
(initial value)
641 |7 Second brake sequence 1 when the RT signal is ON
8 Second brake sequence 2 when the RT signal is ON
9999 First brake sequence 1 is valid when the RT signal is ON

*2  The speed deviation excess detection frequency is used when
vector control is performed.

When setting parameters, refer to the Instruction Manual (Detailed) and understand instructions.

Avoiding motor overrunning ¥

1P GROUP) Name 1P Grov?| Name
Speed deviation

285 H416 excess detection 853 H417 Speed deviation time
frequency

873 H415 Speed limit

« Speed deviation excess detection (Pr.285, Pr.853)

When the difference (absolute value) between the speed command
value and actual rotation speed in speed control under vector control
is equal to or higher than the setting value in Pr.285 Speed
deviation excess detection frequency for a continuous time equal
to or longer than the setting value in Pr.853 Speed deviation time,
Speed deviation excess detection (E.OSD) activates to shut off the
inverter output.

—L-— setfrequenc
Pr.285 q v

Frequency
(Hz)

T—:k Actual speed

i Time
1_ Pr.853
-~

Fault output ' OFF ON

(ALM) [ ] [

Speed deviation
excessive fault activated
(E. OSD)
* Speed limit (Pr.873)
This function prevents overrunning even when the setting value
for the number of encoder pulses and the value of the actual
number of pulses are different. When the setting value for the
number of encoder pulses is lower than the actual number of
pulses, because the motor may increase speed, the output
frequency is limited with the frequency of (set frequency +
Pr.873).

Droop control

E3 Em Name ED &m Name

. Droop filter time
286 G400 Droop gain 287 G401 constant
288 Gapz Droop function 679 G420 Second droop gain

activation selection

Second droop
681 G422 function activation
selection

Second droop filter

680 G421
time constant

Second droop break
point gain point torque

Second droop break

682 G423 683 G424

Droop break point 095 G404 Droop break point

SRS (CHITE gain torque

This is a function to give droop characteristics to the speed by
balancing the load in proportion with the load torque.

This is effective when balancing the load when using multiple
inverters.

Setting -

Pr. range Description

0 .
- (initial value) Droop control disabled

0,
0.1 to 100% Set the droop amount at the rated torque as % value
of the rated motor frequency.

287 |0tols Z%Lr;e filter time constant to apply to the current for
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Setting -
Pr. Description .
range P Pulse train input/output
Without droop control
0 during acceleration/
(initial value) | deceleration E3 Em Name (P2 W GROUP) Name
(With O limit) Pulse train /O Input pulse division
Rated motor frequency is 291 D100 . 384 D101 put pu'se sto
» dcl?r?:;agggrc;;%c;]p control the droop compensation Fs:electlon f 's:callng factfor
| per reference. requency for zero requency for
(With O limit) 385 B input pulse 386 DL o ximum input pulse
Constantly droop control A pulse train input to terminal JOG can be used to set the inverter's
288 |21 during operation
(Without O limit) speed command. _
Without droop control The pulse train can be output from terminal FM by the open collector
during acceleration/ output system.
10 =1 . . . .
deceleration ) Speed synchronized operation of an inverter can be performed by
(With O limit) Motor speedis the droop | i the pulse train input/output together with terminal JOG
compensation reference. 9 p p p 9 "
Constantly droop control
11 «1 during operation Pr.291 setting | Input (Terminal JOG) Output (Terminal FM)
(With O limit) 0 (initial value) | JOG signal #2 FM output *3
Set the droop amount to be changed as % value of —
0,
0.1t0100% | o0 4 motor frequency. 1 Pulse train input FM output *3
994 15999 10+ JOG signal »2 Pulse train output (50% duty)
) ulse train outpu 6 du
(initial value) No function 1143 Pulse train input P y
095 | 0.1 to 100% Set the torque when the droop amount is to be 20 »3 JOG signal s2 F_’ulse train output (ON width
changed. 21 +3 fixed)
*1  Under Advanced magnetic flux vector control, the operation is the Pulse train input Pulse train output (ON width
same with setting the parameter to "0". 100 +3 fixed) »1

« Droop control

Droop control is enabled for Advanced magnetic flux vector
control, Real sensorless vector control, vector control, and PM
sensorless vector control when Pr.286 is not "0".

The upper limit of the droop compensation frequency is 120 Hz.
Turning ON the RT signal enables the second droop control.

Frequency

> N
g i Droop compensation !
[ , frequency ,
N N NS e
2 ! I Droop
3 1 _v gain
g
14

< » Torque

-100% 0 100%

« Break point setting for droop control (Pr.994, Pr.995)
Set Pr.994 and Pr.995 to have a break point on a droop
compensation frequency line. Setting a break point allows the
inverter to raise the droop compensation frequency for light-load
(no load) operation without raising it for heavy-load operation.

Increased amount of the

droop compensation Frequency
frequency 4
Droop break point gain |
Rated | _(Prosy _
frequency | I Droop gain
! Droop compensation T L _ v (Pr.286)
: frequency < !
| Droop break point torque |
| (Pr.995) :
-« - Torque
-100% 0 100%

sialaweled Jo suoljeue|dxg H
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Refer to the page on Pr.190.
Refer to the page on Pr.52.

] Regardless of the Pr.54 setting, the signal input as a pulse train is
output as it is.

%2 The function is assigned in Pr.185 JOG terminal function
selection.

*3  Only the FM type inverters support the pulse train output.

« Changing the frequency at pulse train input (Pr.385, Pr.386)

*4

60HZ(50HZ) |-~~~ - - mmmmmommmmmeo e ‘ Limit value
Pr. 386 :
g |
58 ;
gg |
O & ;
(Hz)

3 Input pulse

s (pulsels)

Maximum input pulse

0
=4 Limit value = (Pr.386 - Pr.385) 1.1 + Pr.385

« How to calculate the input pulse division scaling factor (Pr.384)
Maximum number of pulses (pulse/s) = Pr.384 x 400
(Allowable maximum number of pulses = 100k pulses/s)

e If Pr.419 Position command source selection ="2" (simple
pulse train position command) is set, terminal JOG is used for the
simple position pulse train input regardless of the Pr.291 Pulse
train 1/O selection setting.

ED292, 293
E32o4
E32os

Refer to the page on Pr.61.
Refer to the page on Pr.261.
Refer to the page on Pr.161.

138 When setting parameters, refer to the Instruction Manual (Detailed) and understand instructions.



Password function

296 E410 Password lock level |297 E411

Name Name

Password lock/
unlock

Registering a 4-digit password can restrict parameter reading/

writing.

« Level of reading/writing restriction by PU/NET mode operation
command can be selected by Pr.296.

Start command source and frequency
command source during

communication operation

Name

Name

Communication

Communication

338 D010 operation command |339 D011 speed command
source source
NET mode operation PU mode operation
550 D012 command source 551 D013 command source
selection selection

The operation and speed commands from an external device can be
enabled during Network operation. The operation command source

in the PU operation mode can also be selected.

Setting

X NET mode operation command
PU mode operation —
Pr.296 setting command teRri_ﬁSa?s Com?;t?(;cr:]auon
Read Write Read | Write | Read Write
(initi?':l??/?ilue) o 0 o o o o
0, 100 X X x X x x
1,101 O x O x O x
2,102 O x (@) O O O
3,103 @) O (@] X (@] X
4,104 x x x x o x
5, 105 X X (@] o O O
6, 106 (@) O x x O X
Only the parameters registered in the user group can be
99, 199 read/written. (For the parameters not registered in the user
group, the same restriction level as "4, 104" applies.)
O: Enabled, x: Disabled
sPeEttzn?; Description

1000 to 9998 | Register a 4-digit password.x1

Displays password unlock error count. (Reading only)

(0to 5)2 (Valid when Pr.296 = "100 to 106")
9999
el e No password lock

*1 If the password is forgotten, it can be unlocked with all parameter
clear, but doing so will also clear the other parameters.

*2  When Pr.297 ="0, 9999", writing is always enabled, but setting is
disabled. (The display cannot be changed.)

IPRIERE
D290
@331 to 337

Refer to the page on Pr.81.
Refer to the page on Pr.57.
Refer to the page on Pr.117.

When setting parameters, refer to the Instruction Manual (Detailed) and understand instructions.

Pr. range Description
338 (()initial value) Start command source is communication.
1 Start command source is external.
(()initial value) Frequency command source is communication.
1 Frequency command source is external.
339 Frequency command source is external. (When
2 there is no external input, the frequency
command via communication is valid, and the
frequency command from terminal 2 is invalid.)
0 The communication option is the command
source when in the NET operation mode.
1 The RS-485 terminals are the command source
. when in the NET operation mode.
50 The Ethernet connector is the command source
550 when in the NET operation mode.
Communication option is recognized
automatically.
9999 Normally, the RS-485 terminals=3 are the
(initial value) | command source. When the communication
option is mounted, the communication option is
the command source.
1 The RS-485 terminals are the command source
! when in the PU operation mode.
2 The PU connector is the command source when
in the PU operation mode.
3 The USB connector is the command source
551 when in the PU operation mode.
50 The Ethernet connector is the command source
when in the PU operation mode.
USB automatic recognition.
9999 Normally, the PU connector is the command
(initial value) | source. When the USB is connected, the USB

connector is the command source.

E3z40

*]  The setting is not used for the FR-A800-E.
*2  The setting is available for the FR-A800-E only.
*3  Ethernet connector for the FR-A800-E

Refer to the page on Pr.79.

(ED341 to 343

Refer to the page on Pr.117.
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Orientation control

Magnetic Tl Vectord]

Encoder feedback control

The inverter can adjust the stop position (Orientation control) using

an encoder attached to a place such as the main shaft of the

machine.

An orientation control compatible option is required.

« Internal stop position command
When "0" is set in Pr.350 Stop position command selection,
the internal position command mode is activated.
In the internal position command mode, the setting value of
Pr.356 Internal stop position command is used as the stop
position.

« Internal stop position command
When Pr.350 Stop position command selection is set to "1"
and the FR-A8AX is used, 16-bit data (binary input) is used to
give the stop position.

« Operation timing chart

Orientation speed (set with Pr.351)
Creep speed (set with Pr.352)

Main spindle speed (encoder) I 1 /
Pr.351 ) 2) /

3)
Pr.352 | 4) e
0
Start signal (STF, STR) oN OFF
Orientation command (X22) OFF _oN OFF
I Creep switchover position
N (set with Pr.353)
Current position signal DC injection i __— Position loop switchover

position ———4—_ _ (set with Pr.354)
(set with Pr.355) Stop position command

Origin signal CLCTTTTTTTTITTITT T I

OFF OFF

ON

oFF 5oy ——_oFF

DC injection brake

Orientation complete signal (ORA)

« Using the FR-A8TP (motor end) together with the plug-in option
FR-A8AP/FR-A8AL/FR-A8APR (machine end) enables machine
end orientation control.

Setting Pr.862 = "1" enables machine end orientation.

When only the FR-A8AL is used, machine end orientation control
is enabled by setting the number of machine end encoder pulses
in Pr.829.

(P JRoUP Name E3 @ Name E3 @ Name (P JRoUP Name
350 As10 SOPPosition o, Agss Orientation speed 350 C141 Encoderrotation 367 Gaao Speed feedback
command selection direction range
352 AB527 Creep speed 353 ABg Creep switchover 368 G241 Feedback gain 369 c140 Numberofencoder
position pulses
354 A529 qumon loop N 355  A530 DC |nJectl|c_)n brake 144 MO002 Spged setting 285  A107 Overspeed detection
switchover position start position switchover frequency
Internal stop position Orientation in- Control terminal Control terminal
356 B command 357 position zone 851 C240 option-Number of 852 C241 option-Encoder
i encoder pulses rotation direction
358 A533 Sglg’c"t.toor:q“e 359 Ccl41 E.ﬁgg?g[]mta“on , P _
cti i irecti _ By detecting the rotation speed of the motor with the encoder and
360 ST g’fb'ttd?ta Se"e?tt"on 361 a2 EOS'“T”{Shm' | feeding it back to the inverter, output frequency of the inverter is
rientation position ompletion signal
362 A520 loop gain 363 A521 output delay time cgntrolled to keep the speed of the motor constant even for the load
change.
Encoder stop check . . -
364 AS22 oo 365 AS523 Orientation limit A vector control compatible option is required.
. Number of encoder ¢ Using Pr.359 Encoder rotation direction and Pr.369 Number of
866 Eee2ay Recheck time 369 Cl40 ) ises encoder pulses, set the rotation direction and the number of
) . . Number of machine pulses for the encoder.
393 AS25 Orientation selection 1394 AS40 gjye gear teeth » When a value other than "9999" is set in Pr.367 Speed feedback
Number of motor Orientation speed range, encoder feedback control is valid.
395 A541 _. 396 A542 . . ) . L
side gear teeth gain (P term) Using the set point (frequency at which stable speed operation is
Orientation speed Orientation speed performed) as reference, set the higher and lower setting range.
397 A543 . - 398 A544 . .
integral time gain (D term) Normally, set the frequency converted from the slip amount (r/
399  A545 dOfientatiQn ) 829 ABag Number of machine min) of the rated motor speed (rated load). If the setting is too
eceleration ratio end encoder pulses large, response becomes slow.
Control terminal Control terminal ) )
851 C240 option-Number of 852 C241 option-Encoder Speed feedback range  Drivenload  Regenerative load
encoder pulses rotation direction N T M
Encoder option Set value
862 C242 _ooction (Set command) i‘[ /—V

« Set Pr.368 Feedback gain when the rotation is unstable or
response is slow.

Pr.368 setting

Description

Pr.368 > 1

Response will become faster but it may cause
overcurrent or become unstable.

1> Pr.368

stable.

Response will become slower but it will become more

Motor overspeeding detection

Name

374 H800

Overspeed detection
level

If the motor rotation speed exceeds the speed set in Pr.374 during
encoder feedback control, Real sensorless vector control, vector
control or PM sensorless vector control, Overspeed occurrence
(E.OS) occurs, the inverter output is shut off.

When setting parameters, refer to the Instruction Manual (Detailed) and understand instructions.

Motor speed

\_Coast to stop
N

"
]
I
1
1
1
'
T
1
1

Time

ALM w

E.OS



Signal loss detection of encoder signals

Magnetic Tl Vectordl

Name

Name

376 C148

Encoder signal loss
detection enable/
disable selection

855 |C248

Control terminal
option-Signal loss
detection enable/
disable selection

If encoder signals are disconnected during encoder feedback
control, orientation control or vector control, Signal loss detection
(E.ECT) is turned ON to shut off the inverter output.

@350 to 383
@384 to 386
3393 to 399

Refer to the page on Pr.29.

Refer to the page on Pr.291.
Refer to the page on Pr.350.

PLC function

« Switch the execution key (RUN/STOP) of the sequence program

by turning the SQ signal ON/OFF. The sequence program can be
executed by turning the SQ signal ON. To input the SQ signal, set

"50" in any of Pr.178 to Pr.189 (input terminal function
selection) to assign the function to a terminal.

To write to the sequence program, use FR Configurator2 on a

personal computer that is connected to the inverter via RS-485
communication.

memory device.
The PLC function project data copied in the USB memory device

can be copied to other inverters. This function is useful in backing

This function copies the PLC function project data to a USB

up the parameter setting and for allowing multiple inverters to
operate by the same sequence programs.

Simple positioning function by

parameters

Name

Name

419

B00O

Position command source
selection

464

B020

Digital position control sudden
stop deceleration time

First target position lower

First target position upper

IPied l crouP) Name P W GROUP) Name 465 BO2L G 466 B022 ,id
PLC function Inverter operation Second target position Second target position
414 [EERD operation selection 415 [eEut lock mode setting 467 [BNEE lower 4 digits 468 pEbad upper 4 digits
Pre-scale function Pre-scale setting Third target position lower Third target position upper
416  A802 selection 417  A803 value 469 B025 4 digits 470 B026 4digits
) 1150 A810 User parameters 1 Fourth target position Fourth target position
498 A804 PLC function flash to to to 471 e lower 4 digits 412 [EEEE upper 4 digits
memory clear 1199 A859 9 PP 9
User parameters 50 473 B029 Fifth target position lower 474 BO30 Fifth target position upper
The inverter can be run in accordance with a sequence program. 4 digits _ 4 digits _
In accordance with the machine specifications, a user can set 475 BO31 f‘(’j‘itgitt:rget position lower 1,26 Bo32 f'gitgi::’getpos'“"” upper
various operation patterns: inverter movements at signal inputs, — —
. . . . 477 BO33 Seventh target position 478 BO034 Seventh target position
signal outputs at particular inverter statuses, and monitor outputs, lower 4 digits upper 4 digits
etc. ; iti ; iti
479 BO35 Eighth ta(ggt position 480 BO36 Eighth tarlggt position
Settin lower 4 digits upper 4 digits
Pr. rangeg Description 481 Bogy \inthtargetpositionlower | .o, oo Ninthtarget position upper
0 4 digits 4 digits
L PLC function disabled i i
(initial value) 483 BO39 Teqth target position lower 484  B040 Tenth targe? position
The SQ signal is enabled by input 4 digits _ upper 4 digits _
413 | Cpion | fomatommandsouce oxemal | [sa5 Boas Eerel SIS ugs pogp el e posin
input terminal / communication).
enabled it i
2 ;I'he SQ signal iSI _enabled b_y ir:put 487 B043 I-l;)vz\fgrﬂé]l ?Irgﬁg position 488 BO044 I‘:)ngmltgirgii position
rom an external input terminal.
0 The inverter start command is enabled regardless of the 489 B045 lTh'"einé_h t_?rget position |99 Bo46 Th'"ein(tjh t_i:rget position
415 | (ntial value) | operating status of the sequence program. ower 4 digits _ upper 4 digits _
The inverter start command is enabled only while the 491 B047 Fourteent_h_target position 492 B048 Fourteent_h target position
1 sequence program is running lower 4 digits upper 4 digits
Unit scale factor | When the pulse train is input from 493 B049 E&Z?T(‘“tiréet position 494  B050 Elfteeern[tlhd:azget position
0: No function terminal JOG, the number of sampled 9 pp . g _
1:x1 pulses can be converted. 1221 B101 gtart c_ommalnd edge 1292 B120 Flrst|p05|_t|on|_ng
416 |0to5 2:x0.1 The result of conversion is stored to etection selection acceleration time
3:x0.01 SD1236. First positioning First positioning dwell
4:x0.001 1223 B deceleration time 1224 B time
5:x 0.0001 "Number of sampled pulses" = "input First positioning sub- Second positioning
bre-scale pulse value per count cycle" x "pre- 1225 B123 4 ction 1226 B124 - leration time
417 | 0to 3267 . scale setting value (Pr.417)" x "unit Second positionin Second positioning dwell
setting value scale factor (Pr.416)" 1227 B decelera?ion time ’ 1228 B126 e P ’
0: Clears the flash memory fault display (no Second positioning sub- Third positioning
_operatior; after W_ritir)1g while the flash memory is 1229 B127 function 1230 B128 acceleration time
in normal operation). Third positioning Third positioning dwell
9696: Clears _the flash_ memory (no operation Write 1231 B129 deceleration time 1232 B130 time
Write after writing during flash memory fault). . Third positioning sub- e Fourth positioning
298 | 010 9999 Other than 0 and 9696: Outside of the setting function acceleration time
range Fourth positioning Fourth positioning dwell
0: Normal display 1235 B deceleration time 1236 IEIER time
1: The flash memory has not been cleared Fourth positioning sub- Fifth positioning
because the PLC function is enabled. Read 1237 B function 1235 B acceleration time
9696: During flash memory clearing operation Fifth positioning Fifth positioning dwell
or flash memory fault 1239 B deceleration time 1240" 2SS time
Desired valugs can be set. 1241 B139 Fifth _positioning sub- 1242 B140 Sixth pos_ition_ing
Because devices D206 to D255 used by the PLC function acceleration time
1150 function can be mutually accessed, the values set to Sixth positioning Sixth positioning dwell
to | 0to 65535 | Pr.1150 to Pr.1199 can be used by the sequence 12431 2R deceleration time 1244 BES time
1199 program. The result of performing calculation by a Sixth positioning sub- Seventh positioning
'saeqlti%r;ce program can also be monitored by Pr.1150 to 1245 B143 function 1246 B144 acceleration time
1247 B145 Seventh positioning 1248 B146 Seventh positioning dwell

When setting parameters, refer to the Instruction Manual (Detailed) and understand instructions.

deceleration time

time
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¢ Selecting the home position return method (Pr.1282 to Pr.1288)

Pr.1282
Setting

Home position

return method DESErpToT

Deceleration starts when the proximity dog
signal is turned ON. For the home position after
turn OFF of the proximity dog signal, the
position specified by the first Z-phase signal or
the position of the first Z-phase signal shifted by
the home position shift amount (Pr.1285,
Pr.1286) is used.

Dog type #1

°

Deceleration starts when the proximity dog
signal is turned ON. After the proximity dog, the
motor travels the specified travel distance
(Pr.1287, Pr.1288). Then, it uses the position
specified by the the first Z-phase signal or
position of the Z-phase signal shifted by the
home position shift amount (Pr.1285, Pr.1286).

Count type 1

!

Data set type

,

The position at which the start signal is input is
used as the home position.

;

A workpiece is pressed to a mechanical
stopper, and the position where it is stopped is
set as the home position.

Pressing is confirmed when the estimated
speed value has fallen blow Pr.865 Low speed
detection for 0.5 s during activation of the
torque limit operation. (While the stopper-type
home position is performed, Pr.1289 Home
position return stopper torque is applied.)
After Pr.1290 Home position return stopper
waiting time has passed after pressing is
confirmed, the home position is shifted by the
home position shift amount (Pr.1285 and
Pr.1286). After a position command is created
and the absolute value of the droop pulse (after
electronic gear) falls below the in-position
width, the home position return is completed.

Stopper type

.

E3 R Name E3 &R Name

1249 B147 Sever_nh positioning sub- 1250 B148 Eighth positioning
function acceleration time

1251 B149 Eighth p0_5|t|0_n|ng 1252 B150 E|ghth positioning dwell
deceleration time time

1253 B151 Elghth positioning sub- 1254 B152 Ninth pogltmmng
function acceleration time

1255 B153 Ninth poslmonlmg 1256 B154 Nmth positioning dwell
deceleration time time

1257 B155 Nmthl positioning sub- 1258 B156 Tenth po§|t|or)|ng
function acceleration time

1259 B157 Tenth po§|t|or}|ng 1260 B158 Tenth positioning dwell
deceleration time time

1261 B159 Tenthl positioning sub- 1262 B160 Eleventh lp03|lt|on|ng
function acceleration time

1263 B161 Eleventh lposmonmg 1264 B162 Eleventh positioning dwell
deceleration time time
Eleventh positioning sub- Twelfth positioning

1265 B function 1266 R acceleration time
Twelfth positioning Twelfth positioning dwell

1267 e deceleration time 1265 B time

1269 B167 TweIth positioning sub- 1270 B168 Th|rteenth positioning
function acceleration time
Thirteenth positioning Thirteenth positioning

1271 B deceleration time 1272 B dwell time

1273 B171 Thlrteenth positioning 1274 B172 Fourteent_h positioning
sub-function acceleration time

1275 B173 Fourteent_h po_smonlng 1276 B174 Fourtegnth positioning
deceleration time dwell time

1277 B175 Fourteenth positioning 1278 B176 Flfteenthlp03|lt|on|ng
sub-function acceleration time

1279 B177 Fifteenth lp05|lt|0n|ng 1280 B178 Elfteenth positioning dwell
deceleration time time

1281 B179 Fn‘teemh positioning sub- 1282 B180 Home posnm return
function method selection

1283 B181 Home position return 1284 B182 Home position return
speed creep speed

1285 B1g3 Home position shift 1286 B1ga Home position shift
amount lower 4 digits amount upper 4 digits
Travel distance after proximity Travel distance after proximity

1267 [BIEY dog ON lower 4 digits 1285/ [2EHG dog ON upper 4 digits
Home position return stopper Home position return stopper

1289 B187 forque 1290 B188 waiting time

1292 B190 sglse';‘i’g‘nw”"o' teminal DUt {1593 B191  Roll feeding mode selection

Set positioning parameters such as the number of pulses (position)
and acceleration/deceleration time in advance to create a point table
(point table method). Positioning operation is performed by selecting
the point table.
« Positioning operation by point tables, example 1 (automatic
continuous positioning operation)
The figure below shows an operation example when the following
settings are made for point tables.

Ignoring the

home position

(Servo ON
4 position as 'the The serve ON position is used as the home
(initial | home position) ™
value) position.

Deceleration starts at the front end of the
proximity dog. After the back end is passed, the
position is shifted by the post-dog travel
distance and home position shift amount. The
position after the shifts is set as the home
position.

Set pulses required for deceleration from the
creep speed or more as the total of the postdog
travel distance and home position shift amount.

Dog type back
end reference

5

Deceleration starts at the front end of the
proximity dog, and the position is shifted by the
postdog travel distance and home position shift
distance. The position after the shifts is set as
the home position.

Set pulses required for changing the speed
from the home position speed to the creep
speed or more as the total of the post-dog
travel distance and home position shift amount.

Count type front
end reference

6

E

Target i i g
Point posigtlion Mgmmlém Acc?lleratlon DeC(te‘Ieratlon I?well Auxiliary
table pee Ime Ime ime function
Upper | Lower | (H2) (s) (s) (ms)
1
1 |100 [0 |60 5 5 1000 é%bsslgg:]te
continuous)
10
(increment
2 50 0 30 6 6 0 al position,
individual)
Position command Y Point table 1 , Point table 2 !
speed N B :
| 60Hz(Pr.4) ! i
0 ' 1 (Pr1226) (Pr.1227)§ Time
1 —> !
i 1! Dwell time (Pr.1224) !
Target position —‘( 1000000 ' X 500000 k
Servo(f};\; J i o
STF N ON
RH ON

*1 Ifitis set under PM sensorless vector control, Home position
return parameter setting error (HP3) occurs.

142 When setting parameters, refer to the Instruction Manual (Detailed) and understand instructions.




Position control by pulse train input

Electronic gear setting under position
control

Select the command pulse train with Pr.428.

« |If the Pre-excitation/servo ON (LX) signal is turned ON, output
shutoff is canceled and the Position control preparation ready
(RDY) signal is turned ON after 0.1 s. Turning ON STF (forward
rotation stroke end signal) or STR (reverse rotation stroke end
signal) rotates the motor according to the command pulse. If the
forward (reverse) rotation stroke end signal is turned OFF, the
motor does not rotate in the corresponding direction.

Forward rotation
Reverse rotation

Base signal | L.
Servoon (LX) _ 7 L]
Forward stroke end (STF)
Reverse stroke end (STR)
)T L
- i+ 0.1s
Inverter pulse train command [T [TTTTTITTTTTT
Sign signal (NP) 1 [
In-position (Y36) — L7l I [

Actual rotation

Operation ready completion (RDY

[T TTTTITITTT

When setting parameters, refer to the Instruction Manual (Detailed) and understand instructions.

3 R Name 3 g Name E3 R Name 3 g Name
419 BO0O Position command 428  B009 Command pulse Command pulse Comlmzlmd'pulse
source selection selection scaling factor multiplication
- 420 BOO1 . 421 B002 . .
] ] Pulse monitor numerator (electronic denominator (electronic
429 B010 Clear signal selection|430 BO11 selection gear numerator) gear denominator)
c lati | Cumulative pulse Position command
635 M610 l”m“ .a“"el pulse ~ |e36 M611 division scaling 424 Boos acceleration/
clear signal selection factor deceleration time
Control terminal constant
option-Cumulative Cumulative pulse . .
637 M612 pulse division 638 M613 storage Set the gear ratio between the machine gear and motor gear.
scaling factor - —
Pr. Setting range Description
Setting . 420 Set the electronic gear.
pr. range Description 0 to 32767 Pr.420 is the numerator and Pr.421 is the
— - — - - 421 denominator.
0 (initial Simple position control by point tables (position - —
value) command by setting parameters). Use it when the rotation is not smooth because
— — 424 0to50s the electronic gear ratio is large (10 times or
1 Position control by the pulse train input to the FR-A8AL larger) and the rotation speed is slow.
2 Simple pulse train command by inverter pulse input.
Simple position control by point tables (position
10 command by setting parameters) (The home position .- . .
information is retained at servo-OFF.) Position control gain adj ustment
Simple position control by point tables (position
419 100 command by setting parameters).
The monitor value of the current position 2 is cleared
when the home position return is completed.
Simple position control by point tables (position (P W RoUP Name (P2 JGROUP| Name
command by setting parameters). — - Position feed forward
110 The home position data is retained at servo-OFF. The 422 B003 Position control gain (423  B004 gain
monitor value of the current position 2 is cleared when Position feed forward Model position
the home position return is completed. 425 BO006 : 446  BO012 pos|
command filter control gain
1110 For manufacturer setting. e
1298 BO13 Second pqsmon
control gain

Adjust Pr.422 when any of such phenomena as unusual vibration,
noise and overcurrent of the motor/machine occurs.

Increasing the setting improves traceability for the position
command and also improves servo rigidity at a stop, but

oppositely makes an overshoot and vibration more liable to occur.

The function of Pr.423 is to cancel a delay caused by the droop
pulses in the deviation counter.

The first delay filter for the feed forward command can be input in
Pr.425.

Use Pr.446 to set the gain for the model position controller.
Turning ON the RT signal enables the second position loop gain.

slalaweled Jo suoeue|dx3 H
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Position adjustment parameter

Name Name

Maintenance timer warning

E711

503 E710 Maintenance timer 1 |504

Name Name

Maintenance timer 1
warning output set time

426 BO07 In-position width 427 B008 Excessive level error

Position detection

Position detection
1295 B upper 4 digits

1204 EE lower 4 digits

Position detection
hysteresis width

Position detection

selection 1297 BB

1296 B194

If the number of droop pulses is equal to or smaller than the
Pr.426 setting value, the In-position (Y36) signal turns ON.

If the number of droop pulses exceeds the Pr.427 setting, a
position error is detected, Excessive position fault (E.OD) is
activated and the inverter output is shut off.

« If the current position (before the electronic gear) exceeds the
detected position (Pr.1294 + Pr.1295), the Position detected
signal (FP) turns ON.

Use Pr.1296 Position detection selection to determine whether
to detect a position in the positive position range or in the
negative position range.

D428, 420 Refer to the page on Pr.419.
ED 446 Refer to the page on Pr.422.
EB4s0 Refer to the page on Pr.71.

(P P Refer to the page on Pr.80.
(ED453, 454 Refer to the page on Pr.80.
(EB455 to 463 Refer to the page on Pr.82.

Remote output function

Maintenance timer 2
warning output set time

Maintenance timer 3

686 E712 Maintenancetimer 2 |687 E713

688 E714 Maintenancetimer 3 |689 E715

Name Name

(Pl Grour) (Pl Grour)
Remote output

495  M500 selection 496 M501 Remote output data 1

497 M502 Remote output data 2

The inverter output signals can be turned ON/OFF instead of the
remote output terminals of a programmable controller.

Pr. Setting

range Description
0 Remote output data is
. cleared when the power
(initial value) Remote output data

supply is turned OFF.

is cleared during an

Remote output data is inverter reset.

1 retained when the power
supply is turned OFF.

warning output set time

The maintenance timer output signal (Y95) is output when the
inverter's cumulative energization time reaches the time period set
with the parameter. MT1, MT2 or MT3 is displayed on the operation
panel (FR-DUO08).

This can be used as a guideline for the maintenance time of
peripheral devices.

First power ON

9998 b

(999800h) Set "0"in Pr.503
Maintenance
timer1 Pr504 |--t------l o
(Pr. 503)
i — : > Time
Y95 signal OFF _ JoN o~
MT1 display

Operation example of the maintenance timer 1 (Pr.503, Pr.504) (with both MT2 and MT3 OFF)

« The cumulative energization time of the inverter is stored in the
EEPROM every hour and displayed in Pr.503 (Pr.686, Pr.688) in
100 h increments. Pr.503 (Pr.686, Pr.688) is clamped at 9998
(999800 h).

(E3s16to 519

Refer to the page on Pr.29.

Output stop function

3 &R Name
522 G105 Output stop
frequency

The motor coasts to a stop (inverter output shutoff) when inverter
output frequency falls to Pr. 522 setting or lower.

Pr.522 .
setting Description
0to 590 Hz | Set the frequency to start coasting to a stop (output shutoff).

495 -
Remote output data is

10 cleared when the power
supply is turned OFF.

Remote output data is
11 retained when the power
supply is turned OFF.

Remote output data
is retained during
an inverter reset.

Refer to the diagram below.

(Even if Pr.77 Parameter write selection is set to
"0 (initial value)", the setting value can be
changed regardless whether the inverter is

496 0 to 4095

497 0 to 4095

running or not or of the operation mode.)

<Remote output data>

Pr.496
b11 b0
> | > _ -
* (2]
slelaps| 2| 81818 R[%|8|¢E
Qe
Pr.497
b11 b0
Py Py P
P P - < B = e (R o B e =
- — @ N - * " *
slealalslaslals]|s]|als

=] Any value.

*2 YO to Y6 are available when the extension output option (FR-
ABAY) is installed.

=3 RA1 to RA3 are available hen the relay output option (FR-A8AR)
is installed.

No function

9999
(initial value)
« When both of the frequency setting signal and output frequency

falls to the frequency set in Pr.522 or lower, the inverter stops the
output and the motor coasts to a stop.

Example of when target frequency>Pr.522+2Hz, and start signal is ON/OFF

Output frequency *1

Target frequency
(fixed)

Pr.522+2Hz
Pr.522
Pri3 [-- !
t H T Time
f : Inverter output shutoff
STF ! .
RUN __]

1 The output frequency before the slip compensation is compared
with the Pr.522 setting.

« At a stop condition, the motor starts running when the frequency
setting signal exceeds Pr.522 +2Hz. The motor is accelerated at
the Pr.13 Starting frequency (0.01Hz under IPM motor control)
at the start.

When setting parameters, refer to the Instruction Manual (Detailed) and understand instructions.



USB device communication

Multiple rating setting

Name Name

Name

USB communication
check time interval

USB communication

station number 548 L

547  NO0O40

570 E301 Multiple rating

setting

Setup of the inverter can be easily performed with FR Configurator2
through the USB communication.

Pr. Setting range Description

547 Oto 31 Inverter station number specification

Four rating types of different rated current and permissible load can
be selected. The optimal inverter rating can be chosen in
accordance with the application, enabling equipment size to be
reduced.

USB communication is possible, however the
0 inverter will trip (E.USB) when the mode
changes to the PU operation mode.

Pr.570

Set the communication check time interval.

548 If a no-communication state persists for

01109998 longer than the permissible time, the inverter
will trip (E.USB).

9999 No communication check

(initial value)

setting Description
SLD rating
0 *1 110% 60 s, 120% 3 s (inverse-time characteristics)
Surrounding air temperature of 40°C
LD rating
1 120% 60 s, 150% 3 s (inverse-time characteristics)

Surrounding air temperature of 50°C

m549
mSSO, 551
m552
m553, 554

Refer to the page on Pr.117.
Refer to the page on Pr.338.

Refer to the page on Pr.31.
Refer to the page on Pr.127.

Current average value monitor signal

ND rating
150% 60 s, 200% 3 s (inverse-time characteristics)

(EEREE) Surrounding air temperature of 50°C

HD rating
31 200% 60 s, 250% 3 s (inverse-time characteristics)

Name Name

Surrounding air temperature of 50°C

1 Not compatible with the IP55 compatible model.

E3sn

Refer to the page on Pr.13.

Checking of current input on analog

input terminal

Data output mask

555 E720 Current average time |556 E721 time

Current average
value monitor signal
output reference
current

The output current average value during constant-speed operation
and the maintenance timer value are output to the current average
value monitor signal (Y93) as a pulse.

The output pulse width can be used in a device such as the I/O
module of a programmable controller as a guideline for the
maintenance time for mechanical wear, belt stretching, or
deterioration of devices with age.

The pulse is repeatedly output during constant-speed operation in
cycles of 20 s to the Current average monitor signal (Y93).

557 E722

From acceleration to constant speed operation

Output
frequency

1 |
i I
i I
i 1
1 |
| 1
L - Time
'«—— 1 cycle (20s) —«— Next cycle

¥

Y93 signal
N

' | End pulse
output as low pulse
shape for 110 16.5s

Data output mask time ;T D
When the speed has changed to constant

from acceleration/deceleration, Y93 signal is
not output for Pr. 556 time.

Start pulse The maintenance timer value (Pr. 503) is output
Output as Hi pulse shape for 1s (fixed) as Hi output pulse shape for 2 to 9s (16000h to
The output currents are averaged during the time 72000h),

period set in Pr.555

Maintenance timer pulse

Pr.503x 100h

- TE2RE T x5
Signal output time: 200000

Output current average value pulse

The averaged current value is output as low pulse shape for

0.5t0 95 (10 to 180%) during start pulse output

output current average value (A)
Pr. 557 (A)

Signal output time= x 55

EIseo
m561
m563, 564
m569

Refer to the page on Pr.9.

Refer to the page on Pr.82.
Refer to the page on Pr.52.

Refer to the page on Pr.80.

When setting parameters, refer to the Instruction Manual (Detailed) and understand instructions.

Name Name

A681 4 mA input check
T053 operation frequency

A680 4 mA input check

TO052 selection Ty

573

A682 4 mA input check
T054 filter

When current is input to the analog input terminal 2 and terminal 4,
operation when the current input has gone below the specified level
(loss of analog current input) can be selected. It is possible to
continue the operation even when the analog current input is lost.

778

Pr. Setting range Description
1 Continues the operation with output frequency
before the current input loss.
2 When the current input loss is detected, 4 mA
input fault (E.LCI) is activated.
547 Decelerates to stop when the current input
3 loss is detected. After it is stopped, 4 mA input
fault (E.LCI) is activated.
4 Continues operation with the Pr.777 setting.
9999 No current input check
(initial value)
Set the running frequency for current input
010 590 Hz loss. (Valid when Pr.573 = "4")
248 9999
e No current input check when Pr.573 ="4"
(initial value)
778 0to10s Set the current input loss detection time.

E3s74
E@s75t0 577

Refer to the page on Pr.95.
Refer to the page on Pr.127.
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Traverse function

m (GROUP) Name m {GROUP} Name

Traverse function 593 A301 Maximum amplitude

592  A300 .
selection amount

Amplitude compensation 505 A303 Amplitude compensation

504 EEEZ amount during deceleration amount during acceleration

Amplitude 597 A305 Amplitude

596 A304 cceleration time deceleration time

The traverse operation, which oscillates the frequency at a constant
cycle, is available.

Setting —_—
Pr. range Description
0 Traverse function invalid
Traverse function valid only in External operation
592 1
mode
2 Traverse function valid regardless of the operation mode
593 0 to 25% Level of amplitude during traverse operation

Compensation amount during amplitude inversion

0,
o2 010 50% (from acceleration to deceleration)

Compensation amount during amplitude inversion

0,
*E 010 50% (from deceleration to acceleration)

596 0.1 to 3600 s | Time period of acceleration during traverse operation

597 0.1 to 3600 s | Time period of deceleration during traverse operation

Output frequency(Hz) | ¢—— Traverse operation ——=
! 10: set frequency
1: amplitude amount from the set frequency
(f0 x Pr.593/100)
f2: compensation amount at transition from
acceleration to deceleration
: Vo (f1 x Pr.594/100)
,,,,,,,,,, F £3: compensation amount at transition from
' ' [ deceleration to acceleration
(f1 x Pr.595/100)
t1: time from acceleration during traverse
operation (Time from (f0 — 1) to (f0 + 1))
! : T Time(s) (Pr.596)
STR(STR) ; - t2: time from deceleration during traverse
ignal — 0N " e operation (Time from (f0 + 1) to (f0 ~ f1))
X37 signal ON (Pr.597)

e —
S

Varying the activation level of the

undervoltage protective function

P2 [ GRoP) Name

598 H102 Undervoltage level
If the undervoltage protection (E.UVT) is activated due to unstable
voltage in the power supply, the undervoltage level (DC bus voltage
value) can be changed.

Pr. 598 setting Description
175 to 215 VDC =1
350 to 430 VDC =2

9999 E.UVT occurs at 215 VDC (200 V class) / 430
(initial value) VDC (400 V class).

1 For the 200 V class
*2  For the 400 V class

Set the DC voltage value at which E.UVT occurs.

EBs00 Refer to the page on Pr.30.

E3s00 to 604 Refer to the page on Pr.9.

E3eo09, 610 Refer to the page on Pr.127.

E3s11 Refer to the page on Pr.57.

(E8639 to 648, 650, 651 Refer to the page on Pr.278.

Speed smoothing control

(P2 W GROUP) Name P W GROUP) Name

Speed smoothing 654 G411 Speed smoothing
control cutoff frequency

653 G410

The vibration (resonance) of the machine during motor operation
can be suppressed.

¢ Set Pr.653 to 100%, and check if the vibration is suppressed. If
the vibration is not suppressed, raise the setting value of Pr.653
gradually to minimize the vibration.

* When the vibrational frequency due to the mechanical resonance
(fluctuation of torque, speed, and converter output voltage) is
known using a tester and such, set 1/2 to 1 times of the
vibrational frequency to Pr.654. (Setting vibrational frequency
range can suppress the vibration better.)

Cutoff frequency

Current for
torque

Torque fluctuation:
¢ | detection range

0 Pr.654 159Hz (fixed) Vibrational frequency

146 When setting parameters, refer to the Instruction Manual (Detailed) and understand instructions.



Analog remote output function

Increased magnetic excitation deceleration

Magnetic il

An analog value can be output from the analog output terminal.

Pr. 655
setting

Description

0
(initial value)

Remote output data is
cleared when the power
supply is turned OFF.

Remote output data is

Remote output data is
retained when the power
supply is turned OFF.

cleared during an
inverter reset.

Remote output data is
cleared when the power
supply is turned OFF.

Remote output data is

11

Remote output data is
retained when the power
supply is turned OFF.

retained during an
inverter reset.

Terminals FM/CA, AM and the analog output terminal of the option
FR-ABAY can output the values set in Pr.656 to Pr.659 (Analog

remote output).

When Pr.54 FM/CA terminal function selection ="87, 88, 89, or
90" (remote output), the FM type inverter can output a pulse train

from terminal F

M.

Pulse speed

[pulsels]

2400

]

Pulse speed
[pulsels]

800

1000 1100 1200 800
Analog remote output value %]

Terminal FM (FM output)

When Pr.54 FM/CA terminal function selection = "87, 88, 89, or
90" (remote output), the CA type inverter can output any analog
current from terminal CA.

Output current [mA]

0

1000 1100 1200
Analog remote output value [%]
Terminal FM (High-speed pulse train output)

800

1000

1100 1200

Analog remote output value [%]

Terminal CA

When Pr.158 AM terminal function selection ="87, 88, 89, or 90",
an analog voltage can be output from terminal AM.

800

Output voltage [V]

10 f------

A -10
Terminal AM

—~-/'| 1000
-7 Analog remote output value [%]

1100 1200

When setting parameters, refer to the Instruction Manual (Detailed) and understand instructions.

excitation current level

P2 [ GRoP) Name 3 R Name
Analog remote Analog remote
655 M530 (H P lection 656 MS531 (i 0 I8 i GRoUP) Name 3 &R Name
Analog remote Analog remote Increased magnetic . .
657 RS output 2 658 LSS output 3 660 G130 excitation deceleration |661 G131 Magnetic excitation
| te operation selection increase rate
659 R QStapS?z{emo Increased magnetic
662 G132

Increase the loss in the motor by increasing the magnetic flux at the
time of deceleration. Deceleration time can be reduced by
suppressing the stall prevention (overvoltage) (oL).

It will make possible to reduce the deceleration time without a brake
resistor. (Usage can be reduced if a brake resistor is used.)

Setting o
Pr. range Description
0 Without increased magnetic excitation
660 (initial value) | deceleration
1 With increased magnetic excitation deceleration
0 to 40% Set the increase of magnetic excitation.
Magnetic excitation increase rate 10% under V/F
661 9999 control and Advanced magnetic flux vector control
(initial value) | Magnetic excitation increase rate 0% under Real
sensorless vector control and vector control
The increased magnetic excitation rate is
662 0 to 300% automatically Iovyered when the qutput gurrent
exceeds the setting value at the time of increased
magnetic excitation deceleration.

* Setting of increased magnetic excitation rate (Pr.660, Pr.661)
When the DC bus voltage exceeds the increased magnetic excitation
deceleration operation level during the deceleration, excitation is
increased in accordance with the setting value in Pr.661.

Increased magnetic excitation

Inverter deceleration operation level
200 V class 340V
400V class 680V
With 500 Vinput | 740 V

Surrounding air temperature change

monitoring

Name

663

Control circuit
MO060 temperature signal
output level

Turn ON/OFF the control circuit temperature signal (Y207)
according to the result of comparison between the Pr.663 setting
and the monitored value of the control circuit temperature.

EFess
EFess

Refer to the page on Pr.882.
Refer to the page on Pr.261.
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SF-PR slip amount adjustment mode

PID pre-charge function

Name Name

Name Name

Pre-charge fault Pre-charge ending

760 A616 761 A617

(P2 crovP)
SF-PR slip amount

673 G060 adjustmentoperation |674 Goe1 SF PR slip amount

adjustment gain

selection

selection level
762  A618 E‘re—charge ending 763 A619 Pre—ch_arge upper
time detection level

As compared to our conventional SF-JR motor, the slip amount is
small for the high-performance energy-saving SF-PR motor. When
replacing the SF-JR to the SF-PR, the slip amount is reduced and
the rotations per minute increases. Therefore, when the SF-PR is
used with the same frequency setting as that of the SF-JR, power
consumption may increase as compared to the SF-JR.

By setting the slip amount adjustment mode, the frequency
command can be adjusted to keep the rotations per minute of the
SF-PR equivalent to those of the SF-JR for power consumption

Second pre-charge

764 A620 Pre-chargetimelimit |765 A656 :
fault selection

Second pre-charge 767  A658 Second pre-charge

766 pEsa ending level ending time

Second pre-charge 769 A660 Second pre-charge

768 ABS9 | ber detection level time limit

This function is to drive the motor at a certain speed before starting
PID control. This function is useful for a pump with a long hose.
Without this function, PID control would start before the pump is
filled with water, and proper control would not be performed.

reduction. Pr. Setting range Description
- — initial val Fault indication with output shutoff immediately
Pr. | Setting range Description 0 (initial value) after a pre-charge fault occurs.
2,4,6 Set the number of SF-PR motor poles. 760 —— -
673 9999 1 Fault indication with deceleration stop after a
e Slip amount adjustment mode invalid pre-charge fault occurs.
(initial value)
Setting is available for fine adjustment of the slip 0to 100% Set the measurement level to end the pre-
amount. charge operation.
674 |0 to 500% To reduce the rotations per minute, set a larger 761
value. To increase the rotations per minute, set a 9999 (initial value)  |Without pre-charge ending level
smaller value.
762 0to 3600 s Set the time to end the pre-charge operation.
m 9999 (initial value) Without pre-charge ending time
679 to 683
Refer to the page on Pr.286. Set the upper limit for the pre-charged amount.
m684 Refer to the page on Pr.82. 763 0 to 100% A pre-charge fault occurs when the measured
m value exceeds the setting during pre-charging.
686 to 689 Refer to the page on Pr.503. 9999 (initial value) | Without pre-charge upper limit level
Set the time limit for the pre-charge operation.
764 0to 3600 s A pre-charge fault occurs when the pre-charge
. time exceeds the setting.
Deceleration check 9999 (initial value) | Without pre-charge time limit

690 H881 Deceleration check time
When performing a deceleration stop on the motor, accidental
acceleration can cause the inverter to trip.

This can prevent a malfunction due to an incorrect encoder pulse
setting, when the motor has stopped.

Name

Pr. 690 L
setting Description
Set the time required to shut off output due to
Vi S0 e deceleration check after the start signal is OFF.
9999 No deceleration check
Motor speed Motor coasting
; Pr.690 |
% : Time
Start signal 1 i
STRSTR) ON L.
Fault output i
(ALM) 1 ON
E.OSD
[EBe02 10 696 Refer to the page on Pr.9.
EBeo0 Refer to the page on Pr.178.

E3B702, 706, 707, 711, 712, 717, 721, 724, 725, 738 to 746

Refer to the page on Pr.82.

EB747
E3753t0 759

Refer to the page on Pr.788.
Refer to the page on Pr.127.

Example of pre-charge operation

When the measured amount reaches the pre-charge ending level
(Pr.761 Pre-charge ending level = "9999")The pre-charge
operation ends when the measured value reaches the Pr.761
setting or higher, then the PID control is performed.

Measured value[PSI]

pe7ert NS

™ Ending level |
: Time

Output frequency[Hz] : PID control
PrA27 ----------- \//

OHz i ‘ Time

STF | !

vao T

« Turning ON the RT signal enables the second pre-charge
function.

EB774 1o 776
A7

Refer to the page on Pr.52.
Refer to the page on Pr.117.
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Low-speed range torque characteristics

selection

Torqgue command source selection

3 R Name 3 g Name E3 R Name 3 g Name
Low speed range Second motor low- 803 G210 Constantpu}put rangetorque 804 D400 Torque comm‘and
788 G250 torque characteristic |747 G350 Eﬁgsrsgc;:rr}gzéorque flﬁaracterlst\c selectlond iource selectl(;m :
selection C orque comman orque command value
selection 805 D401 | oe (RAM) 806 D402 o)\ EEPROM)
The torque characteristics in a low-speed range under PM 1114 Dag3 rorque command 432 Dpi12o "ulsetrain torque
sensorless vector control can be changed. reverse selection command bias
433 DI21 Pulse train torque
Pr. | Setting range Description command gain
o Disables the low-speed range torque characteristic For torque control, the torque command source can be selected.
788 (current synchronization operation).
9999 Enables the low-speed range torque characteristic Pr. | Setting range Description
(initial value) =1 | (high frequency superposition control) 0 (initial value), | Constant motor In the torque command
Disables the low-speed range torque characteristic 803 10 output command setting, select torque
0 (current synchronization operation) while the RT Constant torque command for the constant
747 signal is ON. 11 command output area.
9999 Enables the low-speed range torque characteristic 0 Torque command based on the analog input to
(initial valug) «1 (high frequency superposition control) while the RT (initial value) terminal 1
signal is ON.
1 Torque command by the parameters
x1  The low-speed range high-torque characteristic (current Setting value of Pr.805 or Pr.806 (-400% to 400%)
synchronization operation) is disabled for PM motors other than T dbvth | — FR
MM-CE. even if "9999" is set. 2 orque command by the pulse train input (FR-
, ABAL)
« Use Pr.747 to switch the torque characteristic according to the Torque command via CC-Link communication (FR-
application or to switch among motors connected to one inverter. E | ABNC/FR-A8NCE/FR-A800-GF)
Torque command via PROFIBUS-DP
EB91, 792 Refer to the page on Pr.7. ct?rr?mu‘mcanon (FR-A8N'P)
4 Digital input from the option (FR-A8AX)
5 Torque command via CC-Link communication (FR-
. A8NC/FR-A8NCE/FR-A800-GF)
Pulse train output of output power (Y79 5 Torque command via PROFIBUS-DP
. communication (FR-A8NP)
Si g n al) Torque command values can be set by setting
805 | 600 to 1400% | Pr.805 (RAM) and Pr.806 (RAM, EEPROM).
(Communication options can also be used for the
m m Name setting.)
Pulse : 806 | 600 to 1400% | In this case, set an appropriate value for the speed
269 ulse incremen limit value to prevent overspeed.

power

M520 setting for output

After power ON or inverter reset, output signal (Y79 signal) is output

in pulses every time
after the Pr.799 Puls

accumulated output power, which is counted
e increment setting for output power is set,

reaches the specified value (or its integral multiples).

Pr. 799 setting

Description

0.1 kWh,
1 kWh (initial value),
10 kWh, 100 kWh,
1000 kWh

Pulse train output of output power (Y79) is output in

pulses at every output power (kWh) that is specified.

* The inverter continues to count the output power at retry function or
when automatic restart after instantaneous power failure function
works without power OFF of output power (power failure that is too
short to cause an inverter reset), and it does not reset the count.

« |If power failure occurs, output power is counted from 0 kWh again.

¢ Assign pulse output of output power (Y79: setting value 79
(positive logic), 179 (negative logic)) to any of Pr.190 to Pr.196
(Output terminal function selection).

Output power

20kWh
10kWh
ON )
Pulse output of output power OFF= ! Time

(Y79)

(E3s00
E3s02

b=
ON for 0.15s

When Pr.799 = 10

Refer to the page on Pr.80.
Refer to the page on Pr.10.

When setting parameters, refer to the Instruction Manual (Detailed) and understand instructions.

« Torque command based on the analog input to terminal 1
The following figure shows the torque command based on the
analog input to terminal 1 according to C16, C17 (Pr.919), C18,

and C19 (Pr.920).

Torque command value

A

c16
(Pr.920)
c18
(Pr.919) [——> 1 Terminal 1
» analog input
c19 c17
(Pr.o19) (Pr.920)

« Torque command by the parameters

The following diagram shows re

lation between the Pr.805 or

Pr.806 setting and the actual torque command value. The torque

command is shown by offset fro

Torque command value
A

m 1000% that is regarded as 0%.

400% [~--=-=-=-=-=-— ‘

Pr.805, Pr.806
settings

1000%

P -400%

¢ The Pr.1114 setting determines

1400%

Torque command value
=Pr.805(or Pr.806)-1000%

whether or not the torque

command polarity is reversed when the reverse rotation

command (STR) is turned ON.

Pr.1114 setting

Torque command polarity (sign) when the STR signal
is ON

0 Not reversed

1 (initial value) | Reversed
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Speed limit under torque control

Easy gain tuning selection

limit

(P JRoUP Name E3 @ Name E3 @ Name (P JRoUP Name
Forward rotation Easy gain tuning Easy gain tuning
807 H410 Speed limit selection |808 H411 speed limit/speed 818 (G2 response level setting 819 (IS selection

Reverse rotation
809 H412 speed limit/reverse-
side speed limit

Speed limit method

1113 H414 .
selection

When the inverter is operating under torque control, motor
overspeeding may occur if the load torque drops to a value less than
the torque command value. Set the speed limit value to prevent such
overspeeding.

* The speed limit control method can be selected using Pr.1113.

Pr.807 Speed limit Lo
setting conqrol system Speedilimit
Forward rotation speed limit
Pr.807 = "0": Speed command under
speed control
Pr.807 = "1": Pr.808 setting value
Pr.807 = "2": Analog input at 0 to 10 V
input (to terminal 1).
Pr.1 setting value at -10 to 0 V input (to
terminal 1).
Mode 1 (speed
9999 control by analog Reverse rotation speed limit
input) Pr.807 ="0": Speed command under
speed control
Pr.807 = "1": Pr.809 setting value. If
Pr.809 = "9999", the Pr.808 setting
value applies.
Pr.807 = "2": Analog input at 0 to 10 V
input (to terminal 1).
Analog input at -10 to 0 V input (to
terminal 1).
E 0 Mode 2 (normal
(initial value) | setting)
— Speed limit
m Mode 3 (winding/ | /g7 — g on. Speed command
4 unwinding by a
© 4 positive torque under Sp?e.(.j control ;
—_ Pr.807 = "1": Pr.808 setting value
Q command)
> Mode 4 (winding/ | Inverted side speed limit
> 2 unwinding by a Pr.809 setting value
5' negative torque
S command)
%] X93 signal OFF: Speed limit by the
(@) 10 Switchover by speed limit mode 3
—h external terminals | X93 signal ON: Speed limit by the
o) speed limit mode 4
o]
=
5
I (EBs1010 817 Refer to the page on Pr.22.
—
@ E3sn Refer to the page on Pr.37.
(7]

The load inertia ratio (load moment of inertia) for the motor is

calculated in real time from the torque command and rotation speed

during motor driving by the vector control. Gains for each control

(Pr.422, Pr.820, Pr.821, and Pr.828) are set automatically from this

load inertia ratio and the setting value for the response level (Pr.818).

Under Real sensorless vector control or PM sensorless vector

control, enter the load inertia ratio manually.

The work required for gain adjustment is reduced.

» Set the response level in Pr.818 to calculate each gain from the
load inertia ratio.

« The Pr.819 setting enables/disables the easy gain tuning.

Pr. Setting range Description

1: Slow response
{

818 |1to15
15: Fast response

No easy gain tuning

Gain is calculated with load calculation.
(This function is valid under vector control.)

2 Gain is calculated with load (Pr.880) manual input.

0 (initial value)

819 |1

Proportional gain setting for speed loop

Name

G311 Speed control P gain 2

820 G211 Speed control P gain 11830
Constant output range

Name

Speed control P gain 1

1116 G206 speed control P gain 1117 G261 ;
. (per-unit system)
compensation
1118 G361 Speed control P gain 2 1121 G260 Per-unit speed control

(per-unit system) reference frequency

Set the proportional gain for speed loop. (Setting this parameter

higher improves the speed response and reduces the speed

fluctuation caused by external disturbance. However, too large

setting causes vibration or noise.)

» The setting range of Pr.820 Speed control P gain 1 and Pr.830 Speed
control P gain 2 is 0 to 1000%. The initial value of Pr.820 is 60%.

« A speed loop proportional gain can be set in the per-unit system
using Pr.1117, Pr.1118, and Pr.1121.

« As the speed control response level is decreased in the constant
output range (at the rated speed or more) due to the weak field
magnet, the speed control P gain is compensated in Pr.1116.

Integral time setting for speed control

P2 i GRovP) Name 3 R Name

821 G212 Speed control integral 831 G312 Speed control integral
time 1 time 2

1115 G218 Speed cont'rol integral
term clear time

Set the integral compensation time for speed loop.

Setting this parameter lower shortens the return time to the original
speed when the speed fluctuates due to external disturbance.
However, too small setting causes overshoot.

Setting this parameter higher improves the level of safety. However, large
setting prolongs the return time (response time) and may cause undershoot.
Turning the X44 signal ON stops the seed loop integral calculation
and clears the integral term in accordance with the Pr.1115 setting.

(E3s2

Refer to the page on Pr.74.

150 When setting parameters, refer to the Instruction Manual (Detailed) and understand instructions.



Speed detection filter function

Name Name

Speed feed forward control and model
adaptive speed control

823 G215 Speed detection filter 1 |833 G315 Speed detection filter 2

Set the time constant of primary delay filter for speed feedback
signal.

Speed loop response is reduced. Under ordinary circumstances,
therefore, use the initial value as it is.

If there is speed ripple due to high frequency disturbance, set a time
constant.

Speed is oppositely destabilized if the setting value is too large.

Proportional gain setting for current

loop

1P i GROUP) Name P2 Grov?| Name
Model speed control Speed feed forward

828 G224 ain 877 G220 control/model adaptive
9 speed control selection

878 G221 S_peed feed forward 879 G222 Speed f(_aec_i forward
filter torque limit

880 Cl114 Load inertiaratio  |881 G223 ggﬁfd feed forward
Model speed control Per-unit speed

1119 G262 gain (per-unit 1121 G260 control reference
system) frequency

Name Name

E3 @m E3 @m
Torque control P gain 1

824 G213 (currentloop 834
proportional gain)

G313 Torque control P gain 2

Speed feed forward control or model adaptive speed control can be
selected using parameter settings.

Under speed feed forward control, the motor trackability for speed
command changes can be improved.

Under model adaptive speed control, the speed trackability and the
response level to motor external disturbance torque can be adjusted
individually.

Set the proportional gain under torque control.

If the setting value is large, changes in the current command can be
followed well and current fluctuation relative to external disturbance
is smaller. If the setting value is however too large, it becomes
unstable and high frequency torque pulse is produced.

The setting range of Pr.824 Torque control P gain 1 (current loop
proportional gain) and Pr.834 Torque control P gain 2is 0 to
500%. The initial value of Pr.824 is 100%.

For ordinary adjustment, try to set within the range of 50 to 200%.

Current control integral time setting

Pr. 877 setting Description

0 (initial value) | Perform normal speed control.

1 Perform speed feed forward control.

2 Model adaptive speed control becomes valid.

Name Name

(P2 i crov)
Torque control

825 G214 integraltime1(current |835
loop integral time)

Torque control

e integral time 2

Set the current loop integral compensation time under torque
control.

Setting this parameter smaller increases torque response. However,
too small setting may destabilize current.

If the setting value is small, it produces current fluctuation toward
disturbance, decreasing time until it returns to the original current
value.

EDs2s

Refer to the page on Pr.74.

Torque detection filter function

Name

Name

Torque detection
filter 2

Torque detection

827 G216 fijier 1

837 G316

Set the time constant of primary delay filter for torque feedback
signal.

Current loop response is reduced. Under ordinary circumstances,
therefore, use the initial value as it is.

When setting parameters, refer to the Instruction Manual (Detailed) and understand instructions.

« Speed feed forward control
When the load inertia ratio is set in Pr.880, the required torque for
the set inertia is calculated according to the acceleration and
deceleration commands, and the torque is generated quickly.
When the inertia ratio is to be estimated by easy gain tuning, the
estimated inertia ratio is stored as the setting value of Pr.880. The
speed feed forward is calculated based on this setting value.
When the speed feed forward gain is 100%, the calculation result
for speed feed forward is applied as is.
If the speed command changes suddenly, the torque is increased
by the speed feed forward calculation. The maximum limit for the
speed feed forward torque is set in Pr.879.
The speed feed forward result can also be lessened with a
primary delay filter in Pr.878.

« Model adaptive speed control
The model speed of the motor is calculated, and the feedback is
applied to the speed controller on the model side. Also, this model
speed is set as the command of the actual speed controller.
The inertia ratio of Pr.880 is used when the speed controller on
the model side calculates the torque current command value.
When the inertia ratio is to be estimated by easy gain tuning, the setting
value of Pr.880 is overwritten by the estimated inertia ratio. The torque
current command value is calculated based on this setting value.
The torque current command of the speed controller on the model
side is added to the output of the actual speed controller, and set
as the input of the iq current control.
Pr.828 is used for the speed control on the model side (P control),
and first gain Pr.820 is used for the actual speed controller. The
model adaptive speed control is enabled for the first motor.
Even if the driven motor is switched to the second motor while
Pr.877 ="2", the second motor is operated as Pr.877 ="0".

* The model adaptive speed control gain can be set in the per-unit
system using Pr.1119 and Pr.1121.

EBsz0 Refer to the page on Pr.820.
EBsa1 Refer to the page on Pr.821.
m832 Refer to the page on Pr.74.
EBsa3 Refer to the page on Pr.823.
(Pr Refer to the page on Pr.824.
EDs3s Refer to the page on Pr.825.
(P L Refer to the page on Pr.74.
EBssr Refer to the page on Pr.827.
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Torque bias Excitation ratio

1P [ GRoUP) Name (3 R Name (3 R Name
840 G230 Torque bias selection|841 G231 Torque bias 1 854 G217 Excitation ratio
842 G232 Torque bias 2 843 G233 Torque bias 3

Torque bias

844 G234 Torque bias filter 845 operation time

G235

Torque bias balance
compensation

Fall-time torque bias

846 G236 terminal 1 bias

847 G237

Fall-time torque bias

848 [CEEE terminal 1 gain

The torque bias function can be used to make the starting torque
start-up faster. At this time, the motor starting torque can be adjusted
with a contact signal or analog signal.

Pr. 840 setting Description

Set the torque bias amount using contact signals (X42,

v X43) in Pr.841 to Pr.843.

Set the torque bias amount using terminal 1 in any of C16
1 to C19. (When the squirrel cage rises during forward
motor rotation.)

Set the torque bias amount using terminal 1 in any of C16
2 to C19. (When the squirrel cage rises during reverse
motor rotation.)

The torque bias amount using terminal 1 can be set

3 automatically in C16 to C19 and Pr.846 according to the
load.

24 For details of the torque bias command via PROFIBUS
communication (FR-A8NP), refer to the Instruction

25 Manual of the FR-A8NP (option).

No torque bias, rated torque 100%

9999
(initial value)

* Pr.841 Torque bias 1, Pr.842 Torque bias 2, and Pr.843 Torque
bias 3
The rated torque of 100% equals to the torque bias setting value
of 1000%, which is the central value of the torque. When the
setting value is 1000%, the bias value is "0".
« Pr.844 Torque bias filter
The torque start-up can be made slower. The torque start-up
operation at this time is the time constant of the primary delay filter.
« Pr.845 Torque bias operation time
Set the time for continuing the output torque simply by using the
command value for the torque bias.
« Pr.846 Torque bias balance compensation
Set the voltage of the torque bias analog input value that is input to
terminal 1 to compensate the balance of the torque bias amount.
Pr.847 Fall-time torque bias terminal 1 bias, Pr.848 Fall-time
torque bias terminal 1 gain
Set the torque bias amount of when the cage is descended.

EBss0 Refer to the page on Pr.74.
EBss0 Refer to the page on Pr.10.
(EBss1, 852 Refer to the page on Pr.359.
EBss3 Refer to the page on Pr.285.

The excitation ratio can be lowered to enhance efficiency for light
loads. (Motor magnetic noise can be reduced.)

When excitation ratio is reduced, output torque startup is less
responsive.

Excitation ratio
[%]

100
" l
(Initial value) /
l
l

Pr.854
setting

I
|
I
|
i
!
0 100 Load[%]

EAsss

Refer to the page on Pr.376.

Analog input terminal (terminal 1, 4)

function assignment

1P [ GROUP) Name (3 R Name
858  T040 Termlnal 4 function 868 T010 Terr_mnal 1 function
assignment assignment
The analog input terminal 1 and terminal 4 functions are set and
changeable with parameters.
V/F control, Real sensorless vector control, PM
q Advanced sensorless vector control, vector control
p Setting :
r. magnetic L
range | fx vector Speed Torque Position
control control control control
0 Frequency Speed .
(initial setting setting :s;(se?alr;gt -
value) auxiliary auxiliary
1 B Magnetic flux | Magnetic flux | Magnetic flux
command «1 | command «1 | command «i
Regenerative Regenerative
P : driving ) driving
torque limit torque limit
(Pr.810=1) (Pr.810=1)
Torque
3 - - command -
(Pr.804 = 0)
868 Stall
4 prevention Torque limit Ig:gr?"ﬁa\nd Torque limit
operation (Pr.810=1) (Pr.804 = 0) (Pr.810=1)
level input ’
Forward/
reverse
5 - - rotation -
speed limit
(Pr.807 = 2)
Torque bias
6 : input ) :
(Pr.840 =1,
2,3)
9999 - - - -
0_ B Frequency Speed Speed limit
(initial command command (AU signal-ON) |~
value) | (AU signal-ON) | (AU signal-ON) d
1 ) Magpnetic flux | Magnetic flux | Magnetic flux
command «1 | command -1 | command «i
858
Stall
4 prevention Torque limit | _ Torque limit
operation (Pr.810=1) (Pr.810 =1)
level input
9999 - - - -

=] This function is valid under vector control.
-: No function

152 When setting parameters, refer to the Instruction Manual (Detailed) and understand instructions.



(E3ss9, 860
EBss2

Refer to the page on Pr.82.
Refer to the page on Pr.80.

Encoder pulse dividing output

Pr.875
setting

Operation

Description

0
(initial
value)

Normal
operation

The output of the inverter is shut off immediately
if any fault occurs. At this time, the alarm output
2 signal (ER) and a fault signal are output.

Name

Name

E_n(‘:older pullse 863
division ratio

413 M601

Control terminal
M600 option-Encoder

pulse division ratio

When the FR-A8AL or FR-A8TP is used, the encoder pulse at the
motor end can be divided in division ratio set in Pr.413 (for the FR-
ABAL) or Pr.863 (for the FR-A8TP) for the signal output.
Use this parameter to make the response of the machine to be input

slower, etc.

Output torque detection

MagneticifliK

864 M470 Torque detection

Name

A signal is output when the motor torque is higher than the setting of

Pr.864.

This function can be used for electromagnetic brake operation, open

signal, etc.

The Torque detection (TU)

signal turns ON when the %
output torque reaches the 2
: 2 | Pr.864
detection torque value set 5
in Pr.864 or higher. 3
The Torque detection (TU)
TU

signal turns OFF when the
output torque drops lower
than the detection torque

value.

m865
m866
m867
m868
EIseg
m870
m872
m873
m874

Refer to the page on Pr.41.
Refer to the page on Pr.55.
Refer to the page on Pr.C0(900).
Refer to the page on Pr.858.
Refer to the page on Pr.C0(900).
Refer to the page on Pr.41.
Refer to the page on Pr.251.
Refer to the page on Pr.285.
Refer to the page on Pr.22.

Fault definition

Name

875 HO030 Fault definition
Fault output can be
done after deceleration

Output

stop when motor thermal
protection is activated.

ON

o
)
hy

Fault
definition

At activation of the external thermal relay
(E.OHT), motor load (electronic thermal O/L
relay) (E.THM) and PTC thermistor (PTC)
protective functions, the alarm output 2 (ER)
signalis is displayed, and the motor decelerates
to stop. After it stops, a fault signal is output.
During fault occurrence aside from the E.OHT,
E.THM and E.PTC, the output is immediately
shut off, and the fault is outputted.

Under position control, the operation of the
setting value "0" is applied.

E3s7s
EAs77

egeneration avoidance function

Refer to the page on Pr.9.

to 881 R

efer to the page on Pr.828.

(P W RoUP Name (P2 JGRoUP) Name

882 G120 Regeneration avl0|dance 883 G121 Regeneration avoidance
operation selection operation level
Regeneration avoidance Regeneration avoidance

884 G122 atdeceleration detection |885 G123 compensation frequency
sensitivity limit value

886 G124 Regeneration avoidance 665 G125 Regeneration avoidance
voltage gain frequency gain

The regenerative status can be avoided by detecting the

regenerative status and raising the frequency.

« Continuous operation is possible by increasing the frequency
automatically so it will not go into regenerative operation even
when the fan is turned forcefully by other fans in the same duct.

Pr.

Setting range

Description

frequency N

Fault output : ON

(ALM, ALM2)

Alarm output 2
(ER)

E.OHT
occurrence

E.OHT
display

When setting parameters, refer to the Instruction Manual (Detailed) and understand instructions.

Time

0 (initial value)

Disables regeneration avoidance function

882

1

Constantly enables regeneration avoidance
function

Enables regeneration avoidance function only
during constant-speed operation

883

300 to 800 V

Set the bus voltage level to operate the
regeneration avoidance operation. When the bus
voltage level is set low, it will be harder to
generate overvoltage error, but actual
deceleration time will be longer.

Set the setting value higher than power supply

voltage x V2.

0 (initial value)

Disables regeneration avoidance due to bus
voltage change rate

884

1to5

Set the sensitivity to detect the bus voltage
change rate.

Settingvaluel —» 5
Detection sensitivity Low  —»  High

885

0 to 590 Hz

Set the limit value for frequency to rise when the
regeneration avoidance function operates.

9999

Disables frequency limit

886

0 to 200%

Adjust the response at the time of regeneration
avoidance operation. When the setting value is
set larger, response against the bus voltage
change will improve, but the output frequency

665

0 to 200%

may become unstable. If the load inertia of the
motor is large, set the setting value of Pr.886
smaller. When the vibration cannot be stabilized
even if the setting value of Pr.886 is made
smaller, set the setting value of Pr.665 smaller.

Bus voltage
(VDC)

Regeneration avoidance operation
example for deceleration

Output
frequency(Hz)

Time
During regeneration
avoidance function operation  Time

slalaweled Jo suoeue|dx3 H

153



Free parameter

Name

Name

» The items that can be monitored on the cumulative energy saving

monitor (Pr.52, Pr.774 to Pr.776, Pr.992 = "51") are indicated below.
(The monitor value of the cumulative monitor can be shifted to the right
with Pr.891 Cumulative power monitor digit shifted times.)

888

E420

Free parameter 1

889

E421

Free parameter 2

These parameters can be used for any purpose.

Any number within the setting range of 0 to 9999 can be input.

For example, these humbers can be used:

¢ As a unit number when multiple units are used.

« As a pattern number for each operation application when multiple
units are used.

* As the year and month of introduction or inspection.

Energy saving monitor

Energy saving
monitored Description and formula Increment
item
Power saving | The cumulative power saving is added up per hour. | 0.01 kWh «1
amount T (Power saving rate x At) 0.1 kWh =2
Power cost | The power saving amount in terms of cost. 0.01 =1
saving Power saving x Pr.896 0.1+
Estimated value of annual power saving amount. 0.01 kWh =1
Annual power ) Pr.899
saving Power saving amount « 24 x 365 x r.
amount Operation time during power 100
saving accumulation 0.1 kWh =2
Annual power | Annual power saving amount in terms of cost. | 0.01 «I
cost savings | Annual power saving amount x Pr.896 0.1

*1  Increment for the FR-A820-03160(55K) or lower and the FR-
A840-01800(55K) or lower

*2  Increment for the FR-A820-03800(75K) or higher and the FR-
A840-02160(75K) or higher

Adjusting terminal FM/CA and terminal

AM (calibration)

P2 [ GRoP) Name P2 [ GRoP) Name

8ol Mo23 Sumulaivepower g5 Mo00 oad factor
monitor digit shifted times
Energy saving Control selection

893 M201 monitor reference 894 M202 during commercial
(motor capacity) power-supply operation

895 M203 Fowersavingrate  goq \504 power unit cost
reference value

897 M205 Powgr saving . 898  M206 Powgr saving cumulative
monitor average time monitor clear

899 M207 Operation time rate 52 M100 Operation pangl main
(estimated value) monitor selection

54 M300 FM/CA termma! 158  M301 AM terjmlnal function
function selection selection
Operation panel Operation panel

774 ECUS monitor selection 1 775 Rlee monitor selection 2
Operation panel Operation panel

776 Mm103 P! pane 992 M104 setting dial push
monitor selection 3 } ;

monitor selection

From the power consumption estimated value during commercial
power supply operation, the energy saving effect by use of the
inverter can be monitored and output.
« The items that can be monitored on the power saving monitor
(Pr.52, Pr.54, Pr.158, Pr.774 to Pr.776, Pr.992 = "50") are
indicated below.
(Only Power saving and Average power saving can be set to
Pr.54 (terminal FM, terminal CA) and Pr.158 (terminal AM).)

E3 R Name 3 R Name
@%0) WD EQT@?QTLT' g;%n) WAL ﬁa'\fittm?;?ci)r;al
EJBSO) M330 SCil’;rnraelmoutputblas ggso) M331 gtljrrrr::ttoutputblas
(Cgls?L) M332 SCilérnrglmoutput gain ?91311) M333 ngjjrrrr::ttoutput gain
867 M321 AM output filter 869 M334 Current output filter

sialaweled Jo suoljeue|dxg H

Energy saving
monitored Description and formula Increment
item
The difference between the estimated value of
the required power during commercial power 0.01 KW
EavEr Sevdin supply operation and the input power /(j 1 KW
9 | calculated with the inverter. o
Power supply during commercial power supply
operation - input power monitor
The power saving ratio with the commercial
power supply operation as 100%.
Power saving
Power saving Power during commer_cial = 100 01%
rate power supply operation L0
The power saving ratio with Pr.893 as 100%.
Power saving
Pr.893 x 100
The average power saving per hour during a
i i 0.01 kWh
Average predetermined t|lme (Pr.897). oL kwh
power saving ¥ (Power saving x At) | :
Pr.897
The average power saving ratio with the
commercial power supply operation as 100%.
¥ (Power saving rate x At)
Average Pr.897 x 100
ower savin - — 0.1%
pow rate ving The average power saving ratio with Pr.893 as 0
100%.
Average power saving
Pr.893 x 100
c/;\v\\llzrragoest The average power saving in terms of cost. 0.01/0.1
P savings Average power saving x Pr.896 *1

By using the operation panel or parameter unit, terminals FM, CA

a

nd AM can be calibrated to the full scale.

« Terminal FM calibration (CO (Pr.900))

Terminal FM is preset to output pulses. By setting the calibration
parameter CO (Pr.900), the meter connected to the inverter can
be calibrated by parameter setting without use of a calibration
resistor.
Using the pulse train output of terminal FM, a digital display can
be provided to connect a digital counter. The monitor value is
1440 pulses/s output at the full-scale value of Pr.54 FM/CA
terminal function selection.

<\ndica(or >

1mA full-scale

(Digital indicator)
analog meter

F- 1mA

[ ) m
Pt
Calibration
resistor *1 SVDC’_‘ ’_‘
SD
] =
T2 [«

Pulse width T1: Adjust using the calibration parameter C0 (Pr.900)

Pulse cycle T2: Set with Pr.55 (frequency monitor)
Set with Pr.56 (current monitor)

FM

] Not needed when the operation panel (FR-DU08) or parameter
unit (FR-PUQ7) is used for calibration.
Use a calibration resistor when the indicator (frequency meter)
needs to be calibrated by a neighboring device because the
indicator is located far from the inverter.
However, the frequency meter needle may not deflect to full-scale
if the calibration resistor is connected. In this case, calibrate
additionally with the operation panel or parameter unit.

Calibration with Pr.900 cannot be done when terminal FM is set to open
collector output with Pr.291 Pulse train I/O selection.

Calibration of terminal AM (C1 (Pr.901))

Terminal AM is initially set to provide a 10 VDC output in the full-
scale state of the corresponding monitor item. Calibration
parameter C1 (Pr.901) allows the output voltage ratio (gains) to
be adjusted according to the meter scale. Note that the maximum
output voltage is 10 VDC.

Using Pr.867, the output voltage response of terminal AM can be
adjusted in the range of 0to 5 s.

Terminal CA calibration (CO (Pr.900), C8 (Pr.930) to C11 (Pr.931))
Terminal CA is initially set to provide a 20 mADC output in the full-
scale state of the corresponding monitor item. Calibration
parameter CO (Pr.900) allows the output current ratio (gains) to
be adjusted according to the meter scale. Note that the maximum
output current is 20 mA DC.

154 When setting parameters, refer to the Instruction Manual (Detailed) and understand instructions.




« Set a value at the minimum current output in the calibration
parameters C8 (Pr.930) and C9 (Pr.930). Calibration parameter
C10 (Pr.931) and C11 (Pr.931) are used to set a value at the
maximum current output.

Using Pr.869, the output current response of terminal CA can be
adjusted in the range of 0 to 5 s.

(EBc2 (902) to C7 (905), C12 (917) to C19 (920), C38 (932) to C41 (933)

Refer to the page on Pr.125.
E3cs (930) to C11 (931)
(EBc42 (934) to C45 (935)

Refer to the page on Pr.CO (900).
Refer to the page on Pr.127.

Using the power supply exceeding 480 V

P2 [ GRoUP) Name
977  E302 Input yoltage mode
selection

To input a voltage between 480 V and 500 V to the 400 V class
inverter, change the voltage protection level.

Buzzer control of the operation panel

990 E104 PU buzzer control

Name

The buzzer can be set to "beep" when the keys of the operation
panel (FR-DUO08) and parameter unit (FR-PUQ7) are operated.

Pr.990 setting Description

0 Without buzzer

With buzzer

1
(initial value)

Pr. 977 setting

Description

(initialovalue) 400 V class voltage protection level
1 500 V class voltage protection level

PU contrast adjustment

991 E105

Name

PU contrast

adjustment
Contrast adjustment of the LCD of the LCD operation panel (FR-
LUO08) and the parameter unit (FR-PUQ7) can be performed.
Decreasing the setting value makes the contrast lighter.

Pr. 991 setting

Description

0: Light

Parameter clear, parameter copy, and

initial value change list

0to 63
63: Dark

E3oo2
(&304, 995

Refer to the page on Pr.52.
Refer to the page on Pr.286.

Fault initiation function

3 R Name (P2 W GROUP) Name

989 E490 Zle;rr?]:nggagzpy Pr.CLR Parameter clear

ALL.CL All parameter clear Err.CL Fault history clear m m Name
Pr.CPY Parameter copy Pr.CHG :ir15|:|al value change 997 H103 Faultinitiation

* Set Pr.CLR Parameter clear = "1" to initialize all parameters.
(Calibration parameters are not cleared.)1

* Set ALL.CL All parameter clear = "1" to initialize all parameters.*1

« Set Err.CL Fault history clear = "1" to clear the faults history.

« Use Pr.CPY to copy the parameter setting to multiple inverters.

A fault (protective function) is initiated by setting the parameter.
This function can be used to check how the system operates at
activation of a protective function. The read value is always "9999".
Even if "9999" is set, the protective function is not activated.

¢ Faults that can be written with Pr.997 Fault initiation

Pr.997 Pr.997 Pr.997
setting Fault setting Fault setting Fault
Pr. CPY setting Description 16 EOCL 164 E16 514 E.MB2
0.— Cancel : 17 Eoc2  |[165 E17 215 E.MB3
1.RD Copy the source parameters to the operation panel. 18 EOC3 165 E1ls 216 E MB4
Write the parameters copied to the operation panel to
2.WR the destination inverter. 32 E.OV1 165 E.19 217 E.MB5
3.VFY Verify parameters in the inverter and operation panel. & E.Ov2 e E.20 2 E.MB6
If th t tting i ied from the FR-A820-03160(55K) S E.OV3 176 E.PE 219 ENB7
e parameter setting is copied from the FR- -
or lower and FR-A840-01800(55K) or lower to the FR-A820- i E.THT 177 E.PUE 220 EEP
03800(75K) or higher and FR-A840-02160(75K) or higher, or 49 E.THM 178 E.RET 222 E.MP
from the FR-A820-03800(75K) or higher and FR-A840- 64 E.FIN 179 E.PE2 225 E.IAH«
02160(75K) or higher to the FR-A820-03160(55K) or lower and 80 E.IPF 192 E.CPU 228 E.LCI
FR-A840-01800(55K) or lower, the |_ I warning appears on the 81 E.UVT 193 E.CTE 229 E.PCH
operation panel. ' _ 82 E.ILF 194 E.P24 230 E.PID
After setting the parameters that have the different setting range, % EOLT 196 E.CDO 231 EEHR
set Pr.989 as follows.
97 E.SOT 197 E.IOH 241 E.1
Pr. 989 setting Operation 98 E.LUP 198 E.SER 242 E.2
10 Cancels the warning of FR-A820-03160(55K) or lower and 99 E.LDN 199 E.AIE 243 E.3
FR-A840-01800(55K) or lower. 112 E.BE 200 E.USB 245 E5
100 Cancels the warning of FR-A820-03800(75K) or higher 128 E.GF 201 E.SAF 246 E.6
and FR-A840-02160(75K) or higher.
129 E.LF 208 E.OS 247 E.7
To display only the numbers of the parameters that have been 144 EOHT 209 E.OSD 251 E1l
::irsutanged from their initial values, use Pr.CHG Initial value change a5 EpTC >10 CECT 53 E13
1 If Pr.77 Parameter write selection ="1", the parameter setting is 160 E.OPT 2n E.OD
not cleared. 161 E.OP1 213 E.MB1
*]  IP55 compatible models only.

When setting parameters, refer to the Instruction Manual (Detailed) and understand instructions.
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Pr.998 and IPM

Automatic parameter setting

Refer to the page 214.

Name

Name

999

E431

Automatic parameter

setting RUTe

Automatic parameter
setting

Parameter settings are changed as a batch. Those include
communication parameter settings for the Mitsubishi's human

Notch filter

(Pl Grour) Name (Pl Grour) Name
Notch filter .

1003 G601 frequency 1004 G602 Notch filter depth

1005 G603 Notch filter width

The response level of speed control in the resonance frequency
band of mechanical systems can be lowered to avoid mechanical
resonance.

machine interface (GOT) connection and the parameter setting for Pr. Setting range Description
the rated frequency settings of 50 Hz/60 Hz. 0 (initial value) No notch filter
Multiple parameters are changed automatically. Users do not have 1003 810 1250 Hz Set the frequency for the center of gain
to consider each parameter number. (Automatic parameter setting attenuation.
mode) 1004 (Oto3 0 (Deep) — 3 (Shallow)
1005 |0Oto3 0 (Narrow) — 3 (Wide)
Operation in the automatic
Pl’t-?_99 Description parameter setting mode . Pr.1003
S ( [ U Gain Notch filter fre
0 1) quency
0dB . Frequency
9999 !
(initial | No action - ;
value) !
Sets the standard monitor | o
€ " v _y "pID" it 11" i Notch filter width
1 indicator setting of PID control. AUTO" - "PID" — Write "1 3
Automatically sets the monitor N W upAe -
2 indicator for PID control. AUTO" — "PID" — Write "2 PrA004 [~
- Notch filter depth
Automatically sets the
communication parameters for
10 the GOT connection with a PU "AUTO" — "GOT" — Write "1"
connector (FREQROL 500/700/
800, SENSORLESS SERVO ; H
, ) Simple clock function
Automatically sets the
communication parameters for
the GOT connection with RS-
11| 485 terminals (FREQROL 500/ | [PEJcRow Name [PEJcRow Name
700/800, SENSORLESS 1006 E020 Clock (year) 1007 E021 Clock (month, day)
SERVO) 1008 E022 Clock (hour, minute)
Automatically sets the . . . ;
communication parameters for The t|me can be set. The time can only be updated while the inverter
12 the GOT connection witha PU | "AUTO" — "GOT" — Write "2" power is ON.
connector (FREQROL 800
(Automatic Negotiation)) Pr. Description
Automatically sets the 1006 Set the year (A.D.).
communication parameters for Initial value: 2000
13 the GOT connection with RS- -
) Set the month and day.
485 term|lnals (FR.EQROL 800 1000 and 100 digits: January to December
(Automatic Negotiation)) 1007 |10 and 1 digits: 1 to end of month (28, 29, 30 or 31)
50 Hz rated Sets the related For December 31, set "1231".
20 frequency | Parameters ofthe |"AUTO" — "F50" — Write "1" Initial value: 101 (January 1)
rated cfir'equenc};y Set the hour and minute using the 24-hour clock.
60 Hz rated | 2¢cording to the 1000 and 100 digits: 0 to 23 hours
ower supply - it ;
21 frequency b 1008 |10 and 1 digits: 0 to 59 minutes
frequency For 23:59, set "2359".

Direct setting

Name

1000 E108

Direct setting
selection

The PID set point setting screen (direct setting screen) can be
displayed first on the LCD operation panel according to the
parameter setting.

Pr.1000 L
setting Description
0 (initial " ;
value) Displays the frequency setting screen.
1 Displays the direct setting screen (for set point setting).
2 Displays the direct setting screen (for set point setting) and
the frequency setting screen.
(E31002 Refer to the page on Pr.82.

Initial value: 0 (00:00)

¢ When the year, month, day, time and minute are set in the
parameters, the inverter counts the date and time. The date and
time can be checked by reading the parameters.

Because the date and time are cleared after turning OFF the
control circuit power supply, the clock function must be reset after
turning ON the power supply. Use a separate power supply, such
as an external 24 V power supply, for the control circuit of the
simple clock function, and supply power continuously to this
control circuit.

By using the real-time clock function with the FR-LUO8, it is not
necessary to set the time again even when the power supply is
turned OFF.

« The set clock is also used for functions such as faults history.

(E31018

Refer to the page on Pr.52.

When setting parameters, refer to the Instruction Manual (Detailed) and understand instructions.



Trace function

Resetting USB host errors

3 R Name (P2 W GROUP) Name 3 &R Name
1020 A900 -Sr;?gfti‘:)pne’a“o” 1021 A901 Trace mode selection| 1049 |E110 JUSB host reset
Number of analo When a USB device is connected to the USB connector (connector
1022 A902 Sampling cycle 1023 A903 ., -nnels 9 A), the USB host error can be canceled without performing an
; inverter reset.

1024 A904 Sampling auto start 1025 A905 T”Iggfir g"’de

Nurmb ; i ie elc 0 Pr. 1049 setting Description

umber ot sampling nalog source .
1026 A06 pofore trigger 1027 A910 .ojaction (1ch) 0 (initial value) | Read only
1 Resets the USB host.

1028 A911 Analog source 1029 A912 Analog source

selection (2ch) selection (3ch)

Analog source Analog source .
1030 A913  ggjection (4ch) 1031 A914 gelection (5¢ch) Antl-Sway control
1032 A915 Analog source 1033 A916 Analog source

selection (6ch) selection (7ch)

Analog source Analog trigger E3 g Name 3 g Name

1034 A917 lecti ach 1035 A918 h |

Ze e|C |on_( <h) e DC brake judgment Anti-sway control
nalog trigger ; 1072 A310 time for anti-sway 1073 A311 e X
1036 A919 operation selection 1037 A920 Analog trigger level control operation operation selection
Digital source Digital source Anti-sway control Anti-sway control
1038 B selection (1ch) 1039 B selection (2ch) 1074 A312 frequency 1075 A313 depth
Digital source Digital source Anti-sway control
1040 A932 . loction (3ch) 1041 A933  _ loction (4ch) 1076 A314 .o 1077 A315 Rope length
1042 Ag3s Digital source 1043 Ag3s Digital source 1078 A316 Trolley weight 1079 A317 Load weight
selection (5ch) selection (6¢ch) Swingi ; lifted load i d " :
= . winging of crane-lifted load is suppressed on the crane running
1044 A936 Dlgltal_ source 1045 A937 Dlgltal_ source :
selection (7ch) selection (8ch) axis.
Digital trigger Digital trigger
1046 A938  hannel 1047 AS39 " eration selection Pr. Setting range Description
The operating status of the inverter can be traced and saved on a Eetk‘h‘i waiting “fge tOtStél‘” the ch iL‘)J'eCf:ionth
. rake (zero speed control, servo lock) after the

USB memory device. . . 1072 0to10s output frequency reaches the Pr.10 DC

Saved data can be monitored by FR Configurator2, and the status of injection brake operation frequency or

the inverter can be analyzed. lower.

 This function samples the status (analog monitor and digital monitor) 0 (initial value) Anti-sway control disabled
of tt:je_t_inv)e(ter, tracets éhe sgmpling tc:1ata Wh(li'n a ttriggezj (ttrace start 1073 1010 1250 Hz Anti-sway control enabled
condition) is generated, and saves the resulting trace data. —

« Start of sampling and copying of data (Pr.1020, Pr.1024) 0.05t0 2 Hz Set§ th? vibration freq‘uency of the load.
Set the trace operation. The trace operation is set by one of two 1074 A vibration frequency is estimated based on
ways, by setting Pr.1020 Trace operation selection and by 9999 tsrxapré]c;?]ZrZ)lt(i)sPr(.ajr-f%ngn:SmngS‘ and anti-
setting in the trace mode on the operation panel. Y P :

To automatically start sampling when the power supply is turned 1075 |0to3 0 (Deep) — 3 (Shallow)
ON or at a recovery after an inverter reset, set "1" to Pr.1024 1076 |Oto3 0 (Narrow) — 3 (Wide)
Sampling auto start. 1077 |0.1to50m Set the rope length of the crane.
Pr. 1020 setting Settinrgota)étrace Operation 1078 1 to 50000 kg Set the weight of the trolley.
1079 1 to 50000 kg Set the weight of the load.

0 (initial value) Sampling standby

O |
+ |
: | EE
:  |EEREE
+ |EhEEE

Turning OFF the operation panel display

1048 |E106

Sampling start

Forced trigger (sampling stop)

Sampling stop

Data transmission

Name

Display-off waiting
time

Monitor indicators can be turned OFF while the operation panel (FR-
DUO08) is not used.

Pr. 1048 setting
0 (initial value)

Description
The display is always ON.
Set the waiting time to turn off
the monitor display after the
operation panel becomes idle.

1to 60 min

When setting parameters, refer to the Instruction Manual (Detailed) and understand instructions.

Emergency stop function

Name

1103

F040

Deceleration time at
emergency stop

At a failure in the host controller, the motor can be decelerated to a
stop using an input via an external terminal.
At turn-ON of the emergency stop signal (X92), the motor is

decelerated in the deceleration time of Pr.1103 in accordance with

the torque

(EB1134
(E31150
EB1221
(EB1294
(E31208
(31290

limit set in Pr.815.

to 1149 Refer to the page on Pr.127.
to 1199 Refer to the page on Pr.414.
to 1293 Refer to the page on Pr.419.
to 1297 Refer to the page on Pr.426.
Refer to the page on Pr.422.
Refer to the page on Pr.10.
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Start count monitor Load characteristics fault detection

EE\ (GROUP) Name EE\ (GROUP) Name EE (GROUP) Name EE (GROUP) Name

1410 A170 Sta_rtl_ng times lower 1411 A171 Stalrtl‘ng times upper 1480 H520 Load characteristics 1481 H521 Load characteristics
4 digits 4 digits measurement mode load reference 1

« The inverter starting times can be counted. 1482 Hszp -0ad characteristics |),a5 (555 Load characteristics
. g ) . -~ load reference 2 load reference 3

¢ Confirming the starting times can be used to determine the timing — —

of the maintenance, or can be used as a reference for system 1484 H524 Load characteristics |, g5 H525 Load characteristics
inspection or parts ;eplacement load reference 4 load reference 5

) 1486 H526 Loac_i char?ctenstlcs 1487 H527 Lc_)a_d char?cterlstlcs

Pr. Setting range Description maX|qum requency mmlmL:m requency

- — Upper limit warning Lower limit warning
1410 0 to 9999 Displays the lower four digits of the number 1488 H531 detection width 1489 H532 detection width

of the inverter starting times.

Upper limit fault Lower limit fault

1490 H833 " jotection width 1491 H834  jetection width

1411 0 to 9999 Displays the upper four digits of the number

of the inverter starting times. Load status
« Every start signal input (the RUN signal ON) while the inverter geltecnf)” s/i?”aclj
output is stopped is counted as the inverter starting time. (Starting 1492 H535 r:fsr);:]'g;e oa
during pre-excitation is also counted.) measurementwaiting
st [onl _ [ToNl [on] [on'] [on'] time
L on — This function is used to monitor whether the load is operating in
RUN ON ON ON ON

normal condition by storing the speed/torque relationship in the
inverter to detect mechanical faults or for maintenance. When the
load operating condition deviates from the normal range, the

Output
frequency

Time

3 protective function is activated or the warning is output to protect the
2 .
start count 1 inverter or the motor.
Pr. Setting range Description
1412, 1413 - Load characteristics measurement is normally
m Refer to the page on Pr.82. 0 (initial value) completed.
1480 | 1 Load characteristics measurement mode is started.
2,3,4,5,81, The load characteristics measurement status is
82, 83, 84, 85 displayed. (Read-only)
s Set the reference value of normal load
1482 characteristics.
1483 | 0 to 400% 8888: The present load status is written as
1484 reference status.
1485 9999: The load reference is invalid.

Set the maximum frequency of the load
characteristics fault detection range.

Set the minimum frequency of the load
characteristics fault detection range.

Set the detection width when the upper limit load

1486 | 0 to 590 Hz

1487 | 0 to 590 Hz

sialaweled Jo suoljeue|dxg H
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1488 0 to 400% fault warning is output.

9999 Function disabled

0 to 400% Set the de_tecyon width when the lower limit load
1489 fault warning is output.

9999 Function disabled

0 to 400% Set the detecnon‘ W]dth when output is shut off
1490 when the upper limit load fault occurs.

9999 (initial Function disabled

value)

0 to 400% Set the detectmrj V\{|dth when output is shut off
1401 when the lower limit load fault occurs.

9999 (initial Function disabled

value)

Set the waiting time after the load fault is detected
until warning output or output shutoff.

1492 (0to 60 s In the load characteristics measurement mode, set
the waiting time after the load measurement
frequency is reached until the load reference is set.

Upper limit warning detection
Load statt
oadstatus _ width (Pr.1488)

| ’1 Upper limit fault detection

width (Pr.1490)

L Lower limit fault detection
: L width (Pr.1491)
: Lower limit warning detection

Load reference 5 - ------------ccooooooooooooooo oS
(Pr.1485)

Load reference4 | . __ .~ w

(Pr.1484) width (Pr.1489)

Load reference 3 ; '
(Pr1483)[ T s - : +— Normal load range

Load reference 2
(Pr.1482)

Load reference 1 --------
(Pr.1481) .

1 2 3 4 5 Output frequency
(Pr.1487) (Pr.1486)

158 When setting parameters, refer to the Instruction Manual (Detailed) and understand instructions.



To perform energy-saving operation for an application such as a fan or pump, set the parameters as follows.

« Load pattern selection (Pr.14)

Optimal output characteristics (V/F characteristics) can be
selected for application or load characteristics.

e Set"1" (for variable-torque load) in
Pr.14 Load pattern selection.

* The output voltage will change in
square curve against the output
frequency at the base frequency or
lower.

¢ Set this parameter when driving a
load with load torque change
proportionally against the square of
the rotation speed, such as a fan or

pump.

=
Output voltage 3

When setting parameters, refer to the Instruction Manual (Detailed) and understand instructions.

Pr. 3 Base frequency
Output frequency (Hz)

« Energy saving control (Pr.60)

Inverter will perform energy saving control automatically even
when the detailed parameter settings are made.
It is appropriate for an application such as a fan or pump.

* Set Pr.60 Energy saving
control selection ="9" 100
(Optimum excitation control
mode).

* The Optimum excitation

control is a control method

to decide the output voltage
by controlling the excitation
current so the efficiency of

the motor is maximized. 0 2 40 60 & 00

The energy saving effect Motor laad torgue (%)

cannot be expected when

the motor capacity is

extremely smaller than the

inverter capacity, or when

multiple motors are

connected to one inverter.

Optimum excitation control

80

More energy saving

60

40
VIF control

20

Motor efficiency (%)

[Comparison of Mitsubishi products]
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Protective Functions

When the inverter detects a fault, depending on the nature of the fault, the operation panel displays an error message or warning, or a
protective function is activated to trip the inverter.

Name

Description

Operation panel
indication

Error message *2

Faults history

The operation panel stores the fault indications which appears when a protective function is activated
to display the fault record for the past eight faults.

Operation panel lock

Appears when operation was tried during operation panel lock.

Password locked

Appears when a password restricted parameter is read/written.

Parameter write error

Appears when an error occurred during parameter writing.

Copy operation error

Appears when an error occurred during parameter copying.

Error

Appears when the RES signal is on or the PU and inverter can not make normal communication.

Warning *3

Stall prevention
(overcurrent)

Appears during overcurrent stall prevention.

Stall prevention
(overvoltage)

Appears during overvoltage stall prevention. Appears while the regeneration avoidance function is
activated.

Regenerative brake pre-
alarm 8

Appears if the regenerative brake duty reaches or exceeds 85% of the Pr.70 Special regenerative
brake duty value. If the regenerative brake duty reaches 100%, a regenerative overvoltage (E. OV[])
occurs. (Standard models only)

Electronic thermal relay
function pre-alarm

Appears when the electronic thermal O/L relay has reached 85% of the specified value.

PU stop

is pressed in an operation mode other than the PU operation mode.

Speed limit indication
(output during speed limit)

Appears if the speed limit level is exceeded during torque control.

Continuous operation
during communication
fault

Appears when the operation continues while an error is occurring in the communication line or
communication option (when Pr.502 = "4").

Parameter copy

Appears when parameter copy is performed between inverters FR-A820-03160(55K) or lower, FR-
A840-01800(55K) or lower, FR-A820-03800(75K) or higher and FR-A840-02160(75K) or higher

Safety stop

Appears when safety stop function is activated (during output shutoff).

Maintenance signal output
1to3+8

Appears when the inverter's cumulative energization time reaches or exceeds the parameter set
value.

[
N

USB host error

Appears when an excessive current flows into the USB A connector.

Home position return error

Appears when an error occurs during the home position return operation under position control.

24V external power supply
operation

Flickers when the main circuit power supply is off and the 24 V external power supply is being input.

Load fault warning =8

Appears when the load is deviated from the upper or lower limit of the warning detection range.

Ethernet communication

Appears when Ethernet communication is interrupted by physical factors. (This function is intended for

function) =1

fault the FR-A800-E only.) I v
T B lET Appears when the cooling fan remains stopped when operation is required or when the speed has = N
= decreased. M
S—(u Internal fan alarm Appears when the internal fan fails, or at a reference replacement time. (IP55 compatible models only) '-_- "“" '-_-'
Overcurrent trip during i ; [ |
el Appears when an overcurrent occurred during acceleration. oo o
Overcurrent trip during ; : - e
constant speed Appears when an overcurrent occurred during constant speed operation. [
Overcurrent trip during ) . = - =
deceleration or stop Appears when an overcurrent occurred during deceleration and at a stop. [
Regenerative overvoltage i i [ T A |
trip during acceleration Appears when an overvoltage occurred during acceleration. oo’
Regenerative overvoltage . : [ (=
trip during constant speed Appears when an overvoltage occurred during constant speed operation. [ I 1 72
Regenerative overvoltage trip . ) = s
during deceleration or stop Appears when an overvoltage occurred during deceleration and at a stop. [ |
Inverter overload trip o
«~ | (electronic thermal relay |Appears when the electronic thermal relay function for inverter element protection was activated. "-- ,‘ 'L-""
= function) =1 —.
E Motor overload trip —
L | (electronic thermal relay |Appears when the electronic thermal relay function for motor protection was activated. - ,‘ ,L-‘ ,'"l‘

Heatsink overheat

Appears when the heatsink overheated.

Instantaneous power
failure

Appears when an instantaneous power failure occurred at an input power supply. (Standard models
and IP55 compatible models only)

Undervoltage

Appears when the main circuit DC voltage became low. (Standard models and IP55 compatible
models only)

Input phase loss =8

Appears if one of the three phases on the inverter input side opened. (Standard models and IP55
compatible models only)

Stall prevention stop

Appears 3 s after the output frequency is reduced to the reference value by the stall prevention (torque
limit) operation.

Loss of synchronism
detection

The inverter trips when the motor operation is not synchronized. (This function is only available under

PM sensorless vector control.)




Operation panel

Fault =5

Name Description o Rt
Upper limit ffgu“ detection Appears when the load exceeds the upper limit of the fault detection range. 'l.-. 'l ,i ‘l".-.l
Lower limit fflsu't detection Appears when the load falls below the lower limit of the fault detection range. "-_- ,‘ '--" "“"
Brake t - | The inverter trips if an alarm occurs in the brake circuit, e.g. damaged brake transistors. In this case, _ _
LaKE J:{:asc'ﬁoﬂ alarMm | the inverter must be powered off immediately. (Appears when an internal circuit fault occurred for ,'-- "--' ,'--
separated converter types and IP55 compatible models.) - -
Output side earth (ground) , ) = -
ol OVETELNT G Appears when an earth (ground) fault occurred on the Inverter’s output side. [ I
Output phase loss Appears if one of the three phases on the inverter output side opened. 'L_. " :._.
External thermal relay : : " e T L
operation s6 Appears when the external thermal relay connected to terminal OH is activated. Rl
PTC thermistor operation The inverter trips if resistance of the PTC thermistor connected between terminal 2 and terminal 10 e = =l
P has reached the Pr.561 PTC thermistor protection level setting or higher. =, -
Appears when torque command by the plug-in option is selected using Pr. 804 when no plug-in option is _ o
Option fault mounted or an AC power supply is connected to the R/L1, S/L2, T/L3 when the high power factor |'-- ,‘ ",L-"'
converter and power regeneration common converter connection setting (Pr.30 =2) is selected. - =
[y (=
=, ato

Communication option
fault

Appears when a communication line error occurs in the communication option.

Parameter storage device
fault

Appears when operation of the element where parameters stored became abnormal. (control board)

PU disconnection

Appears when a communication error between the PU and inverter occurred, the communication
interval exceeded the permissible time during the RS-485 communication with the PU connecter, or
communication errors exceeded the number of retries during the RS-485 communication.

Retry count excess *8

Appears when the operation was not restarted within the set number of retries.

Parameter storage device
fault

Appears when operation of the element where parameters stored became abnormal. (main circuit
board)

CPU fault

Appears during the CPU and peripheral circuit errors occurred.

Operation panel power
supply short circuit

Appears when the RS-485 terminal power supply or operation panel power supply was shorted.

24 VDC power fault

When the 24 VDC power output via terminal PC is shorted, or when the external 24 VDC power
supplied to terminal +24 is not enough, this function shuts off the power output.

Abnormal output current
detection 8

Appears when the output current is out of the output current detection range set by parameters.

Inrush current limit circuit

Appears when the resistor of the inrush current limit circuit overheated. (Standard models and IP55

fault compatible models only) . [}
Communication fault Appears when a communication error occurred during the RS-485 communication with the RS-485 —
(inverter) terminals. (This function is not intended for the FR-A800-E.) =

Analog input fault

Appears when 30 mA or more is input or a voltage (7.5 V or more) is input with terminal 2/4 set to
current input.

USB communication fault

Appears when USB communication error occurred.

Safety circuit fault

The inverter trips when a safety circuit fault occurs.

Overspeed occurrence *8

Indicates that the motor speed has exceeded the overspeed setting level (Pr.374).

Speed deviation excess
detection #7 =8

Stops the inverter output if the motor speed is increased or decreased under the influence of the load
etc. during vector control and cannot be controlled in accordance with the speed command value.

Signal loss detection *7 =8

Stops the inverter output if the encoder signal is shut off.

Excessive position fault =8

Indicates that the difference between the position command and position feedback exceeded the
reference.

Brake sequence fault =8

The inverter output is stopped when a sequence error occurs during use of the brake sequence
function (Pr.278 to Pr.285).

Encoder phase fault =7 *8

When the rotation command of the inverter differs from the actual motor rotation direction detected
from the encoder, the inverter output is stopped. (detected only during tuning is performed in the
"rotation mode" of offline auto tuning)

Magnetic pole position

When the offset value between the motor home magnetic pole position and the resolver home position

unknown 7 is unknown, the protective circuit is activated to stop the inverter output. [
Abnormal internal The inverter output is stopped when the internal temperature of the inverter rises abnormally. (IP55 = )
temperature compatible models only) =, 0

4 mA input fault =8

The inverter trips when the analog input current is 2 mA or less for the time set in Pr.778 4 mA input
check filter.

Pre-charge fault =8

The inverter trips when the pre-charge time exceeds Pr.764 Pre-charge time limit.
The inverter trips when the measured value exceeds Pr.763 Pre-charge upper detection level
during pre-charging.

PID signal fault =8

The inverter trips if the measured value exceeds the PID upper limit or PID lower limit parameter
setting, or the absolute deviation value exceeds the PID deviation parameter setting during PID
control.

Option fault

The inverter trips when a contact fault is found between the inverter and the plug-in option, or when
the communication option is not connected to the connector 1.

1
-
o

Ethernet communication
fault

If Ethernet communication is interrupted by physical factors or a no-communication state persists for
the permissible time or longer, the inverter trips. (This function is intended for the FR-A800-E only.)

I
"
-
-
—-—
-
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Operation panel

Name Description indication

The speed may not decelerate during low speed operation if the rotation direction of the speed
Opposite rotation command and the estimated speed differ when the rotation is changing from forward to reverse or —
deceleration fault =g from reverse to forward under real sensorless vector control. At this time, the inverter output is [
stopped if the rotation direction will not change, causing overload.

w
® [ Y
«_% Internal circuit fault Appears when an internal circuit error occurred. ": ! '—: '_‘
* . [
User definition error by the |Appears when the values 16 to 20 are set in the device SD1214 with the program operation of the ,"_' “'_', to
1

PLC function PLC function. - ol

x]  Resetting the inverter initializes the internal cumulative heat value of the electronic thermal O/L relay function.

*2  The error message shows an operational error. The inverter output is not shut off.

*3  Warnings are messages given before faults occur. The inverter output is not shut off.

=4 Alarm warn the operator of failures with output signals. The inverter output is not shut off.

x5 When faults occur, the protective functions are activated to shut off the inverter output and output the alarms.

=6 The external thermal operates only when the OH signal is set in Pr.178 to Pr.189 (input terminal function selection).

*7  Appears when a vector control compatible option is installed. (The protective function may or may not be available depending on the type of the connected
communication option.)

+*8  This protective function is not available in the initial status.
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When the converter unit detects a fault, depending on the nature of the fault, the operation panel displays an error message or warning, or a

protective function is activated to trip the inverter.

Operation panel

Name Description i Heation
Faults histor The operation panel stores the fault indications which appears when a protective function is —
y activated to display the fault record for the past eight faults. =TT
U y—
® Operation panel lock | Appears when operation was tried during operation panel lock. ’L.“" “ '..:
g Iy
§ Password locked Appears when a password restricted parameter is read/written. ,' "_" "_ '..:
@ = L O
£ Parameter write error | Appears when an error occurred during parameter writing. 'L- - :
o — —
u‘i Copy operation error Appears when an error occurred during parameter copying. - ’L- ’l o) ,L- L.‘l
o Appears when the RES signal is on or the PU and converter unit can not make normal —
communication. [
Electronic thermal relay ; o . =L
o function pre-alarm Appears when the electronic thermal O/L relay has reached 85% of the specified value. 7
_E’ Maintenance signal Appears when the converter unit's cumulative energization time reaches or exceeds the parameter | ., = . pa— =
c output 1 to 3 +7 set value. I I (el I ) R |
IS
24V external power : L ) . L — )
= supply operation Flickers when the main circuit power supply is off and the 24 V external power supply is being input. -
E i i ion is requi _
Sy Fan alarm Appears when the cooling fan remains stopped when operation is required or when the speed has =N
< decreased. e
Overvoltage trip Appears when the converter unit's internal main circuit DC voltage exceeds the specified value. 'L-. ,‘-" ,',' "-
Converter overload trip _ _ _
(electronic thermal relay |Appears when the electronic thermal O/L relay of the converter unit diode module is activated. ".- ,‘ l'"l'l'
function) =1 —. -
Heatsink overheat Appears when the heatsink overheated. 'L_. ,L_.'l '!\"l
Instanta;gﬁa:]: power Appears when an instantaneous power failure occurred at an input power supply. 'L_. ,‘ ,L_."L_.
Undervoltage Appears when power supply voltage of the converter unit is set at a low level. 'L-. 'l ‘l,i,l "-
Input phase loss #7 Appears if one of the three phases on the converter unit input side opened. 'L_. ,‘ " 'L_.
External thermal relay f i ; [ I
operation 16 Appears when the external thermal relay connected to terminal OH is activated. ool
Parameter storage device |Appears when operation of the element where parameters stored became abnormal. (control Pt ]
fault board) = iz
Appears when a communication error between the PU and inverter occurred, the communication _ _ _
PU disconnection interval exceeded the permissible time during the RS-485 communication with the PU connecter, or |'-- ,L-',' ",--
communication errors exceeded the number of retries during the RS-485 communication. - -
:* Retry count excess 7 | Appears when the operation was not restarted within the set number of retries. 'L—. 'L-‘.l 'L-. '!_
E Parameter storage device |Appears when operation of the element where parameters stored became abnormal. (main circuit —
fault board) .
=
=
CPU fault Appears during the CPU and peripheral circuit errors occurred. =

Operation panel power
supply short circuit

Appears when the RS-485 terminal power supply or operation panel power supply was shorted.

24 VDC power fault

When the 24 VDC power output via terminal PC is shorted, or when the external 24 VDC power
supplied to terminal +24 is not enough, this function shuts off the power output.

Inrush current limit circuit

Appears when the resistor of the inrush current limit circuit overheated.

fault
Communication fault Appears when a communication error occurred during the RS-485 communication with the RS-485 e et e |
(inverter) terminals. | g Y

Internal circuit fault

Appears when an internal circuit error occurred.

Option fault

The inverter trips if a plug-in option is disconnected while the converter unit power is ON.

]  Resetting the converter unit initializes the internal cumulative heat value of the electronic thermal O/L relay function.
*2  The error message shows an operational error. The inverter output is not shut off.

=3 Warnings are messages given before faults occur. The inverter output is not shut off.

*4  Alarm warn the operator of failures with output signals. The inverter output is not shut off.

x5 When faults occur, the protective functions are activated to shut off the inverter output and output the alarms.

*6  The external thermal operates only when the OH signal is set in Pr.178, Pr.180, Pr.187 or Pr.189 (input terminal function selection).
=7  This protective function is not available in the initial status.
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Option and Peripheral Devices

By fitting the following options to the inverter, the inverter is provided with more functions.
Three plug-in options can be fitted at a time. Two or more of the same options cannot be fitted, and only one communication option can be
fitted at a time. (Two options (except for communication options) can be fitted to the FR-A800-GF at a time.)

Name Type Applications, Specifications, etc. Applicable Inverter
FR-A8AP Vector control can be performed for encoder-equipped motors
FR-ASAL (induction motors).
Vector control v I b r aF I —
ER-ASAPR /ector control can be performed for resolver-equipped motors
(induction/PM motors).
. . FR-A8AP The main spindle can be stopped at a specified position
Enc%ggp}gggggcokngoorltrol FR-A8APR (orientation) in combination with an encoder. The motor speed is
FR-ABAL sent back and the speed is maintained constant.
The external pulse train input enables position control.
Position control Connection with the positioning module of a programmable
FR-ABAL controller is also available.
Encoder pulse dividing output The encoder pulse can be divided for the signal output.
This input interface sets the high frequency accuracy of the
s A Fefie(] . inverter using an external BCD or binary digital signal.
16-bit digital input FR-A8AX + BCD code 3 digits / 4 digits
* Binary 12 bits / 16 bits
Output signals provided with the inverter as standard are
o) o selected to output from the open collector.
Q Digital output FR-ASAY - - - - -
= Extension analog output This option adds 2 different signals that can be monitored such
- as the output frequency and output voltage. Shared among all models
5 20mADC or 10VDC meter can be connected.
=} B . . .
o Relay output FR-ABAR Output any three output signals aval!able with the inverter as
standard from the relay contact terminals.
This option adds different signals that can be monitored such as
the motor torque and torque command by the +10 V output.
Bipolar analog output Highly accurate operation is achieved by using high-resolution
High resolution analog input FR-A8AZ analog input (16 bits).
Motor thermistor interface Thermistor-equipped motors can detect the motor temperature,
and the temperature feedback is used to reduce the fluctuation
of output torque.
CC-Link communication FR-ABNC
CC-Link IE Field Network
_E communication FRAEINCIE
8 | DeviceNet communication FR-ABND This option allows the inverter to be operated or monitored or
= PROFIBUS-DP e the parameter setting to be changed from a computer or
E communication 5 programmable controller.
/<3 SSCNET llI(/H)
© communication FR-ABNS
FL remote communication FR-A8NF
_ . ~ The screw type control circuit terminal block enables wiring
c ST R (e FAZAEAI using round crimping terminals.
_g g The control circuit terminal block equipped with the encoder
— g power supply (24 VDC output) enables orientation control, Shared among all models
o B || veston cemivel iaimine ek ER-ASTP encoder_feedback contro_l, vector contrql, encpder pulse division
S 2 output with encoder-equipped motors (induction motors). (The
@ 8 24 VDC power supply can be used for the encoder of the SF-
V5RU.)
>
o Liquid crystal display f . L i
o operation panel FR-LUO8 Graphical operation panel with liquid crystal display *3
D Parameter unit FR-PUO7 Interactive parameter unit with LCD display
=
_6' Parameter unit with battery FR-PUO7BB(-L) #4 Enables parameter setting without supplying power to the
> pack inverter.
D Parameter unit connection FR-CB20][] Cable for connection of operation panel or parameter unit
a cable [l indicates a cable length. (Im, 3m, 5m)
O B Personal computer
@ @ USB cable MR-JSUSBCBL3M | Amplifier connector connector Shared among all models
<. & Cable length: 3m Mini B connector (5-pin) A connector
() [}
(‘D c
(7)) % Operation panel connection ER-ADP Connector to connect the operation panel (FR-DU08) and
Z connector connection cable
§ Encoder cable Connection cable for the inverter and encoder for Mitsubishi
2] Mitsubishi vector control FR-V7CBL[] vector control dedicated motor (SF-V5RU).
dedicated motor (SF-V5RU) [l indicates a cable length. (5m, 15m, 30m)
Control circuit terminal block FR-ASTAT An attachment for installing the control circuit terminal block of
intercompatibility attachment the FR-A700/A500 series to that of the FR-A800 series
FR-A820-00105(1.5K) to
. . - FR-A820-04750(90K)
Panel through attachment ER-ASCN The heatsink of the inverter can be_ protrgded outside the FR-A840-00023(0.4K) to
enclosure. For the enclosure cut dimensions, refer to page 41. FR-AB40-03610(132K)
According to capacities
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Others

Deviation sensor

YVGC-500W-NS

For continuous speed control operation (mechanical deviation
detection) Output 90VAC/90°

Frequency setting
potentiometer

WA2W 1kQ

For frequency setting. Wire-wound 2W 1kQ type B characteristic

Analog frequency meter
(64mm x 60mm)

YM206NRI 1mA

Dedicated frequency meter (graduated to 130Hz). Moving-coil
type DC ammeter

Calibration resistor

RV24YN 10kQ

For frequency meter calibration.
Carbon film type B characteristic

FR Configurator2
(Inverter setup software)

SWI1DND-FRC2-E

Supports an inverter startup to maintenance.

Name Type Applications, Specifications, etc. Applicable Inverter
Intercompatibility attachment FR-AAT Attachment for replacing with the A800 series using the
P Y ER-ASAT installation holes of the FR-A700/A500/A200E series.
According to capacities
AC reactor FR-HAL For harmonic current reduction and inverter input power factor
DC reactor FR-HEL improvement
i i . FR-BSFO1 . . R
Line noise filter For line noise reduction Shared among all models
FR- BLF
. . : The regenerative braking capability can be improved FR-A820-01250(22K) or lower,
AERETEY (D71 resisior ARG (permissible duty 10%/6%ED). FR-A840-00620(22K) or lower =1
Brake unit FR-BU2 According to capacities
FR-BR For increasing the braking capability of the inverter (for high- FR-A820-03160(55K) or lower,
inertia load or negative load) FR-A840-01800(55K) or lower x1
3 Resistor unit Brake unit and resistor unit are used in combination FR-A820-03800(75K) or higher,
= MT-BR5 FR-A840-02160(75K) or higher
7 !
2 | Power regeneration common
S converter FR-CV/ Unit which can return motor-generated braking energy back to |FR-A820-03160(55K) or lower,
© | Stand-alone reactor dedicated FR-CVL the power supply in common converter system FR-A840-01800(55K) or lower =1
o for the FR-CV
< Energy saving type high performance brake unit which can .
D | power regeneration converter MT- RC regenerate the braking energy generated by the motor to the ER'A84O'02160(75K) or higher
power supply.
The high power factor converter switches the converter section
High power factor converter FR-HC2 on/off to reshape_ an input cqrrent wavgform |nt_o a siné wave, According to capacities
greatly suppressing harmonics. (Used in combination with the
standard accessory.)
FR-ASF FR-A840-01800(55K) or lower =1
Surge VOItagﬁ SUBDIESSION Filter for suppressing surge voltage on motor FR-A840-00170(5.5K) to
liter FR-BMF FR-A840-00930(37K) =2
According to capacities
R MT- BSL (-HC) _ o N FR-A820-03800(75K) or higher,
Sine wave filter Reduce the motor noise during inverter driving FR-A840-02160(75K) or higher
. MT-B Use in combination with a reactor and a capacitor *1
Capacitor -BSC According to capacities
5 Vel eemivallEy ER-AX For mgependent operatlon: With frequency meter, frequency
= potentiometer and start switch.
o
b=} ~ For synchronous operation (1VA) by external signal (0 to 5V, 0
§ DC tach. follower FR-AL to 10V DC) 2
3 Three speed selector ER-AT For thr_ee speed switching, among high, middle and low speed
& operation (1.5VA) =2
o N N
@) Motorized speed setter ER-FK For remote operation. Allows operation to be controlled from
S several places (5VA) x2
o Ratio setter ER-FH For ratio operation. Allows ratios to be set to five inverters.
= (3VA) =2
QO) Speed detector FR-FP For tracking operation by a pilot generator (PG) signal (2VA) =2
8 . .
S VESEr cemiralar FR-FG Master controllt_ar (5VA) for parallel operation of multiple
= (maximum 35) inverters. =2
= For soft start and stop. Enables acceleration/deceleration in
3 Soft starter FRFC parallel operation (3VA) =2 Shared among all models
% evitien deicsion FR-FD Fc_)r contm_uqus speed control operation. Used in combination
e with a deviation sensor or synchro (5VA) =2
= Preamplifier FR-FA Used as an A/V converter or arithmetic amplifier (3VA) =2
Pilot generator QVAH-10 For tracking operation. 70V/35VAC 500Hz (at 2500r/min)

1 Applicable inverters for the ND rating. For the SLD, LD, and HD ratings, different inverters are used depending on the applicable motor capacity.
*2  Rated power consumption. The power supply specifications of the FR series manual controllers and speed controllers are 200VAC 50Hz, 200V/220VAC

60Hz, and 115VAC 60Hz.

*3  The battery (CR1216: a diameter of 12 mm, a hight of 16 mm) is not bundled.

*4  To use a parameter unit with battery pack (FR-PUO7BB) outside Japan, order a "FR-PUO7BB-L" (parameter unit type indicated on the package has L at the

end). Since batteries may conflict with laws in countries to be used (new EU Directive on batteries and accumulators, etc.), batteries are not enclosed with

an FR-PUO7BB.

=
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Name (model) Specification and structure

Replace the standard control circuit terminal block with this option.
« Terminal layout

Terminal screw size : M3.5
Tightening torque : 1.2 N-m )
Recommended cable gauge : 0.75 mm

=

S
G

N | |
S| Ny | N | 7| K
1 [T OL | [H] [H] H] [HT0g]

| \M\I
[SE FLRUNLH
« Restrictions for the FR-A8TR

As compared with the standard control circuit terminal block, the FR-A8TR has the following restrictions.

When the plug-in option FR-ABNC, FR-A8NCE, or FR-A8NS is used, terminals +24, 10E, 4, STOP, and AU of the FR-

A8TR cannot be used.

(b) Because the height is restricted, two wires cannot be wired to upper-row terminals (except for terminals A1, B1, C1,
A2, B2, and C2) and middle-row terminals on the terminal block.

(c) The safety stop function is not available.

(d)  For the connection to terminal 1, use a screwdriver with a diameter of 4 mm or less. To avoid contact with the front
cover fixing area, put the screwdriver upright relative to the terminal screw surface.

Screw terminal block
FR-A8TR (a)

&4 mm or less

Avoid contact with
the front cover

Keep the screwdriver = fixing area.
upright relative to the

terminal screw surface |[]

while rotating the g

screwdriver. LB

=
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Name (model)

Specification and structure

Vector control terminal
block
FR-A8TP

Replace the standard control circuit terminal block with this option. The 24 VDC power supply can be used for the encoder of the

SF-V5RU.

« Terminal connection diagrams

1 Control input signals
! (No voltage input allowed)
| Forward rotation start ——

|/ Reverse rotation start
! Digital input terminal 1
| Digal input terminal 2
| Digal input terminal 3
! Digital input terminal 4
| Thermal protector input

Reset

! Contact input common

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

24V external power
supply input

i Frequency setting signal (Analog)

Frequency
setting
potentiometer
12W1kQ T2

afety stop signal

Shorting wire

| Safety stop input (Channel 1) -~

! Safety stop input (Channel 2)

- input switch -

Control circuit

Encoder signal |
Control terminal option / A-phase signal input terminal |
Control terminal option / A-phase inverse signal input terminal |

Control terminal option / B-phase signal input terminal |

Control terminal option / B-phase inverse signal input terminal |
Control terminal option / Z-phase signal input terminal |
Control terminal option / Z-phase inverse signal input terminal +

Encoder power supply input terminal (positive side) |

Encoder power supply input terminal (positive side) |

Encoder power supply output terminal (positive side)

Encoder pulse dividing output signal

FPAS ()Control terminal option / Encoder A-phase output terminal |

Control terminal option / Encoder B-phase output terminal |

Control terminal option / Encoder Z-phase output terminal |

Control terminal option / Encoder differential B
output terminal

Control terminal option / Encoder differential

-phase inverse signal output terminal

Control lermmal option / Encoder differential

B-phase output terminal

Conlm\ terminal option / Encoder dl"erenual

B-phase inverse signal output termi

Control terminal option / Encoder dl"erenual

Z-phase output terminal

Control terminal option / Encoder differential

-phase inverse signal output terminal

= FPA4
&

FPAR4
S FPB4

FPBR4

424 FPZ4

Analog signal output « Control terminal layout

Voltage/current ) (0tox10vDC)

ON

OFF|
(10E(+10V) 2
0 to 5VDC]Initial value

010 10VDC
(65 Somde ssectt)

£ =1 (Analog common)

(00 £10VDC] nitial value

(010 5VDC selectable )

Relay output |

Goocoooooooobobbooooe)|
Relay output (fault output)

O
o &

NODDDODODP)

HHHHHHHHHHHHHHHHHHHHHHHH RER

Tightening torque: 0.5 Nem to 0.6 Nem (terminals A, B, and C)
0.22 Nem to 0.25 Nem (terminals other than described above)
Small flat-blade screwdriver (Tip thickness: 0.4 mm / tip

‘Open collector output common'
Sink/Source common

Safety stop input common soc width: 2.5 mm)
. Control terminal specification
[Input signal]
c
‘g Terminal A R A A
2 | symbol Terminal name Terminal function description
L?
DI1 to Digital input terminal Functions can be assigned to terminals by the input terminal function
< | D4 1to4 selection (Pr.180 to Pr.182, Pr.185).
.? Temperature detector input terminal for overheat protection of a motor.
g When the OH signal turns OFF, the external thermal relay (E.OHT)
8 . protective function is activated
5 OH Thermal protector input Use Pr.876 to switch valid/invalid status of terminal function.
O Switches the control logic (sink logic or source logic) independently by
the external thermal relay switch (SW5A).
Control terminal option / A-phase
PA3 . . h
signal input terminal
Control terminal option / A-phase
PAR3 . - X .
inverse signal input terminal
Control terminal option / B-phase
PB3 . X h
signal input terminal . .
- - A-, B- and Z-phase signals are input from the encoder.
= Control terminal option / B-phase
S |PBR3 . e .
= inverse signal input terminal
@ Control terminal option / Z-phase
5 | PZ3 g Linout t inal
3 signal input terminal
S | pzR3 Control terminal option / Z-phase
| inverse signal input terminal
Input power for the encoder power supply.
Connect the external power supply (5V, 12 V, 15 V) and the encoder
Encoder power supply terminal power cable. When the encoder output is the differential line driver
PG (positive gide) pply type, only 5 V can be input. Make sure the voltage of the external
P power supply the same as the encoder output voltage. (Check the
encoder specification.) Short terminals PG24 and PG for using the 24
VDC power supply of the FR-A8TP.

=
=
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Name (model)

Specification and structure

Vector control terminal
block
FR-A8TP

[Output signal]
c
2 Terminal : . . o
Qe symbol Terminal name Terminal function description
i
§ DO1to Digital output terminal The function can be assigned to an output terminal by the output
§ DO3 1to3 terminal function selection (Pr.190 to Pr.192).
E
c Common terminal for terminals DO1, DO2, DO3. Isolated from
o |SE Open collector output common )
8. terminals SD and 5.
EPA5 Cr?ntrol terminal °P“°|” /Encoder A- | ouiputs A-, B- and Z-phase (home position and mark pulse) signals
phase output termina from the encoder. The A- and B-phase signals can be divided by the
EPB5 Control terminal option / Encoder B- ratio (1/n) and output.
phase output terminal n=1to 32767 (an integer)
Ep7s Control terminal option / Encoder Z- fLJs%Pr.SGS (éontrol tetrm|nallqp:|oniEnlc§ger pulse division ratio
;5,_ phase output terminal or division. Common terminal is terminal SD.
3 | Frag C_ontrol t_ermlnal option / Encod(_er
= differential A-phase output terminal
-.% Control terminal option / Encoder
> | FPAR4 differential A-phase inverse signal
g output terminal
% PB4 Control terminal option / Encoder Outputs A-, B- and Z-phase (home positipn and mark pgl;e) signals
= differential B-phase output terminal fro_m the encoder. The A- and B-phase signals can be divided by the
o - - ratio (1/n) and output.
3 C_ontrol t_ermlnal option / Encher n=1to 32767 (an integer)
o FPBR4 | differential B-phase inverse signal Use Pr.863 Control terminal option-Encoder pulse division ratio
] output terminal for division.
FPZ4 Control terminal option / Encoder
differential Z-phase output terminal
Control terminal option / Encoder
FPZR4 differential Z-phase inverse signal
output terminal
5
S
S
oo
>3 Encoder power supply terminal Used for the 24 VDC power supply for an encoder.
S2|PG24 (positive gide) pply If used, connect this terminal to terminal PG, and this will supply power
o P from terminal PG to the encoder.
5L
2
o
o

Specifications are the same as those of the standard control circuit terminals for the input signals (STF, STR, RES, SD, PC, 10E, 2,
1, 5, and +24) and the output signals (A, B, C, AM, S1, S2, SIC, So (SO), and SOC).




Name (model)

Specification and structure

Panel through
attachment
FR-A8CN[]

With this attachment the heatsink which is the exothermic section of the inverter can be placed on the rear of the enclosure. Since
the heat generated in the inverter can be radiated to the rear of the enclosure, the enclosure can be downsized.
The use of this attachment requires more installation area. For installation, refer to the drawing after attachment installation (page

a1).

For a panel cutting drawing, refer to page 41.

« Applicable models

Inside the enclosure

Inverter

Enclosure

FR-A8CN
(Option)

Cooling

Applicable inverter
Model
FR-AB20 FR-A840
00023(0.4K), 00038(0.75K),
FR-ABCNOL 88238?% 00167(2.2K), | 5oo52(1.5K), 00083(2.2K),
: 00126(3.7K)
FR-ABCNO2 | 00340(5.5K), 00490(7.5K) | 00170(5.5K), 00250(7.5K)
FR-ABCNO3 | 00630(11K) 00310(1LK), 00380(15K)
- 00770(15K), 00930(18.5K),
FR-ABCNO4 | 077 [0650) 00470(18.5K), 00620(22K)
FR-ABCNO5 | 01540(30K) 00770(30K)
- 00930(37K), 01160(45K),
FR-ABCNO6 | 01870(37K), 02330(45K) 07500551
FR-ABCNO7 | 03160(55K) —
FR-ABCNO8 | 03800(75K), 04750(90K) 03250(110K), 03610(132K)
FR-ABCNO9 | — 02160(75K), 02600(90K)

[Cooling wind

fan

Heatsink

Intercompatibility
attachment
FR-AATI]
FR-A5AT[]

Enables the FR-A800 inverter to be installed using the mounting holes made for the

conventional FR-A700/A500/A200E series inverter.

This attachment is useful for replacing a conventional inverter with the FR-A800 series

inverter.

The inverter with this attachment requires greater installation depth.

* Models replaceable with FR-A820

Inverter

FR-A820

0.4K/0.75K

1.5K to 3.7K

5.5K/7.5K 11K

15K to 22K

37K/45K

0.4K/0.75K

FR-A5AT01 |—

1.5K to 3.7K | FR-A5AT02

FR-ABAT02 |— —

5.5K to 11K [—

FR-A5AT03

FR-A5ATO3 |O

15K — —

FR-AAT02 FR-AAT24

O —

18.5K/22K |— —

— FR-A5AT04

FR-A5AT04 |—

FR-A220E

30K — —

FR-AAT27 ©)

37K/45K | — —

— FR-AAT23

O

55K — —

FR-A5AT05

0.4K/0.75K

O —

1.5Kto 3.7K

FR-AAT21 O

5.5K/7.5K |—

@) —

11K — —

FR-A5AT03 |O

15K to 22K |— —

— FR-AAT24

O —

Conventional model and capacity

FR-A520/A720

30K — —

FR-AAT27 O

37K/45K | — —

— FR-AAT23

O

55K — —

FR-A5AT05

* Models replaceable with FR-A840

FR-A840

0.4K to 3.7K

5.5K/7.5K

11K/15K

18.5K/22K

30K 37K to 55K

0.4K to 3.7K |FR-A5AT02 |—

5.5K/7.5K

FR-A5AT03

FR-A5ATO03 |— —

11K/15K | —

FR-AAT02

FR-AAT24 —

18.5K/22K |— —

FR-A5AT04

FR-A5AT04

FR-A240E

30K — —

— FR-AAT27

37K/45K | — —

FR-AAT23 |O

55K — —

— FR-A5AT05

0.4K to 3.7K |O —

5.5K/7.5K

FR-AAT22 O

11K to 22K |—

FR-AAT24 @)

FR-A540

30K — —

— FR-AAT27

37K to 55K | — —

0.4K to 3.7K |O —

5.5K/7.5K

FR-AAT22 O

Conventional model and capacity

11K/15K | —

FR-A5AT03

[e) —

FR-A740

18.5K/22K |— —

FR-AAT24 ©)

30K — —

— FR-AAT27

() —

37K to 55K |— —

FR-AAT23 |O

O: Replaceable without the intercompatibility attachment
FR-A5AT[], FR-AAT[]: Replaceable with the intercompatibility attachment.
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Name (model)

Specification and structure

Control circuit terminal
block intercompatibility

This attachment allows the conventional FR-A700/A500 series control circuit terminal blocks to be installed without removing any
cables. This attachment is useful for replacing a conventional inverter with the FR-A800 series inverter.

FR-ASTAT

FR-A700/A500 series
control circuit terminal block

attachment (a) For using the control circuit terminal block of the FR-A500 series, open or remove the cover of the control circuit
FR-ABTAT ! : i
terminal block. Otherwise, the front cover of the inverter may not close properly.
(b) Since the specifications of the control circuit terminals of the FR-A700/A500 series are different from those of the FR-
AB800 series, certain functions of the inverter are restricted (refer to the table below).
Relay output 2 24 V external power | Safety stop signal
terminals supply input terminal terminals
FR-A500 series | x X x
FR-A700 series | O x x
O ... Available, x... Not available
(c) The FR-A8NC, FR-A8NCE, or FR-A8NS plug-in option cannot be installed.
(d)  When using a plug-in option, connect the plug-in option using a cable that can be routed through the space between
the the front cover and the control circuit terminal block (FR-A700 series: 7 mm, FR-A500 series: 0.8 mm).
Improves the power factor and reduces the harmonic current at the input side. Connect an AC reactor at the input side of the inverter.
« Selection method
Select an AC reactor according to the applied motor capacity. (Select the AC reactor according to the motor capacity even if the
capacity is smaller than the inverter capacity.)
« Connection diagram
. FRHAL Inverter
RLL U Motor
Three-phase AC s/ N
rsswperass:pp\y ' I sLz. v
Q@W@Z— T3
« Outline dimension (Unit: mm)
Mass
Model W w1 H D D1 d
Model | W [wi| H | D | D1 | d "afg)s (kg)
HO0.4K | 135 |120 |115 |64 45 M4 |15
04K |104 (84 [99 |72 40 M5 [0.6
HO0.75K [ 135 |120 [115 |64 45 M4 |15
0.75K |104 |84 99 74 44 M5 |0.8
H1.5K |135 |120 |115 |64 45 M4 |15
15K |104 |84 99 77 50 M5 | 1.1
H2.2K | 135 | 120 |115 |64 45 M4 |15
22K [115 |40 115 (77 57 M6 |15
H3.7K | 135 | 120 (115 |74 57 M4 |25
37K |15 |40 |15 |83 67 Mo |22 H5.5K | 160 |145 |142 |76 55 |M4 |35
AC reactor 55K |115 |40 |115 |83 |67 |M6 |2.3 ' '
(for power supply H7.5K | 160 [145 {142 |96 |75 |[M4 |5.0
coordination) 75K |130 |50 |135 |100 |86 M6 | 4.2
FR-HAL-(H)[]K TR 160 175 162 1111 02 M6 152 H11K | 160 |[145 | 146 |96 75 M4 |6.0
> . H15K |[220 |200 | 195 |105 70 M5 [9.0
=} 15K 160 |75 167 | 126 107 |M6 | 7.0
S H18.5K | 220 | 200 |215 |170 70 M5 9.0
18.5K | 160 |75 128 | 175 107 (M6 |7.1 >
Q| H22K (220 |200 | 215 |[170 70 M5 |95
22K 185 |75 150 |158 87 M6 |9.0 e
H30K (220 |200 |215 |170 75 M5 |11
30K 185 |75 150 |168 87 M6 |[9.7
H37K (220 |200 (214 (170 |100 (M5 [12.5
37K 210 |75 175 (174 82 M6 |12.9
H45K | 280 |255 |245 |165 80 M6 |15
45K 210 |75 175 | 191 97 M6 |16.4
H55K [280 |255 |245 |170 |90 M6 |18
55K 210 |75 175 | 201 97 M6 |[17.4
H75K |[210 |75 170 [ 2105|105 |M6 |20
75K 240 | 150 (210 |2155|109 (M8 |23
H110K | 240 | 150 |225 |220 99 M8 |28
110K |[330 |[170 |325 |259 127 | M10 | 40
H185K | 330 |[170 |325 |271 142 | M10 |55
H280K | 330 |170 |325 |321 |192 |M10 |80
H355K | 330 |170 |325 |346 |192 |M10 |90
H560K | 450 |300 |540 |635 |345 |M12|190
(@) Approximately 88% of the power factor improving effect can be obtained (92.3% when
calculated with 1 power factor for the fundamental wave according to the Architectural
Standard Specifications (Electrical Installation) (2013 revision) supervised by the Ministry of
Land, Infrastructure, Transport and Tourism of Japan).
(b) This is a sample outline dimension drawing. The shape differs by the model.
W1 and D1 indicate distances between installation holes. The installation hole size is
indicated by d.
(c) When installing an AC reactor (FR-HAL), install in the orientation shown below.
+(H)55K or lower: Horizontal installation or vertical installation
*(H)75K or higher: Horizontal installation
(d) Keep enough clearance around the reactor because it heats up.

(Keep a clearance of minimum 10cm each on top and bottom and minimum 5cm each on
right and left regardless of the installation orientation.)




Name (model)

Specification and structure

DC reactor
(for power supply
coordination)
FR-HEL-(H)[]K

Improves the power factor and reduces the harmonic current at the input side.
Make sure to install this option for the FR-A820-03800(75K) or higher and the FR-A840-02160(75K) or higher. Also install this option
when using a motor of 75 kW or higher capacity. (The IP55 compatible model has a built-in DC reactor.)
« Selection method
Select a DC reactor according to the applied motor capacity. (Select it according to the motor capacity even if the capacity is smaller
than the inverter capacity.) (Refer to page 197.)
« Connection diagram ER-HEL
Connect a DC reactor to the inverter terminalsP1 T SAAATTT
and P. For the FR-A820-03160(55K) or lower and |
FR-A840-01800(55K) or lower, the jumper across AT SRR O
terminals P1 and P must be removed. (If the jumper
is left attached, no power factor improvement can be
obtained.)
The connection cable between the reactor and the

inverter should be as short as possible (5m or less).  Three-phase
AC power supply

The connection cable should be
,,,,,,,,, 5m maximum.

Inverter

« Outline dimension (Unit: mm)

Less than D

~
~
~

Within H
P
w \:fi W s
FR-HEL-0.4K to 2.2K FR-HEL-3.7K to 55K FR-HEL-75K to 110K
FR-HEL-H0.4K FR-HEL-HO.75K to HS5K FR-HEL-H75K to H355K
Mass
Model W | Wl | Wil D D1 d
Model | W |wi|wi| D | D1 | d ’\f'fg)s (kg)
HO0.4K | 90 75 |78 60 - M5 | 0.6
04K |70 60 71 61 - M4 | 0.4
HO.75K | 66 50 100 |70 48 M4 [ 0.8
0.75K |85 74 |81 61 - M4 | 0.5
H1.5K |66 50 100 |80 54 M4 |1
1.5K |85 74 |81 70 - M4 |0.8
H2.2K |76 50 110 |80 54 M4 [ 1.3
22K |85 74 |81 70 - M4 | 0.9

H3.7K |86 |55 |[120 |95 69 M4 | 2.3
H5.5K |96 |60 |128 |100 |75 M5 |3
H7.5K |96 |60 |128 |105 |80 M5 | 3.5
H11K (105 |75 |137 (110 |85 M5 | 4.5
H15K |105 (75 (152 |125 |95 M5 |5
H18.5K | 114 (75 |[162 |120 |80 M5 |5
H22K |133 [90 |178 |[120 |75 M5 |6
H30K |133 [90 |178 |[120 |80 M5 | 6.5
H37K |133 |90 |187 |[155 |100 |M5 |85
H45K | 133 [90 (187 |170 |110 |M5 |10
H55K | 152 |105 (206 |170 |106 |M6 |11.5
H75K | 140 (120 ({185 |320 |295 |M6 |16
H90K | 150 [ 130 |190 (340 |310 |M6 |20
H110K | 150 | 130 (195 |340 (310 (M6 |22
H132K [ 175 | 150 [ 200 |405 [370 |M8 |26
H160K [ 175 | 150 | 205 [405 |370 |M8 |28
H185K [ 175 | 150 | 240 [405 |370 |M8 |29
H220K [ 175 | 150 | 240 [405 |370 |M8 |30
H250K [ 190 | 165 [ 250 |440 [400 |M8 |35
H280K [ 190 | 165 [ 255 |440 |[400 |M8 |38
H315K [ 210 | 185 [ 250 |495 |[450 |M10 |42
H355K [ 210 | 185 | 250 |[495 |450 |M10 |46

3.7K |77 |55 |92 82 57 M4 | 1.5
55K |77 |55 |92 92 67 M4 1.9
75K |86 |60 |[113 |98 72 M4 | 2.5
11K | 105 |64 |133 |112 |79 M6 | 3.3
15K (105 |64 |133 |115 |84 M6 | 4.1
18.5K (105 |64 |93 165 |94 M6 | 4.7
22K | 105 [64 |93 175 | 104 |M6 |5.6
30K |114 |72 |100 [200 |101 |M6 (7.8
37K 133 |86 |117 |[195 |98 M6 | 10
45K [133 |86 |117 [205 |108 |M6 |11
55K [153 |126 [132 |209 |122 |M6 |12.6
75K | 150 [130 (190 |340 |310 |M6 |17
90K | 150 |[130 |200 |[340 |310 |M6 |19
110K | 175 [150 | 200 (400 |365 |M8 |20

200 V

400 V

(@) The size of the cables used should be equal to or larger than that of the power supply cables (R/L1, S/L2, T/L3). (Refer
to page 189)

(b)  Approximately 93% of the power factor improving effect can be obtained (94.4% when calculated with 1 power factor
for the fundamental wave according to the Architectural Standard Specifications (Electrical Installation) (2010 revision)
supervised by the Ministry of Land, Infrastructure, Transport and Tourism of Japan).

(c) This is a sample outline dimension drawing. The shape differs by the model.

W1 and D1 indicate distances between installation holes. The installation hole size is indicated by d.

(d) When installing a DC reactor (FR-HEL), install in the orientation shown below.
+(H)55K or lower: Horizontal installation or vertical installation
+(H)75K or higher: Horizontal installation

(e) Keep enough clearance around the reactor because it heats up.

(Keep a clearance of minimum 10cm each on top and bottom and minimum 5cm each on right and left regardless of
the installation orientation.)
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Name (model)

Specification and structure

Line noise filter
FR-BSFO1
(for small capacities) /
FR-BLF

Install an EMC filter (ferrite core) to reduce the electromagnetic noise generated from the inverter. Effective in the range from about
0.5 MHz to 5 MHz. range from about 0.5 MHz to 5 MHz. The FR-A820-03160(55K) or lower and FR-A840-01800(55K) or lower are
equipped with built-in common mode chokes.

« Outline dimension

FR-BSFO1 FR-BLF

10 = T
5 ] 245 o7 130 =
n

Sl ET _——

\ \
s s el (]
33
Yy
2 ‘ 160
- 0 ‘ 180
AN
> (Unit: mm)
(@) Wind each phase for three times (4T) in the same direction. (The greater
the number of turns, the more effective result is obtained.) MCCB Inverter
When using several line noise filters to make 4T or more, wind the phases ~ Power :XX/ R/L1
(cables) together. Do not use a different line noise filter for different phases. supply —< ———— S/L2
(b)  When the cables are too thick to be winded, run each cable (phase) through Line noise T3
four or more filters installed in series in one direction. filter

(c) The filter can be used in the same way as the output side. When using

filters at the output side, do not wind the cable more than 3 times (4T) for each filter because the filter may overheat.
(d) A thick cable of 38 mm? or more is not applicable to the FR-BSFO1. Use FR-BLF for a larger diameter cable.
(e) Do not wind the earthing (grounding) cable.

High-duty brake resistor
FR-ABR-(H)[]K

Improves the braking capability of the inverter built-in brake.
« Selection method
Select the model according to the applied inverter capacity.
« Outline dimension

. i Outline dimension (mm) | Resistance | Approx
) vt | Outline dimension (mm) | Resistance | Approx | | _Model : | Permissible (mm) |
Model : | Permissible Wl mass | | FR-ABR-[] | brakeduty | w (w1 | b | H Q K
FRABRA] | brakeduty [ w [wi] b [H| ‘@) | (o) ©@ | (g
HO0.4K | 10% 115 | 500 (40 |21 1200 0.2
0.4K | 10% 140 (500 [ 40 |21 ]|200 0.2
HO.75K | 10% 140 (500 (40 |21 |700 0.2
0.75K | 10% 215|500 |40 |21|100 0.4
H1.5K |10% 215|500 |40 |21]|350 0.4
2.2K#1 | 10% 240 (500 |50 | 26|60 0.5
H2.2K | 10% 240 | 500 | 50 |26 | 250 0.5
3.7K | 10% 215|500 |61 |33|40 0.8
H3.7K | 10% 215|500 |61 |33]|150 0.8
>| 5.5K [10% 335|500 |61 |33|25 1.3 >
- S| H5.5K |10% 335(500 (61 [33]110 1.3
S| 7.5K |10% 40050080 |40(20 2.2 =}
N S| H7.5K | 10% 40050080 |40(75 2.2
11K 6% 400|700 | 100 |50 | 13 3.5
18 22 H11K | 6% 400|700 | 100 | 50 | 52 3.2
15K=2 | 6% 300 | 700 | 100 | 50 y
(x172) [ (x2) H15K 4 | 6% 300 | 700 | 100 | 50 (132) (2)'(‘;)
13 3.3
22K=*3 | 6% 400 | 700 | 100 | 50
(x172) | (x2) H22K 5 | 6% 450 | 700 | 100 | 50 | 22 3.3
(x1/2) (x2)

*]  Forthe 1.5K and 2.2K inverter.

*2  For the 15K brake resistor, configure so that two 18 Q resistors are
connected in parallel.

%3 For the 18.5K and 22K inverter.

For the 22K brake resistor, configure so that two 13 Q resistors are
connected in parallel.

*4  For the H15K brake resistor, configure so that two 18 Q resistors are
connected in series. FR-ABR-15K is indicated on the resistor. (same resistor
as the 200 V class 15K)

*5  For the H18.5K and H22K inverter.

For the H22K brake resistor, configure so that two 52 Q resistors are connected in parallel.

(@) When using the FR-ABR type brake resistor, remove the jumper across terminal PR-PX. Failure to remove will cause
the brake resistor to overheat.

(b) The regenerative brake duty setting should be less than permissible brake duty in the table above.

(c) The temperature of the brake resistor becomes 300°C or more depending on the operation frequency, care must be
taken for installation and heat dissipation.

(d)  MYS type resistor can be also used. Note the permissible brake duty.

(e) Do not remove a jumper across terminal P/+ and P1 except when connecting a DC reactor.

(f)  Install a thermal relay to prevent an overheat and burnout of the brake resistor.




Name (model) Specification and structure

Provides a braking capability greater than that is provided by an external brake resistor. This option can also be connected to the
inverters without built-in brake transistors. Three types of discharging resistors are available. Make a selection according to the
required braking torque.

« Specification

[Brake unit]

200V 400 V
1.5K [ 3.7K [ 7.5K | 15K | 30K [55K | H7.5K | H15K | H30K | H55K | H75K | H220K | H280K
Applicable motor capacity | The applicable capacity differs by the braking torque and the operation rate (%ED).
Connected brake resistor | GRZG type, FR-BR, MT-BR5 (For the combination, refer to the table below.) | MT-BR5x1
Multiple (parallel) driving | Max. 10 units (However, the torque is limited by the permissible current of the connected inverter.)
Approximate mass (kg) [0.9 [0.9 0.9 Jo9 [14 J20 Jo9 Joo J14 J20 J20 13 13

Model: FR-BU2-[]

*]1  Please contact your sales representative to use a brake resistor other than MT-BR5.
[Resistor unit]

200V 400 V

Model: GRZG type =2 GZG300W- | GRZG200- | GRZG300- | GRZG400- | GRZG200- | GRZG300- | GRZG400-
50Q (1 unit) [10Q (3 units)| 5Q (4 units) | 2Q (6 units) |10Q (3 units)| 5Q (4 units) | 2Q (6 units)

Number of connectable 1 unit 3in series |4 in series 6 in series 6 in series (8 in series 12 in series
units (1 set) (1 set) (1 set) (2 sets) (2 sets) (2 sets)
Discharging resistor 50 30 20 12 60 40 24

combined resistance (Q)

Continuous operation
permissible power (W) 100 300 600 1200 600 1200 2400

%2 The 1 set contains the number of units in the parentheses. For the 400 V class, 2 sets are required.

200 V 400 V 200V | 400V
Model: FR-BR-[] Model: MT-BR5-[]
15K | 30K | 55K [ H15K | H30K | H55K 55K H75K
Discharging resistor Discharging resistor
combined resistance (Q) 8 4 2 32 16 8 combined resistance (Q) 2 65
: Continuous operation Continuous operation
FI{B—{BaSZE—FI?)I[t]K permissible power (W) 990 1990 | 3910 | 990 1990 |3910 permissible power (W) 5500 | 7500
Approximate mass (kg) |15 30 70 15 30 70 Approximate mass (kg) |70 65

Discharging resistor

GZG type « Combination between the brake unit and the resistor unit
GRZG type - - - - -
Discharging resistor model or resistor unit model
Resistor unit q GRZG type
FR-BR-(H)[JK Brake unit model yp RINTEEETE FR-BR MT-BR5
MT-BRS-(H)[IK Model 3 connectable units
FR-BU2-1.5K GZG 300W-50Q (1 unit) 1 unit - -
FR-BU2-3.7K GRZG 200-10Q (3 units) 3in series (1 set) - -
200V FR-BU2-7.5K GRZG 300-5Q (4 units) 4 in series (1 set) - -
FR-BU2-15K GRZG 400-2Q (6 units) 6 in series (1 set) FR-BR-15K -
FR-BU2-30K - - FR-BR-30K -
FR-BU2-55K - - FR-BR-55K MT-BR5-55K
FR-BU2-H7.5K [ GRZG 200-10Q (3 units) 6 in series (2 sets) - -
FR-BU2-H15K | GRZG 300-5Q (4 units) 8 in series (2 sets) FR-BR-H15K -
FR-BU2-H30K | GRZG 400-2Q (6 units) 12 in series (2 sets) FR-BR-H30K -
400V | FR-BU2-H55K |- - FR-BR-H55K -
FR-BU2-H75K | - - - MT-BR5-H75K
FR-BU2-H220K | - - - 3xMT-BR5-H75K 4
FR-BU2-H280K | - - - 4xMT-BR5-H75K =4

*3  The 1 set contains the number of units in the parentheses. For the 400 V class, 2 sets are required.
*4  The number next to the model name indicates the number of connectable units in parallel.
« Selection method
[GRZG type]
* The maximum temperature rise of the discharging resistors is about 100°C. Use heat-resistant wires to perform wiring, and make
sure that they will not come in contact with resistors.
« Do not touch the discharging resistor while the power is ON or for about 10 minutes after the power supply turns OFF. Otherwise
you may get an electric shock.

Power supply | Braking Motor capacity
voltage torque 04 [ 075 | 15 2.2 3.7 55 75 11 15
200V 50% 30s | FR-BU2-1.5K FR-BU2-3.7K FR-BU2-7.5K FR-BU2-15K
100% 30s | FR-BU2-1.5K [ FR-BU2-3.7K | FR-BU2-7.5K FR-BU2-15K 2xFR-BU2-15K 5
200V 50% 30s | -+6 FR-BU2-H7.5K FR-BU2-H15K
100% 30s | -+6 FR-BU2-H7.5K | FR-BU2-H15K FR-BU2-H30K
Power supply | Braking Motor capacity
voltage torque [ 185 22 30 37 | 45 55
50% 30s | 2xFR-BU2-15K+s 3xFR-BU2-15Kxs 4xFR-BU2-15K+s
200V BU2-
100% 30s | 3xFR-BU2-15Kss ‘l‘gii BUZ- | 5, FR-BU2-15K+5 | 6xFR-BU2-15K«s | 7xFR-BU2-15Ks5
200V 50% 30s | FR-BU2-H30K 2xFR-BU2-H30K 5
100% 30s | 2xFR-BU2-H30Kxs 3xFR-BU2-H30K +3 4xFR-BU2-H30Kxs

=5 The number next to the model name indicates the number of connectable units in parallel.
*6  FR-A840-00052(1.5K) or lower capacity inverters cannot be used with brake units. When using brake units with inverters,
use the FR-A840-00083(2.2K) or higher capacity inverters.
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Name (model)

Specification and structure

Brake unit
FR-BU2-(H)[IK

Discharging resistor
GZG type
GRZG type

Resistor unit
FR-BR-(H)[IK
MT-BR5-(H)[]K

[FR-BR]

The maximum temperature rise of the resistor unit is about 100°C. Therefore, use heat-resistant wires (such as glass wires).

%ED at short-time rating when braking torque is 100%

Model Motor capacity
oae
5.5kW | 7.5kW | 11kW | 15kW | 18.5kW | 22kW | 30kW | 37kW | 45kW | 55kW
FR-BU2-15K 80 40 15 10 - - - - - -
200V | FR-BU2-30K | %ED | - - 65 30 25 15 10 - - -
FR-BU2-55K - - - - 90 60 30 20 15 10
FR-BU2-H15K 80 40 15 10 - - - - - -
400V | FR-BU2-H30K | %ED | - - 65 30 25 15 10 - B -
FR-BU2-H55K - - - = 90 60 30 20 15 10
Braking torque (%) at 10%ED in short-time rating of 15 s
o Motor capacity
5.5kW | 7.5kW | 11kW | 15kW | 18.5kW | 22kW | 30kW | 37kW | 45kW | 55kW
FR-BU2-15K . 280 200 120 100 80 70 = = - -
Braking
200V | FR-BU2-30K torque |- - 260 180 160 130 100 80 70 -
()
FRBU255K | () - - - 300|250 |180 |150 |120 |100
FR-BU2-H15K Braking 280 200 120 100 80 70 - - - -
400 V | FR-BU2-H30K | torque |- - 260 180 160 130 100 80 70 -
()
FR-BU2-H55K (£9) - - - 300 250 180 150 120 100
Regeneration duty factor (operation frequency)%ED = % X100 th<15s (continuous operation time)
Example 1 Travel operation Example 2 Lift operation
Ascending
3 J:
& _ & I\ Descending _
N " Time t Time t
te t
tc t2 t3 t4 th=t1+t2+t3+t4
[MT-BR5]

« Be sure to select a well-ventilated place for the installation of the resistor unit. Ventilation is necessary when installing the resistor in
a place such as an enclosure, where heat is not well diffused.
« The maximum temperature rise of the resistor unit is about 300deg. When wiring, be careful not to touch the resistor. Also, keep
any heat-sensitive component away from the resistor (minimum 40 to 50 cm).

« The temperature of the resistor unit abnormally increases if the brake unit is operated exceeding the specified duty. Since the

resistor unit may result in overheat if the temperature of the brake unit is left unchanged, switch off the inverter.
« A resistor unit is equipped with thermostat (NO contact) for overheat protection. If this protective thermostat activates in normal
operation, the deceleration time may be too short. Set the inverter's deceleration time longer.

%ED at short-time rating when braking torque is 100%

Number of Motor capacity
connectable 75 | 90 | 110 | 132 | 160 | 185 | 220 | 250 | 280 | 315 | 355 | 375 | 400 | 450 | 500 | 560
units«7 kKW [ kW [ kW | kW | kW | kW | kW | kW | kW | kW | kW | kW | kW | kW | kW | kw
200 V 15 - - - - - - - - - - - - - - -
FR-BU2-55K 2| 20 15 10 - - - - - - - _ - _ - - -
400 V 1( 10 5 - - - - - - - - - - - - - -
FR-BU2-H75K [>(40 |25 |20 |10 |5 5 - - - - - - - - - -
400 V 1/80 |60 |40 |25 |15 |10 |10 |5 - - - - - - - -
FR-BU2-H220K | o[ . - - - - - 20 (20 |15 |15 |15 |10 |10 |10 |5 -
400 V 1| - 80 |65 |40 |30 |20 |15 |10 |10 |10 |5 - - - - -
FR-BU2-H280K | 5/ - - - - - - - - - 20 |20 |15 |15 |15 |10 |10
Braking torque (%) in short-time rating of 15 s
Number of Motor capacity
connectable 75 | 90 | 110 | 132 | 160 | 185 | 220 | 250 | 280 | 315 | 355 | 375 | 400 | 450 | 500 | 560
units«7 KW | kW | kW | kW | kW | kW | kW | kW | kW | kKW | kKW | kKW | kW | KW | kW | kW
200 V 1|70 60 50 - - - - - - - - - - - - -
FR-BU2-55K [>1150 [120 [100 |- - - - - - - - - - - - -
400 V 1{100 (80 |70 |55 |45 |40 |35 |- 25 |- - 20 |- - - -
FR-BU2-H75K 51150 150 (135 |110 [90 |80 |70 |60 |50 |45 |40 |40 |- - - -
400 V 1]- - 150 |150 |135 |115 |100 |80 |55 |- - - - - - -
FR-BU2-H220K | 5] . - - - - - - - 150 | 150 |140 |120 |110 |100 |90 |80
400V 1]- - - - 150 |150 |150 |125 |100 |70 |- - - - - -
FR-BU2-H280K [ 5[~ B . . B B B - B B - 150 (150 |130 |115 |100

*7
*8

Check the torque characteristic of the motor.

The number next to the model name indicates the number of connectable units in parallel.
To obtain a large braking torque, the motor has to have a torque characteristic that meets the braking torque.




Name (model)

Specification and structure

Brake unit
FR-BU2-(H)[]K

Discharging resistor
GZG type
GRZG type

Resistor unit
FR-BR-(H)[]K
MT-BR5-(H)[]K

« Connection diagram

Three-phase

AC power supply__:

Brake permission signal

4
@ >

Resistor unit or
discharging resistor
—

N

RES
i BUE*10
Sb

—
“—A—MSG

“——SD
T YMSG

Brake unit
FR-BU2

When connecting
several brake units

*9  When using the FR-BU2 with the FR-A820-00490(7.5K) or lower and the FR-A840-00250(7.5K) or lower inverters, be sure

to remove the jumper across terminals PR and PX.

%10 A jumper is connected across BUE and SD in the initial status.
*11  When wiring, make sure to match the terminal symbol (P/+, N/-) at the inverter side and at the brake unit (FR-BU2) side.

Incorrect connection will damage the inverter. (For the FR-A820-00770(15K) to 02150(22K), and the FR-A840-
00470(18.5K) to 01800(55K), use terminals P3 and N/-.)

Do not remove the jumper across terminal P/+ and P1 except for connecting the DC reactor.
%12 When the power supply is 400 V class, install a step-down transformer.

« Outline dimensions

<FR-BU2>

FR-BU2-1.5K to 55K
FR-BU2-H7.5K to H75K

<GZG, GRZG>

800

TH2 g
M6 ppRIHL E

4¢ 15 installation hole'

300

450

Model w H D
FR-BU2-1.5K to 15K 68 128 132.5
FR-BU2-30K 108 128 129.5
FR-BU2-55K 170 128 142.5
FR-BU2-H7.5K, H15K 68 128 1325
FR-BU2-H30K 108 128 129.5
FR-BU2-H55K, H75K 170 128 142.5
FR-BU2-H220K, H280K 250 300 200
(Unit: mm)
Model w H D
GZG300W 335 (78 40
GRZG200 306 |55 26
GRZG300 334 |79 40
GRZG400 411 79 40
(Unit: mm)
Model W H D
FR-BR-15K | 170 450 220
FR-BR-30K | 340 600 220
FR-BR-55K | 480 700 450
FR-BR-H15K [ 170 450 220
FR-BR-H30K [ 340 600 220
FR-BR-H55K | 480 700 450
(Unit: mm)
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Name (model)

Specification and structure

Power regeneration
common converter
FR-CV-(H)[]K

Enables continuous regenerative operation at 100% torque. This option can support continuous regenerative operations including
line operation.
This converter eliminates the need of preparing brake units per inverter. This converter can cut down the total space and the cost.
The regenerated energy is used by another inverter, and if there is still an excess, it is returned to the power supply, saving on the
energy consumption.
« Selection method

Select the model according to capacity of the inverter or the applicable motor, whichever larger.
« Connection diagram

R1/L11
S1/L21

Dedicated stand-alone FR-CV type

reactor (FR-CVL)x5  Power regeneration
common converter

Inverter

MCCB  MC1 T ’
A M RILLL . R2/L12
Three-phase = e PN € Qi ©
P XTI PT/31 S2/L.2 P/IL+© © P/+ o >
Supply iy 1 Lo i T2/L3 N/L- N/- s
i P240——0 PC
D O'sD
S/IL21 . RDiA S
© TIMC1
bo DYB X103
RSOO—6—O RES

*]  Remove the jumpers across R/L1 and R/L11 and across S/L2 and S1/L21, and connect the power supply for the control
circuit to terminals R1/L11 and S1/L21. Do not connect anything to the power supply input terminals R/L1, S/L2, and T/L3.
Incorrect connection will damage the inverter. Connecting the opposite polarity of terminals N/- and P/+ will damage the
inverter.
*2 Do not install an MCCB for terminals P/+ and N/- (between terminals P/L+ and P/+ or between N/L- and N/-).
Always match the terminal symbols (P/+, N/-) at the inverter side and at the power regeneration common converter side.
Incorrect connection will damage the inverter.
%3 Assign the X10 signal to a terminal using any of Pr.178 to Pr.189 (input terminal function selection).
*4  Be sure to connect the power supply and terminals R/L11, S/L21, and T/MC1. Operating the inverter without connecting
them will damage the power regeneration common converter.
x5 Install the dedicated stand-alone reactor (FR-CVL) on a horizontal surface.
=6 Always connect terminal RDYB of the FR-CV to the inverter terminal where the X10 signal or the MRS signal is assigned to.
Always connect terminal SE of the FR-CV to the inverter terminal SD. Not connecting these terminals may damage the FR-
CV.
« Outline dimensions
FR-CV-(H)

Voltage/ w!lplb1l| H

FR-CV-(H)-AT Voltage/ w!lplbilH

capacity capacity
7.5K/11K |90 |303 | 103|300 75K/ |10 | 305 | 105 | 300

. g 15K | 120 | 305 | 105 | 300 g 11K/15K
Q| 22K/30K | 150 | 322 | 122 | 380 | Q| 22K/30K | 150 | 305 | 105 | 380
37K/55K | 400 | 250 | 135 | 620 37K/55K | 400 | 250 | 135 | 620

(Unit: mm)
FR-CV-(H)-AT

Voltage/ wlplbiln Voltage/ wlplb1l| H

capacity capacity
e e i [0 1
o o
o 22K/30K | 160 | 350 | 150 | 410 N 22K/30K | 160 | 350 | 150 | 410
(Unit: mm)
FR-CVL
copacty | W | WD | Sopaay | W|H]|PD
75K/ 7.5K/11K | 220 [200 | 135
1K/5K | 10° 155|130 15K [220 [205 [135
H ; 22K 165 | 155 | 140 g 22K 220 | 215 | 150
g 30K 215 (175 |160 |Q 30K 245 | 220 | 185
37K 220 | 200 (320 37K 245 | 265 | 230
55K 250 | 225 | 335 55K 290 | 280 (230

(Unit: mm)




Name (model)

Specification and structure

Power regeneration
converter
MT-RC-H[]K

A power regeneration converter allows energy generated at braking operation of the inverter to be regenerated to the power supply.
Since a converter does not require a discharging resistor necessary like a brake unit, it is effective in space and energy saving and it
provides a large peak braking torque.
« Selection method

Select the model according to the applied motor capacity.
« Connection diagram

MCCB Mc1 Mc2 Inverter
Three-phase | —7 | 1~ RILL U
AC power — X _j——T< s/L2 \
supply  —x o A T3 w
"""""""""""" R1/L11 -
oo o suL21
i
| o——oPL (] >1
S P+ NI =
[ S—
MT-RCL Reset signal
i
R R2 r2 7 NRes
STF
s s2 52 ;s
T T2
T2
c
B Alarm signal
Ay .
RDY,
} { Ready signal
SE
6

MT-RC
« Outline dimension (Unit: mm)

MT-RC-H75K MT-RC-H160K to H280K
2-0C hole Mounting foot (detachable) 3-0C hole Mounting foot (detachable)
o Mounting foot N Mounting foot
ES 5 = movable \ \f ES & 5 = movable \ \f
/ . / .
Accessory cover T Accessory cover T T
(parameter unit (parameter unit
can not be used) can not be used)
= i ! e | !
D1 D1
wi T w2 | w2 T
w D wi D
W
Model w w1 w2 H H1 H2 H3 D D1 ©
MT-RC-H75K 480 400 - 740 714 13 13 360 196 10
g MT-RC-H160K 498 400 200 1010 | 984 13 13 380 196 10
2 MT-RC-H220K 680 600 300 1010 | 984 13 13 380 196 10
MT-RC-H280K 790 630 315 1330 | 1300 |15 15 440 196 12
Model w H D
MT-RCL-H75K 390 385 358
z MT-RCL-H160K 515 465 380
< MT-RCL-H220K 630 655 565
MT-RCL-H280K 690 690 620
w « D
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Name (model)

Specification and structure

High power factor
converter
FR-HC2- (H)[IK

Substantially suppresses power harmonics to obtain the equivalent capacity conversion coefficient K5 = 0 specified in "the Harmonic

Suppression Guidelines for Consumers Who Receive High Voltage or Special High Voltage" in Japan.

The power regeneration function comes standard.

The common converter driving with several inverters is possible.

« Selection method
Select the model according to capacity of the inverter or the applicable motor, whichever larger.

« Specifications

Model: 200 V 400 V
FR-HC2-[]

2 7.5K | 15K | 30K | 55K | 75K | H7.5K | H15K | H30K | H55K | H75K | H110K | H160K | H220K | H280K | HA00K | H560K
APP“C?b'e 3.7K |7.5K | 15K | 30K [37K [3.7K | 7.5K | 15K [30K |[37K [55K [90K |[110K | 160K | 200K | 280K
ég"’)grcﬁ; to to |to |[to [to [to [to |to |to [to |to to to to to to
(ND rating)s1 | 75K | 15K 30K | 55K | 75K | 7.5K | 15K |30K |55K | 75K | 110K | 160K | 220K | 280K | 400K | 560K
Rated input | Three-phase 200 V to 220 V
voltage/ 50 Hz Three-phase 380 V to 460 V 50/60 Hz
frequency | 200 V to 230 V 60 Hz
Rated input
= 33 61 |115 |215 |278 |17 |31 |57 |110 |139 [203 |290 |397 |506 |716 |993

*]
*2

The total capacity of the connected inverters.
If a high power factor converter (FR-HC2) is purchased, it comes with reactor 1 (FR-HCL21), reactor 2 (FR-HCL22), and an
outside box (FR-HCB2). Do not connect the DC reactor to the inverter when using a high power factor converter.

(If an H280K or higher is purchased, it comes with FR-HCL21, FR-HCL22, FR-HCC2, FR-HCR2, and FR-HCM2.)

« Outline dimension (Unit: mm)

*3
*4

2 Highcgg\\ilv:rrté?ctor Reactor 1 Reactor 2 Outside box
% Capacity ER-HC2 FR-HCL21+3 FR-HCL22x3 FR-HCB2x4
> w H D w H D w H D w H D
7.5K 220 260 170 132 150 100 237.5 | 230 140
190 320 165
> 15K 250 400 190 162 172 126 257.5 | 260 165
Q 30K 325 550 195 195 210 150 342.5 | 305 180
5 270 450 203
55K 370 620 250 210 180 200.5 | 432.5 | 380 280
75K 465 620 300 240 215 2155 | 474 460 280 400 450 250
H7.5K | 220 300 190 132 140 100 237.5 | 220 140
H15K | 220 300 190 162 170 126 257.5 | 260 165 190 320 165
H30K | 325 550 195 182 195 101 342.5 | 300 180
H55K | 370 670 250 282.5 | 245 165 392.5 | 365 200 270 450 203
> H75K | 325 620 250 210 175 210.5 | 430 395 280 300 350 250
g | H110K [465 620 300 240 230 220 500 440 370 350 450 380
[ Hi60Kk | 498 1010 | 380 280 295 274.5 | 560 520 430
400 450 440
H220K | 498 1010 | 380 330 335 289.5 | 620 620 480
H280K | 680 1010 | 380 330 335 321 690 700 560 - - -
H400K | 790 1330 | 440 402 460 550 632 675 705 - - -
H560K | 790 1330 | 440 452 545 645 632 720 745 - - -
High power factor converter Reactor 1, Reactor 2 Outside box
: M | ]
T B
T T
1 T
. 4= -
1 W o [ w_ | D oo s .
; | | W

Install reactors (FR-HCL21 and 22) on a horizontal surface.
The H280K or higher are not equipped with FR-HCB2. A filter capacitor and inrush current limit resistors are provided

instead.




Name (model)

Specification and structure

Surge voltage
suppression filter
FR-ASF-H[]K

A surge voltage suppression filter limits surge voltage applied to motor terminals when driving the 400 V class motor by the inverter.

« Selection method

Select the model according to the applied motor capacity.

« Specifications

Model: FR-ASF-[] 400V
H1.5K H3.7K H7.5K H15K H22K H37K H55K
Applicable motor capacity (kW) |0.4tol15 |22t03.7 [55t07.5 |11to15 |185t022 [30to37 |[45t055
Rated input current (A) 4.0 9.0 17.0 31.0 43.0 71.0 110.0
Overload current rating =1 150% 60 s, 200% 0.5 s
Rated input AC voltage =1 Three-phase 380 V to 460 V 50 Hz/60 Hz
Maximum AC voltage fluctuation =1 | Three-phase 506 V 50 Hz/60 Hz
Maximum frequency x1 400 Hz
PWM frequency permissible range | 0.5 kHz to 14.5 kHz
MaX|muThv(\a/|frillrggr!ﬁ1négttohrbetween 300 m
Approx. mass (kg) 8.0 [11.0 [20.0 [28.0 38.0 500 [780

Surrounding air temperature

-10°C to +50°C (non-freezing)

Surrounding air humidity

90% RH or less (non-condensing)

Atmosphere

Indoors (without corrosive gas, flammable gas, oil mist, dust and dirt, etc.)

Environment

Altitude/vibration

Maximum 1000 m above sea level, 5.9 m/s? or less at 10 to 55 Hz (directions of X,
Y, Z axes)

x]  Determined by the specification of the connected inverter (400 V class).

« Connection diagram

Three-
phase AC
power supply

« Outline dimension (Unit: mm)

Within 5 m
A— Within 300 m
Inverter FR-ASF [
UG ©
5
V © ©
Wo—6

[

Model W Hx1 D=1
FR-ASF-H1.5K 220 193 |160

FR-ASF-H3.7K 220 |200 |180
FR-ASF-H7.5K 280 | 250 |215
FR-ASF-H15K =2 335 |260 |285

H

FR-ASF-H22K +2 335 340 |349

‘ FR-ASF-H37K =2 375 | 445 |388

-l FR-ASF-H55K *2 395 | 445 |568

*]  This indicates the maximum dimension.
*2  The H15K or higher has a different shape.
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Name (model) Specification and structure

Limits surge voltage applied to motor terminals when driving a 400 V class motor with an inverter.
This filter is compatible with the 5.5 to 37 kW motors.

« Selection method

Select the model according to the applied motor capacity.

« Specifications

Model: FR-BMF-H[]K 7.5 15 22 37
Applicable motor
capacity (kW) s1 5.5 7.5 11 15 18.5 22 30 37
Rated current (A) 17 31 43 71

Overload current rating=2 | 150% 60 s, 200% 0.5 s (inverse-time characteristics)
Rated AC input voltage=2 | Three-phase 380 to 480 V

Permissible AC voltage
fluctuation=2 32310528V

Maximum frequency=2 | 120 Hz
PWM carrier frequency | 2 kHz or lowerx3

Protective structure (JEM Open type (IP00)

Cooling system Self-cooling
Maximum wiring length | 100m or lower
Approx. mass (kg) 55 [95 |15 19
Surrounding air o o ;
. temperature -10°C to +50°C (non-freezing)
S - -
Surrounding air o :
% humidity 90% RH or less (non-condensing)
§ Atmosphere Indoors (without corrosive gas, flammable gas, oil mist, dust and dirt, etc.)
fe
w Altitude/vibration Maximum 1000 m above sea level, 5.9 m/s2 or less+4 at 10 to 55 Hz (directions
of X, Y, Z axes)
*1  Indicates the maximum capacity applicable with the Mitsubishi 4-pole standard motor. (PM motors are not applicable.)
*2  Determined by the specification of the connected inverter (400 V class).
=3 Setthe Pr.72 PWM frequency selection to 2 kHz or less.
*4  When an inverter has a filter mounted on its back, do not use such an inverter on a moving object or in a place that vibrates
Surge voltage (exceeding 1.96 m/s?).
suppression filter « Connection diagram

FR-BMF-H[]K -
within 100m

MCCB mc Inverter  FR-BMF
Three- - - -- IR U X b
e I S > ™

phase i \V] Y
AC power <=1 T \(g z

supply

mMC
* Install a step-down transformer.
« Outline dimension

FR-BMF-H7.5K FR-BMF-H15K, H22K FR-BMF-H37K
;(3); 2- ¢ 6 hole 260 2- ¢ 10 hole 245 -
4-M5 15 £
I S=— s 1 ]

138
245
550
525

325

Terminal layout +1—F

.
[_TrHofhy]
Earth terminal (M5)
‘ K3

. ot

Earth terminal

[149.5

Earth terminal *_ Terminal layout® ] Terminal layout

[ ol o (v8)
S 2 6) (ol | 88 X[V
o f [THofTHY
g
5
JLi ) E e
o
2 v
Red White BIL™_Crimping terminal 5.5-4 = e " o [l
© v W El S 80
Isolation cap color Red White Blue ‘Crimping terminal
O ) W \226 130
Main terminal block (M4; Red Whte BIlE~_Crimping terminal: 8-6 Isolation cap color
w v W
23 Control terminal block (M3) sinion ap cdor Main terminal block (M6)
Main terminal block (M5)
- 23 Control terminal block (M3)
b (Unit: mm) =
N ‘FEIE ».4 M Control terminal block (M3) (Unit: mm)
[© ma 28 LI (Unit: mm)
———
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Name (model)

Specification and structure

Sine wave filter
MT-BSL-(H)[]K
MT-BSC-(H)[]K

« Sine wave fi

Iter application

A sine wave filter can be installed to adjust the motor voltage and current waveforms to be sine waves. Install a sine wave filter to
the output side of the inverter . This filter is compatible with the FR-A820-03800(75K) or higher and the FR-A840-02160(75K) or

higher.

(This product is available only with general-purpose motors.) A sine wave filter will bring operation characteristic equivalent to the

operation with a sine wave power supply and also will provide the following benefits. A sine wave filter will bring operation

characteristic equivalent to the operation with a sine wave power supply and also will provide the following benefits.

()
(b)
(©

(CY

(b)

(¢)
(d)

Low noise
No surge current

Small motor losses (for a standard motor)
« Operating condition
The following settings and conditions are required to use a sine wave filter.
Set "25" in Pr.72. (The initial value is "2".)
This setting changes the carrier frequency to 2.5 kHz. (A sine wave filter is designed on the assumption of 2.5 kHz
carrier frequency. Always change this setting.) The operation with Pr.72 = "25" setting may damage inverter and the

sine wave filter.

A sine wave filter can be used for the operation with an inverter output frequency of 60 Hz or lower.
It cannot be used for the operation with higher frequency. (Using it with the higher frequency will increases the filter loss.)

It is applicable only under V/F control. (When Pr.72 = "25", V/F control is automatically set.)
When using the sine wave filter and the FR-HC2 together, use the MT-BSL-HC.

« Circuit configuration and connection

Sine wave filter

U X
Inverter V| Y [ T
(Carier 2.5 kHz) W, Z 1] . ™
Reactor " vﬁ’]ﬁi?? K Motor
DT
* L'===- 11 voliage
0 - Capacitor (Capacitor)
’ Inverter output *Install the filter near the inverter. current
voltage For a capacitor cable, use a cable
wave form with size larger than indicated in the Wave form at a
table below "recommended cable motor terminal
size ".
Motor Model
capacit : : : Applicable inverter
(pkw) y Reactor for filter Capacitor for filter=1 PP
200V 75 | MT-BSL-75K 1xMT-BSC-75K
90 | MT-BSL-90K 1xMT-BSC-90K
75 | MT-BSL-H75K(-HC) 1xMT-BSC-H75K
90 | MT-BSL-H110K(-HC) 1xMT-BSC-H110K Select an inverter where
110 MT—BSL-HllOK(-HC) 1xMT-BSC-H110K the rated motor current
132 | MT-BSL-H150K(-HC) | 2xMT-BSC-H75K x 1.1 will be 90% or less
400V [ 160 | MT-BSL-H220K(-HC) | 2xMT-BSC-H110K | of the inverter rated
185 | MT-BSL-H220K(-HC) | 2xMT-BSC-H110K | current.
220 | MT-BSL-H220K(-HC) | 2xMT-BSC-H110K _ .
250 | MT-BSL-H280K(-HC) | 3xMT-BSC-H110K *1 When using two or three capacitors,
install them in parallel as shown in the
280 | MT-BSL-H280K(-HC) | 3xMT-BSC-H110K wiring diagram.
« Reactor for sine wave filter
. Rating plate
Terminal H Model AlB|lc|D|E|F|G|H “?.?5)3
> MT-BSL-75K 330 | 150 | 285 | 185 | 216 | 328 | M10 | M12 | 80
o
S MT-BSL-90K 390 | 150 | 320 | 180 | 220 | 330 | M12 | M12 | 120
MT-BSL-H75K 330 | 150 | 285 | 185 | 216 | 318 | M10 | M10 | 80
MT-BSL-H75K-HC | 385 | 150 | 345 | 185 | 216 | 315 | M10 | M10 | 110
MT-BSL-H110K 390 | 150 | 340 | 195 | 235 | 368 | M12 | M12 | 140
4G MT-BSL-H110K-HC | 420 | 170 | 400 | 195 | 235 | 370 | M12 | M12 | 180
installation ; MT-BSL-H150K 455 | 200 | 397 | 200 | 240 | 380 | M12 | M12 | 190
hole Q| MT-BSL-H150K-HC | 450 | 300 | 455 | 390 | 430 | 500 | M12 | M12 | 250
* Remove the eye nut after installation of the product. MT-BSL-H220K 295 | 200 [ 205 | 250 | 300 | 420 [ M12 | M12 | 240
This is a sample of the outer appearance, MT-BSL-H220K-HC | 510 | 350 | 540 | 430 | 485 | 555 | M12 | M12 | 310
which differs depending on the model. MT-BSL-H280K 575 (200 | 470 | 310 | 370 | 485 | M12 | M12 | 340
MT-BSL-H280K-HC | 570 | 400 | 590 | 475 | 535 | 620 | M12 | M12 | 480
Install the reactor on a horizontal surface.
« Capacitor for sine wave filter
Y G‘Terminalsl Model A B C D E|F| G| H | Mass(kg)
> MT-BSC-75K 207 [191 (285 |233 |72 |41 |45 |7 M8 |3.9
o
S MT-BSC-90K 282 [ 266 240 | 183 |92 |56 |85 |7 |[M12 |55
> MT-BSC-H75K | 207 [191 220 | 173 |72 |41 |55 |97 M6 |3.0
o
2 MT-BSC-H110K |[207 |191 | 280 |233 |72 (41 |55 |7 |M6 |[4.0

Installation hole

When installing, allow 25 mm or more gap between capacitors.
« Recommended cable gauge
The gauge of the cables used between the inverter and the MT-BSL as well as the MT-BSL and
the induction motor varies according to U, V, and W as indicated on page 189.
The following table shows the cable gauge of the MT-BSC connecting cable.

MT-BSC-75K

MT-BSC-90K

MT-BSC-H75K

MT-BSC-H110K

38 mm

2

38 mm

2

22 mm?

22 mm

2
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Name (model) Specification and structure

« For dedicated motors

Inverter side Encoder side connector

D/MS3057-12A

D/MS3106B20-29S

F-DPEVSB 12P X 0.2 mm

Earth (Ground) wire/

L
-

60 mm £ ‘
= L
'« Ashield earthing (grounding) P-clip is
included.
. Positioning guide (key groove)
Inverter (When the FR-A8AP is used)  Encoder

PAT | ‘/ A
PA2| i 5 B
PB1 ‘/ c
PB2 > D
PZ1 ‘/ F
pPz2 G

4 D/MS3106B20-29S

‘ (As viewed from wiring side)
Egao\c/i?(r:gal_ble PG ¢ Model Length L (m)
i ! sD # FR-V7CBL5 |5
FR-V7CBL15 | 15

FR-V7CBL30 | 30
« For cables of 30 m or longer, contact your sales representative.

« Cable fabrication specifications
When option connection cables are not available, fabricate cables according to the following table.
Use parallel connection or a large-gauge cable for wiring between terminals PG and SD and the motor end encoder. (For cables

for other terminals, use cables 0.2 mm?. )

Wiring _ Options Cable gauge for terminals PG and SD
distance dedicated encoder | For wiring using cables | For wiring using a cable
cable 0.2 mm?2 with larger gauge
5 m or lower FR-V7CBL5 2 or more cables in parallel 5
- 0.4 mm< or more
10 m or lower 2 or more cables in parallel
FR-V7CBL15 -
15 m or lower 4 or more cables in parallel
- 0.75 mm? or more
20 m or lower 4 or more cables in parallel
FR-V7CBL30 -
30 m or lower 6 or more cables in parallel
50 m or lower | Caples on order 6 or more cables in parallel | 225 mm? or more
100 m or lower | Consult us separately. or more cables In parafle

Encoder connector (DDK Ltd.) (reference) (unit: mm)

Straight plug D/MS3106B20-29S Angle plug D/MS3108B20-29S

18.26_ 76.98 or less
i - 1-1/4-18UNEF-2B hole =

1-3/16-18UNEF-2A hole

1-1/4-18UNEF-2B hole

47 or less
22.92

937.28

©37.28

33.3

9.53 or morg

~9.53 or more

55.57 or less . 18.79 or less

1-3/16-18UNEF-2A hole

« This angle type connector is not an option item. Prepare the connector at the
customer's side.

Cable clamp D/MS3057-12A

1-3/16-18UNEF hole 915.9

(Bushing ID)

35.0
0.7
37.3

4.0
(Movable range on one side)
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For wiring of the IP55 compatible model, fix the cables using a cable gland and a nut, according to the diameter of the holes of the wiring
cover.
For the details such as wiring cover hole diameters and recommended cable glands, refer to the following table.

FR-A846-00023(0.4K) to FR-A846-00250(7.5K) to FR-A846-00620(22K) to FR-A846-01800(55K) to 03610(132K)

00170(5.5K) 00470(18.5K) 01160(45K)
e e S NEQ) oL O
®
()
IR

Hole
: Recommended : Recommended cable gland Recommended nut
AT EEPREs Symbol layout example dlflr:]nrgt)er (Manufactured by LAPP KABEL) (Manufactured by LAPP KABEL)
R SKINTOP MS-SC-M20 53112630 *1
(a) Control circuit wiring 20.3 SKINTOP MS-M20 53112020 2 SKINDICHT SM-M20 52103020
FR-A846-00023(0.4K i iri
2 00170(5'5(K) ) |® AC power input wiring SKINTOP MS-SC-M32 53112650 +1
(c) Brake unit connection wiring | 32.3 SKINTOP MS-M32 BRUSH 53112677 1 SKINDICHT SM-M32 52103040
) Inverter output wiring SKINTOP MS-M32 53112040 =2
(a) Control circuit wiring 20.3 gilmgi mg,\sngo'\golf;é;geio . SKINDICHT SM-M32 52103020
FR-A846-00250(7.5K i iri
o 00470(18_éK) ) |® AC power input wiring SKINTOP MS-SC-M40 53112660 +1
(c) Brake unit connection wiring | 40.4 SKINTOP MS-M40 BRUSH 53112678 «1 SKINDICHT SM-M40 52103050
(« Inverter output wiring SKINTOP MS-M40 53112050 =2
Lo SKINTOP MS-SC-M20 53112630 *1
(a) Control circuit wiring 20.3 SKINTOP MS-M20 53112020 SKINDICHT SM-M20 52103020
FR-{“sgzeé%%?ggl((Z)ZK) (b) AC power input wiring
0 .
(c) Brake unit connection wiring | 63 gﬁ:“igg mgmgg E;ﬁg&g%lzeso o SKINDICHT SM-M63 52103070
(d) Inverter output wiring
L SKINTOP MS-SC-M20 53112630 =1
(a) Control circuit wiring 20.3 SKINTOP MS-M20 53112020 =2 SKINDICHT SM-M20 52103020
FRtASggégg%fgz(lKl)OK) (b) AC power input wiring
o - - — SKINTOP MS-M63 BRUSH PLUS 53112681 1
(c) Brake unit connection wiring | 63 SKINTOP MS-M63 PLUS 53112080 SKINDICHT SM-M63 52103070
(d) Inverter output wiring

*1  EMC-compliant cable gland
*2  General-purpose cable gland

=
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The following table indicates the specifications of the EMI filters used with inverters.

Inverter model

EMI filter model

Inverter model

EMI filter model

FR-A840 ] SLD | D ND HD FR-AB40-[ ] SLD b [ D HD
00023(0.4K) 03250(110K) | HF3600C-SJB | HF3300C-SJB
00038(0.75K) | HF3010C-SZA 03610(132K) | HF3600C-SJB | HF3300C-5JB
00052(1.5K) 04320(160K)
00083(2.2K) 04810(185K)

HF3020C-SZA HF3600C-SJB
00126(3.7K) 05470(220K)
00170(5.5K) | HF3030C-SZA [ HF3020C-5ZA 06100(250K)
00250(7.5K) | HF3030C-SZA 06830(280K) | HF31000C-SJB

Inverter model

EMI filter model

FR-A842-[ ] SLD LD ND HD
07700(315K)

08660(355K) HF31000C-SJB

09620(400K)

10940(450K) HF31200C-SJB

12120(500K) HF31600C-SJB

00310(11K) HF3040C-SZA
00380(15K) HF3050C-SZA | HF3040C-5ZA
00470(18.5K) | HF3060C-SZA

00620(22K) HF3080C-SZA

00770(30K) HF3100C-SZA

00930(37K) HF3150C-SZA | HF3100C-SZA
01160(45K) HF3150C-SZA

01800(55K) HF3200C-SZA

02160(75K)

E2500E0K HF3250C-SZA

« Noise filter wiring example
Install the recommended EMI filter by Soshin Electric Co., Ltd. to the input
side of the inverter, as shown below.

Three
phase
AC

EMI filter

Q1 40 @R voe

Lo 56 ds 0—@
bs 6d b7 wo—
0D E).E)

Inverter

The following ferrite core is recommended to be used in combination with the inverter (IP55 compatible model) to support compliance with the
shipping classifications.

Model: ESD-SR-250



Low-Voltage Switchgear/Cables

® Mitsubishi Molded Case Circuit Breakers and Earth Leakage Circuit Breakers WS-V
Series

"WS-V Series" is the new circuit breakers that have a lot of superior aspects such as higher breaking
capacity, design for easy use, standardization of accessory parts, and compliance to the global
standards.

@ Features

* Technologies based on long years of experience are brought
together to achieve improved performance

The new circuit breaking technology "Expanded ISTAC" has improved the New circuit breaking technology (Expanded ISTAC)

currentlimiting performance and upgraded the overall breaking capacity.

Expansion of the conductor under the stator shortens the contact parting time of the Grid A
. rc
mover as compared to the conventional ISTAC structure. Movable conductor L
The current-limiting performance has been improved remarkably. (The maximum
Current C
peak current value has been reduced by approx. 10%.) Current
+ Compact design for ease of use , S
. . . . . . Increased reaction force of Reaction circuit
The thermal adjustable circuit breakers and electronic circuit breakers are smaller. movable conductor
NF250-SGW NF250-SGV
3§ Current B ’\Fixed conductor
e n=r s =l 1
L . 3 .
— = &
"“Il EJ > j,—“ VOIUme rat|0 79 /0 M Breaking capacity comparison with a conventional model
"l - Fs 3 - - (Compared with our conventional models) ; ; ; ; ; ; ; 2
X b 250-RG %
IR EE P e O Gl
(Conventional model: (New model: » 250-H | | |
105 x 165 x 86 mm) 105 x 165 x 68 mm) g i i i
é ‘WS Series
+ Types of internal accessories are reduced from 3 types to 1 type 250-C P
Standardization of internal accessories contributes to a reduction of stock and 125.RG 20%
delivery time. : : : : : : : s
20 40 60 80 100 120 140 160

kA at 400 V AC Icu

Conventional models BRI ES For 32/63AF

For 125AF
For 250AF

P Newmodels 1S

Applicable accessories
‘.AL OAX OAL+AX @SHT eUVT

* Lineup of UL 489 listed circuit breakers with 54 mm width "Small Fit" (HED
The compact breakers contribute to a size reduction of machines, and IEC 35 mm rail mounting is standard.

For security and standard compliance of machines, F-type and V-

type operating handles are available for breakers with 54 mm width.

NF50-SVFU NF100-CVFU NV50-SVFU NV100-CVFU

* Lineup of UL 489 listed circuit breakers for 480 V AC "High Performance"
The breaking capacity has been improved to satisfy the request for SCCR upgrading.

Breaking capacity of UL 489 listed circuit breakers for 480 V
AC (UL 489)

NF125-SVU/NV125-SVU .......cccovvviiiiiiiinne,
NF125-HVU/NV125-HVU ......cccooniniiiinienen,
NF250-SVU/NV250-SVU .
NF250-HVU/NV250-HVU .......ccccooiiiiniiinne,

NF125-SVU NF125-HVU NF250-SVU NF250-HVU
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MS-T series is newly released.

The MS-T series is smaller than ever, enabling more compact control panel. The MS-T series is suitable for other
Mitsubishi FA equipment. In addition, the MS-T conforms to a variety of global standards, supporting the global use.
DC operated SD-T magnetic contactors (13 A frame to 32 A frame) are now available.

& Features

¢ Compact
The width of the 10 A-frame model is as small as 36 mm.
General-purpose magnetic contactor with smallest width=1 in the industry.

. L . . . S-T10
The width of MS-T series is reduced by 32% as compared to the prior MS-N series, enabling a more compact panel.
For selection, refer to page 189.
] Based on Mitsubishi Electric research as of February 2015 in the general-purpose magnetic contactor industry for 10 A-frame class.
[Unit: mm]

Frame size 11 A 25A

MS-N series

New MS-T series

Frame size 13 A 18 A 32A
SD-N None None
SD-N11
43 43 63 43
— — f— —
SD-T (New model) # #
SD-T12 SD-T20 SD-T21 SD-T32
+ Standardization
+ Covers provided as standard equipment ) » Widened range of operation coil ratings (AC operated model)
Safety improvement is achieved by the standard terminal cover. The widened range reduces the number of operation coil rating
It is not necessary for the new MS-T series to order a dedicated types from 14 (MS-N series) to 7.

terminal cover (S-N[]CX) or a retrofit cover (UN-CW, etc.), which is
required for the former MS-N series. (Prevention of failure to order)
The number of items in stock can be reduced.

The reduced number of the operation coil types enables more
simplified customers' ordering process and the faster delivery.

« The standard integrated terminal cover eliminates the need for + Customers can select the operation coil more easily.
additional ordering. (Conventional product) (MS-T series)
Coil ;:]a:fzd g "BQZOMHZ Coil  |Rated voltage [V]
12VAC 12 12 designation| 50 Hz/60 Hz
24 VAC 24 24
. 48 VAC 48 to 50 48 to 50 24 VAC 24
e 3 - 100 VAC 100 100 to 110 48 VAC 48 to 50
"::; " COVe‘s are 120 VAC 110t0 120 | 115t0 120 1 VA 1 00 1 2
Ny, By o B T 20 vAg o 127
o 7 stand? 220VAC | 20810220 | 220 200 VAC 200 to 240
230 VAC | 22010240 | 230 to 240 300 VAC 260 to 300
Covers + Contactor a0 o0 | 2000280 400 VAC | 380 to 440
GOVA | 415 240 | 460 430 SOOVACH| 46010 550
(Conventional product) (MS-T series) 500 VAC 500 500 to 550 *12 VAC type is made on order.

+ Global Standard
« Conforms to various global standards

Not only major global standards such as IEC, JIS, UL, CE, and CCC but also ship standards and other country standards are planned to be certified.
« Conforms to various global standards

=
so|qe)D/ieabyolims abeljoa-MOoT] H

Applicable Standard Safety Standard
International Japan Europe China U.S.A./ Canada
EN Certification GB
Standard EC Directive body

IEC.. JIS

c € A *3 cus

TU Riwiriang

*2  The MS-T series also provide safe isolation (mirror contact) specified in the IEC standard.
*3  The motor starters are certified under each type name of the magnetic contactors and the thermal overload relays on the condition that the magnetic
contactors and the thermal overload relays are used in combination.
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Environment-friendly Mitsubishi MS-N series ensures safety and conforms to various global
standards. Its compact size contributes to space-saving in a machine. The MS-N series is
suitable for other Mitsubishi FA equipment and can be used globally.

@ Features S-N35CX

+ Bifurcated contact adopted to achieve high contact reliability

Contact reliability is greatly improved by combining bifurcated moving contact and stationary contact.
This series responds to the various needs such as the application to safety circuit.

(The MS-T series also has bifurcated contacts.)

* Mirror contact (auxiliary contact off at main contact welding)

The MS-N series meets requirements of "Control functions in the event of failure" described in EN 60204-
1 "Electrical equipment of machines", being suitable as interlock circuit contact. The MS-N series is
applicable for category 4 safety circuit. We ensure safety for our customers.

(The MS-T series also has mirror contacts.)

Main contact welding

Auxiliary
T normally
j closed

Gap contact

+ Various option units
Various options including surge absorbers and additional auxiliary contact blocks are available.

Motor circuit protection (against overload / phase loss / short-circuit) is achievable the MMP-T series
alone.
The wire-saving, space-saving design enables downsizing of the enclosure.
The MMP-T series can be used in combination with the MS-T series (DC operated model).=1
] The connection conductor unit for the DC operated compact model (SD-T) is to be released soon.

& Features MMP-T32
+ What is the motor circuit breaker? + Space-saving design for downsizing of the enclosure
The motor circuit breaker, applicable to the motor circuit, has the

functions of a circuit breaker and a thermal overload relay in one Example of space saving
unit. The motor circuit breaker provides protection against
Conventitgal system Motor circuit bsakers system

overload, phase loss, and short circuit.
Motor circuit configuration Motor circuit configuration using a
using a circuit breaker and a motor circuit breaker and a Inside the enclosure Inside the enclosure
magnetic contactor magnetic contactor I

h 4 w

Disconnection

Circuit opening/
closing

ions
A ope"“‘w, control

than MO! e
0\\’\:'; ‘pa rformed o™

Short-circuit
protection

Device
protection
Magnetic contactor Motor control

Magnetic contactor
| (New MS-T series)

Thermal overload relay Overload protection
* Wire saving . ’
. . . . . Example of wire saving
Using a connection conductor unit (option) for connecting a

motor circuit breaker and a contactor reduces work hours Wire connection example Conductor unit connection example
required for wiring.

A connection conductor unit for the high sensitivity contactor

(SD-Q) is also available. (Model: UT-MQ12)

Circuit breaker

Motor circuit breaker

With motor circuit breakers

ZINS
do‘““s‘ E

Fur‘(“\eh[e enclos®

of

Wire
f_J Connection

conductor unit . Magnetic
contactor
coil terminal
section

UT-MQ12 application example
+ Compliance to major standards support customers' overseas business

« Compliance with major global standards
Not only major international standards such as IEC, JIS, UL, CE, and CCC but also other national standards are certified. This will help our

customers expand their business in foreign countries.

Applicable Standard Safety Standard
International Japan Europe China U.S.A./ Canada
EN Certification GB

EC Directive body
IEC JIs ce A e@)s
« UL60947-4-1A Type E/F is also covered.

Compliance of the device to UL's Type E/F combination can surely support export to the United States.

Standard
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When using an earth leakage circuit breaker with the inverter circuit, select its rated sensitivity current as follows, independently of the PWM
carrier frequency.

« Breaker designed for harmonic and surge suppression <Example>
Rated sensitivity current
IAnZle(Igl+|gn+|gi+IgZ+Igm) 55mm?x5m  5.5mm?x 50 m
« Standard breaker ELB | Noise
Rated sensitivity current LA filter 43
IAn>10x{Ig1+Ign+Igi+3x(Ig2+Igm)} e 200y
lg1, 1g2: Leakage currents in wire path during commercial power ) L, )
supply operation » om
Ign: Leakage current of inverter input side noise filter Igi
lgm: Leakage current of motor during commercial power supply (@ Install the earth leakage circuit breaker (ELB) on the input side of the
operation inverter.
Igi: Leakage current of inverter unit (b) Inthe A connection earthed-neutral system, the sensitivity current

is blunt against a ground fault in the inverter output side. Earthing

Example of leakage current of (Grounding) must conform to the requirements of national and local

cable path per 1 km during the Leakage current example of safety regulations and electrical codes. (NEC section 250, IEC 536
comerciaIp ower suppl go eration three-phase induction motor _ class 1 and other applicable standards) )
p UPPY Ope during the commercial + Selection example (in the case of the above figure)
when the CV cable is routed in power supply operation
metal conduit .
200 V 60 H (200 V 60 Hz) Breaker designed
( 2) for harmonic and Standard breaker
:,g 120 g 2. surge suppression
£ 100 = 5m
1. Leakage current Igl
» %) 33x ——— =0.17
€ zg £ of (mA) 1000 m
E =g £t o3
3 40 o 3 g' Leakag?rﬁg\r)rent lon g (without noise filter)
O 20 o
3 3 o1 - t1gi | L (without EMC filter)
S 235 8142236 80150 m 18 2T 8, oaosree €2 ag?rr::x)rren 91" | Refer to the following table for the leakage
o . 2 5, Y A
Cable size(mm®) - Motor capacity (kW) current of the inverter. 1
Leakage current Ig2 ax —20M e
Example of leakage current per 1 km during Leakage current example of three- (mA) 1000 m '
the commercial power supply operation phase induction motor during the
when the CV cable is routed in metal conduit  commercial power supply operation Motor :e?nka(‘%i():urrent 0.18
(Three-phase three-wire delta (Totally-enclosed fan-cooled 9
connection 400 V 60 Hz) type motor 400 V 60 Hz) Total leakage current | 5 6.66
(mA) ’ )
~ 120 —~ 20
< < L1 —
£ 100 £ Rated sensitivity
2 g 2 o9 current (mA) 30 100
5 6 $ 05 (=lg x 10)
3 3 03
o 40 © 0.2 *1  For whether to use the EMC filter or not, refer to the Instruction Manual
2 20 2 (Detailed).
T s
@ ° 1.5 3.77.515223755

235 8142238 80150
55 3060100 2.2 5.5 1118. 53045

Cable size (mm?) Motor capacity (kW)

For ,{ connection, the amount of leakage current is appox.1/3 of the above value.

+ Inverter/converter unit leakage current
200 V class (Input power supply conditions: 220 V/60 Hz, power supply unbalance: within 3%)

FR-A800
Inverter (Standard model)
EMC filter ON OFF

Phase
earthing 22 1
(grounding)

(mA)
400 V class (Input power supply conditions: 440 V/60 Hz, power supply unbalance: within 3%)
Inverter/ FR-A800 FR-A806-C3 FR-A806-C2 FR-A802 :
converter unit (Standard model) | (IP55 compatible model) | (IP55 compatible model) | (Separated converter type) Converter unit FR-CC2
EMC filter ON OFF ON OFF ON =1 — ON OFF

Phase
earthing 35 2 35 2 — %2 2 70 2
(grounding)

Earthed-neutral
system

(mA)
] Do not change the initially set ON (enabled) position of the EMC filter ON/OFF connector in the case of the inverter with a built-in C2 filter. The Class C2
compatibility condition is not satisfied with the EMC filter OFF. (The FR-A846-00250(7.5K)-C2 to FR-A846-00470(18.5K)-C2 are not provided with the EMC
filter ON/OFF connector. The EMC filter is always ON.)
*2  The inverter with a built-in C2 filter must be used in the earthed-neutral system.




4 280K or lower

Molded case circuit breaker (MCCB) =2
or earth leakage circuit breaker
(ELB) (NF, NV type)

Input side magnetic
contactor 3

Recommended cable gauge (mm?) «4

R/L1, S/L2, T/L3

% Motor Applicable inverter : : : :
S| GwWe|  oDratng) Power fator improving (AC or 00) | PO PR TRREING | PR TR | U vow
connection connection
Without With Without With Without With
0.4 FR-A820-00046(0.4K) 5A 5A S-T10 S-T10 2 2 2
0.75 FR-A820-00077(0.75K) 10 A 10 A S-T10 S-T10 2 2 2
1.5 FR-A820-00105(1.5K) 15A 15A S-T10 S-T10 2 2 2
2.2 FR-A820-00167(2.2K) 20A 15A S-T10 S-T10 2 2 2
3.7 FR-A820-00250(3.7K) 30A 30 A S-T21 S-T10 3.5 35 35
5.5 FR-A820-00340(5.5K) 50 A 40 A S-T35 S-T21 5.5 5.5 5.5
7.5 FR-A820-00490(7.5K) 60 A 50 A S-T35 S-T35 14 14 8
> 11 FR-A820-00630(11K) 75 A 75 A S-T35 S-T35 14 14 14
g |15 FR-A820-00770(15K) 125 A 100 A S-T50 S-T50 22 22 22
N 185 FR-A820-00930(18.5K) 150 A 125 A S-T65 S-T50 38 22 22
22 FR-A820-01250(22K) 175 A 125 A S-T100 S-T65 38 38 38
30 FR-A820-01540(30K) 225 A 150 A S-T100 S-T100 60 60 60
37 FR-A820-01870(37K) 250 A 200 A S-N150 S-N125 80 60 60
45 FR-A820-02330(45K) 300 A 225 A S-N180 S-N150 100 100 100
55 FR-A820-03160(55K) 400 A 300 A S-N220 S-N180 100 100 100
75 FR-A820-03800(75K) - 400 A - S-N300 - 125 125
90 FR-A820-04750(90K) - 400 A - S-N300 - 150 150
0.4 FR-A840-00023(0.4K) 5A 5A S-T10 S-T10 2 2 2
0.75 FR-A840-00038(0.75K) 5A 5A S-T10 S-T10 2 2 2
1.5 FR-A840-00052(1.5K) 10A 10A S-T10 S-T10 2 2 2
2.2 FR-A840-00083(2.2K) 10A 10A S-T10 S-T10 2 2 2
3.7 FR-A840-00126(3.7K) 20A 15A S-T10 S-T10 2 2 2
55 FR-A840-00170(5.5K) 30A 20A S-T21 S-T12 2 2 2
75 FR-A840-00250(7.5K) 30A 30A S-T21 S-T21 35 35 35
11 FR-A840-00310(11K) 50 A 40 A S-T21 S-T21 5.5 55 55
15 FR-A840-00380(15K) 60 A 50 A S-T35 S-T21 8 55 55
18.5 FR-A840-00470(18.5K) 75 A 60 A S-T35 S-T35 14 8 8
22 FR-A840-00620(22K) 100 A 75 A S-T35 S-T35 14 14 14
> 30 FR-A840-00770(30K) 125 A 100 A S-T50 S-T50 22 22 22
g |37 FR-A840-00930(37K) 150 A 100 A S-T65 S-T50 22 22 22
N 45 FR-A840-01160(45K) 175 A 125 A S-T100 S-T65 38 38 38
55 FR-A840-01800(55K) 200 A 150 A S-T100 S-T100 60 60 60
75 FR-A840-02160(75K) - 200 A - S-T100 - 60 60
90 FR-A840-02600(90K) - 225 A - S-N150 - 60 60
110 FR-A840-03250(110K) - 225 A - S-N180 - 80 80
132 FR-A840-03610(132K) - 350 A - S-N220 - 100 100
150 FR-A840-04320(160K) - 400 A - S-N300 - 125 125
160 FR-A840-04320(160K) - 400 A - S-N300 - 125 125
185 FR-A840-04810(185K) - 400 A - S-N300 - 150 150
220 FR-A840-05470(220K) - 500 A - S-N400 - 2x100 2x100
250 FR-A840-06100(250K) - 600 A - S-N600 - 2x100 2x100
280 FR-A840-06830(280K) - 600 A - S-N600 - 2x125 2x125
1 Assumes the use of a Mitsubishi 4-pole standard motor with the motor capacity of 200 VAC 50 Hz.
*2  Select an MCCB according to the power supply capacity.
Install one MCCB per inverter. —- @
For the use in the United States or Canada, provide the appropriate UL and cUL listed fuse or UL489 molded case
circuit breaker (MCCB) that is suitable for branch circuit protection. (Refer to the Instruction Manual (Startup).)
=3 The magnetic contactor is selected based on the AC-1 class. The electrical durability of magnetic contactor is
500,000 times. When the magnetic contactor is used for emergency stops during motor driving, the electrical durability is 25 times.
If using an MC for emergency stop during motor driving or using it on the motor side during commercial power supply operation, select an MC with the class
AC-3 rated current for the rated motor current.
=4 Cables

For the FR-A820-03160(55K) or lower and the FR-A840-01800(55K) or lower, it is the gauge of a cable with the continuous maximum permissible

temperature of 75°C. (HIV cable (600 V grade heat-resistant PVC insulated wire), etc.) It assumes a surrounding air temperature of 50°C or lower and the

wiring distance of 20 m or shorter.
For the FR-A820-03800(75K) or higher and the FR-A840-02160(75K) or higher, it is the gauge of the cable with the continuous maximum permissible

temperature of 90°C or higher. (LMFC (heat resistant flexible cross-linked polyethylene insulated cable), etc.) It assumes a surrounding air temperature of

50°C or lower and in-enclosure wiring.

emmmsEmEmmsmEEE.

NOTE :}

« When the inverter capacity is larger than the motor capacity, select an MCCB and a magnetic contactor according to the inverter model, and
select cables and reactors according to the motor output.
« When the breaker on the inverter's input side trips, check for the wiring fault (short circuit), damage to internal parts of the inverter etc. The
cause of the trip must be identified and removed before turning ON the power of the breaker.
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€ 315K or higher

Molded ca’\i(e:égcuit breaker HIV cables, etc. (mm?) =4
Motor Applicable Sz ( o ) 2 Input-side L1
Voltage | output inverter model - magnetic )
(KW) =1 (ND rating) converter model earth leakage circuit breaker CONEEET 2 SiL2, P/+, N/- | UV, W
(NF, NV type) UL
315 FR-A842-07700(315K) FR-CC2-H315K 700 A S-N600 2x150 2x150 2x150
355 FR-A842-08660(355K) FR-CC2-H355K 800 A S-N600 2x200 2x200 2x200
400 FR-A842-09620(400K) FR-CC2-H400K 900 A S-N800 2x200 2x200 2x200
400 V
450 FR-A842-10940(450K) FR-CC2-H450K 1000 A Fl)?g(?u;(’;\trated 2x250 2x250 2x250
500 FR-A842-12120(500K) FR-CC2-H500K 1200 A ;?g(?ugrated 3x200 3x200 2x250
*]1  Assumes the use of a Mitsubishi 4-pole standard motor with the motor capacity of 400 VAC 50 Hz.
*2  Select an MCCB according to the power supply capacity.
Install one MCCB per converter. MCCBHConverter unit @
For the use in the United States or Canada, provide the appropriate UL and cUL listed fuse that is
suitable for branch circuit protection. (Refer to the Instruction Manual of the inverter.) |::MCCBH Converter unit @
=3 The magnetic contactor is selected based on the AC-1 class. The electrical durability of magnetic contactor is 500,000 times. When the magnetic contactor
is used for emergency stops during motor driving, the electrical durability is 25 times.
If using an MC for emergency stop during driving the motor, select an MC regarding the converter unit input side current as JEM1038-AC-3 class rated
current. When using an MC on the inverter output side for commercial-power supply operation switching using a general-purpose motor, select an MC
regarding the rated motor current as JEM1038-AC-3 class rated current.
*4  The gauge of the cable with the continuous maximum permissible temperature of 90°C or higher. (LMFC (heat resistant flexible cross-linked polyethylene
insulated cable), etc.). It assumes a surrounding air temperature of 40°C or lower and in-enclosure wiring.
o) NOTE ;

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

« When the breaker on the converter unit's input side trips, check for the wiring fault (short circuit), damage to internal parts of the inverter and the
converter unit, etc. The cause of the trip must be identified and removed before turning ON the power of the breaker.




Precaution on Selection and Operation

& /\ safety instructions

« To use the product safely and correctly, make sure to read the
"Instruction Manual" before the use.

This product has not been designed or manufactured for use with
any equipment or system operated under life-threatening
conditions.

Please contact our sales representative when considering using
this product in special applications such as passenger mobile,
medical, aerospace, nuclear, power or undersea relay equipment
or system.

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

Do not use the inverter for a load other than the three-phase
induction motor and the PM 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.

When using an IPM motor (MM-CF), also refer to the precautions
for use of the IPM motors (MM-CF).

€ Operation

When a magnetic contactor (MC) is installed on the input side, do
not use the MC for frequent starting/stopping. Otherwise the
inverter may be damaged.

When a fault occurs in the inverter, the protective function is
acticvated to stop the inverter output. However, the motor cannot
be immediately stopped. For machinery and equipment that
require an immediate stop, provide a mechanical stop/holding
mechanism.

Even after turning OFF the inverter/the converter unit, it takes
time to discharge the capacitor. Before performing an inspection,
wait 10 minutes or longer after the power supply turns OFF, then
check the voltage using a tester, etc.

€ Wiring

« Applying the power to the inverter output terminals (U, V, W)
causes a damage to the inverter. Before power-on, thoroughly
check the wiring and sequence to prevent incorrect wiring, etc.
Terminals P/+, P1, N/-, and P3 are the terminals to connect
dedicated options or DC power supply (in the DC feeding mode).
Do not connect any device other than the dedicated options or
DC power supply (in the DC feeding mode). Do not short-circuit
between the frequency setting power supply terminal 10 and the
common terminal 5, and between terminals PC and SD.

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

After wiring, wire offcuts must not be left in the inverter/the
converter unit. Wire offcuts can cause an alarm, failure or
malfunction. Always keep the inverter/the converter unit clean.
When drilling mounting holes in an enclosure etc., take caution
not to allow chips and other foreign matter to enter the inverter/
the converter unit.

Set the voltage/current input switch correctly. Incorrect setting
may cause a fault, failure or malfunction.

€ Power supply

When the inverter is
connected near a large-
capacity power
transformer (1000 kVA or
more) or when a power
factor correction capacitor
is to be switched over, an
excessive peak current
may flow in the power
input circuit, damaging the
inverter. To prevent this, always install an optional AC reactor
(FR-HAL).

If surge voltage occurs in the power supply system, this surge
energy may flow into an inverter, and the inverter may display the
overvoltage protection (E. OV[]) and trip. To prevent this, install an
optional AC reactor (FR-HAL).

(kVA)

5300

5000 1 Capacities requiring
installation of

40009 ,¢ reactor

3000
2000
1000

Power supply system
capacity

110165 247 330 420 550 VA

Inverter capacity

@ Installation

Install the inverter in a clean place with no floating oil mist, cotton
fly, dust and dirt, etc. Alternatively, install the inverter inside the
"sealed type" enclosure that prevents entry of suspended
substances. For installation in the enclosure, decide the cooling
method and the enclosure size to keep the surrounding air
temperature of the inverter/the converter unit within the
permissible range (for specifications, refer to page 27).

Some parts of the inverter/the converter unit become extremely
hot. Do not install the inverter/the converter unit to inflammable
materials (wood etc.).

Attach the inverter vertically.

€ Setting

Depending on the parameter setting, high-speed operation (up to
590 Hz) is available. Incorrect setting will lead to a dangerous
situation. Set the upper limit by using the upper frequency limit
setting.

Setting the DC injection brake operation voltage and operating
time larger than their initial values causes motor overheating
(electronic thermal O/L relay trip).

€ Real sensorless vector control

Under Real sensorless vector control, always execute offline auto
tuning before starting operations.
The selectable carrier frequencies under Real sensorless vector
control are 2, 6, 10, and 14 kHz.
Torque control is not available in the low-speed (about 10 Hz or
less) regenerative range, or in the low speed with the light load
(about 5 Hz or less with about 20% or less of the rated torque).
Select the vector control.
Performing pre-excitation (LX signal and X13 signal) under torque
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. Confirm that the motor running will not cause any
safety problem before performing pre-excitation.
Under torque control, do not switch between the forward rotation
command (STF) and reverse rotation command (STR). The
overcurrent trip (E. OC[]) or opposite rotation deceleration fault
(E.11) occurs.
For FR-A820-00250(3.7K) or lower and FR-A840-00126(3.7K) or
lower, if continuous operation is performed under Real sensorless
vector control, speed fluctuation may increase at 20 Hz or lower,
or insufficient torque may occur in a low-speed range under 1 Hz.
In such a case, stop the inverter once and re-accelerate it.
If the inverter may restart during coasting under Real sensorless
vector control, set the automatic restart after instantaneous power
failure function to enable frequency search (Pr.57 # "9999",
Pr.162 = "10").
Under Real sensorless vector control, sufficient torque may not
be obtained in the extremely low-speed range of about 2 Hz or
less.
The approximate speed control range is as described below.
Power drive: 1:200 (2, 4, 6 poles), 0.3 Hz or more for 60 Hz
rating.

1:30 (8, 10 poles), 2 Hz or more for 60 Hz rating
Regenerative driving: 1:12 (2 to 10 poles), 5 Hz or more for 60 Hz
rating
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€ Waterproof and dustproof performances (IP55

.

compatible model)

The inverter is rated with an IPX5+1 waterproof rating and an
IP5Xx2 dustproof rating when the operation panel (FR-DU08-01),
the front cover, the wiring cover, and the cable glands are
securely fixed with screws.

The items enclosed with the inverter such as the Instruction
Manual or CD are not rated with the IPX5 waterproof or IP5X
dustproof ratings.

Although the inverter is rated with the IPX5 waterproof and IP5X
dustproof ratings, it is not intended for use in water. Also, the
ratings do not guarantee protection of the inverter from needless
submersion in water or being washed under strong running water
such as a shower.

Do not pour or apply the following liquids over the inverter: water
containing soap, detergent, or bath additives; sea water;
swimming pool water; warm water; boiling water; etc.

The inverter is intended for indoor=4 installation and not for
outdoor installation. Avoid places where the inverter is subjected
to direct sunlight, rain, sleet, snow, or freezing temperatures.

If the operation panel (FR-DU08-01) is not installed, if the screws
of the operation panel are not tightened, or if the operation panel
is damaged or deformed, the IPX5 waterproof performance and
the IP5X dustproof performance are impaired. If any
abnormalities are found on the operation panel, ask for an
inspection and repair.

If the screws of the front cover or the wiring cover are not
tightened, if any foreign matter (hair, sand grain, fiber, etc.) is
stuck between the inverter and the gasket, if the gasket is
damaged, or if the front cover or the wiring cover is damaged or
deformed, the IPX5 waterproof performance and the IP5X
dustproof performance are impaired. If any abnormalities are
found on the front cover, wiring cover, or the gasket of the
inverter, ask for an inspection and repair.

Cable glands are important components to maintain the
waterproof and dustproof performances. Be sure to use cable
glands of the recommended size and shape or equivalent. The
standard protective bushes cannot sufficiently maintain the IPX5
waterproof performance and the IP5X dustproof performance.

If a cable gland is damaged or deformed, the IPX5 waterproof
performance and the IP5X dustproof performance are impaired. If
any abnormalities are found on the cable glands, ask the
manufacturer of the cable glands for an inspection and repair.

To maintain the waterproof and dustproof performances of the
inverter, daily and periodic inspections are recommended
regardless of the presence or absence of abnormalities.

x]  IPX5 refers to protection of the inverter functions against water
jets from any direction when about 12.5-liter waterx3 is injected
from a nozzle with an inside diameter of 6.3 mm from the distance
of about 3 m for at least 3 minutes.

*2  |P5X refers to protection of the inverter functions and
maintenance of safety when the inverter is put into a stirring
device containing dust of 75 pm or smaller in diameter, stirred for
8 hours, and then removed from the device.

*3  Water here refers to fresh water at room temperature (5 to 35°C).

=4 Indoor here refers to the environments that are not affected by
climate conditions.

For using an IPM motor (MM-CF), also check the following
precautions.

& /\ safety instructions

Do not use an IPM motor for an application where the motor is
driven by the load and runs at a speed higher than the maximum
motor speed.

€ Combination of motor and inverter

The motor capacity is equal to or one rank lower than the inverter
capacity. (It must be 0.4 kW or higher.)

Using a motor with the rated current substantially lower than the

inverter rated current will cause torque ripples, etc. and degrade

the speed and torque accuracies.

As a reference, select the motor with the rated motor current that
is about 40% or higher of the inverter rated current.

Only one IPM motor can be connected to an inverter.

An IPM motor cannot be driven by the commercial power supply.

& Installation

While power is ON or for some time after power-OFF, do not
touch the motor since the motor may be extremely hot. Touching
these devices may cause a burn.

An outline dimension differs between MM-CF and a standard
motor.

Do not apply the load larger than the permissible load to the
motor shaft. Doing so may lead to breakage of the shaft.

Avoid places where the equipment is subjected to oil mist, dust,
dirt, etc. for installation.

When it is inevitable to install the equipment in such a place, take
such measures as to provide a cover to the motor.

Always use the motor at the specified surrounding air
temperature. Increase in the motor temperature may cause the
torque to decrease.

When installing the motor with its shaft facing upward, take
countermeasures on the machine side to avoid infiltration of oils
from the gear box, etc.

Select the appropriate cable clamping method to avoid bending
stresses or stresses from its own weight at the cable joint section.
For certain applications in which the motor moves, determine the
cable bending radius based on the necessary bending life and the
cable type.

To prevent moving of the power supply cable coming out of the
motor, take such measures as to fix the cable to the motor.
Otherwise the cable may break.

Do not modify the connector, terminal, etc. at the end of the cable.

@ Earth (ground)

To prevent an electric shock and to stabilize the potential of
control circuit, always earth (ground) the motor and inverter.
Earth (ground) the motor and inverter at one point. Connect the
both earth (ground) terminals for the ground connection from the
inverter side.

€ Wiring

Applying the commercial power supply to input terminals (U,V, W)
of a motor will burn the motor. The motor must be connected with
the output terminals (U,V, W) of the inverter.

Do not install a magnetic contactor at the inverter's output side.
An IPM motor is a motor with permanent magnets embedded
inside. High voltage is generated at the motor terminals while the
motor is running. Before wiring or inspection, confirm that the
motor is stopped.

In an application, such a as fan or 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 an
electric shock may be caused. The inverter power must be turned
ON before closing the contacts of the contactor at the output side.
Match the input terminals (U, V, W) of the motor and the output
terminals (U, V, W) of the inverter when connecting.

Keep the wiring length to 100 m or shorter when connecting an
IPM motor .



€ Operation

About 0.1 s (magnetic pole detection time) takes to start a motor
after inputting a start signal.

An IPM motor is a motor with embedded permanent magnets.
Regression voltage is generated when the motor coasts at an
instantaneous power failure or other incidents.

The inverter's DC bus voltage increases if the motor coasts fast in
this condition. When using the automatic restart after
instantaneous power failure function, it is recommended to also
use the regeneration avoidance operation to make startups
stable.

The relationship between speed and frequency setting is:

Speed = 120 x frequency setting value / number of motor poles

Speed (r/min) |300 {600 {900 (1200 {1500 |1800 {2000 |2400 {2700 |3000

MM-CF (8 poles)

frequency (20 |40 |60 (80 |100 (120 |133.33(160 |180 (200

setting (Hz)

@ Permissible

N
o
s

vibration of the
motor

Bearing is subjected to
fretting while the motor is
stopped. Suppress the
vibration to about the half of
the permissible value.
Amplitude at each vibration
condition is as shown right. 500

(double amplitude) (um)
NWBOID ® O
oo0oS © &5

Vibration amplitude

1000 1500 2000 2500 3000 3500
Rotation speed (r/min)

@ Permissible load of the shaft

Use the flexible coupling to decrease the shaft center gap to keep

its radial load value within the permissible radial load of the shaft.

When selecting a pulley, sprocket or timing belt, keep its radial
load value within the permissible radial load value.

Do not use a rigid coupling because it gives excessive bending
force to the shaft and may break the shaft.

Motor L (T;m)

Permissible
radial load (N)

Permissible
thrust load (N)

MM-CF52(C)(B) to152(C)(B) 55

980

490

MM-CF202(C)(B) t0352(C)(B) | ;o

2058

980

MM-CF502(C) t0702(C)

1 For "L" in the table, refer to the figure below.

L
} Radial load

F_.‘ L: Distance from the flange mounting
]
I I I# Thrustload surface to the center of the load

€ Inverter capacity selection

When operating a special motor or multiple motors in parallel by
one inverter, select the inverter capacity so that 1.05 times of the
total of the rated motor current becomes less than the rated
output current of the inverter.

(Multiple PM motors cannot be connected to an inverter.)

€ Starting torque of the motor

The starting and acceleration characteristics of the motor driven
by an inverter are restricted by the overload current rating of the
inverter. In general, the torque characteristic has small value
compared to when the motor is started by a commercial power
supply. When a large starting torque is required, and torque boost
adjustment, Advanced magnetic flux vector control, Real
sensorless vector control, and vector control cannot generate the
sufficient torque, select the HD rating, or increase both the motor
and inverter capacities.

@ Acceleration/deceleration time

The motor acceleration/deceleration time is decided by the torque
generated by the motor, load torque, and moment of inertia (J) of
load.

The required time may increase when the torque limit function or
stall prevention function operates during acceleration/
deceleration. In such a case, set the acceleration/decelerations
time longer.

To shorten the acceleration/deceleration time, increase the torque
boost value (too large setting value may activate the stall
prevention function, resulting in longer acceleration time at
starting on the contrary). Alternatively, use Advanced magnetic
flux vector control, Real sensorless vector control, or vector
control, or select the larger inverter and motor capacities. To
shorten the deceleration time, use an addition brake unit (FR-
BU2) to absorb braking energy, power regeneration common
converter (FR-CV), or power supply regeneration unit (MT-RC),
etc.

@ Power transfer mechanisms (reduction gear, belt,

chain, etc.)
Caution is required for the low-speed continuous operation of the
motor with an oil lubricated gear box, transmission, reduction
gear, etc. in the power transfer mechanism. Such an operation
may degrade the oil lubrication and cause seizing. On the other
hand, the high-speed operation at more than 60 Hz may cause
problems with the noise of the power transfer mechanism, life, or
insufficient strength due to centrifugal force, etc. Fully take
necessary precautions.

@ Instructions for overload operation

When performing frequent starts/stops by the inverter, rise/fall in
the temperature of the transistor element of the inverter will
repeat due to a repeated flow of large current, shortening the life
from thermal fatigue. Since thermal fatigue is related to the
amount of current, the life can be increased by reducing current at
locked condition, starting current, etc. Reducing current may
extend the service life but may also cause torque shortage, which
leads to a start failure. Adding a margin to the current can
eliminate such a condition. For an induction motor, use an
inverter of a higher capacity (up to two ranks for the ND rating).
For an IPM motor, use an inverter and IPM motor of higher
capacities.
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@ Selection and installation of molded case

circuit breaker
Install a molded case circuit breaker (MCCB) on the power
receiving side to protect the wiring at the inverter/the converter
unit input side. Select an MCCB according to the inverter power
supply side power factor, which depends on the power supply
voltage, output frequency and load. Refer to page 189. Especially
for a completely electromagnetic MCCB, a slightly large capacity
must be selected since its operation characteristic varies with
harmonic currents. (Check the reference material of the
applicable breaker.) As an earth leakage circuit breaker, use the
Mitsubishi earth leakage circuit breaker designed for harmonics
and surge suppression. (Refer to page 188.)
When installing a molded case circuit breaker on the inverter
output side, contact the manufacturer of each product for
selection.

€ Handling of the input side magnetic contactor
(MC)

For the operation using external terminals (using terminal STF or
STR), install the input-side magnetic contactor to prevent
accidents due to automatic restart when the power is restored
after power failures such as an instantaneous power failure, or for
safety during maintenance works. Do not use this magnetic
contactor for frequent starting/stopping of the inverter. (The
switching life of the converter part is about 1 million times.) In the
operation by parameter unit, the automatic restart after power
restoration is not performed and the magnetic contactor cannot
be used to start the motor. The input-side magnetic contactor can
stop the motor. However, the regenerative brake of the inverter
does not operate, and the motor coasts to a stop.

€ Handling of the output side magnetic contactor
(MC)

Switch the MC 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 an MC is

provided to switch to a commercial power supply, for example, it

is recommended to use the commercial power supply-inverter

switchover function Pr.135 to Pr.139.

« Do not install a magnetic contactor at the inverter's output side
when using a PM motor.

@ Installation of thermal relay

In order to protect the motor from overheating, the inverter has an
electronic thermal O/L relay. However, install an external thermal
overcurrent relay (OCR) between the inverter and motors to
operate several motors or a multi-pole motor with one inverter. In
this case, set 0 A to the electronic thermal O/L relay setting of the
inverter. For the external thermal overcurrent relay, determine the
setting value in consideration of the current indicated on the
motor's rating plate and the line-to-line leakage current. (Refer to
page 195.)

Self cooling ability of a motor reduces in the low-speed operation.
Installation of a thermal protector or a use of a motor with built-in
thermistor is recommended.

€ Output side measuring instrument
When the inverter-to-motor wiring length is long, especially for
the 400 V class, small-capacity models, the meters and CTs may
generate heat due to line-to-line leakage current. Therefore,
choose the equipment which has enough allowance for the
current rating.
When measuring and displaying the output voltage and output
current of the inverter, use of terminals AM and 5 output function
of the inverter is recommended.

@ Disuse of power factor improving capacitor

(power factor correction capacitor)

The power factor improving capacitor and surge suppressor on
the inverter output side may be overheated or damaged by the
harmonic components of the inverter output. Also, since an
excessive current flows in the inverter to activate overcurrent
protection, do not provide a capacitor and surge suppressor. To
improve the power factor, use an AC reactor (on page 170), a
DC reactor (on page 171), or a high power factor converter (on
page 178).

€ Connection between the converter unit and the

inverter
« Perform wiring so that the commands sent from the converter unit
are transmitted to the inverter without fail. Incorrect connection
may damage the converter unit and the inverter.
« For the wiring length, refer to the table below.

Across terminals P and P and

terminals N and N 50 m or lower

Total wiring

length

Other signal cables 30 m or lower

« For the cable gauge of the cable across the main circuit terminals
P/+ and N/- (P and P, N and N), refer to page 190.

@ Electrical corrosion of the bearing

When a motor is driven by the inverter, axial voltage is
generated on the motor shaft, which may cause electrical
corrosion of the bearing in rare cases depending on the wiring,
load, operating conditions of the motor or specific inverter
settings (high carrier frequency and EMC filter ON).
Contact your sales representative to take appropriate
countermeasures for the motor.
The following shows examples of countermeasures for the
inverter.
« Decrease the carrier frequency.
¢ Turn OFF the EMC filter.
* Provide a common mode choke on the output side of the
inverter.«1
(This is effective regardless of the EMC filter ON/OFF
connector setting.)
*]  Recommended common mode choke: FT-3KM F series

FINEMET® common mode choke cores manufactured by Hitachi
Metals, Ltd.
FINEMET is a registered trademark of Hitachi Metals, Ltd.




EMI measure example

Enclosure

€ Cable gauge and wiring distance
If the wiring distance is long between the inverter and motor,
during the output of a low frequency in particular, use a large
cable gauge for the main circuit cable to suppress the voltage power — x| EMC
drop to 2% or less. (The table on page 189 indicates a selection i
example for the wiring length of 20 m.)
Especially for long-distance wiring or wiring with shielded
cables, the inverter may be affected by a charging current
caused by stray capacitances of the wiring, leading to an

Install filter (FR-BLF,
FR-BSFO01) on
inverter output side.

Decrease carrier frequency

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

Separate inverter and ‘

power line by more than
30 cm (at least 10 cm) +—> -
from sensor circuit. ﬂ Use a twisted pair shielded cable

incorrect activation of the overcurrent protective function. Refer Control Power i Sensor
) - ; - . ¥
to the maximum wiring length shown in the following table. power ‘ Stg'syofff T
When multiple motors are connected, use the total wiring length supply )
Do not earth (ground) g % . Do not earth (ground) shield but

shown in the table or shorter (100 m or shorter under vector
control and PM sensorless vector control. )

enclosure directly. connect it to signal common cable.

Do not earth (ground) control cable.

FR-A820- FR-A820-
Pr.72 setting | 00046(0.4K), |00077(0.75K), For‘;'ﬁi%zh%rool}gfélgf&) @ leakage current
(carrier frequency) | FR-A840- FR-AB40- Capacitances exist between the inverter/the converter unit 1/O

00023(0.4K) | 00038(0.75K) | 00052(1.5K) or higher
2 (2 kHz) or lower (300 m 500 m 500 m

cables and other cables or the earth, and within the motor,

through which a leakage current flows. Since its value depends
on the static capacitances, carrier frequency, etc., low acoustic
noise operation at the increased carrier frequency of the inverter
will increase the leakage current. Therefore, take the following
countermeasures. Select the earth leakage circuit breaker
according to its rated sensitivity current, independently of the
carrier frequency setting.

+ To-earth (ground) leakage currents

3 (3 kHz) or higher [200 m 300 m 500 m

When the operation panel is installed away from the inverter and
when the parameter unit is connected, use a recommended
connection cable.

For the remote operation using analog signals, keep the
distance between the remote speed setter and the inverter to 30
m or less. Also, to prevent induction from other devices, keep
the wiring away from the power circuits (main circuit and relay
sequential circuit).

When the frequency setting is performed using the external

. - . ) Type Influence and countermeasure
potentiometer, not using the parameter unit, use a shielded or i

« Leakage currents may flow not only into the inverter/the

twisted cable as shown in the figure below. Connect the shield
cable to terminal 5, not to the earth (ground).

Shielded cable

converter unit's own line but also into the other lines
through the earthing (grounding) cable, etc. These
leakage currents may operate earth leakage circuit
breakers and earth leakage relays unnecessarily.

Countermeasure
« If the carrier frequency setting is high, decrease the

Intlilenceland Pr.72 PWM frequency selection setting.

R countermeasure . . .
é Frequ(_ency setting However, the motor noise increases. Selecting Pr.240
Frequency setting Twisted cable potentiometer Soft-PWM operation selection makes the sound
potentiometer inoffensive.
« By using earth leakage circuit breakers designed for
€ Earth (g rou nd) harmonic and surge suppression in the inverter's own
When the inverter is set for the low acoustic noise operation, the line and other line, operation can be performed with the
leakage current increases compared to in the normal operation carrier frequency kept high (with low noise).
due to the high speed switching operation. Always earth Inverter
(ground) the inverter, the converter unit, and the motor. Also, ey 1O gt
always use the earth (ground) terminal of the inverter/the Transmission T peakese ]
converter unit for earthing (grounding). (Do not use a case or path NV2
chassis.) Leakage

breaker

€ Electromagnetic interference (EMI)

For the low acoustic noise operation with high carrier frequency, + Line-to-line leakage current

electromagnetic noise tends to increase. Take countermeasures
Type Influence and countermeasure

by referring to the following examples. Depending on an

installation condition, noise may affect the inverter also in the

normal operation (initial status).

« Decrease the carrier frequency (Pr.72) setting to lower the
EMI level.

« For countermeasures against the noise in AM radio
broadcasting or malfunction of sensors, turn ON the EMC
filter. (For the switching method, refer to the Instruction
Manual.)

« For effective reduction of induction noise from the power
cable of the inverter/the converter unit, secure the distance of
30 cm (at least 10 cm) from the power line and use a shielded
twisted pair cable for the signal cable. Do not earth (ground)
the shield, and connect the shield to a common terminal by

« Line-to-line leakage current flows through the capacitance
between the inverter/the converter unit output lines.

« Harmonic component of the leaked current may cause
unnecessary operation of an external thermal relay. Long
wiring length (50 m or longer) for the 400V class small
capacity models (7.5 kW or lower) will increase the rate of
leakage current against the rated motor current. In such a
case, an unnecessary operation of the external thermal
relay may be more liable to occur.

Influence and | Countermeasure

countermeasure | « Use Pr.9 Electronic thermal O/L relay.

« If the carrier frequency setting is high, decrease the Pr.72
PWM frequency selection setting.

However, the motor noise increases. Selecting Pr.240
Soft-PWM operation selection makes the sound
inoffensive.

To protect motor securely without being subject to the
influence of the line-to-line leakage current, direct
detection of the motor temperature using a temperature

itself. sensor is recommended.
MCCB MC Thermal relay Motor
Transmission | b —x /—wﬁ Inverter/
supply =" | converter
path —X o == ee
1 Line-to-line static

capacitances

Line-to-line leakage currents path
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+ Harmonic Suppression Guidelines
Inverters have a converter section (rectifier circuit) and generate a
harmonic current.
Harmonic currents flow from the inverter to a power receiving point
via a power transformer. The Harmonic Suppression Guidelines was
established to protect other consumers from these outgoing
harmonic currents.
The three-phase 200 V input specifications 3.7 kW or lower were
previously covered by the "Harmonic Suppression Guidelines for
Household Appliances and General-purpose Products" and other
models were covered by the "Harmonic Suppression Guidelines for
Consumers Who Receive High Voltage or Special High Voltage".
However, the general-purpose inverter has been excluded from the
target products covered by the "Harmonic Suppression Guidelines
for Household Appliances and General-purpose Products" in
January 2004 and the "Harmonic Suppression Guideline for
Household Appliances and General-purpose Products" was
repealed on September 6, 2004.
All capacity and all models of general-purpose inverter used by
specific consumers are now covered by the "Harmonic Suppression
Guidelines for Consumers Who Receive High Voltage or Special
High Voltage".
» "Harmonic Suppression Guidelines for Consumers Who Receive
High Voltage or Special High Voltage”
This guideline sets the maximum values of outgoing harmonic currents
generated from a high-voltage or specially high-voltage receiving
consumer who will install, add or renew harmonic generating equipment.
If any of the maximum values is exceeded, this guideline requires that
consumer to take certain suppression measures.
The users who are not subjected to the above guidelines do not
need follow the guidelines, but the users are recommended to
connect a DC reactor and an AC reactor as usual.
Compliance with the "Harmonic Suppression Guidelines for
Consumers Who Receive High Voltage or Special High Voltage"

+ Calculation of outgoing harmonic current

Outgoing harmonic current = fundamental wave current (value converted
from received power voltage) x operation ratio x harmonic content

« Operation ratio: Operation ratio = actual load factor x operation time
ratio during 30 minutes
» Harmonic content: Found in the table below.

« Harmonic contents (values when the fundamental wave current is
100%)

Reactor 5th | 7th | 11th | 13th | 17th | 19th | 23rd | 25th

Not used 65 |41 85 |77 |43 3.1 2.6 1.8

Used (ACside) |38 (145 |7.4 3.4 3.2 1.9 1.7 1.3

Used (DC side) |30 |13 8.4 5.0 4.7 3.2 3.0 2.2

Used (AC,DCsides) |28 |9.1 |[7.2 |41 |32 |24 16 |14

« Rated capacities and outgoing harmonic currents when driven by
inverter

Outgoing harmonic current converted
from 6.6 kV (mA)

Fundamental
A Fundamental
Applied [ wave current |wavecurrent| Rated

r?l?\;\?)r (A) ﬁg,’;"gﬁﬁ, C?E\é}/cxi)ly (No reactor, 100% operation ratio)
200 V|400V| (MA) 5th | 7th |11th |13th [17th [19th [23rd [25th
0.4 [1.610.81 |49 0.57 |31.85/20.09(4.165|3.773(2.107|1.5191.274|0.882
0.75 (2.74 |1.37 |83 0.97 |53.95|34.03(7.055|6.3913.569|2.573|2.158|1.494
1.5 |5.50 (2.75 |167 1.95 |108.6(68.47|14.20(12.86|7.181(5.177|4.342(3.006
2.2 [7.93|3.96 |240 2.81 |156.0|98.40|20.40(18.48(10.32(7.440|6.240|4.320
3.7 |13.0 (6.50 |394 4.61 |257.1{161.5(33.49|30.34(16.94|12.21|10.24|7.092
5.5 |[19.1 [9.55 |579 6.77 |376.1|237.4(49.22|44.58(24.90|17.95/15.05|10.42
7.5 |25.6 (12.8 |776 9.07 |504.4|318.2(65.96|59.75(33.37|24.06/20.18|13.97

11 |36.9 |18.5 |1121 13.1 |728.7|459.6(95.29|86.32(48.20|34.75|29.15(20.18

15 [49.8 (24.9 (1509 17.6  |980.9|618.7(128.3|116.2|64.89|46.78|39.24(27.16

18.5 (61.4 |30.7 (1860 21.8  |1209 |762.6(158.1(143.2|79.98|57.66|48.36|33.48

22 |73.136.6 (2220 25.9  |14431910.2]188.7(170.9/95.46|68.82|57.72|39.96

30 |98.0|49.0 2970 34.7 (1931|1218 [252.5|228.7|127.7(92.07|77.22|53.46

Input Target
power | capacity Countermeasure 37 [121 [60.4 [3660  [42.8 [2379 [1501 311.1[281.8(157.4{113.5[95.16[65.88
Confirm the compliance with the "Harmonic 45 |147 |73.5 |4450 52.1 |2893|1825 (378.3]|342.7|191.4|138.0|115.7(80.10|
Th Suppression Guidelines for Consumers Who 55 |180 |89.9 (5450 63.7  |3543|2235 [463.3(419.7|234.4|1169.0|141.7|98.10
ph?&% Receive High Voltage or Special High Voltage"
200 V. published in September 1994 by the Ministry of Outsomeh : 5 od
International Trade and Industry (the present .| Fundamental |Fyndamental Tigenme) @I EUITET S
L Applied| wave current |wavecurrent| Rated from 6.6 kV (mA)
Japanese Ministry of Economy, Trade and motor (A) converted | capacity | (with a DC reactor, 100% operation ratio)
Industry). Take countermeasures if required. Use (kw) f“”g‘mﬁ&‘; kv (kvA) :
the following materials as reference to calculate 200 V|400 V Sth | 7th |11th)13th|17th|19th|23rd | 25th
the power supply harmonics. 75 |245 |123 |7455 87.2 |2237 (969 (626 |373 (350 [239 (224 |164
All capacities | Reference materials 90 (293 [147 (8909 104  |2673 1158 [748 445 |419 (285 [267 (196
« "Harmonic Suppression Measures of the
Three- General-purpose Inverter” 110 (357 (179 |10848 127 3254 11410 (911 |542 (510 |347 (325 |239
phase January 2004, Japan Electrical Manufacturers' 132 |- 216 (13091 [153  |3927 (1702|1100 655 (615 |419 (393 |288
400V ACSSIOC'lat'F’n Method of H . i 160 |- |258 [15636 |183  |4691 (2033|1313 [782 (735 [500 [469 [344
« "Calculation Method of Harmonic Current of the
General-purpose Inverter Used by Specific 220 |- 355 (21515 252 6455|2797 (1807 |1076 (1011 |688 (645 |473
Consumers" 250 |- 403 |24424 286 7327|3175 (2052 |1221 (1148 |782 [733 |537
JEM-TR201 (Revised in December 2003), Japan 280 |-  [450 [27273 [319 (81823545 [2291 [1364 {1282 (873 [818 [600
Electrical Manufacturers’ Association 315 |- |506 [30667 [359  |9200 [3987 [2576 |1533 [1441 [981 |920 675
For compliance to the "Harmonic Suppression Guideline of the 355 |- 571 (34606 |405  [10382(4499 [2907 |1730 |1627 [1107 {1038 |761
General-purpose Inverter (Input Current of 20A or Less) for 400 |- |643 38970 [456  [11691(5066 [3274 1949 [1832 [1247 [1169 [857
Consumers Other Than Specific Consumers” published by JEMA 450 |- |723 [43818 |512  |13146[5696 3681|2191 [2060 [1402 |1315 [964
Input Target 500 |- |804 [48727 [570  |[14618]6335 [4093 [2436 [2290 [1559 [1462 [1072
: Measures
power capacity 560 |- 900 (54545 638 163647091 4582 |12727 {2564 (1746 |1636 (1200
Connect the AC reactor or DC reactor 630 |- 1013|61394 |718  [18418|7981 |5157 3070 |2886 |1965 (1842 |1351
recommended in the Catalogs and Instruction
Manuals. « Conversion factors
Three- 3.7 KW or Reference materials i
phase lower « "Harmonic Suppression Guideline of the Classification Circuit type CO?f‘!QTS'?E,
200V General-purpose Inverter (Input Current of CoBReEm: [N
20A or Less)" Without reactor K31=34
:]]EM'JEIZZ?H(PT%:SEE? i”t Dref‘?fxber %08331 Three-phase bridge | With reactor (AC side) |[K32 = 1.8
apan =lectrica’ Manuacturers Associatio 3 (Capacitor With reactor (DC side) |[K33 = 1.8
smaothing) With reactors (AC, DC K34 =14
sides) o
s When a high power
5 Self-excitation factor converter is K5=0

three-phase bridge

used




Compatible Motors

For the combinations within the thick boarders, always connect a DC reactor (FR-HEL), which is available as an option.
€ 200V class (model: FR-A820-[])

Motor DC reactor SLD (superlight load) LD (light load) ND (normal load, initial value) HD (heavy load)

capacit:

(Wyei | FRHEL] Model cuﬁ'ztr?td(A) Model cuﬁ:tr?td(A) Model cuﬁztnetd(A) Model cu?rgtrstd(A)
0.2 0.4Kx2 0.4K 00046 |[1.5
0.4 0.4K 0.4K 00046 |4.6 0.4K 00046 |[4.2 0.4K 00046 |3 0.75K [ 00077 |3
0.75 0.75K 0.75K | 00077 |5 1.5K 00105 |5
1.5 1.5K 0.75K | 00077 | 7.7 0.75K [ 00077 |7 1.5K 00105 (8 2.2K 00167 |8
2.2 2.2K 1.5K 00105 |10.5 1.5K 00105 (9.6 2.2K 00167 |11 3.7K 00250 (11
3.7 3.7K 2.2K 00167 |16.7 2.2K 00167 |15.2 3.7K 00250 |17.5 5.5K 00340 |[17.5
5.5 5.5K 3.7K 00250 |25 3.7K 00250 |23 5.5K 00340 |24 7.5K 00490 |24
7.5 7.5K 5.5K 00340 |34 5.5K 00340 |31 7.5K 00490 |33 11K 00630 |33
11 11K 7.5K 00490 |49 7.5K 00490 |45 11K 00630 |46 15K 00770 |46
15 15K 11K 00630 |63 11K 00630 |58 15K 00770 |61 18.5K | 00930 |61
18.5 18.5K 15K 00770 |77 15K 00770 |[70.5 18.5K 00930 (76 22K 01250 |76
22 22K 18.5K | 00930 |93 18.5K | 00930 |85 22K 01250 (90 30K 01540 |90
30 30K 22K 01250 | 125 22K 01250 (114 30K 01540 |115 37K 01870 |115
37 37K 30K 01540 | 154 30K 01540 (140 37K 01870 | 145 45K 02330 (145
45 45K 37K 01870 | 187 37K 01870 (170 45K 02330 | 175 55K 03160 |175
55 55K 45K 02330 | 233 45K 02330 |212 55K 03160 | 215 75K 03800 |[215
75 75K 55K 03160 | 316 55K 03160 |[288 75K 03800 | 288 90K 04750 |288
90 90K 75K 03800 (346 90K 04750 | 346 - - -
110 110K 75K 03800 | 380 90K 04750 |432 - - - - - -
132 110K 3 90K 04750 | 475 - - - - - - - - -

€ 400V class (model: FR-A840-[])

Motor DC reactor SLD (superlight load) LD (light load) ND (normal load, initial value) HD (heavy load)

capacit:

(Wi | FRHEL] Model cuﬁ’?r\etd(A) Model cuﬁztrstd(A) Model curRrgtnetd(A) Model cuﬁztrstd(A)
0.2 HO.4K+2 0.4K 00023 (0.8
0.4 HO0.4K 0.4K 00023 (2.3 0.4K 00023 (2.1 0.4K 00023 115 0.75K [ 00038 |15
0.75 HO.75K 0.75K | 00038 |2.5 1.5K 00052 |25
1.5 H1.5K 0.75K | 00038 |3.8 0.75K | 00038 |3.5 1.5K 00052 |4 2.2K 00083 (4
2.2 H2.2K 1.5K 00052 |5.2 1.5K 00052 (4.8 2.2K 00083 |6 3.7K 00126 |6
3.7 H3.7K 2.2K 00083 (8.3 2.2K 00083 |7.6 3.7K 00126 |9 5.5K 00170 |9
55 H5.5K 3.7K 00126 |12.6 3.7K 00126 |11.5 5.5K 00170 |12 7.5K 00250 |12
7.5 H7.5K 5.5K 00170 |17 5.5K 00170 |16 7.5K 00250 |17 11K 00310 |17

11 H11K 7.5K 00250 |25 7.5K 00250 |23 11K 00310 |23 15K 00380 |23
15 H15K 11K 00310 (31 11K 00310 |29 15K 00380 |31 185K 00470 |31
18.5 H18.5K 15K 00380 |38 15K 00380 |35 18.5K | 00470 |38 22K 00620 |38
22 H22K 18.5K | 00470 |47 18.5K | 00470 |43 22K 00620 |44 30K 00770 |44
30 H30K 22K 00620 |62 22K 00620 |57 30K 00770 |57 37K 00930 |57
37 H37K 30K 00770 |77 30K 00770 |70 37K 00930 |71 45K 01160 (71
45 H45K 37K 00930 |93 37K 00930 |85 45K 01160 |86 55K 01800 |86
55 H55K 45K 01160 |116 45K 01160 | 106 55K 01800 |110 75K 02160 | 110
75 H75K 55K 01800 | 180 55K 01800 | 144 75K 02160 |144 90K 02600 | 144
90 HI90K 75K 02160 | 180 90K 02600 (180 110K 03250 | 180
110 H110K 75K 02160 | 216 90K 02600 | 216 110K 03250 |216 132K 03610 |216
132 H132K 90K 02600 | 260 110K 03250 | 260 132K 03610 | 260 160K 04320 | 260
160 H160K 110K 03250 | 325 132K 03610 | 325 160K 04320 (325 185K 04810 | 325
185 H185K 132K 03610 |361 160K 04320 | 361 185K 04810 |361 220K 05470 |361
220 H220K 160K 04320 | 432 185K 04810 | 432 220K 05470 |432 250K 06100 |432
250 H250K 185K 04810 |481 220K 05470 | 481 250K 06100 |481 280K 06830 |481
280 H280K 220K 05470 | 547 250K 06100 | 547 280K 06830 |547 - - -
315 H315K 250K 06100 | 610 280K 06830 | 610 - - - - - -
355 H355K [280K | 06830 |683 - - - - - - - - -

€ 400V class (model: FR-A842-[])

Motor Coﬁ‘(]?{te’ SLD (superlight load) LD (light load) ND (normal load, initial value) HD (heavy load)

capacity

(kW)s1 FR-CC2-] Model cufrgtrftd(A) Model cu:?rgtr?td(A) Model cuﬁaetrw‘atd(A) Model cu?rgtrftd(A)
280 H315K - - - - - - - - - 315K 07700 |547
315 H315K - - - - - - 315K 07700 |610 355K 08660 | 610
355 H355K - - - 315K 07700 |683 355K 08660 | 683 400K 09620 |683
400 H400K 315K 07700 | 770 355K 08660 | 770 400K 09620 | 770 450K 10940 | 770
450 H450K 355K 08660 | 866 400K 09620 | 866 450K 10940 | 866 500K 12120 | 866
500 H500K 400K 09620 | 962 450K 10940 | 962 500K 12120 | 962 - - -
560 H560K 450K 10940 | 1094 500K 12120 | 1094 - - - - - -
630 H630K 500K 12120 | 1212 - - - - - - - - -

x]  Indicates the maximum capacity applicable with the Mitsubishi 4-pole standard motor.
*2  The power factor may be slightly lower.
*3  The FR-HEL-110K supports the 200 V class 132 kW motor.

+ Overload current rating

SLD

110% 60 s, 120% 3 s (inverse-time characteristics) at surrounding air temperature of 40°C

LD

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

ND

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

HD

200% 60 s, 250% 3 s (inverse-time characteristics) at surrounding air temperature of 50°C
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® High-performance energy-saving motor superline premium series SF-PR

€ One motor conforms to the power supply in

Japan and the United States.
¢ The SF-PR series conform to the Top Runner Standard of the "Act
on the Rational Use of Energy (energy saving law)" started on
April 1, 2015.
« The 230 V 60 Hz motor also conforms to the Energy
Independence and Security Act (EISA).

T S
AR P
! Q.

60/ 60 Hz

230V
60 Hz

\'%

1200 200 220}' .
Hz

50 60 60

* For the 200 V
class

In Japan In the United States

€ Interchangeable installation size

* Replacement can be smoothly
performed because the installation

Replaceable in the

size (frame number) is compatible  same space
with our standard efficiency motor
SF-JR series. sEPR

It is possible to use a power
distribution control equipment
(thermal relay and breaker), which
is the same as a conventional
model.

For the frame number 180 LD or higher and some models of the 6-pole product,
the total length or diametrical dimension is greatly different.

*2  The frame number is different from 1.5 kW6P (112M), 2.2 kW6P(132S) of the
SF-HR models.

When replacing the SF-JR to the SF-PR, it is required to consider upgrading the
contactor to secure the same electric durability as using the SF-JR because the
electric durability of the contactor may reduce by about 30%. Besides, when
replacing the SF-JR to the SF-PR, the existing thermal relay may trip depending
on the operating conditions (long starting time ). As a countermeasure, consider
"Adjusting the heater set value of the thermal" or "Adopting the thermal with a
saturated reactor ", etc.

If the breaker NF400-SW manufactured by Mitsubishi Electric is used with the 55
kW motor, change the breaker. (Change the rated current of the breaker NF400-
SW from 300 A to 350 A.)

-
Excellent interchangeability
with the same shaft diameter
and the same shaft height!

*

*

[¥8)

*

£

We have released the superline premium series SF-PR models
compatible with the Top Runner Standard in Japan, which is
equivalent with IE3 premium efficiency for three-phase motors, and
with the Energy Independence and Security Act (EISA) in the United
States.

The SF-PR has achieved the efficiency class IE3 with the same
dimensions as those of conventional models using our unique
technology of the steel plate frame and new core materials.

It maintains interchangeability with our standard efficiency motor SF-
JR and easy replacement becomes possible.

By adopting a high-efficiency motor, energy savings in plant facilities
and reduction of electricity consumption are expected, as well as the
effects of recovering the investment cost.

@ Introduction effects of the superline premium

series SF-PR
The SF-PR motor conforms to the Top Runner Standard (IE3
equivalent), which remarkably reduces its operation cost (electricity
charges) and greatly contributes minimization of TCO (Total Cost
Ownership).
« Trial calculation example of an annual saved sum of money ( at
upgrading the motor from energy-efficiency class IE1 to IE3)
Motor with 4-poles 200 V50 Hz

Annual saved sum of money (yen)

80000

The annual saved sum
of money is calculated in
the following conditions.
- Annual operation time
4,380 h (12 h/day, 365 days)
- Electricity rate
16 yen/kWh
- Load ratio
75%
(When adjusted to be the same load.)

60000

40000

20000

15 185 22 30 37 45 55
Output (kW)

« Economic efficiency on an energy saving effect

0 075 16 22 37 55 75 11

Reduction in the electricity charges
through the energy saving enables
the investment cost to be
recovered, and after that, the
energy saving effect will bring
some profit through power saving.
The annual saved sum of money
can be calculated according to the
following formula. The longer
operation time in an application,
the more money can be saved.

N Number of years of use
Breakeven point

Recovery period for
the amount of a price
increase

The point of the energy saving effect

— SF-PR

(Premium Efficiency)

Cost (Product + Electricity rate)

1
|
|
1
|
- — Existing motor
|
|
|
L

<Calculation formula>
100
X [ Efficiency of — Efficiency of

current motor
(%)

SF-PR model

When replacing our standard motor SF-JR with the SF-PR on the ventilation
fan in plant

< Condition>
Type : 11 kW 4P 200 V 50 Hz 75% load
Units : 10 units
Operation time : 12 h/day 365 day/year
Electricity rate: 16 yen/kWh

Trial calculation results in replacing the SF-JR with the SF-PR with improved efficiency by 5%
under the same conditions of the load factor, operation time, and electricity charges, etc.

Reduced cost of
about 350,000 yen
per year




@ Lineup

Symbol| Installation Symbcl| Classification

Symbol|  Structure | Symbol |Enclosure type Series Symbol |W|th or without | Symbol| Country code
Totally enclosed Premium series None Foot mounting| | None |Indoor type (IP44) ekg None | Japanand
fan-cooled Steel plate frame O |outdoor type (IP44) None |Without brake the U.S.A.
\ Vemcal type Dust-proof and B \ With brake \ UL |US UL standard
eAvailable models F_|Flangetype || P _|waterproof type(IPS5) KR | Korea
EU Europe
T i i Totally-enclosed fan-cooled type N China
Foot mounting type Vertical type Flange type Outdoor type Dustproof/waterproof type|
Model SF-PR SF-PRV SF-PRF SF-PRO SF-PRP
Number of poles 2P 4P 6P 2P 4P 6P 2P 4P 6P 2P 4P 6P 2P 4P 6P
0.75 . . . . . . . . . . . . . . .
15 . . . . . . . . . . . . . . .
22 . . . . . ) . . . . . . . . .
37 0 0 0 0 0 0 0 0 . . . . . . .
55 . . . . . . o o . . . . . . .
75 . . . . . . . . . . . . . . .
11 . . . . . . . . . . . . . . .
Output 15 . . . . . . . . . . . . . . .
(kW) 185 . . . . . . . . . . . . . . .
22 . . . . . . . . . . . . . . . « The vertical type and the flange
30 ° ° ° ° ° ° ° ° ° ° ° ° ° ° ° type are also available for the
37 . . o . . o . . o . o o o o o
15 . . . . . . . . - . . . . . . outdoor type and the dustproof/
55 . . — . . — — — — . . — . . — waterproof type.

o: Available model

=
AN
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€ This enables a constant-torque operation in the low-speed range. (expanding the constant-torque

range)

« Combining with the standard motor SF-PR enables a constant-torque operation in the low-speed range.

* The SF-PR has superior performance to the SF-HRCA.

¢ The 400 V class motors are insulation-enhanced motors as standard.

€ Combination with Advanced magnetic flux

vector control
« Enables a constant-torque operation down to 0.5 Hz in a super
low-speed range.
Expanding the constant-torque continuous operation range
enables 0.5 to 60 Hz (1: 120) operation.

SF-PR model
Continuous SF-HRCA model(High-efficiency constant-torque motor)
i . . .
g;g;zls,/:) SF-HR model(High-efficiency motor)
100 |7 —
i o
P o4
<] 1 ! 220, 230/440, 460 V
[
e i i ! 200 V/400 V
(3 ! . !
5 ;<;| Significantly,
o I I I
8 50 t+--N--t-expanded-r----------------2a i
45 r STt Tt
i i i i
i i i !
i 1 i i 1 Frequency
05 3 6 60 120 9

€ Combination with V/F control

« Enables a constant-torque operation down to 6 Hz in a low-speed
range.
Expanding the constant-torque continuous operation range
enables 6 to 60 Hz (1: 10) operation.

SF-PR model
Continuous
operation
torque (%)
100 |,
i i
o 4 i i
Q ! ! 220, 2307440, 460 V
o i ] |
K | : SF-HRCA ! 200 V/400 V
s~ |iimproved :
T | | |
R S S — R =
45 frommoes Tttt Tt t
| | |
| | | i
i i i i Frequency
(Hz)
6 20 60 120

60 Hz torque reference indicates that the rated motor torque is 100% during 60 Hz operation.

€ Motor torque

The following shows torque characteristics of the high-performance, energy-saving motor (SF-PR, 4-pole) in combination with an inverter with
the ND or HD rating. The overload capacity decreases for the LD or SLD rating. Observe the specified range of the inverter.

+ Maximum short-time torque

Real sensorless vector control

V/F control

3.7 kW or lower

Output frequency (Hz)

200 [
| 5.5 KW or high € 10
| B or nigher | |
| v g g | ! 220, 230/440, 460 V
150 I3 I !
9 ! L I i
= i 5 ! ! 200/400 V
[} ! a 100 1 1
g | E] ! i
= |
S 1001 O oloo-- b [P o S =
5 | - - o L Il
Q |
R e € w 1 i
e e ! 1
& i | ! i
i l } |
i ! i !
! 0 6 60 120
0 1 Output frequency (Hz)
0.3 60
Output frequency (Hz) The values in parentheses are applicable to 2.2 kW.
The values in parentheses are applicable to 1.5 kW and 2.2 kW.
+ Continuous torque
Real sensorless vector control V/F control
220, 230/440, 460 V 220, 230/440, 460 V
g 100 200/400 V Q 100} ---- ‘ 200/400 V
= i <3 |
S ! S !
-— ! -
i E 3
3 50 +""""""""""’7 ””””””” T S %0 B SO
45 Hmmmmmmmmmm o e AT e H A ST
! i 1 1 I 1
I I I I i 1
1 i 3 | : :
I 0 !
003 60 120 6 60 120

Output frequency (Hz)




4 Motor loss and temperature rise

The motor operated by the inverter has a limit on the continuous
operating torque since it is slightly higher in temperature rise than
the one operated by a commercial power supply. At a low speed,
reduce the output torque of the motor since the cooling effect
decreases. When 100% torque is needed continuously at low speed,
consider using a constant-torque motor.

& Torque characteristic

The motor operated by the inverter may be less in motor torque
(especially starting torque) than the one driven by the commercial
power supply. It is necessary to fully check the load torque
characteristic of the machine.

€ Motor torque

@ Vibration

The machine-installed motor operated by the inverter may be slightly

greater in vibration than the one driven by the commercial power

supply. The possible causes of vibration are as follows.

« Vibration due to imbalance of the rotator itself including the machine

» Resonance due to the natural oscillation of the mechanical
system. Caution is required especially when the machine used at
constant speed is operated at variable speed. The frequency
jump function allows resonance points to be avoided during
operation. (During acceleration/deceleration, the frequency within
the setting range is passed through.) An effect is also produced if
Pr.72 PWM frequency selection is changed. When a two-pole
motor is operated at higher than 60 Hz, caution should be taken
since such an operation may cause abnormal vibration.

When the Mitsubishi standard squirrel cage motor (SF-JR, 4-pole) and inverter of the same capacity are used, the torque characteristics are
as shown below. It is assumed that the motor is used in combination with an inverter with the ND or HD rating. The overload capacity
decreases when the LD or SLD rating is selected. Observe the specified range of the inverter.

* Maximum short-time torque

60 Hz torque reference 50 Hz torque reference
200 Maximum torque for short time (0.4 to 3.7K) Maximum torque for short time(0.4 to 3.7K)
i 170|: 5
%) h
) ® (5.5K to 55K) (5.5K to 55K)
S = 3 150|! 2130
oS S : Nk
n Q = ' £ :
g2 210 3 100/t
o8 S o 3 |
gg (%) 63r; 78 2] s
02 : : '
og ‘ ; : ol s :
0.3 20 60 120 0.3 20 50 120
Output frequency (Hz) Output frequency (Hz)
%4 #3

— 1988 130

o 2 140 2120

= Z 110} Z 95}

5 £ 100 S 80

© 3% 3 o)

L 3 63 g 53

> %) 30} (%) 251! ‘

190 of! !
120
Output frequency (Hz) Output frequency (Hz)

*1  Torque boost minimum (0%)
*2  Torque boost standard (initial value)
*3  Torque boost large

10%: FR-A820-00046(0.4K), FR-A820-00077(0.75K), FR-A840-00023(0.4K), FR-A840-00038(0.75K)
7%: FR-A820-00105(1.5K) to FR-A820-00250(3.7K), FR-A840-00052(1.5K) to FR-A840-00126(3.7K)
6%: FR-A820-00340(5.5K), FR-A820-00490(7.5K), FR-A840-00170(5.5K), FR-A840-00250(7.5K)

4%: FR-A820-00630(11K) or higher, FR-A840-00310(11K) or higher

*4  Torque boost adjustment (3.7 kW or lower)

* The maximum short-time torque indicates the maximum torque characteristics within 60 s.
« Under Real sensorless vector control, 200% (150%) torque (60 Hz torque reference) is output at 0.3 Hz operation.
* A 60 Hz torque reference indicates that the rated torque of the motor running at 60 Hz is 100%, and a 50 Hz torque reference indicates that

the rated torque of the motor running at 50 Hz is 100%

« Under V/F control, all of SF-JR 2-pole, 4-pole, and 6-pole motors have the same torque characteristics.

+ Continuous torque (Real sensorless vector control)

60 Hz torque reference

50 Hz torque reference

0.4K to 3.7K 5.5K 7.5K to 30K

Output torque

VIF, control -
0.2K to 55K)

=
>

30 {+

ol Lo ' !
36 20 30 40 60 120
Output frequency (Hz)

0.4t03.7K

5.5K 7.5K to 30K
85

(0.5K to 55K) |

oL HE R :
36 20 30 40 50 120
Output frequency (Hz)

« A general-purpose squirrel cage motor must be used at lower continuous operating torque in rated operation as shown in the chart since
the cooling capability of the fan installed on the rotor reduces at a lower speed. (Instantaneous torque occurs.)

« The togque with 200 or 220 V at 60 Hz or 200 V at 50 Hz in the chart indicates a motor torque reference (base frequency set in Pr.3 of the
inverter) and is not the frequency of the power supply. In a 50 Hz power supply area, the 60 Hz setting can be set.

« When continuously operating a motor with the 50 Hz torque reference setting, set the load torque to 85% or lower.
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€ SF-HRCA type & Standard specifications (indoor type)
« Continuous operation even at low speed of 0.3 Hz is possible i [ hear | e
(when using Real sensorless vector control). (ka\)/) boles rgnge y Common specification
For the 37 kW or lower (except for 22 kW), load torque is not 5
needed to be reduced even at a low speed and constant torque :
(100% torque) continuous operation is possible within the range 0.75
of speed ratio 1/20 (3 to 60 Hz). 1.5
(The characteristic of motor running at 60 Hz or higher is that 22 3to0 120 Hz
output torque is constant.) 3.7 Base frequency 60 Hz
« Installation size is the same as that of the standard motor. - « Rotation direction (CCW)
» Note that operation characteristic in the chart below cannot be 215 Counterclockwise when viewed
obtained if V/F control is used. 7.5 from the motor end
It 4 * Lead wire )
3.7 kW or lower: 3 wires
15 5.5 kW or higher: 6 or 12 wires
18.5 3to0 100 Hz | * Surrounding air temperature: 40°C
or lower
22 The protective structure is IP44.
30
37
45 3to 65 Hz
55)

€ Motor torque
It is assumed that the motor is used in combination with an inverter with the ND or HD rating. The overload capacity decreases when the LD
or SLD rating is selected. Observe the specified range of the inverter.

+ Continuous rated range of use (Real sensorless vector control)

60 Hz torque reference 60 Hz torque reference
(when the inverter is 0.4 kW to 7.5 kW) (when the inverter is 11 kW to 22 kW)

Maximum torque for short time (0.4 kW to 3.7 kW)
200

Maximum torque for short time \\\

(5.5 kW to 7.5 kW) . )
L Maximum torque for short time

150

Continuous operation torque

/ (15 kw, 18.5 kW) 200V

i
o
S

®o ©
ocua

g Output torque
g Output torque

0o
No

(51) Continuous operatlo

1 1 | 1
I I |
@1 1 i ! P\ @2kw) \ !
- | ! - ! Continuous operatlon torque !
olLi ; ! ot L aikw ! |
033 60 120 033 10 60 100
Output frequency (Hz) Output frequency (Hz)
Values in parenthesis apply to the 0.4 kW to 0.75 kW Values in parenthesis apply to the 22 kW
60 Hz torque reference 60 Hz torque reference
(when the inverter is 30 kW) (when the inverter is 37 kW to 55 kW)
Maximum torque for short time L Maximum torque for short time

I

150 [-r
I
,w,,,,,,,,,,,,,,,,,,,,,,i\

i
Continuous operation
/torque (37 kW) !

i
w
S

100

Output torque
©
N

Continuous operation |
torque (45 kW, 55 kW);

S
g Output torque
o
o

1
1
1
1
1
1
1
L

I

1

I

I

1

I

I

1

I

I

1

;

310 60
Output frequency (Hz)

Output frequency (Hz)

The maximum short-time torque indicates the maximum torque characteristics within 60 s.
For the motor constant under Real sensorless vector control, please contact your sales representative.
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For performing vector control, the FR-ABAP/FR-A8TP (vector control compatible option) is required.
When the FR-A8TP is not used, a 12 V or 24 V power supply is required as the power supply for the encoder of the SF-V5RU. (When the FR-
A8TP is used, the 24 V power supply of the FR-A8TP can be used for the encoder of the SF-V5RU.)

€ Motor torque

When the vector control dedicated motor (SF-V5RU) and inverter are used, the torque characteristics are as shown below.

It is assumed that the motor is used in combination with an inverter with the ND or HD rating. The overload capacity decreases when the LD
or SLD rating is selected. Observe the specified range of the inverter.

» SF-V5RU

Rated speed of 1500 r/min series
<30 to 55 (kw)>

<1.5to 22 (kW)>

Maximum torque for short time Maximum torque for short time

150 0 150 ———y
A\ A
% Continuous i\ g Continuous A\
S operation torque . g operation torque . Constant power
£ 100 Constant power £ 100 )
E A 5 9% Reduced output
£ 75t-- ; - g
o O 63;-
(%) s50f-- (%) 60f--
40f---mmees

1500 2400 3000
Speed (r/min)

0 1500 3000 0

Speed (r/min)

* SF-V5RU1, 3, and 4

1000 r/min torque reference (speed ratio 1:2)
<1.5to 37 (kw)>

500 r/min torque reference (speed ratio 1:4)
<1.5to 15 (kW)>

1000 r/min torque reference (speed ratio 1:3)
<1.5to 30 (kW)>

Maximum torque for short time

Maximum torque for short time Maximum torque for short time
150 / (SF-V5RU[IK1Y) ) 150 ,/ SF-V5RU[IK3Y) 150 (SF-VSRU[IK4Y)
Maximum torque for short time
(SF-V5RU[IK1) Maximum torque for short time Maximum torque for short time
120 Constant power 120 (SF-V5RU[IK3) 120 (SF-V5RU[IK4)
[ Continuous operation 1\, ) Continuous operation ] !
g 100 torque ! € 100 torque S oo !
£ Reduced output | £ Continuous
3 30 kw 3 3 ?gg[]aeuon '
5 2 5 Constant power | 5 '
8 75 o (SF-VSRU30K1) 3 P o ' Constant power
(%) 60 f---mmmmmo ' (%) 63F==-------po Ny (%) i
54k oL '
BOF-----ZZZZ2ZZ2Z2C [apupupupuiuiuiupupuie Sy 50 i
45 == mmmmmmm Fommmmmmmmmms = - '
' ' 40 375f------ T e
1 1 33f-=-=-====k-c-cccccccceck =T 30fF------ e
' ' ' ' ' SgF-IZIIz CIIIIZIIIIIIIIIITTSSS
' ' ' ' ' ' |
' ' ' ' ' ' '
' ' ' ' ' ' '
0 H M o H H . 0 M .
0 1000 2000 0 1000 2400 3000 0 500 2000

Speed (r/min) Speed (r/min)

Speed (r/min)

« The maximum rotation speed of the SF-V5RU-55kW and SF-V5RU3-30kW is 2400 r/min.
¢ The SF-V5RU-3.7kW or lower can be operated with the maximum rotation speed of 3600 r/min. For the use of those motors, please

contact your sales representative.

The maximum rotation speed of motors with a brake is 1800 r/min.

The maximum short-time torque of the SF-V5RU[]K1, SF-V5RU[]K3, and SF-V5RU[]K4 is 120%.

As the motor compatible with the maximum short-time torque of 150%, specify the SF-V5RU[]K1Y, SF-V5RU[]K3Y, or SF-V5RU[]K4Y.
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4 Motor model

SF-V5RU E!

|Symbo| Structure |Symbol Structure Symbol | Output (kW) | Symbol | Output (kW) |Symbo| Electromagnetic brake| [Symbol| Protective device |Symbo| Permissible load
‘ None |Horizontal type ‘ None 200 V class 1K 1.5 18K 18.5 None Without None | With thermal protector ‘ None 120% 60 s
F Flange type H 400 V class 2K 2.2 22K 22 B With *1 T With thermistor *2 Y 150% 60 s
3K 3.7 30K 30
5K 55 37K 37 Symbol| Rated speed (r/min) | M: speed (r/min)
7K 75 45K 45 None 1500 3000
11K 11 55K 55 1 1000 2000
15K 15 3 1000 3000
4 500 2000

*]
*2

Since a brake power device is a stand-alone, install it inside the enclosure. (This device should be arranged at the customer side.)
To use the thermistor function of the thermistor-equipped motor SF-V5RU [J[J[]{I[] T, the plug-in option (FR-A8AZ) is required additionally.

¢ Model lineup (®: Available model, -: Not available)
« Rated speed: 1500 r/min (4 poles)

Model Standard | Rated output (kW) | 1.5 2.2 3.7 5.5 7.5 11 15 185 | 22 30 37 45 55!
type Frame number | 90L | 100L |112M | 132S |132M | 160M | 160L | 180M | 180M | 200L | 200L | 200L | 225S
Standard horizontal type SF-V5RU(H)[] . ° . ° ° . ° ° ° . ° ° °
Flange type SF-V5RUF(H)[] o . (] . . . (] . . . . .
Standard horizontal type with brake | SF-V5RU(H)[]B [] [] (] (] . . . (] . (] . ° °
Flange type with brake SF-V5RUF(H)[IB . . (] . . ° . -
« Rated speed: 1000 r/min (4 poles), maximum speed: 2000 r/min, speed ratio 1:2
Model Standard | Rated output (kW) | 1.5 2.2 & 5.5 7.5 11 15 185 | 22 30 37
type Frame number | 100L | 112M | 132S | 132M | 160M | 160L | 180M | 180L | 200L | 200L | 225S
Standard horizontal type SF-V5RU(H)[11(Y) ° . ° ° . . ° ° . ° °
Flange type SF-V5RUF(H)[11(Y) [ (] (] . . (] . . ] .
Standard horizontal type with brake | SF-V5RU(H)[]1B(Y) [] (] (] [] [] (] (] . . (] ]
Flange type with brake SF-V5RUF(H)[11B(Y) . (] . . . ° -
« Rated speed: 1000 r/min (4 poles), maximum speed: 3000 r/min, speed ratio 1:3
Model Standard | Rated output (kW) | 1.5 2.2 & 5.5 7.5 11 15 185 | 22 30
type Frame number |112M | 132S | 132M | 160M | 160L | 180M | 180L | 200L | 200L | 225S
Standard horizontal type SF-V5RU(H)[13(Y) . ] ° . ° . ° . . °
Flange type SF-V5RUF(H)[3(Y) [ (] (] . . (] . . ]
Standard horizontal type with brake | SF-V5RU(H)[13B(Y) . ] ° . . . ° ° . .
Flange type with brake SF-V5RUF(H)[]3B(Y) . (] . . . -
« Rated speed: 500 r/min (4 poles), maximum speed: 2000 r/min, speed ratio 1:4
e Standard | Rated output (kW) | 1.5 | 22 | 3.7 | 55 | 75 | 11 | 15
ode type Frame number [132M|160M | 160L | 180L | 200L | 225S | 225S
Standard horizontal type SF-V5RU(H)[14(Y) . (] . . . . °
Flange type SF-V5RUF(H)[14(Y) L] (] (] L] .
Standard horizontal type with brake | SF-V5RU(H)[]4B(Y) [ (] (] L] o (] o
Flange type with brake SF-V5RUF(H)[14B(Y) . . ° -

Since motors with frame No. 250 or higher, 400 V class, speed ratio 1:4 specifications are available as special products, please contact your sales representative.

€ Combination with the SF-V5RUL, 3, 4, SF-THY and inverter
When using the SF-V5RUL, 3, or 4(Y), always set Pr.83 Rated motor voltage and perform the offline auto tuning according to the instruction
manual and additional materials, which are enclosed with the motor, and the instruction manual of the inverter.

SF-V5RU[]1 (1:2) | SF-V5RU[]3 (1:3) | SF-V5RU[]4 (1:4)
Voltage 200 V class
Rated speed 1000 r/min 1000 r/min 500 r/min
Q Base frequency 33.33 Hz 33.33 Hz 16.6 Hz
3 Maximum speed 2000 r/min 3000 r/min 2000 r/min
o] Motor Motor Inverter model | Motor Inverter model | Motor Inverter model
) capacity frame Motor model FR-A820-[] frame Motor model FR-A820-[] frame Motor model FR-A820-[]
— number (ND rating) number (ND rating) |number (ND rating)
o 1.5 kW 100L  |SF-VBRUIKI(Y) [00167(2.2K) 112M  [SF-V5RUIK3(Y) |00167(2.2K) [132M |SF-V5RU1K4(Y) |00167(2.2K)
a 2.2 kW 112M SF-V5RU2K1(Y) |00240(3.7K) 132S SF-V5RU2K3(Y) |00240(3.7K) 160M [SF-V5RU2K4(Y) |00240(3.7K)
Z 3.7 kW 132S SF-V5RU3K1(Y) 00340(5.5K) 132M SF-V5RU3K3(Y) 00340(5.5K) 160L SF-V5RU3K4+3 00490(7.5K)
o 5.5 kW 132M  |SF-V5RU5K1(Y) |00490(7.5K) 160M  |SF-VBRU5K3(Y) |00490(7.5K) [180L |SF-V5RU5K4(Y) |00490(7.5K)
8 7.5 kW 160M [SF-V5RU7K1(Y) [00630(11K) 160L SF-V5RU7K3(Y) |00630(11K) 200L [SF-V5RU7K4(Y) [00630(11K)
= 11 kW 160L | SF-V5RU11K1(Y) |00770(15K) 180M  [SF-V5RU11K3(Y) |00770(15K) 225S | SF-V5RU11K4(Y) |00770(15K)
n 15 kW 180M |SF-V5RU15K1(Y) [00930(18.5K) [180L SF-V5RU15K3(Y) [00930(18.5K) [225S |SF-V5RU15K4:3  |01250(22K)
18.5 kW 180L SF-V5RU18K1(Y) |01250(22K) 200L SF-V5RU18K3(Y) |01250(22K) 250MD |SF-THY 01250(22K)
22 kw 200L SF-V5RU22K1(Y) |01540(30K) 200L SF-V5RU22K3(Y) |01540(30K) 280MD |SF-THY 01540(30K)
30 kW 200L*2 |SF-V5RU30K1(Y) |01870(37K) 225S+1 | SF-V5RU30K3(Y) |01870(37K) 280MD |SF-THY 01870(37K)
37 kW 225S SF-V5RU37K1(Y) |02330(45K) 250MD+1 | SE-THY 02330(45K) 280MD |SF-THY 02330(45K)
45 kW 250MD |SF-THY 03160(55K) 250MD+1 | SF-THY 03160(55K) 280MD |SF-THY 03160(55K)
55 kW 250MD |SF-THY 03800(75K) 280MD+1 | SF-THY 03800(75K) 280L SF-THY 03800(75K)

Models surrounded by black borders and 400 V class are developed upon receipt of order. (For the SF-THY model, refer to page 210.)
The maximum speed is 2400 r/min.
90% output in the high-speed range. (The output is reduced when the speed is 1000 r/min or faster. For details, please contact your sales representative.)
For motors with overload capacity 150% 60 s ("Y" at the end of their model names), contact your sales representative.

*]
*2
*3
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€ Motor specifications

@200 V class (Mitsubishi dedicated motor [SF-V5RU (1500 r/min series)])

Motor type
SF-VERU[ ]K 1 2 3 5 7 11 15 18 22 30 37 45 55
Applicable inverter model
FR-A820-[ ]K (ND rating) 2.2 3.7 55 7.5 11 15 18.5 22 30 37 45 55 75
Rated output (kW) 15 2.2 3.7 5.5 7.5 11 15 18.5 22 301 371 45 <1 55
Rated current (A) 8.5 115 | 176 | 285 | 375 54 72.8 88 102 126 168 198 264
Rated torque (N*m) 955 | 14.1 | 23.6 | 35.0 | 47.7 | 70.0 | 955 118 140 191 235 286 350
Maximum torque 150% 60 s
(N-m) 14.3 21.1 35.4 52.4 71.6 105 143 176 211 287 353 429 525
Rated speed (r/min) 1500
Maximum speed (r/min) 3000 *2 2400
Frame No. 90L | 100L | 112M | 132S | 132M | 160M | 160L | 180M | 180M 200L 200L 200L 2258
Inertia moment J (x104 kg *m?) 67.5 | 105 175 275 400 | 750 875 1725 1875 3250 3625 3625 6850

ise * 85 dB
Noise *5 75 dB or less 80 dB or less or less

Voltage Single-phase 200 V/50 Hz Three-phase 200 V/50 Hz
Cooling fan g Single-phase 200 V to 230 V/60 Hz Three-phase 200 to 230 V/60 Hz
(with thermal Input *3 36/55 W 22/28 W 55/71 W 100/156 W 85/130 W
protector) p (0.26/0.32 A) (0.11/0.13 A) (0.39/0.39 A) (0.47/0.53 A) (0.46/0.52 A)
E28)
m"r‘r’nrglmsi';gﬁg 036 A 018 A 051 A 0.69 A 0.68 A

Surrounding air temperature,

-10 to +40°C (non-freezing), 90%RH or less (non-condensing)

humidity
Structure (Protective structure) Totally enclosed forced draft system (Motor: IP44, cooling fan: IP23S) *4
Detector Encoder 2048P/R, A phase, B phase, Z phase +12 V/24 VDC power supply *6
Equipment Encoder, thermal protector, fan
Heat resistance class F
Vibration rank V10
Approx. mass (kg) 24 | 33 [ 41 [ 52 [ 62 [ 99 | 113 [ 138 | 160 [ 238 [ 255 255 320
@400 V class (Mitsubishi dedicated motor [SF-V5RUH (1500 r/min series)])
gg}g;;ﬁ:[ K 1 2 3 s | 7 | 1| 15 | 18 22 30 37 45 55
égf’:gjg_'ﬁ:;“(’sge:a?ﬁ;)e' 22 | 22 | 37 | 75 | 11 | 15 | 185 | 22 30 37 45 55 75
Rated output (kW) 1.5 2.2 3.7 55 7.5 11 15 18.5 22 30 *1 37 45+ 55
Rated current (A) 4.2 5.8 8.8 145 | 185 | 275 | 355 44 51 67 84 99 132
Rated torque (N*m) 9.55 14.1 23.6 | 35.0 | 47.7 | 70.0 95.5 118 140 191 235 286 350
Maximum torque 150% 60s (N*m) | 14.3 211 354 524 | 71.6 | 105 143 176 211 287 353 429 525
Rated speed (r/min) 1500
Maximum speed (r/min) 3000 *2 2400
Frame No. 90L 100L | 112M | 132S | 132M | 160M | 160L | 180M 180M 200L 200L 200L 225S
Inertia moment J (x10'4 kg -m2) 67.5 105 175 275 400 | 750 875 1725 1875 3250 3625 3625 6850
Noise *5 75 dB or less 80 dB or less 85 dB or less
Voltage  Single-phase 200 V/50 Hz Three-phase 380 to 400 V/50 Hz
. Single-phase 200 V to 230 V/60 Hz Three-phase 400 to 460 V/60 Hz
Claellin izt R 36/55 W 22/28 W 55/71 W 100/156 W 85/130 W
EJ"rVthg‘grr)“ji's Input +3 (0.26/0.32 A) (0.11/0.13 A) (0.19/0.19 A) (0.27/0.30 A) (0.23/0.26 A)
Recommended
thermal setting 0.36 A 0.18 A 0.25A 0.39A 0.34 A

Surrounding air temperature,

-10 to +40°C (non-freezing), 90%RH or less (non-condensing)

humidity

Structure (Protective structure) Totally enclosed forced draft system (Motor: IP44, cooling fan: IP23S) *4

Detector Encoder 2048P/R, A phase, B phase, Z phase +12 V/24 VDC power supply *6

Equipment Encoder, thermal protector, fan

Heat resistance class F

Vibration rank V10

Approx. mass (kg) 24 [ 33 [ 41 | 52 [ 62 [ 99 | 113 | 138 | 160 238 255 | 255 | 320
*1  80% output in the high-speed range. (The output is reduced when the speed is 2400 r/min or more. Contact us separately for details.)

*2
*3
*4

*5
*6

*7

*8

A dedicated motor of 3.7 kW or less can be run at the maximum speed of 3600 r/min. Consult our sales office when using the motor at the maximum speed.
Power (current) at 50 Hz/60 Hz.

Since a motor with brake has a window for gap check, the protective structure of both the cooling fan section and brake section is IP20. S of IP23S is an
additional code indicating the condition that protection from water intrusion is established only when a cooling fan is not operating.

The value when high carrier frequency is set (Pr.72 = 6, Pr.240 = 0).

The 12 V/24 V power supply is required as the power supply for the encoder. (When the FR-A8TP is used, the 24 V power supply of the FR-A8TP can be
used for the encoder of the SF-V5RU.)

The cooling fan is equipped with a thermal protector. The cooling fan stops when the coil temperature exceeds the specified value in order to protect the fan
motor. A restrained cooling fan or degraded fan motor insulation could be causes for the rise in coil temperature.The cooling fan re-starts when the coil
temperature drops to normal.

The cooling fan voltage and input values are the basic specifications of the cooling fan alone and free air values. The input value becomes slightly larger
when it is rotated by this motor due to an increased workload, but the cooling fan can be used as it is.When preparing a thermal relay at the user side, use
the recommended thermal setting.
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@ Dedicated motor outline dimension drawings (standard horizontal type)

Frame Number 90L

Connector (for encoder)
MS3102A20-29P
L

KA

Exhau@

Suction

Frame Number 100L, 112M,

Connector (for encoder)
MS3102A20-29P

132S, 132M

Suction

Direction of
cooling fan wind

Mark for earthing
(grounding)

Direction of
cooling fan wind

Mark for earthing

Earth (ground) terminal (M5) (grounding) k M
Sliding distance Earth (ground) terminal (M5) W ML Sliding distance
15 For cooling fan (A, B; =
For motor (U, V, '—X: :* ~
Thermal protector (G1, G2 —
Frame leg viewed from above s I J
. Frame leg viewe
Section AA -
Section AA from above
Earthing (grounding) terminal (M4)
Frame Number 160M, 160L, 180M, 180L Frame Number 200L, 225S
Connector (for encoder) Connector (for encoder)
MS3102A20-29P MS3102A20-29P
L L
R R
A B D
\ KA
hau
Suction 4
! 5 Suction
With guard =
wires 1 ‘ — With guard %
wires X
wres 3 .
.
Direction of W
cooling fan wind
Mark for earthing, Direction of

(grounding)
Earth (ground)

terminal (M8, Sliding distance
W 4

s %

cooling fan wind Mark for earthing

(grounding)

For motor (U, V, W)

N

Earth (ground)
terminal (M12)

Earthing (grounding)

Frame leg viewed

terminal (M8)

Section AA from above Frame leg viewed
Section AA from above
Make sure to earth the earth terminal of the frame
For cooling fan (A, B, C)] | \For thermal protector (G1, G2) installation foot as well as the earth terminal in the
terminal box.
Dimensions table (Unit: mm)
SFVBRU | SFVBRU | SFVBRU | SEVRU [Frame [Mass Motor feiminaiecren
0K | oKt | oK | [k | No. | (ko) e
A[BJC[DJ[EJFI[H | [KATKGIKLKP] L [ M [ML[ N [xB[ Q JOK[ R [ S [ T [ U [ W |uvw[AB(O[GLG?
1 = = = O0L | 24 |256.5] 114 | 90 [183.6] 70 |62.5] 198 | — | 53 | 65 |220(10) 425 | 175 | — | 150 | 56 | — | — |1685(24)6| 7 | 4 | 8 | M6 | M4 | M4
2 1 — — | 1o0L | 33 | 284 [ 128 100 [ 207 | 80 | 70 [203.5] 230 | 65 | 78 | 231 | 477 | 200 [ 212 | 180 | 63 | 60 | 45 [ 193286 7 | 4 | 8 | M6 | M4 | M4
3 2 1 — |1m2M | 41 278 135|112 [228 | 95 | 70 [226 | 253 | 69 | 93 | 242 | 478 [ 230 [ 242 | 180 | 70 | 60 | 45 [200 [286| 7 | 4 | 8 | M6 | M4 | M4
5 3 2 — [1325| 52 | 303152 | 132 | 266 | 108 | 70 | 265 | 288 | 75 | 117 | 256 | 542 | 256 | 268 | 180 | 89 | 80 | 63 | 239 |[38k6| 8 | 5 | 10 | M6 | M4 | M4
7 5 3 1 132M | 62 [ 322 [ 171|132 [ 266 | 108 | 89 | 265 | 288 | 94 | 117 | 256 | 580 | 256 | 268 | 218 | 89 | 80 | 63 | 258 [38k6] 8 | 5 | 10 | M6 | M4 | M4
11 7 5 2 160M | 99 [ 412 [ 198 [ 160 [ 318 [ 127 | 105 [ 316 | 367 | 105 | 115 | 330 [ 735 [ 310 | — [ 254 [108 [ — [ — [323[42k6]| 8 [ 5 [12 [ M8 | M4 [ M4
15 11 7 3 160L | 113 [ 434 [ 220 | 160 | 318 | 127 [ 127 [ 316 | 367 | 127 | 115 | 330 [ 779 [ 310 | — [298 [108 | — | — [ 345 [42k6]| 8 [ 5 [12 [ M8 | M4 [ M4
;2 E H —— 180M 123 438.5/225.5| 180 | 363 |139.5120.5| 359 | 410 | 127 | 139 | 352 | 790 [ 335 | — | 285 | 121 | — | — |3515|48k6| 9 |55 | 14 | M8 | M4 | M4
— 18 15 5 180L | 200 [457.5[242.5] 180 | 363 [139.5[139.5] 359 | 410 | 146 [ 139 | 352 | 828 [ 335 | — | 323 [121 | — | — [370.5[55m6| 10 | 6 | 16 | M8 | M4 | M4
30 = = 7 238 |,
N PR BT —— 200L |—5--—483.5267.5| 200 | 406 | 159 (1525|401 | — | 145 | 487 | (546) | 909 | 390 | — | 361|133 | — | — [425.5(60m6| 11 | 7 | 18 |M10| M4 | M4
55 37 30 11,15 | 2255 | 320 | 500 | 277 | 225 | 446 | 178 | 143 [ 446 | — | 145 | 533 |(592)| 932 [ 428 | — [ 342 [149 | — | — [432|65m6| 11 [ 7 | 18 [M10| M4 | M4
Note) 1. Install the motor on the floor and use it with the shaft horizontal.
2. Leave an enough clearance between the fan suction port and wall to ensure adequate
cooling.
Also, check that the ventilation direction of a fan is from the opposite load side to the
load side.
3 The size difference of top and bottom of the shaft center height is 25
4 The 400 V class motor has "-H" at the end of its type name.




€ Dedicated motor outline dimension drawings (1500r/min series) (standard horizontal type with brake)

Frame Number 90L

Connector (for encoder)
MS3102A20-29P  terminal box for cooling fan

L
| A R |
KA B 50
Exhaust Main|| 40
Suction T terminal box|
Direction of Mark for earthing xB
cooling fan wind (grounding) IXB |

Earth (ground)

terminal (M5
Main terminal box o e (B1,B2)

For motor (U, V, W)

Frame leg viewed
from above

Section AA

Frame Number 160M, 160L, 180M, 180L

Connector (for encoder) Terminal box for cooling fan
MS3102A20-29P
L

A
KA
Exhaust
Suction xnaus!
<
1,2
|

-

Direction of ¢
cooling fan wind

Mark for earthing,
(grounding)
Earth (ground)
terminal (M8)

Sliding distance
X

Main terminal box
For motor (U, V, W)

Section AA Frame leg viewed s =
from above
Earthing
6] (grounding)
i I
EH@ ‘Q‘ o terminal (M8
1 []
a &

For brake (B1, B2)

Terminal box for cooling fan

For thermal protector (G1, G2)

Earthing (grounding) !
terminal (M4)

Terminal box for cooling fan

i
For thermal protector (G1, G2)

Frame Number 100L, 112M, 132S, 132M

Connector (for encoder)

MS3102A20-29P Terminal box for cooling fan

L
11 A R
KA B
Exhgust Main || QK|
Suction 1 \ terminal box
s ‘
e .
- = T

X
N

Direction of ¢
cooling fan wind
Mark for earthing
(grounding)

Earth (ground)

terminal (M5) Sliding distance
X

T
o

Section AA

For cooling fan (A, B)

Frame leg viewed
from above

Earthing (grounding)
terminal (M4)

Frame Number 200L, 225S

Connector (for encoder),
MS3102A20-29P Terminal box for cooling fan

L

[ ]a R
B 140 D
Main 110
terminal box °
Exhaust] S
Suction 2,
I
+ hid|
Y1, 2 A
‘ A
l i
A
+
Direction of Mark for earthing J’
cooling fan wind ~ (grounding) F F |Ix8
N

Earth (ground)

terminal (M12) Sliding distance
X

N
Frame leg viewed
from above
¥ indicates an inserting position of a bolt with hex

head holes for manual opening.

Make sure to earth the earth terminal of the frame
] installation foot as well as the earth terminal in the
terminal box.

5

Section AA

For cooling fan (A, B, C)

Earthing (grounding)
M4)

Dimensions table

(Unit: mm)

Motor Shaft end VG S
SF-V5RU | SF-V5RU | SF-V5RU | SF-V5RU | Frame | Mass size
(KB | (K18 | [IK38 | (k48 | No. | (ko) | s | g | clp|e|F|[c|H|1|as]|kalko|ke|kL|ke|L [m|m|N|x|xe]z Q|QK|R|S|[T]|u WUV'\\,/‘ /'E(':E; ((5312 %12'
1 — — — 90L | 29 [2965[114 [ 90 [1836] 70 [62.5] 4 | — | —| — [ 53 [ 27 | 65 |220[245[465]175 150 15 [ 56 [ 9 | 50 | 40 [1685[24j6] 7 | 4 [ 8 [ M6 | M4 | M4 [ M4
2 1 — — | 100L [ 46 [3335[128]100|207] 80 [ 70 [ 65| — [ — [ 40 | 65 | 27 | 78 [231]265|5265]200[212[180| 4 | 63 [ 12 [ 60 | 45 [193[28j6] 7 | 4 | 8 [ M6 [M4 | M4 | M4
3 2 1 — | 112m [ 53 [355[135[112]|228] 95 [ 70 [ 65| — [ — [ 40 [ 69 | 27 | 93 [242]290]555]230[242[180| 4 |70 [ 12 [ 60 | 45 [200(28j6] 7 | 4 | 8 [ M6 [ M4 | M4 | M4
5 3 2 — | 1325 | 70 [416]152[132]266]108] 70 [ 65| — [ — [ 40 [ 75 | 27 [117 256|329 655]256 [268[180| 4 |89 [ 12 [ 80 | 63 [239[38k6| 8 | 5 [ 10 [ M6 [ M4 | M4 | M4
7 5 3 1 132M | 80 [435[171[132]266]108] 89 [ 6.5 — | —[ 40 [ 94 | 27 [117[256[329] 693|256 [268[218]| 4 |89 [ 12 [ 80 | 63 [258(38k6] 8 | 5 | 10 [ M6 [ M4 | M4 | M4
11 7 5 2 160M | 140 [5225[198[160]318]127][105] 8 | — | — [ 50 [105] 56 [115[330[391[8455]310[ — [254| 4 [108[14.5[110] 90 [323[42k6] 8 | 5 [12 [ M8 [ M4 | M4 | M4
15 11 7 3 160L | 155 [5445[220[160(318]127[127] 8 | — [ — [ 50 [127] 56 [115[330]391[8895[310[ — [298]| 4 [108[14.5[110] 90 [345[42k6] 8 | 5 [12 [ M8 [ M4 [ M4 | M4
;g 1_5 H —— 180M —ﬁz 5685(2255| 180 | 363 [1395(1205| 8 | — | — | 50 |127| 56 [139(352|428|920 335 285| 4 [121|14.5(110 | 90 |3515|48k6| 9 [5.5| 14 | M8 | M4 [ M4 | M4
— 18 15 5 180L | 255 [5875|2425) 180363 [1395(1395] 8 | — [ — [ 50 |146] 56 [139[352[428] 958|335 — [323] 4 [121[14.5[110] 90 [3705[55m6[ 10 | 6 | 16 [ M8 [ M4 [ M4 | M4
30 — — 7 305
6445267 ] —|— — — . 425560m6)
o mn Bzl — 2" =0 2675200 | 406 | 159 [1525| 11 70 |145| 90 |487 546 | 1070 | 390 361| 4 [133[18.5/140(110 11| 7 |18 [M10| M4 | M4 [ M4
55 37 30 11,15 | 225S | 395 [659[277225]446]178[143]| 11 | — [ —[ 70 [145] 90 [533] — |592]1091[428 342| 4 [149[18.5[140]110]432[65m6[ 11 | 7 |18 [M10[ M4 | M4 [ M4
Note) 1. Install the motor on the floor and use it with the shaft horizontal.
2. Leave an enough clearance between the fan suction port and wall to ensure adequate
cooling.
Also, check that the ventilation direction of a fan is from the opposite load side to the
load side.

w

The size difference of top and bottom of the shaft center height is 45

4 The 400 V class motor has "-H" at the end of its type name.

. Since a brake power device is a stand-alone, install it inside the enclosure.
(This device should be arranged at the customer side.)

4]
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& Dedicated motor outline dimension drawings (1500r/min series) (flange type)

Frame Number 90L

Connector (for encoder)
MS3102A20-29P L

KB

LG

Exhaust

</ Section

! B AA [
I
T

- 8

Suction|

@

y &l
=

Direction of
cooling fan wind

®

W
Earth (ground) terminal (M5)@ jo}
Mark for earthing (groundin L
Section BB For cooling fan (A, B)

For motor (U, V,

For thermal protector (G1, G2

Frame Number 100L, 112M, 132S, 132M

Connector (for encoder)
MS3102A20-29P
LL

KB

LG LE
Exhaust
< Section
AA
Suclig& ‘

) KL
/ QK

,‘ LNXLZ

o 4 =
=~ =
Direction of =
cooling fan wind W
=)
Earth (ground) terminal (M5)@© —

Mark for earthing (grounding)

Earth (ground) terminal (M8) @),

cooling fan wind Mark for earthing (grounding)

With guard wires

Section BB
|_—Earthing (grounding)
terminal (M4)
\d )
Frame Number 160M, 160L, 180M, 180L Frame Number 200L
Connector (for encoder) Connector (for encoder)
MS3102A20-29P MS3102A20-29P
LL LL
) KB LR KB LR
G o el LE /QL/K - K LNXLZ
xhaust
Exhaust  section Section
| P — E A AA Suction )
Suction = N
L8
[a! I—
° I q
i
4 Direction of
Direction of = r cooling fan wind Earth (ground) terminal (M12) )

Mark for earthing (grounding)
With guard wires

For motor (U, V, W)

S Section BB
Section BB
Earthing (grounding)
terminal (M8)
Make sure to earth the earth terminal of the flange
section as well as the earth terminal in the terminal
For thermal protector (G1, G2) box.
Dimensions table (Unit: mm)
SFVBRU | SF-VBRU | SFVERU | SFVBRU [Flange |Frame| Mass Motor Shaft end Ter"‘”;;':”ew
FIK | FIKL ] FKS | F{IK4 [Number] No. | (k9) 5T Tk [ ko [ KL [ LA B J[ic J[LlE 6 [ L [IN[ iz [IR] 0 Jok][ s [ T [ U [ W [uvwABOlcLG2
1 — — — |FF165| 90L | 265 |183.6] — [198.5] 27 | 220 | 165 |130j6] 200 | 35 | 12 | 402 | 4 | 12 | 50 | 50 | 40 | 246 7 | 4 | 8 | M6 | M4 | M4
2 1 — — |FF215] 100L | 37 | 207 | 130 | 213 | 27 | 231 | 215 |180j6| 250 | 4 | 16 | 432 | 4 |145]| 60 | 60 | 45 [286]| 7 | 4 | 8 | M6 | M4 | M4
3 2 1 —  |FF215|112M | 46 | 228 | 141 | 239 | 27 | 242 | 215 |180j6| 250 | 4 | 16 | 448 | 4 |145]| 60 | 60 | 45 |286]| 7 | 4 | 8 | M6 | M4 | M4
5 3 2 — |FF265[132S| 65 | 266 | 156 | 256 | 27 | 256 | 265 |230j6] 300 | 4 | 20 | 484 | 4 | 145 80 | 80 | 63 |38k6| 8 5 | 10 | M6 | M4 | M4
7 5 3 1 |FF265[132M| 70 | 266 | 156 | 294 | 27 | 256 | 265 [230j6] 300 | 4 | 20 | 522 | 4 [145] 80 | 80 | 63 |38k6| 8 5 | 10 [ M6 | M4 | M4
11 7 5 2 |FF300[160M| 110 | 318 | 207 | 318 | 56 | 330 | 300 |2506] 350 | 5 | 20 | 625 | 4 185 110 | 110 | 90 [42k6| 8 5 [ 12 [ M8 [ M4 [ M4
15 11 7 3 |FF300[ 160L | 125 | 318 | 207 | 362 | 56 | 330 | 300 |250j6] 350 | 5 | 20 | 669 | 4 | 185 110 | 110 | 90 [42k6| 8 5 |12 [ M8 [ M4 [ M4
;2 = = —— FF350 | 180M igg 363 | 230 |378.5| 56 | 352 | 350 [300j6| 400 [ 5 | 20 (690 | 4 [185| 110 | 110 | 90 |48k6| 9 | 55 | 14 | M8 | M4 | M4
— 18 15 5 | FF350 | 180L | 225 | 363 | 230 |4165] 56 | 352 | 350 |300)6| 400 | 5 | 20 | 728 | 4 | 185 | 110 | 110 | 90 |56m6| 10 16 | M8 | M4 | M4
30 — — 7 270 )
3745 7250 [ 1525 | — | FF400 | 200L [—555— 406 | 255 | 485 | 90 | 346 | 400 (350/6| 450 | 5 | 22 |8235| 8 |185| 140 | 140 | 110 |6Om6| 11 | 7 | 18 | MIO | M4 | M4
Note) 1. Install the motor on the floor and use it with the shaft horizontal.

For use under the shaft, the protection structure of the cooling fan is 1P20.

2. Leave an enough clearance between the fan suction port and wall to ensure adequate
cooling.
Also, check that the ventilation direction of a fan is from the opposite load side to the
load side.

3. The 400 V class motor has "-H" at the end of its type name.




€ Dedicated motor outline dimension drawings (1500r/min series) (flange type with brake)

Frame Number 90L

Connector (for encoder)

MS3102A20-29P Terminal box for cooling fan

Frame Number 100L, 112M, 132S, 132M

Connector (for encoder) Terminal box for cooling fan

MS3102A20-29P

For thermal protector (G1, G2)

LL
KB IR L KB LR
LG
Exhaust p‘/\gm Exhe‘lust IV\_ASIH LE/Q
terminal box . QK
Suction ] T Section Suction | < ztes"g‘gﬂfﬁ:‘ A
re | AA 7 AAB-
Wl Y| Feq |
=
o F—=—=s o = |
& @) 7 — :
—— =
p w2 - w2 o
f
L0
Direction of = Direcﬁ)’n of =
cooling fan W‘"dE e o 9© cooling fan wind w
arth (ground) terminal =T
Mark for earthing (grounding) FX??* ’I\EAert:é‘g’rg:zi)légr{glrgzln(dl\f:g))@ ;_X—@j*
N Main terminal box - ake (B1,B2) Terminal box for cooling fan \éj
Section BB
For motor (U, V, W) Section BB

For cooling fan (A, B)

o gﬁlhmg Earthing
(grounding) (grounding)
%> | (M4
terminal (M4) % terminal (M4)
Frame Number 160M, 160L
Connector (for encoder)
MS3102A20-29P
Terminal box for cooling fan
LL
KB LR KL
Main LG g LE N INXLz
N X
s A0 oK %1 <
. =/, AA
Suction ! =g [N
¥1,2 i, f2
|
° \ Fﬁ 32
— V| K
¢ I D A
Direction of =
cooling fan wind
Earth (ground) terminal (M8)@)
Mark for earthing (grounding) <
Main terminal box Terminal box for cooling fan N
For motor (U, V, Section BB
For cooling fan (A, B, C)
\ Y indicates an inserting position of a bolt with hex
Earthing head holes for manual opening.
Earthing
terminal (M8) (grounding) .
08) terminal (M4) Make sure to earth the earth terminal of the flange
- section as well as the earth terminal in the terminal
box.
For brake (B1, B2) / ! For thermal protector (G1, G2)
Dimensions table (Unit: mm)
SFV5RU | SF-V5RU | SF-V5RU | SF5RU |Flange|Frame| Mass Motor Shaft end Terminal screw size
F{ KB F{JK1IB | F[]JK3B | F{]K4B |Number| No. (kg) D KB | KD [ KL | KP [ LA LB LC [ LE | LG | LL LN LZ | LR Q QK S T U | W |UVW|AB(C)| B1B2 | G1G2
1 — — — |FF165] 90L | 31.5 [183.6{198.5] 27 | 220 | 155 | 165 [130j6] 200 | 35 | 12 [ 442 [ 4 12 | 50 | 50 [ 40 [24j6| 7 | 4 | 8 | M6 [ M4 [ M4 | M4
2 1 — — FF215 | 100L 50 207 | 213 | 27 | 231 [ 165 | 215 [180j6| 250 | 4 16 |4815| 4 145 | 60 60 45 | 286 | 7 4 8 M6 | M4 | M4 | M4
8 2 1 — FF215 | 112M 58 228 | 239 | 27 | 242 | 178 | 215 [180j6]| 250 | 4 16 | 525 4 145 | 60 60 45 | 28)6 | 7 4 8 M6 | M4 | M4 | M4
5 8 2 — FF265| 132S | 83 266 | 256 | 27 | 256 [ 197 | 265 [230j6| 300 | 4 20 | 597 4 145 80 80 63 |38k6| 8 5 [10 | M6 | M4 | M4 | M4
7 5 3 1 FF265|132M | 88 266 | 294 | 27 | 256 [ 197 | 265 [230j6| 300 | 4 20 | 635 4 145 80 80 63 |38k6| 8 5 [10 | M6 | M4 | M4 | M4
11 7 5 2 FF300(160M | 151 | 318 [ 318 | 56 | 330 | 231 | 300 [250j6)| 350 5 20 |7355| 4 18.5| 110 | 110 | 90 [42k6| 8 5 [12 | M8 | M4 | M4 | M4
15 11 7 3 FF300 | 160L | 167 | 318 [ 362 | 56 | 330 | 231 | 300 [250j6]| 350 5 20 |779.5] 4 18.5 | 110 | 110 | 90 [42k6| 8 5 [12 | M8 | M4 [ M4 | M4
Note) 1. Install the motor on the floor and use it with the shaft horizontal.

2. Leave an enough clearance between the fan suction port and wall to ensure adequate

cooling.

Also, check that the ventilation direction of a fan is from the opposite load side to the

load side.
3. The 400 V class motor has "-H" at the end of its type name.

4. Since a brake power device is a stand-alone, install it inside the enclosure.

(This device should be arranged at the customer side.)
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Dedicated encoder

210

For performing vector control, the FR-A8AP/FR-A8TP (vector control compatible option) is required.
When the FR-A8TP is not used, a 12 V or 24 V power supply is required as the power supply for the encoder of the SF-THY. (When the FR-
A8TP is used, the 24 V power supply of the FR-A8TP can be used for the encoder of the SF-THY.)

€ Motor torque
When the vector control dedicated motor (SF-THY) and inverter of the same capacity are used and rated voltage is input, the torque
characteristics are as shown below.

<75 (KW)> <90 to 250 (KW)>

Maximum torque

150 Maximum torque 150

S Output torque
g Output torque

L
015 1500 2400

Speed (r/min) Speed (r/min)

€ Model lineup
« Rated speed: 1500 r/min (4 poles)

Rated output (kW)

Model Standard type
75 90 110 132 160 200 250
Sta”dartdygg“zoma' SF-THY(] 75 90 110 132 160 200 250

« Both 200 V and 400 V classes have the same model name.
Since motors speed ratio, 1:2, 1:3, or 1:4 specifications are available as special products, contact your sales representative.

€ Motor specifications

Motor type SF-THY
Applicable inverter FR-A820-[ ]K FR-A840-[ |K
(ND rating) 90 90 110 132 160 185 220 280
Rated output (kW) 75 75 90 110 132 160 200 250
Rated torque (N*m) 477 477 572 700 840 1018 1273 1591
Maximum torque 150%60 s (N*m) 715 715 858 1050 1260 1527 1909 2386
Rated speed (r/min) 1500 1500
Maximum speed (r/min) 2400 2400 1800
Frame No. 250MD 250MD 250MD 280MD 280MD 280MD 280L 315H
Inertia moment J (kg* m?) 11 11 17 2.3 2.3 4.0 3.8 5.0
Noise 90 dB 90 dB 95 dB
Voltage Three-phase, 200 V/50 Hz, 200 V/60 Hz, 220 V/60 Hz (400 V class cooling fan is available upon order)
Cooling fan 50 Hz 400 400 400 400 400 750 750
Input (W) 750
60 Hz 750 750 750 750 750 1500 1500
Approx. mass (kg) 610 610 660 870 890 920 1170 1630

Surrounding air

temperature, humidity

-10 to +40°C (non-freezing), 90%RH or less (non-condensing)

Output signal form

Structure Totally enclosed forced draft system
g Equipment Encoder, thermal protectorx2, fan
% | Insulation Class F
% Vibration rank V10
% Resolution 2048 pulse/rev
5 Power supply voltage 12 V/24 VDC%10% =1
g Current consumption 90 mA
o
®]

A, B phases (90° phase shift) Z phase: 1 pulse/rev

Output circuit

Complementary (constant voltage output matched by emitter follow)

Output voltage

"H" level: Power supply voltage 9 V or more (IOH: -20 mA)
"L" level: Power supply voltage 3 V or less (IOL: 20 mA)

1 The 12 V/24 V power supply is required as the power supply for the encoder.
*2 A motor with a thermal protector is also available. Contact your sales representative.



€ Dedicated motor outline dimension drawings (1500 r/min series)

Frame Number 250MD, 280MD
75 kW to 160 kW

L
A R
PF4 Class B screw
B Q
KA
<y
Connector (for encoder) —
Terminal box for cooling fan MS3102A20-29P
‘6 %’ QK [ —
Q\w 3 = <77
Suction Exhaust
Q
<
N =
@ ©
Direction of sl w
cooling fan wind K2 K2 . NN S
62 hole /| K1 KL
F F XB
Hole (not used) N
S
Frame Number 280L, 315H
200 kW, 250 kW
L
A R
PF4 Class B screw
B Q
KA
Connector (for encoder)
Terminal box for cooling fan MS3102A20-29P }
Q\ I © v <77
B2 QK
Suction 7 Exhaust
Q
B x
@ G
Direction of Rs w
cooling fan wind
K2 K2 . 5
4-9Z hole K1 K %: :lF
[ s
F F XB
Hole (not used)
N s
Dimensions table (Unit: mm)
output | Frame | Mass Motor Shaft end size
P No. (kg) A B C D E F G H J K K1 K2 L M N R y4 XB KA KG Q QK S W T U
75 250MD 610 988.5|340.5[ 250 | 557 | 203 [1745]| 30 775 100 130 | 168 50 1471 | 486 | 449 [4825| 24 168 [157.5| 635 140 110 [¢75m6[ 20 12 7.5
90 250MD 660 988.5|340.5| 250 | 557 | 203 [174.5| 30 775 100 130 | 168 50 | 1471 | 486 | 449 |4825| 24 168 | 157.5| 635 140 110 |¢75m6| 20 12 7.5
110 280MD 870 1049.5(397.5| 280 | 607 [228.5|209.5( 30 845 110 130 | 181 40 | 1619 | 560 [ 449 |569.5| 24 190 |210.5| 705 170 140 |¢85m6| 22 14 9
132 280MD 890 1049.5(397.5| 280 | 607 [228.5|209.5( 30 845 110 130 | 181 40 | 1619 | 560 [ 449 |569.5| 24 190 |210.5| 705 170 140 |¢85m6| 22 14 9
160 280MD 920 |1049.5[397.5| 280 | 607 |228.5[209.5| 30 845 | 110 | 130 | 181 40 |1619 | 560 | 499 |569.5| 24 190 |210.5| 705 [ 170 | 140 [¢85m6| 22 14 9
200 280L 1170 [1210.5|416.5| 280 | 652 |228.5[228.5| 30 885 [ 110 | 160 | 160 75 | 1799 | 560 | 607 [588.5| 24 190 |214.5| 745 | 170 | 140 [¢85m6| 22 14 9
250 315H 1630 | 1343 | 565 | 315 | 717 | 254 | 355 35 965 [ 130 | 175 | 428 80 |2084 | 636 | 870 | 741 28 216 | 306 | 825 | 170 | 140 |$95m6| 25 14 9

Note) The tolerance of the top and bottom of the center shaft height *C is s for the 250 frame and

9o for the 280 frame or more.
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4 Motor model

MM-CF 5|2

Symbol Output  Symbol Output

L
Symbol Electromagnetic B gumpoj R PO Symbol  Axis form

Symbol Rated speed

5 |05kW| 35 |3.5kW 2000 r/min. None N/A None Terminal box lead None Standard
10 [ 1.0kW [ 50 |[5.0kw B Yes (standard part) (straight axis)
15 [ 1.5kW | 70 |7.0kwW C | Cannon connector K |With key groove
20 | 2.0 kW
P spmes Mo.tf:u.' mf)del Motor capacity Remarks
(The rated output s indicated in square brackets)| 0.5 kW | 1.0 kW | 1.5 kW | 2.0 kW | 3.5 kW | 5.0 kW | 7.0 kW
MM-CF[]2 ° [ ° ° ° [ ° Standard
2000 r/min MM-CF[]2B ° [ ° ) ° - -
MM-CF[]2C ° ° ) ) ) ) ° Made on order|
MM-CF[]2K ® ® ® [ [ [J ®
® : Released model - : Not available
€ Motor specifications
* |PM motor MM-CF (2000 r/min series)
Motor type: MM-CF[ ] 52(C)(B) 102(C)(B) 152(C)(B) 202(C)(B) | 352(C)(B) 502(C) 702(C)
SLD | 0.4K 0.4K 0.75K 1.5K 2.2K 3.7K 5.5K
LD |0.4K 0.4K 0.75K 1.5K 2.2K 3.7K 5.5K
Applicable inverter FR-A820-[ ]
ND |0.4K 0.75K 1.5K 2.2K 3.7K 5.5K 7.5K
HD |0.75k 1.5K 2.2K 3.7K 5.5K 7.5K 11K
Continuous Rated output (kW) 0.5 1.0 15 2.0 3.5 5.0 7.0
characteristics«1 Rated torque (N-m) 2.39 478 7.16 9.55 16.70 23.86 33.41
Rated speed=1 (r/min) 2000
Max. speed (r/min) 3000
Instantaneous permissible speed (r/min) 3450 =6
Maximum torque (N-m) 4.78 9.56 14.32 19.09 33.41 47.73 66.82
Inertia moment J=5 (x10™*kg-m?) ?7.(_30) (113479) (220102) ?45859) ?5960) 1200 160.0
Recommendedsrﬁlgf(: &fnalr%gjniwnoegzi;‘ntr?zomem to motor | 154 times max. 50 times max.
Rated current (A) 1.81 [3.70 [5.22 7.70 [125 [205 27.0
Insulation rank Class F
Structure Totally-enclosed, self-cooling (protective system: IP44 3, IP65 *3x4)
Surrounding air temperature, humidity -10°C to +40°C (non-freezing), 90%RH or less (non-condensing)
Storage temperature and humidity -20°C to +70°C (non-freezing), 90%RH or less (non-condensing)
Ambience Indoors (no direct sunlight), free from corrosive gas, flammable gas, oil mist, dust and dirt
Altitude Max. 1000 m above sea level
Vibration X: 9.8 m/s?, Y: 24.5 m/s?
Mass (kg)+s 51(7.8)  [7.2(11) [93(13) [13(20) [19 (28) [ 27 36

+*1  When the power supply voltage drops, we cannot guarantee the above output and rated speed.

*2  When the load torque is 20% of the motor rating. The permissible load inertia moment ratio is smaller when the load torque is larger.
Consult us if the load inertia moment ratio exceseds the above value.

=3 This does not apply to the shaft through portion.

=4 Value for the MM-CF[ ]2C.

*5  The value for the MM-CF[ ]2B is indicated in parentheses.

6 Set 3150 r/min (210 Hz) or less in Pr.374 Overspeed detection level. The inverter may be damaged by the motor induction voltage if the motor speed
exceeds 3150 r/min (210 Hz).
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€ Motor torque characteristic

Under high frequency superposition control

ND rating selected HD rating selected
Torque % Torque %
Instantaneous (3 s) Instantaneous (3 s)
P P tlat eaiha 0 n I .
/ iShon duration (60 s i . Short duration (60 s i .
MM-CF 150 [+ ( )‘ 150 ( )_
1.5 kw or lower 138 { Continuous 3 NN ‘ 100 Continuous E,\\\j
100 2000 3000 Speed r/min 2000 3000 Speed r/min
ND rating selected HD rating selected
Torque %
Torque %
Instantaneous (3 s)
Instantaneous (3 s) 200 e mmmmmm el .
200 | e N i AN
S ) AN /" 1 Short duration (60s)| ™
MM-CF_ 150 1 : Short duration (60 s): . 150 : i "
2.0 kW or hlgher 120 3Continuous 3 100 | Continuous | 3
100 T " ! ' ' i
: : ‘ . 100 2000 3000 Speed r/min
100 2000 3000  Speed r/min * Zero speed up to a 150% instantaneous output torque

Under current synchronization operation

ND rating selected

Torque %

Instantaneous (3 s)
P L R -

iShort duration (60 s)

h
1
MM-CF 150 ~_
Py H i N
All capacities +Continuous : \
100 ¢ - '
H | !
50 -+ ! |
\ 1 !
i i !
I
200 2000 3000 Speed r/min
€ Motor outline dimension
MM-CF[] (Standard) [Unit: mm] MM-CF[]B (With an electromagnetic brake)  [unit: mm]
‘ n R Lo LL LR olb
KB 3
‘ . e 8 KL 45° 44z LG Q | KL 45° 4-07
Q
H (23 % ] i o —
- o & S
El a
( j _= E
4 @ ]
|
SRN - Y | = !
= M S
H—1 —"% i oLl b=
| wo | |
KT KT
Model 7”""; LL [¢LA | ¢LB [¢LC |0LD | LG | KB |¢KD| KL | KT | ¢Z [LR| Q | ¢S Model ‘(’““:")“ LL [¢LA | ¢LB [¢LC |oLD |LG| KB [¢KD|KL |KT |¢Z [LR| Q | ¢S
kW, K
MM-CF52 05 | 97 62 MM-CF528 0.5 | 159 58
MM-CF102 | 1.0 | 122 |145 | 110n7 | 165 |130 | 12 | 87 | 22 |110| 56 | 9 | 55 | 50 |24h6 MM-CF102B | 1.0 [ 184 | 145 | 110n7 [165 (130 |12 | 83 |22 |108| 80 | 9 |55 | 50 | 24h6
MM-CF152 | 1.5 | 147 112 MM-CF1528 | 1.5 | 209 108
MM-CF202 |20 | 128 815 MM-CF202B | 2.0 | 231 975
Trons | 200 [114.38025(230 [176 |18 [ 27 |141] 93 [135| 79 | 75 [35"3°"
MM-CF352 |35 | 170 N 1235 MM-CF352B | 35 | 279 1395
200 |114.3 §o25| 230 |176 | 18 27 [141| 93 [13.5| 79 | 75 357" " - — "
MM-CF502 5.0 | 224 1725 The outline dimensions may be changed. When precise outline dimensions are required,
MM-CF702 70 | 209 2475 contact your sales representative.
The outline dimensions may be changed. When precise outline dimensions are required, 14
contact your sales representative.
MM-CF[]C  (Waterproof type) [Unit: mm]
LL LR oD 447 To the motor flange To the motor flange To the motor flange O
| wela i o
- S — 3
i3
AR ?—Jr-
— / \ Power supply connector arrangement Power supply connector arrangement Power supply connector arrangement —
gl Q CE05-2A22-23PD-P CE05-2A24-10PD-B CE05-2A32-17SD-D O
I J <1.5 KW or lower> <2105 kW> (7 kW) —
; D
< & " With key groove [Unit: mm] =
R
iie Il - =y 4 Q o
| «s —
QK laL
Y o
1 ta 1 \ =
|
K| == 7))
= |
Model ™ | lsa | B |oc |oip | Lo | kB | KL | KT IR | Q | ¢5 B
(kW) o ¢ ¢LC o 2 ¢ ' Cross section A-A
MM-CF52C | 0.5 | 97 575
MM-CF102C | 1.0 | 122 | 145 | 110n7 165 | 130 | 12 825 [111 | 41 | 9 | 55 | 50 (24h6
— Motor S R Q W | QK QL U r
MM-CF152C | 1.5 | 147 107.5
MM-CF202C | 2.0 | 128 833 MM-CF52 to 152 |24h6 | 55 50 | 88 | 36 5 kN 4
MM-CF352C | 3.5 | 170 1253 | 141 | 46 N MM-CF202 to 702 |35 '8°°| 79 75 10805 | 55 5 5% 5
200 | 114.3 85| 230 (176 | 18 [ 135 79 | 75 |35
MM-CF502C | 5.0 | 224 179.3
MM-CF702C | 7.0 | 299 249.3 | 150 | 58

The outline dimensions may be changed. When precise outline
contact your sales representative.

dimensions are required,
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PM sensorless vector control, PM parameter initial setting

m E@ﬁ Name m m Name

PM parameter

L IPM IPM initialization
initialization

998 E430

Performing the IPM parameter initialization makes the IPM motor MM-CF ready for PM sensorless vector control.

PM sensorless vector control requires the following conditions.

« The motor capacity is equal to or one rank lower than the inverter capacity.

« Single-motor operation (one motor to one inverter) is preformed.

« The overall wiring length with the motor is 100 m or shorter. (Even with the IPM motor MM-CF, when the wiring length exceeds 30 m,

perform offline auto tuning.)
@ Setting procedure of PM sensorless vector control
+ Selecting the PM sensorless vector control by the IPM initialization mode
This inverter is set for an induction motor in the initial setting. Follow the following procedure to change the setting for the PM sensorless
vector control.

G5 PoiND

« The parameters required to drive an MM-CF IPM motor are automatically changed as a batch.

« To change to the PM sensorless vector control, perform the following steps before setting other parameters. If the PM sensorless vector control
is selected after setting other parameters, some of those parameters will be initialized too. (Refer to "IPM parameter initialization list" for the
parameters that are initialized.)

Operation
1 Screen at power-ON
: The monitor display appears.
Changing the operation mode
2.
Press % to choose the PU operation mode. [PU] indicator is lit.
Parameter setting mode
3.

Press | MODE | to choose the parameter setting mode. [PRM] indicator is lit.

IPM parameter initialization
4.
Turn 0 until | ' MPM parameter initialization) appears.

Setting value display

5,
Press to read the present set value. "{}" (initial value) appears.

Changing the setting value

6. Turne to change the set value to " ={/_{/{ =1, then press | SseT .

A v and ") FM flicker alternately. The setting is completed.

Setting value Description

0 Parameter settings for an induction motor

3003 Parameter settings for an IPM motor MM-CF (rotations per minute)
) NOTE :

« Performing IPM parameter initialization in the parameter setting mode automatically changes the Pr.998PM parameter initialization setting.
< In the initial parameter setting, the capacity same as the inverter capacity is set in Pr.80 Motor capacity. To use a motor capacity that is one
rank lower than the inverter capacity, set Motor capacity by selecting the mode on the operation panel.
» To set a speed or to display monitored items in frequency, set Pr.998. (Refer to Instruction Manual (Detailed).)
+ Selecting the PM sensorless vector control by Pr.998
« Setting Pr.998 PM parameter initialization as shown in the following table activates PM sensorless vector control.

Pr.998 setting Description Operation on IPM parameter initialization

0 (initial value) Parameter settings for an induction motor (frequency) " ’L ','\ 1(IPM) — write "0"

3003 Parameter settings for an IPM motor MM-CF (rotations per minute) ,‘ 'y'":(lF’M) _ write "3003"

3103 Parameter settings for an IPM motor MM-CF (frequency) -

8009 Parameter (rotations per minute) settings for an IPM motor other than MM-CF (after tuning) | -

8109 Parameter (frequency) settings for an IPM motor other than MM-CF (frequency) -

9009 Parameter (rotations per minute) settings for an SPM motor (after tuning) -

9109 Parameter (frequency) settings for an SPM motor (after tuning) -
'@ NOTE :

* The S-PM geared motor cannot be driven.



€ PM parameter initialization list

« The parameter settings in the following table are changed to the settings required to perform PM sensorless vector control by selecting PM

sensorless vector control with the IPM parameter initialization mode on the operation panel or with Pr.998 PM parameter initialization.
« Performing parameter clear or all parameter clear sets back the parameter settings to the settings required to drive an induction motor.

Setting

=] Initial value for the FR-A820-03160(55K) or lower and FR-A840-01800(55K) or lower

*2

Initial value for the FR-A820-03800(75K) or higher and FR-A840-02160(75K) or higher

*3  Setting Pr.71 Applied motor = "333, 334, 8093, 8094, 9093, or 9094" does not change the Pr.71 Applied motor setting.

When a value other than "9999" is set, the set value is not changed.

=5 200 r/min when Pr.788 Low speed range torque characteristic selection ="0"

*9

‘---------------

NOTE ;

‘amsmssssmnnnnnn?

« If IPM parameter initialization is performed in rotations per minute (Pr.998 = "3003, 8009, or 9009"), the parameters not listed in the table and
the monitored items are also set and displayed in rotations per minute.

13.33 Hz when Pr.788 Low speed range torque characteristic selection = "0"

110% for SLD, 120% for LD, 150% for ND, and 200% for HD (Refer to Pr.570 Multiple rating setting on page 145.
Pr.702 Maximum motor frequency is used as the maximum motor frequency (rotations per minute). When Pr.702 = "9999 (initial value)", Pr.84 Rated
motor frequency is used as the maximum motor frequency (rotations per minute).

The setting value is converted from frequency to rotations per minute. (The value after the conversion differs according to the number of motor poles.)

i . . Setting increments
In%tgig?n PM motor (rotations per minute) PM motor (frequency) 2
Pr. Name 0 8009 8109
Pr.998 (initial value) 3003 9009 3103 9109 3003, 8009, 0, 3103,
' (MM-CF) (other than MM- (MM-CF) (other than MM- 9009 8109, 9109
FM | CA CF) CF)
120 Hz+1 Maximum motor :
1 Maximum frequency 3000 r/min rotations per 200 Hz Maximum motor 1 r/min 0.01 Hz
60 Hzx2 minutexs frequencyxs
4 Multi-speed setting (high speed) |60 Hz |50 Hz {2000 r/min Pr.84 133.33 Hz Pr.84 1 r/min 0.01 Hz
Rated motor Rated motor 0.01 Ax1
9 Electronic thermal O/L relay Invertetr rated current - current -
curren (Refer to page 212.) (Refer to page 212.) 0.1 A=
13 Starting frequency 0.5Hz 8 r/min«s Pr.84 x 10% 0.5 Hzx6 Pr.84 x 10% 1 r/min 0.01 Hz
15 Jog frequency 5 Hz 200 r/min Pr.84 x 10% 13.33 Hz Pr.84 x 10% 1 r/min 0.01 Hz
High speed maximum 120 Hzx1 B ) B B
18 frequency 50 Az 3000 r/min 200 Hz 1 r/min 0.01 Hz
Acceleration/deceleration . .
20 reference frequency 60 Hz {50 Hz | 2000 r/min Pr.84 133.33 Hz Pr.84 1 r/min 0.01 Hz
22 Stall prevention operation level |150%:7 150%+7 0.1%
37 Speed display 0 0 1
55 Frequency monitoring reference {60 Hz |50 Hz {2000 r/min Pr.84 133.33 Hz Pr.84 1 r/min 0.01 Hz
Rated motor Rated motor 0.01 Ax1
56 Current monitoring reference Invertetr rated current Pr.859 current Pr.859
curren (Refer to page 212.) (Refer to page 212.) 0.1 A=
71 Applied motor 0 330+3 - 330+3 - 1
) Motor capacity Motor capacity 0.01 kW1
80 Motor capacity 9999 (MM-CF)s4 (MM-CF)=4 01 KWa
81 Number of motor poles 9999 84 - 84 - 1
84 Rated motor frequency 9999 2000 r/min - 133.33 Hz - 1 r/min 0.01 Hz
116 | Third output frequency detection [60 Hz |50 Hz | 2000 r/min Pr.84 133.33 Hz Pr.84 1 r/min 0.01 Hz
125 |Terminal 2 frequency setting ! f
(903) | gain frequency 60 Hz {50 Hz | 2000 r/min Pr.84 133.33 Hz Pr.84 1 r/min 0.01 Hz
126 | Terminal 4 frequency setting | gq 1, |50 Hz |2000 r/min Pr.84 133.33 Hz Pr.84 1 r/min 0.01 Hz
(905) |gain frequency ) ) ’ )
144  |Speed setting switchover 4 108 Pr.81 + 100 8 Pr.81 1
240 |Soft-PWM operation selection |1 0 1
263 | Subtraction starting frequency |60 Hz {50 Hz {2000 r/min Pr.84 133.33 Hz Pr.84 1 r/min 0.01 Hz
Power failure deceleration ! f
266 time switchover frequency 60 Hz {50 Hz | 2000 r/min Pr.84 133.33 Hz Pr.84 1 r/min 0.01 Hz
Maximum motor Maximum motor
374 | Overspeed detection level 9999 3150 r/min rotations per 210 Hz frequency + 10 1 r/min 0.01 Hz
minute + 10 Hzx8x9 Hzxg
386 | Frequency for maximum input pulse |60 Hz {50 Hz {2000 r/min Pr.84 133.33 Hz Pr.84 1 r/min 0.01 Hz
505 |Speed setting reference 60 Hz {50 Hz |133.33 Hz Pr.84 133.33 Hz Pr.84 0.01 Hz
Current average value Rated motor Rated motor 0.01 Ax1
557 | monitor signal output Invertetr rated current Pr.859 current Pr.859
reference current curren (Refer to page 212.) (Refer to page 212.) 0.1 A=
820 |[Speed control P gain 1 60% 30% 1%
821 |[Speed control integral time 1 |0.333 s 0.333s 0.001s
Torque control P gain 1 (current
824 loop proportional gain) 100% 100% 1%
Torque control integral time 1
825 (current loop integral time) 5ms 20 ms 0.1ms
870 |Speed detection hysteresis 0 Hz 8 r/min 0.5 Hzx9 0.5 Hz 1 r/min 0.01 Hz
Regeneration avoidance 1 f
885 compensation frequency limit value 6 Hz 200 r/min Pr.84 x 10% 13.33 Hz Pr.84 x 10% 1 r/min 0.01 Hz
Energy saving monitor Inverter rated . 0.01 kW=1
893 reference (motor capacity) current Motor capacity (Pr.80) 0.1 kW2
C14 |Terminal 1 gain frequency f i
(918) |(speed) 60 Hz {50 Hz | 2000 r/min Pr.84 133.33 Hz Pr.84 1 r/min 0.01 Hz
: 120 Hzx1 Maximum motor .
Per-unit speed control . ; Maximum motor f
1121 reference frequency 50 Hzw 3000 r/min L?itgﬂglz per 200 Hz frequencyss 1 r/min 0.01 Hz
- Not change
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€ Specification comparison between PM sensorless vector control and induction motor control

Item PM sensorless vector control (MM-CF) Induction motor control

IPM motor MM-CF series (0.5 to 7.0 kW) (Refer to page 212.)
IPM motors other than MM-CF (tuning required) 1

Applicable motor Induction motor =1

High frequency . 200% (FR-A820-00046(0.4K) to FR-A820-
superposition iggzﬁ Eg??ﬁé’ ;"B‘E\fvlo'fhf&gr’)"’wer with MM-CF, 00250(3.7K), FR-A840-00023(0.4K) to FR-A840-
control ’ 00126(3.7K))
Starting torque 150% (FR-A820-00340(5.5K), FR-A840-
Current 00170(5.5K) or higher)
synchronization 50% under Real sensorless vector control and
operation vector control
High frequency
superposition Available (Select the HD rating for zero speed 200%)
control Available under Real sensorless vector control
Zero speed
Current and vector control
synchronization Not available
operation
6 kHz (Pr.72="0t0 9"),
High frequency 10 kHz (Pr.72 ="10 to 13"),
superposition 14 kHz (Pr.72 = "14 or 15") FR-A820-03160(55K) or lower,
control (6 kHz in a low-speed range of 10 kHz or higher. FR-A840-01800(55K) or lower
. The frequency of 2 kHz is not selectable.) : Any value in the range of 0.75 kHz to 14.5 kHz
Carrier frequency 2KkHz (Pr.72="0105"), FR-A820-03800(75K) or higher,
Current 6 kHz (Pr.72 = "6 to 9", FR-A840-02160(75K) or higher
synchronization 10 kHz (Pr.72 = "10 to 13"), :0.75 kHz to 6 kHz
operation 14 kHz (Pr.72 = "14 or 15")
(6 kHz in a low-speed range of 10 kHz or higher.)

Automafttic restart | No startup waiting time.
Ay Using the regeneration avoidance function or retry function together is Startup waiting time exists.

instantaneous ded
power failure recommended.

No startup delay (when online auto tuning is not

Startup delay Startup delay of about 0.1 s for magnetic pole position detection. performed at startup).

Driving by the : : Can be driven by the commercial power supply.
commercial power | Cannot be driven by the commercial power supply. Other th ; trol dedicated mot
supply (Other than vector control dedicated motor.)
Operation during While the motor is coasting, potential is not

While the motor is coasting, potential is generated across motor terminals. !
generated across motor terminals.

Available under Real sensorless vector control
and vector control

coasting

Torque control Not available

High frequency
superposition Available (sensorless)

. control -
Position control Available under vector control.

Current
synchronization Not available
operation

*1  The motor capacity is equal to or one rank lower than the inverter capacity. (It must be 0.4 kW or higher.) Using a motor with the rated current substantially
lower than the inverter rated current will cause torque ripples, etc. and degrade the speed and torque accuracies. As a reference, select the motor with the
rated motor current that is about 40% or higher of the inverter rated current.

gEEEEEEEEEEEEEE.

« Before wiring, make sure that the motor is stopped. Otherwise an electric shock may occur.

« Never connect an IPM motor to the commercial power supply.

« No slippage occurs with an IPM motor because of its characteristic. If an IPM motor, which took over an induction motor, is driven at the same
speed as for the induction motor, the running speed of the IPM motor becomes faster by the amount of the induction motor's slippage. Adjust
the speed command to run the IPM motor at the same speed as the induction motor, as required.

=
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When driving a 400 V class motor by the inverter, surge voltages attributable to the wiring constants may occur at the motor terminals,
deteriorating the insulation of the motor. When the 400 V class motor is driven by the inverter, consider the following countermeasures:

€ With induction motor

It is recommended to take one of the following countermeasures:

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

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

The Mitsubishi high-efficiency motor SF-HR, the Mitsubishi constant-torque motor SF-HRCA, and the Mitsubishi high-performance energy-
saving motor SF-PR are insulation-enhanced motors as standard.

Specifically,

« Order a "400 V class inverter-driven insulation-enhanced motor".

« For the dedicated motor such as the constant-torque motor and low-vibration motor, use an "inverter-driven dedicated motor".

« Set Pr.72 PWM frequency selection as indicated below according to the wiring length.

Wiring length Wiring length Wiring length

Inverter 50 m or shorter 50mto 100m | Longer than 100 m

Standard model
IP55 compatible model
Separated converter type | 6 (6 kHz) or lower 6 (6 kHz) or lower 4 (4 kHz) lower

15 (14.5 kHz) or lower | 9 (9 kHz) or lower 4 (4 kHz) lower

* Suppressing the surge voltage on the inverter side

« For FR-A840-01800(55K) or lower, connect a surge voltage suppression filter (FR-ASF-H/FR-BMF-H) at the output side of the inverter.
* For FR-A840-02160(75K) or higher, connect a sine wave filter (MT-BSL/BSC) at the output side of the inverter.

€ With PM motor

Set Pr.72 PWM frequency selection as indicated below according to the wiring length.

. Wiring length
Applicable Inverter
50 m or shorter 50 m to 100 m
FR-A840-00023(0.4K), 00038(0.75K) 0 (2 kHz) to 15 (14 kHz) 5 (2 kHz) or lower
Others 0 (2 kHz) to 15 (14 kHz) 9 (6 kHz) or lower

LR LR

" e NOTE :

‘smssssssnnnnnnn’

« A surge voltage suppression filter (FR-ASF-H/FR-BMF-H) can be used under V/F control and Advanced magnetic flux vector control.
A sine wave filter (MT-BSL/BSC) can be used under V/F control. Do not use the filters under unspecified controls.

€ Motors with brake

Use the motor with brake having independent power supply for the
brake, connect the brake power supply to the inverter primary side
power and make the inverter output off using the output stop
terminal (MRS) when the brake is applied (motor stop). Rattle may
be heard according to the type of the brake in the low speed region
but it is not a fault.

€ Pole changing motor

As this motor differs in rated current from the standard motor,
confirm the maximum current of the motor and select the inverter. Be
sure to change the number of poles after the motor has stopped. If
the number of poles is changed during rotation, the regenerative
overvoltage protection circuit may be activated to cause an inverter
alarm, coasting the motor to a stop. € Synchronous motor other than PM motor

This motor is not suitable for applications of large load variation or
impact, where out-of-sync is likely to occur. Please contact your
sales representative when using this motor because its starting
current and rated current are greater than those of the standard
motor and will not rotate stably at low speed.

@ Explosion-proof motor

To drive an explosion-proof type motor, an explosion-proof test of the
motor and inverter together is necessary. The test is also necessary
when driving an existing explosion-proof motor.

The inverter is a non-explosion proof structure, install it in a safety
location.

€ Geared motor

The continuous operating rotation range of this motor changes
depending on the lubrication system and maker. Especially in the
case of oil lubrication, continuous operation in the low-speed range
only can cause gear seizure. For fast operation at higher than 60 Hz,
please consult the motor maker.

& Submersible motor

Since the motor rated current is larger than that of the standard
motor, make selection of the inverter capacity carefully. In addition,
the wiring distance between the motor and inverter may become
longer, refer to page 189 to perform wiring with a cable thick

enough. Leakage current may flow more than the land motor, take € Single phase motor
care when selecting the earth leakage current breaker. The single phase motor is not suitable for variable operation by the
inverter.

For the capacitor starting system, the capacitor may be damaged
due to harmonic current flowing to the capacitor. For the split-phase
starting system and repulsion starting system, not only output torque
is not generated at low speed but it will result in starting coil burnout
due to failure of centrifugal force switch inside. Replace with a three-
phase motor for use.
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Compatibility

Item FR-A700 FR-A800
VI/F control V/F control
Advanced magnetic flux vector control Advanced magnetic flux vector control
Control method Real sensorless vector control Real sensorless vector control
Vector control (with plug-in option) Vector control (with plug-in option/control terminal option)
PM sensorless vector control (IPM motor) PM sensorless vector control (IPM motor/SPM motor)

USB host function
Safety stop function

Added functions — PLC function

etc.
Brake transistor Built in for the FR-A720-0.4K to 22K Built in for the FR-A820-00046(0.4K) to 01250(22K)
(brake resistor usable) Built in for the FR-A740-0.4K to 22K Built in for the FR-A840-00023(0.4K) to 01800(55K)
V/F control 400 Hz 590 Hz
>
o Advanced magnetic flux
= u::.; vector control 120 Hz 400 Hz
2o
€0 Real sensorless
’:éf vector control 120 Hz 400 Hz
=3 vector control 120 Hz 400 Hz
>
o PM sensorless
vector control 300 Hz 400 Hz

When the X14 signal is not assigned, just set a value other
than "0" in Pr.128 to enable PID control.

PID control Turn the X14 signal ON to enable PID control. When the X14 signal is assigned, turn the X14 signal ON
while Pr.128 = "0" to enable PID control.

The PID pre-charge function and dancer control are added.

CS signal assignment not required. (Restart is enabled with
the Pr.57 setting only.)

Pr.81 ="12 (12 poles)"

Automatic restart after

instantaneous power failure Turn the CS signal ON to enable restart.

Number of motor poles The V/F switching signal (X18) is valid when Pr.81 = "12 to - ; .

V/F control switching 20 (2 to 10 poles)". X18_ is va:hd regarltljless of the Pr.81 setting. (The Pr.81

settings "14 to 20" are not available.)
PTC thermistor input Input from terminal AU (The function of terminal AU is Input from terminal 2. (The function of terminal 2 is
P switched by a switch.) switched by the Pr.561 setting.)
USB connector B connector Mini B connector
Control circuit terminal block Removable terminal block (screw type) Removable terminal block (spring clamp type)
The FR-A800's I/O terminals have better response level than the FR-A700's terminals. By setting Pr.289 Inverter output

Terminal response level terminal filter and Pr.699 Input terminal filter, the terminal response level can be compatible with that of FR-A700. Set

to approximately 5 to 8 ms and adjust the setting according to the system.

FR-DUO08 (5-digit LED)
FR-LUO8 (LCD operation panel)

FR-DUO7 (4-digit LED)

PU FR-PUO7 FR-PUO7 (Some functions, such as parameter copy, are
unavailable.)
FR-DUO7 is not supported.
Plug-in option Dedicated plug-in options (not interchangeable)
Communication option Connected to the connector 3 | Connected to the connector 1
For standard models, installation size is compatible for all capacities. (Replacement between the same capacities does
Installation size not require new mounting holes.)
For separated converter types, installation size is not compatible. (New mounting holes are required.)
TR Built-in for all capacities An optional converter unit (FR-CC2) is required for
separated converter types.
For the FR-A820-03800(75K) or higher, the FR-A840-
02160(75K) or higher, and when a 75 kW or higher motor is
DC reactor The 75K or higher comes with a DC reactor (FR-HEL). used, .SE|eCt abc reactc_)r S“”‘T"b'e for the applicable motor
capacity. (A DC reactor is not included.)
Separated converter types (converter unit FR-CC2) and
IP55 compatible models have a built-in DC reactor.
Brake unit (75 kW or higher) FR-BU2, MT-BU5 FR-BU2

@ Installation precautions

* Removal procedure of the front cover is different. (Refer to the Instruction Manual.)
* Plug-in options of the FR-A700 series are not compatible.

« Operation panel (FR-DUO07) cannot be used.

€ Wiring precautions
« The spring clamp type terminal block has changed to the screw type. Use of blade terminals is recommended.

@ Instructions for continuous use of the FR-PUO7 (parameter unit)

« For the FR-A800 series, many functions (parameters) have been added. When setting these parameters, the parameter names and
setting ranges are not displayed.

¢ Only the parameter with the numbers up to "999" can be read and set. The parameters with the numbers after "999" cannot be read or set.

« Many protective functions have been added for the FR-A800 series. These functions are available, but all faults are displayed as "Fault".
When the faults history is checked, "ERR" appears. Added faults will not appear on the parameter unit. (However, MT1 to MT3 are
displayed as MT.)

« Parameter copy/verification function are not available.

For information on the restrictions on the purchase of the FR-PUQ7, refer to the Instruction Manual of the FR-PUO7.

Aupngiredwo)

€ Copying parameter settings
¢ The FR-A700 series' parameter settings can be easily copied to the FR-A800 series by using the setup software (FR Configurator2). (Not
supported by the setup software FR-SW3-SETUP or older.)
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Parameter/function Addition Modification Related parameter Remarks
f Max. 590 Hz
TSI ey © Pr.1etc. (Max. 400 Hz under other than V/F control)
Free thermal Pr.600 to Pr.604, .
(electronic thermal O/L relay) © Pr.692 to Pr.696 Thermal characteristics can be freely set.
PTC thermistor O Pr.561 The protection level can be set by parameters.
Strengthened excitation Loss of the motor is increased to reduce regenerative
deceleration © Pr.660 to Pr.662 power.
4 mA input check (@] Pr.573, Pr.777, Pr.778 Loss of 4 mA input is detected.
Input terminal filter @) Pr.699 The terminal response can be adjusted.
Output terminal filter o Pr.289 The terminal response can be adjusted.
Remote output terminal :
(analog) o Pr.655 to Pr.659 Optional analog output
. The parameters are displayed in the conventional
PriEEEr il oy eleu: © Pr.Md numerical order in the initial state.
Speed smoothing o Pr.653, Pr.654 Machine resonance is reduced.
Traverse function ©) Pr.592 to Pr.597 Only speed control is available under vector control.
USB host o Pr.1049 Parameter read/copy, data logging, execution of the ladder
(USB memory connection) ’ in the USB (PLC function), etc.
Pr.753 to Pr.758, Pr.1134
Second PID control (@] Pr.1135, Pr.1140, Pr.1141
Pr.1143 to Pr.1149
PID pre-charge function @) Pr.760 to Pr.769
PID output suspension function | O Pr.575 to Pr.577
. Pr.414 to Pr.417, Pr.498
FES e Pr.1150, Pr.1199
. . Pr.503, Pr.504, )
Maintenance timer O Pr.686 to Pr.689 Up to three timers can be set.
Fault initiation o Pr.997 Faults can be initiated.
Multiple rating selection O Pr.570 The rating can be selected from SLD, LD, ND, or HD.
Fast-response operation selection | O Pr.800 High response of the vector control, real sensorless vector
control, and PM sensorless vector control
. Operation is unavailable.
28V @xdiaimel [powEr sulplly pui | ge - (Communication and parameter setting are available.)
Cooling fan operation selection O Pr.244 Waiting time at stop can be changed.
GOT automatic recognition — The GOT2000 series is supported.
Optimum excitation o Pr.60

control mode
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Item

FR-A842

Remarks (FR-A840)

Pr.30 Regenerative function selection

Setting ranges "2, 10, 11, 102, 110, 111"
Initial value "10"

Setting ranges "0 to 2, 10, 11, 20, 21, 100, 101, 110, 111,
120, 121"
Initial value "0"

Pr.70 Special regenerative brake duty

Without the parameter

Monitor function
(Pr.52, Pr.54, Pr.158, Pr.774 to Pr.776,
Pr.992, Pr.1027 to Pr.1034)

Regenerative brake duty
Without (Unacceptable)

Input terminal function selection
(Pr.178 to Pr.189)

DC feeding operation permission (X70), DC feeding
cancel (X71)
Without (Unacceptable)

Pr.187 MRS terminal function
selection

Initial value "10" (X10)

Initial value "24" (MRS)

Output terminal function assignment
selection
(Pr.190 to Pr.196, Pr.313 to Pr.322)

Instantaneous power failure/undervoltage (IPF), During
deceleration at occurrence of power failure (retained until
release) (Y46), Regenerative brake pre-alarm (RBP), DC
current feeding (Y85), Main circuit capacitor life (Y87),
Inrush current limit circuit life (Y89)

Without (Unacceptable)

Pr.192 IPF terminal function selection

Initial value "9999" (No function)

Initial value "2" (IPF)

Inrush current limit circuit life display,
Main circuit capacitor life display
(Pr.256, Pr.258, Pr.259)

Without the parameter

Pr.599 X10 terminal input selection

Initial value "1"(NC contact specification)

Initial value "0" (NO contact specification)

Pr.872 Input phase loss protection
selection

Without the parameter

Warning, protective functions

Regenerative brake pre-alarm (RB), Instantaneous

power failure (E.IPF), Undervoltage (E.UVT), Input

phase loss (E.ILF), Brake transistor alarm detection
(E.BE), Inrush current limit circuit fault (E.IOH)

Not available

Item

FR-A840

FR-A846

Protective structure

Enclose type (IP20): FR-A840-00620(22K) or lower
Open type (IP00): FR-A840-00770(30K) or higher

Dust-proof and waterproof type (IP55): All capacities

DC reactor

Optional

Built-in

Internal air circulation fan

Without

With

Protective function —

Internal fan alarm (FN2), Abnormal internal temperature
(E.IAH)

Circuit board coating (conforming

to IEC60721-3-3 3C2/3S2) With / Without (Selectable) With
LD, ND, HD rating:
Surrounding air -10°C to +50°C (non-freezing) LD, ND rating:

temperature

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

-10°C to +40°C (non-freezing)

Environment

Surrounding air
humidity

With circuit board coating:

95% RH or less (non-condensing)
Without circuit board coating:
90% RH or less (non-condensing)

95% RH or less (non-condensing)

Brake transistor
(usable brake resistor)

Built-in for the FR-A820-00046(0.4K) to 01250(22K)
Built-in for the FR-A840-00023(0.4K) to 01800(55K)

Without (Brake resistor is not applicable.)

Multiple rating
(Pr.570 Multiple rating setting)

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

LD, ND (initial setting) rating
(Setting range: "1 or 2")

Pr.30 Regenerative function
selection

Setting range:
"0to 2, 10, 11, 20, 21, 100, 101, 110, 111, 120, or 121"

Setting range:
"0, 2, 10, 20, 100, 110, or 120"

Pr.70 Special regenerative brake
duty

Available

Not available

Regenerative brake duty
(Pr.52, Pr.54, Pr.158,
Pr.774 to Pr.776, Pr.992,
Pr.1027 to Pr.1034 setting "9")

Available (can be set)

Not available (cannot be set)

Operation panel

FR-DUO08: I1P40 (except for the PU connector section)

FR-DUO08-01: IP55 (except for the PU connector section)




Warranty

When using this product, make sure to understand the warranty described below.
1. Warranty period and coverage

We will repair any failure or defect (hereinafter referred to as "failure") in our FA equipment (hereinafter referred to as the "Product”)
arisen during warranty period at no charge due to causes for which we are responsible through the distributor from which you
purchased the Product or our service provider. However, we will charge the actual cost of dispatching our engineer for an on-site repair
work on request by customer in Japan or overseas countries. We are not responsible for any on-site readjustment and/or trial run that
may be required after a defective unit are repaired or replaced.

[Term]
The term of warranty for Product is twelve months after your purchase or delivery of the Product to a place designated by you or
eighteen months from the date of manufacture whichever comes first ("Warranty Period"). Warranty period for repaired Product cannot
exceed beyond the original warranty period before any repair work.

[Limitations]
(1) You are requested to conduct an initial failure diagnosis by yourself, as a general rule. It can also be carried out by us or our

service company upon your request and the actual cost will be charged.

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

This limited warranty applies only when the condition, method, environment, etc. of use are in compliance with the terms and

conditions and instructions that are set forth in the instruction manual and user manual for the Product and the caution label affixed

to the Product.

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

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

2) afailure caused by any alteration, etc. to the Product made on your side without our approval

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

4) afailure which may be regarded as avoidable if consumable parts designated in the instruction manual, etc. are duly
maintained and replaced

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

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

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

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

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

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

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

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

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

“Visualization" of production and energy achieves future factories that
advance one step forward.

The integrated solution, e-F@ctory, is based on our consolidated know-how, which has been developed
through our own experiences as a user of FA products. Our e-F@ctory provides total cost reduction ranging
from development to production and maintenance to achieve optimized production. This solution makes it
possible to save energy and to optimize production by "visualization" that links upstream information systems
and production site information, thus solving various problems on production sites.

Sharing information across production systems

MES Interface

Information sharing is easy and inexpensive because communication
gateways, such as personal computers, are not necessary to connect factory
equipment to the Manufacturing Execution System (MES).

CC-Link IE
i

/ Controller network /

Optimizing production from a TCO* stand point

iQ Platform

Factory automation components such as controllers, human-machine
interfaces, engineering environments, and networks are all seamlessly
integrated to reduce TCO across different stages, from development to
production and maintenance.

[ ]
l QPlatform

Visualization of energy consumption

e&eco-F@ctory

It is indispensable for today’s factory to be energy conscious and efficient.
The e-F@ctory solution enables management of specific energy consump-
tion, which provides the visibility needed to improve productivity. Additionally,
this solution takes the total life cycle into account, including factors such as
“measurement and diagnosis”, “countermeasures”, and “operation and
management”. Backed by several successes and achievements, our know-
how will support your energy saving efforts.

Numerical Controllers

* TCO: Total Cost of Ownership

[ ]
IQPlatform
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Network

CC-Link Family, the open field network of
the world standard, and SSCNET llI/H, the
servo network for achieving high-speed
processing and enhancement of instruction
synchronization, flexibly expanding the
connectivity among equipment and

iQ Platform-compatible
equipment

The inter-multi-CPU high-speed base unit
provides slots for arbitrarily connecting

programmable controllers, motion
controllers, on-line CNCs, and robot
controllers. Data communication

speed among devices is enhanced, and

iQ Platform-compatible
engineering environments

Design information is integrated and
shared at stages from system design to
programming, tests and startup, and
operation and maintenance. In addition,
programming software programs for
programmable controllers, motion
ontrollers, on-line CNCs, robots,
inverters, and GOTs, which are separately
provided in a conventional environment




A Products for achieving e-F@ctory

dhe
lv',

ERP

Operation and
planning system

MES

Manufacturing execution system

Information system

Ethernet

/ Information network

"Visualization"

\

Diagnosis unit with MES Interface (MELQIC) HMI with MES Interface Program Sontrollers with MES Interface EcoServer Il

MES/linkage]

[ [
q Production site
"~

by information
linkage

CCuLink
CC-Link IE

Safety Controllers Motion Controllers Programmable Controllers Electrical-Discharge Machines Laser Processing Machines /

Field network

N

g

Field network /

B/NET

Safety field network Field network

icating

Servo-network

CONTROLLER NETWORK

AC Servo

Reduced wiring network

Inverter
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Global network for comprehensive support of

O Global FA Center @ FA Center Satellite ® Mechatronics Service Base

O Mitsubishi Sales Offices Ij Production Facility O Development Center

(China) (China)

Ratingen, Germany Krakéw, Poland

Mitsubishi Electric Europe B.V. Mitsubishi Electric Europe B.V.
German Branch (Germany FA Center) Polish Branch
(Europe FA Center)

Hatfield, UK |

Mitsubishi Electric Europe B.V. 4
UK Branch (UK FA Center) %

’ @,
Praha, Czech Republic © a1 ‘ o o S ‘r,

- Ql..:f‘- -

p4 o Nagoya, Japan
D

Mitsubishi Electric Europe B.V. I
Czech Branch
(Czech Republic FA Center)

Pune, Gurgaon, Bangalore, ¢
Chennai, Ahmedabad, India

Mitsubishi Electric India Pvt. Ltd.

Bangkok, Thailand Singapore

(Thailand) Co., Ltd. (Thai FA Center) Asia Pte, Ltd. (ASEAN FA Center)

|
I
I
I
I
I
|
T
Mitsubishi Electric Factory Automation Mitsubishi Electric |
I
I
I
I
I
I
I
]
I
i

China (including Hong Kong District)

Beijing

Mitsubishi Automation (China) Ltd.
Beijing Office (Beijing FA Center)

Changch\t/m

Tianjin Shanghai

Beijing

Mitsubishi Automation (China) Ltd.
Tianjin Office (Tianjin FA Center)

Mitsubishi Automation (China) Ltd.
(Shanghai FA Center)

(Ehen zhou
(J

Guangzhou Shanghai

Mitsubishi Electric Automation
(China) Ltd. Guangzhou
Office (Guangzhou FA Center)

Mitsubishi Electric Automation
Solution Center



customers' manufacturing.

St.Petersburg, Russia

Mitsubishi Electric Europe B.V.
Representative Office in St. Petersburg
(Russia FA Center)

Istanbul, Turkey

Mitsubishi Electric Turkey
A.S Umraniye Branch (Turkey FA Center)
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Hanoi, O o
Ho Chi Minh, Vietham
D
L : Mitsubishi Electric Vietnam Co., Ltd.
Hanoi Branch
R : Mitsubishi Electric Vietnam Co., Ltd. 2

Jakarta, Indonesia

PT. Mitsubishi Electric
Indonesia Cikarang Office
(Indonesia FA Center)

Seoul, Korea

Mitsubishi Electric Automation
Korea Co., Ltd. (Korea FA Center)

Taipei,
Taichung, Taiwan

L : Setsuyo Enterprise Co., Ltd.
R : Mitsubishi Electric Taiwan Co.,Ltd.

Chicago IL, USA

Mitsubishi Electric Automation, Inc.
(North America FA Center)

Tlalnepantla De Baz, Mexico

Mitsubishi Electric
Automation, Inc. Mexico Branch
(Mexico FA Center)

Sao Paulo SP, Brazil

L : Mitsubishi Electric do Brasil Comércio e
Servigos Ltda.

R : MELCO CNC do Brasil Comércio e
Servigos S.A

Overseas bases I As of July 2014  * Some includes distributors

Service bases are established around the world to globally provide the same services as in Japan.

Overseas bases are opened one after another
to support business expansion of our customers.

Area Our overseas offices

EMEA

China

Asia

America

Others

Total

Bases providing Countries (Regions)
FA Center (satellite) our products

11 6(2) 146 54
13 4 (10) 171 1
21 13 79 10
14 40 130 16

1 0 3 2
60 27 (12) 529 83
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MEMO

eTrademarks
LoNWoRKs is a registered trademark of Echelon Corporation, DeviceNet is a trademark of the ODVA, A S afety Warn i ng
PROFIBUS is a trademark of the PROFIBUS User Organization, and MODBUS s a registered trademark
of SCHNEIDER ELECTRIC USA, INC. To ensure proper use of the products listed
Etlhernet isa reg!stered tr:l;\demark Of'FU]I Xerox Corporation |.n Japan. o . in thlS Catalog, please be sure to read the
Windows and Windows Vista are registered trademarks of Microsoft Corporation in the United States . . R
and other countries. instruction manual prior to use.
Other company and product names herein are the trademarks and registered trademarks of their

respective owners.
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Automation solutions

YOUR SOLUTION PARTNER

Mitsubishi Electric offers a wide range of automation equipment from PLCs and HMIs to

CNC and EDM machines.

A NAME TO TRUST
Since its beginnings in 1870, some
45 companies use the Mitsubishi
name, covering a spectrum of
finance, commerce and industry.

The Mitsubishi brand name is
recognized around the world as a
symbol of premium quality.

Mitsubishi Electric Corporation is
active in space development,
transportation, semi-conductors,
energy systems, communications
and information processing, audio
visual equipment and home
electronics, building and energy
management and automation

systems, and has 237 factories and

laboratories worldwide in over 121
countries.

This is why you can rely on
Mitsubishi Electric automation
solution - because we know first
hand about the need for reliable,
efficient, easy-to-use automation and
control in our own factories.

As one of the world’s leading
companies with a global turnover of
over 4 trillion Yen (over $40 billion),
employing over 100,000 people,
Mitsubishi Electric has the resource
and the commitment to deliver the
ultimate in service and support as
well as the best products.

* Not all products are available in all countries.

Low-voltage Circuit Breakers, Motor Starters

High-voltage Circuit Breakers, High-voltage Contactors

Energy Saving Supporting Devices, Power Monitoring Products

Programmable Controllers, HMIs (Human-Machine Interfaces)

AC Servos, Three-phase Motors, IPM Motors
Inverters, Geared Motors

Computerized Numerical Controllers (CNCs)

Industrial Robots

Electrical Discharge Machines, Laser Processing Machines,
Electron Beam Machines

Distribution Transformers

Pressurized Ventilation Fans, Uninterruptible Power Supplies
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Mitsubishi Electric Corporation Nagoya Works is a factory certified for ISO14001 (standards for
environmental management systems)and 1SO9001(standards for quality assurance management systems)

rOMNZATIgy,
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£ 14001 3%
3 >, = BUREAU VERITAS
%\JAC%?; 57 UKAS Certification UKAS
O/)b' QQ MANAGEMENT MANAGEMENT
A’Vdvr.u\‘“‘(\ SYSTEMS SYSTEMS
EC97J1113 051 008

MITSUBISHI ELECTRIC CORPORATION

HEAD OFFICE: TOKYO BLDG., 2-7-3, MARUNOUCHI, CHIYODA-KU, TOKYO 100-8310, JAPAN

L(NA)06075ENG-E(1609)MEE
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