MITSUBISHI
ELECTRIC

Changes for the Better

Ak for a greener tomorrow

FACTORY AUTOMATION

INVERTER
FR-A800

Unparalleled Performance. Uncompromising Quality.
[Parallel operation function compatible model added to the line-up]
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e Approach to the leading
drive performance

e Security & safety

e Easy setup
& easy to use

e Eco-friendly factories

e System support



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 Electric, 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 Electric philosophy to further perfect our inverters.

Rapid response is obtained
when an unexpected trouble occul .
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promising Quality.
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APPROACH TO THE LEADING
DRIVE PERFORMANCE

/ / The new series is equipped with the new state-of-the-art high-speed
Performance 7% processor developed by Mitsubishi Electric. With better control

: performance and response level, safe and accurate operation is assured
in a diverse range of applications.

Excellent Drive

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

TG D 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

Line control

Line control is necessary for the
machining of elongated products
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.

170 ms Improved speed response ensures minimal
80 ms‘ ‘ speed fluctuation due to load changes.

% \FR-A800
FR-A700

FR-A800
~FR-A700
R

80 ms‘
170 ms

©
S
]

Torque (%)
Speed (r/min)

=]

=)

*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.

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.)

Time (s) 100 ms/div

[Example of changes in actual rotation speed with impact load]
(With Real sensorless vector control, SF-PR 4P motor (3.7 kW))

(2) P rm ultra-fine processing

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
Il FR-A800 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
cutting on hard and

difficult-to-grind materials.

Real sensorless vector control,
vector control

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 2
Low speed area enlarged
200|— - —mm e 200
80
%0 g Cranes
80 g 0 | J | | ;
g 0 | 400 690 800 | 1000 12p0 1400 |1600 1890 2000 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 (/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 o
*4: Refer to page 13 for the multiple rating setting.



(4) For accurate and stable transport between machines D

PM sensorless vector control

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 Electric
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 |

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°

x100(%)

Speed fluctuation ratio =

¢ 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 Electric 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
other manufacturers

Mitsubishi Electric
general-purpose (induction)
motor SF-PR

Induction motor
by other
manufacturers

Mitsubishi Electric

Mitsubishi Electric . IPM motor
vector control dedicated motor Mitsubishi Electric MM-EFS
SF-V5RU IPM motor
MM-CF

¢ Low speed, high torque realized with SF-PR motor
By combining with Mitsubishi Electric'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)

SF-JR

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

(Motor input voltage: 200 V)

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

—E&EE)— —

Inverter

Drive unit 5

Spare inverters for each

\. J

T2l
‘One spare inverter for
different motors

saJnjea4 i
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Security & Saféety

SECURITY & SAFETY

Swift recovery ensured by preventing trouble beforehand.
The FR-A800 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.
The Safe Torque Off (STO) safety function is supported by the
inverter. The inverter with the safety function can comply with
the safety standards without incurring much expenses.

MELSEC iQ-R series
safety programmable
b controller

CC-Link IE

*PLd and SIL2 are supported as standard.

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

Safety shutdown
signal of the

CC-Link IE Field
Network safety

remote I/0O module inverters is

hard-wired.

Alarm/failure

Inverter output shutoff

Emergency stop

*1: Safety communication is available between a safety programmable controller and a remote /0O module.
*2: One MC is required to shut off the power at an activation of the protective function.

(2) Reliable and secure maintenance

Standard 24 VDC power supply for the control circuit 7

I I I I Up to 120 units can be connected to the remote station.

Magnetic

Safety stop function (STO)
cuts down the number of

. MCs to one!*?

“ — el ow cost

| ow maintenance (maintenance for one)
eSmall installation space

(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.

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-AB0®!_Guideiine of JEMATS

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

*3: 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.

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

*5: 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 y

Easy fault diagnosis [Z14

(5) Renewal assurance y
Intercompatibility with existing models

saJnjea4 i

*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. The stored data (trace
data) can be copied to a USB memory device or directly
imported to a computer, facilitating trouble analysis using 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.

Ethernet 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 226.

(6) Reasons for high quality y

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
Electric inverter.*®

3D-vibration analysis

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.*®

il il O
11 1
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Hydraulic analysis and heat simulation

*6: The usage beyond the product's specified service condition is not guaranteed.
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EASY SETUP & EASY TO USE

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

From Startup to Maintenance ——

(1) Streamlining the startup process

Parameter copying with USB memory 374

sainjea4 !

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

(2) Easy-to-follow display improves the operability®

Easy operation with GOT 7374

*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 63)

l 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 Electric
FA products with MELSOFT common design and good operability.

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

standard
Mini-B 72
connector MELSOFT
FR Configurator2 \!/

USB cable Inverter

*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 8118 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 ‘ z épplications (position control)
ommunication
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-LUO8 (LCD type) (option)

FR-DUO8 (12-segment type)

Reduced wiring check time

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.



Y79 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-A800 series will help you to
get the both.

Eco Factory

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.

e Save energy with Optimum excitation control [
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 ' o
connected to the power ®
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. [

[ L Jr
i

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.

sainjeaq i
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M SYSTEM SUPPORT
¥ (FUNCTION)

System Support

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.

e Ethernet communication 0EA

CC-Link IE BieldBasic

*The CC-Link IE Field Network Basic is supported, so the network can be created easily. The inverter's status can be monitored and the
parameters can be set via Internet. (MODBUS/TCP is also supported.)

Factory Router
——

0

p

Office outside of the factory

dEmmA N

ey .

A\ //

v

Internet 'ﬁ ;
\ /

N Programmable
— cgontroller Inverter Inverter

FR Configurator2 FR Configurator2

CC-Link IE Bield e Other network communication

oCC-Link, SSCNETIII (/H), DeviceNet™,
PROFIBUS-DPVO are supported using a compatible
communication option. Other Ethernet-based
communication such as the CC-Link IE Field Network

eThe inverter has the CC-Link |IE Field Network communication function, which
enables immediate operation via the CC-Link IE Field Network.

Inverter Inverter L L
communication and the FL remote communication can
Up to 120 units be also supported.
Programmable can be connected *A function block (FB) programming for CC-Link

GOT ontroller

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
zfl‘cﬁggb%'; E?;ﬁigb%':& from the Mitsubishi Electric FA Global Website.)
FR-ASNCE FR-ASNCE eThe standard model with an RS-485 interface
(Mitsubishi inverter protocol, MODBUS® RTU protocol)
enables communication with other devices without
using a communication option.

(When only inverters)
are connected

Ethernet cable

CC-Link IE Network

l For details of the CC-Link family compatible with the FR-A800 series inverters, refer to page 228. l

(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 e

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

o == g Space
saving

| s [ w | N | HD |
Superlightduty Light duty ‘ Normal duty ‘ Heavy duty

Application ; ; f
: Cranes, Press
e pervon mane ~  Comveyor
15K 11K : : :
(LD rating example) Pr.570 (E301) setting 0 1 2 (Initial value) 3
e e Overload current rating 110% 60 s, 120% 60 s, 150% 60 s, 200% 60 s,
& ﬂ? (inverse-time characteristics) 120% 3 s 150% 3 s 200% 3's 250% 3 s
AL (‘ ; Surrounding air temperature 40°C 50°C 50°C 50°C

Motor 15 kW

Motor 15 kW

@ Refer to page 16 for the inverter rating selection.

(4) PLC control with an inverter
Built-in PLC function in an inverter [E14

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)).

*The FR-A800-E enables communication between multiple
inverters using the 1/0 devices and special registers of the PLC
function, which can create a small-scale system by Ethernet using
the inverter-to-inverter link function.

(55~ Refer to page 22 for the details.

Conveyor

FR Configurator2

Crane

—

Fan

saJnjea4 i



SYSTEM SUPPORT
(ENVIRONMENT
ADAPTABILITY)

System Support

sainjea4 !

Installation Anywhere ——

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

(1) Comprehensive noise countermeasures

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.
(EN 61800-3 2nd Environment Category C3)

*The newly developed drive technology and the power supply
technology minimize the EMI emitted from inverters.

it A Input-side
Capacitive filter commor’? mode choke:
(radio noise filter) (line noise filter)

55K or lower | Standard (built-in) | Standard (built-in) |Option (sold separately)
75K or higher | Standard (built-in) |Option (sold separately)|Option (sold separately)

DC reactor

(2) Global compatibility

Compliance with a variety of standards

[dBpV/m]
90

80|
70|
60|
50
40(-7
30|+

Cajtegory—CSVQP Ievél————l—

~:——FR-A700 QP value
J .

30 50 70 100 200 300
Frequency [MHz]

~

*Complies with UL, cUL, and EC Directives (CE marking), and the
Radio Waves Act (South Korea) (KC marking). It is also certified as
compliant with the Eurasian Conformity (EAC).

*The inverters are compliant with the EU RoHS Directive (Restriction
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 191).)

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.
For details of the models compliant with global standards, contact your local sales office.

(3) Protected in hazardous environme

Circuit board coating

LISTED

Ce [c A

(4) Wire saving, space saving u

Built-in brake transistor 7312

The inverters with PCB coating (IEC60721-3-3 3C2/3S2) and conductive
plating are available for improved environmental resistance. ("-60" or "-06"
is affixed to the end of the inverter model name.)

In addition to the 22K and lower, 400 V class 30 to 55K models
have also been equipped with a built-in brake transistor. In an
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 X

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

I

|

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

IP rating IP rating

Protection against dust. No ingress of

Sl dust that may inhibit normal operation.

Class 5

Protection against water jets

from all directions.

(6) Flexible configuration to meet the needs
Separate inverter and converter modules 13

—=

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

This facilitates flexible support for a variety of systems such as common bus line (to be

supported soon) and parallel operation, allowing the installation space to be minimized
and costs to be reduced. The converter unit can be run with 12-phase rectifier power
supply. Motors up to 1350 kW (LD rating) can be driven by the inverters with parallel
operation function (FR-A842-P) and the converter units (FR-CC2-P).

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

Inverter module

Common bus

Sif:

Converter module

M

Inverter module

i

630

FR-CC2-P FR-A842-P
FR-POL™
_fYY\__
=Y : 1
=} 4 -
Converter Inverter l
module module
FR-CC2-P FR-A842-P
FR EQ,UZ
L i
] — [ B
S M

Converter module  Inverter module

Parallel operation

Some functions from the standard inverter are limited
or not available. (Refer to page 229.)

{ M

Motor

*2: When the cable length from

an inverter to the node point
(a/a') is less than 10 m,
install the FR-POL. (Refer to
page 178.)

saJnjea4 i



I Inverter by rating

200 V class

SLD (Super light duty)

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

Inverter model

sainjea4 !

(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 55 12.6 5.5 11.5 3.7 9 22 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 Electric 4-pole standard motor.

@DFor selection of the DC reactor and the converter unit, refer to page 204.



EXtenSIve Ilneu p For the details of the lineup, please contact your sales representative.

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

Voltageclass Structure functionalityl|  Symbol® Symbol

Type® Circuit board coating | Plated
2 |200Vclass 0 | Standard model 0.4K to 280K |VerterNDrated 1 | FM S (PRI IERRITAU8 None| Standard type
4 | 400V class capacity (W) ~ 5 | ca | o485 None Without Without With buiftin
=1 m 60 With Without  GF | GC-LinkE Field
2 CA Ethernet 06° With With Network function
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 ° ° ° ° ° ° ° ° ° ° ° ° ° ° ° °
04K | 075K | 15K | 22K | 37K | 55K | 75K | 11K 15K | 185K | 22K | 80K 37K | 45K | 55K | 75K 90K
Tl 00023 | 00038 00052 00083 00126 00170 00250 00310 00380 00470 | 00620 00770 00930 01160 01800 | 02160 02600
¢ [ (] [J (] (] [ [ (] [J (] [ (] (] [ [J (] [

400V class
e 110K | 182K | 160K | 185K | 220K | 250K | 280K

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

eSeparated converter type

FR-A842-315K-1 -
] ‘

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

400 V class 2 [ Separated converter type Inverter ND rated 1 Standard type
315K to SOOK‘ capacity (kW) 2 CA RS-485 None Wrtt_wut Wrthout [ With builtsin__
E ™ 60 With Without  GF | CC-Link IE Field
| 815K 355K 400K 450K 500K Ethernet 06 With With Network function
S R 07700 | 08660 | 09620 | 10940 | 12120 E2 | CA P | Parallel operation

FR-A842-[](-E [ ] [ ] [ ] [ ] [ ]
FR-A842-[]-P - — [ ] [ ] [ ]

o F R - CC2 - H [315K] - [60
| |
)| conductor

H [ 400V class 315K to 630K [Applrcable motor capacity (kW) “ECGDT%M LY Without
ithou

With

None| Standard type
P | Parallel operation

06 With %

Three-phase 400V class
(with a built-in DC reactor)

355K 400K 450K 500K 560K 630K

FR-CC2-HO [ J [ ] [ ] [ J [ J °
FR-CC2-HO-P — [ ] [ ] [ ] [ ] —

¢|P55 compatible model

FR-A846-7.5K-1 -160 | C3
]

mlrm votage s Il Symor O

400 V class 0.4K to 132K [ Inverter ND rated capacity (kW) 1 RS-485 Circuit board coating Plated EMC fllter
— 2 CA tIEC60721-3»3 302/352 compatible) | conductor
Structure, functionality SO e Built-in C2 filter
6 | IP55 compatible model EL | PM | Eihernet With | without cs Buit-in C3 filter
E2 | CA 06 With | with
] 0.75K | 15K | 2.2K | 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
olass D D D D D ° D D ° ° D D D D D °
FR-A846-C] TR
(with a built-in e
DC reactor) %

*1: Models can be alternatively indicated with the inverter rated current (SLD rating).
(For the FR-A842-P and the FR-A846, the current rating is LD or ND. However, the rated current used to represent the model is the SLD rated current of the standard 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(-P)). (Not required when a high power factor converter (FR-HC2) is used.) @®: Released model

—h
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Application example

BEST SUITED FOR EVERY MACHINE

. Material tension is kept constant b
e P contant oy

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)

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

://\/_Q ¢ Relentless operation is possible with HD

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

Enclosure Shield Machine

GOT PLC
—
] =i

CC-Link IE

Inverter

- J

[, Inverters can be used to provide Real sensorless vector control
- t high starting torque for digging, Motors are controlled without encoders, which are g ‘:Z
and for transferring earth and sand i susceptible to hazardous environment. Use of
such motors naturally provides higher reliability.

after digging. A lineup of products  : - o Jb i
compatible with the IP55 protective UREE accur.acy R 2iecibecatsehe
i temperature is better controlled.

structure is available as a separate
series.

e SIS, et . Droop control

This function balances the load between motors when using multiple inverters.
Typical industries . i .
CC-Link IE communication

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

Torque

Machine Tools

4— Grindstone driving motor

N\ J
77==,, Therotation speed can be set according ngh'SPeed operation
Pﬁnt to the material being processed. Stable [Operating frequency] MV/F control 590 Hz
g W Vector control 400 Hz

high-speed rotation is also possible.
W Real sensorless vector control 400 Hz

Typical industries Torque limit function

This is effective in preventing machine damage (tool damage
‘ Metal products manufacturing ‘ 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.

z101eanblpuo) Y44 ‘uonoung H1d ‘ejdwexy uonesiddy H
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Application example

BEST SUITED FOR EVERY MACHINE

Wood Processing Machines

i O h . ¢ .
P/g\At ven when processing areas of varying

Conveyance

hardness such as lumber knots,
processing time delays are suppressed
by minimizing reductions in motor speed. :

Typical industries

Lumber, wood product ‘ ‘

manufacturing industries

Forestry ‘

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
75t

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

://\A The highly-accurate speed control
t minimizes color unevenness and

displaced prints.

Typical industries

‘ Printing and related industries‘

Compressors

Ink roller

Water roller

- J

Speed control

Speed response 50 Hz*' 130 Hz 50 Hz
1:2 11
Speed control 0o . 500 1:1000*
range (when power drive (both driving/ (when HD rating selected)
9 at 0.3 Hz to 60 Hz) regeneration®) 9

*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.

/\; The PM sensorless vector control is useful
77

ngnt in generating high starting torque. By using

this control method with an IPM motor,
much power can be saved. This small
motor also makes the machine small.

Typical industries

‘ Steel industry

‘ Metal products manufacturing ‘

Lumber, wood product
manufacturing industries

|
‘ Textile industry
|

‘ 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

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

Parallel operation function 0EA

Even a large compressor can be operated by FR-A842-P inverters
with parallel operation function, which can operate a 630 kW or
higher motor.

z101eanblpuo) Y44 ‘uonoung H1d ‘ejdwexy 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.

P/Igi\n‘ t} The traveled distance (total number of travel pulses)

Stabilizer and
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

Left edge wheel
drive inverter

encod
Travel wheel
).

J1fe

Travel pulses
(FR-ABAP)
=

Stabilizer and

Right edge wheel
drive inverter

er2

Travel rail

ravel pulses
(FR-A8TP)
2

*1: FR-A8BAP (Plug-in option)
*2: FR-A8TP
(Control terminal option)

@‘t The workpiece positions detected by sensors are

PO“‘ 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.

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

Deceleration sensor

Power supply

m Sti)-i)sensor

B Inputs X0 to 2
@ Outputs YO to 1

@t\ Signals sent via the enclosure (relay panel, etc.) such as input magnetic
Po“\ 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.

Enclosure @

Host PLC

- Network

cuit
S

Sensor signal
@ Power suppl
for control cir}

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, ./
this versatile software allows the user
to specify settings easily at the computer.

MITSUBISHI
ELECTRIC

FR ConfiguratorZ_

[Compatible operating systems]

Windows Vista® (32-bit)

Windows® 10, Windows® 8.1/Pro/Enterprise, Windows® 8, Windows® 7, (32-bit, 64-bit),

/'\- MADE IN JAPAN
MELSOFT
Integrated FA Software iiilAL

Easy connection with a USB cable

A USB connector (Mini-B connector) is provided as standard.
Easy connection to the computer without the need for

a converter.

FR Configurator2

Mini-B connector

USB cable

Computer Inverter

Intuitive user interface

Connected inverters are displayed in tree view format.
Windows for each function can be accessed by
changing the tab for maximum efficiency.

Tab change

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.

-
e e e e

———

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\;::‘;sitgr? I Function ergfsitgﬁ l
Parameter list Developer
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 WCACNES N swpoted]  Conversion function CAUCINEIC Supported

This sets the method used to | Parameters can be set with the parameter auto conversion
connect the inverters and the ' - function when renewing from the FR-A700 series or FR-A500
computer. Automatic recognition of | == . series (to be supported soon).

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

i — = Computer
Operating commands, frequency e o FR-A500  FR-A700 FR-A800

settings, and the operating mode e (support scheduled)

can be set for the selected inverter.

Free trial version TR

Parameters for selected station numbers can be displayed and changed. Multiple inverter monitor items can be

P —— e monitored simultaneously.
it Y ey ey o ey

e 2o sownoe; foo — With a terminal monitor, the ON/OFF
: status can be monitored.

FIEE ¥ 1P -3

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

z101eanblpuo) Y44 ‘uonoung H1d ‘ejdwexy uonesiddy N

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

Tuning is performed in wizard format after specifying necessary With the iQSS backup file conversion function, the files in the
parameter settings. backup/restore format generated by the GOT can be converted
and edited.

3 Easy-to-follow platform facilitates easy maintenance

Diagnosis (faults history) Free trial version BT Graph function
Inverter faults history can be read R —— Inverter data can be sampled and
and displayed together with the | == displayed in a graphical format.

alarm occurrence time. | T e e Trace data can also be read and
Activating faults can be displayed, displayed in a graph.
and inverters can also be reset.

Help Life diagnosis fto be available soon]  LLEAUEINEEII 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.
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Connection Example

® Connection example for standard models

Three-phase AC power supply
Must be within the permissible power
supply specifications of the inverter.
(Refer to page 27)

Inverter

Molded case circuit breaker (MCCB)

or earth leakage current breaker

(ELB), fuse

Must be selected carefully since an inrush
current flows in the inverter at power ON.
(Refer to page 192)

Magnetic contactor (MC)

Install this to ensure safety.

Do not use this to start and stop the inverter.
Doing so will shorten the life of the inverter.

(Refer to page 193)

DC reactor

AC reactor
(FR-HAL) (FR-HEL)
(Refer to page 176) (Refer to page 177)

i-‘u.;‘l

Line noise filter
(FR-BLF)

The FR-A820-03160(55K)
or lower and the

PHP1

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

R/L1S/L2T/L3

FR-AB40-01800(35K) or reactor. (P55 compatible
:ﬁ:i;i;zg“ﬁg;::ﬂ;ie models are equipped with

- the DC reactor.

(Refer to page 179) )

Brake unit (FR-BU2)
(Refer to page 180)

Power regeneration Resistor unit
common converter
(FR-HC2) (FR-CV) (Refer to page 183)
(Refer to page 185)  Power regeneration
converter (MT-RC)

(Refer to page 184)

High power factor
converter

i P/+ PR

(FR-BR, MT-BR5)
(Refer to page 180)

USB connector

USB host
(A connector) y

Communication USB
status indicator (Refer to
(LED)(USB host) page 63)
USB devuce

(Mini B connector)

Personal computer
(FR Configurator2)
(Refer to page 24)

—
High-duty brake resistor (FR-ABR)
(Refer to page 179)

PI+(P3) —I

PR
(M connection )(" PM connection )
uvw uvw

T I I I I I I
- EMC filter (ferrite core)
Earth (FR-BSF01, FR-BLF)
(Ground) (Refer to page 179)

Contactor

Example)

No-fuse switch (DSN type)
Connect this for an
application where a PM
motor is driven by the
load even while the

Y >
-.:_ *:.-r inverter power is OFF.
- e Do not open or close the
- J_ contactor while the
Induction motor ~_ = inverter is running
Earth (outputting).
(Ground) (Refer to page 199)

(Refer to page 204) IPM motor (MM-CF)

(Refer to page 220)

rth (Ground)

: Install these options as required.



Standard Specifications

4 200 V 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 | 3.7K | 55K | 7.5K | 11K | 15K |18.5K| 22K | 30K | 37K | 45K | 55K | 75K | 90K
SLD 075 |1.5 22 3.7 55 7.5 11 15 18,5 |22 30 37 45 55 75 90/110(132
Applicable motor |[LD 075 |15 22 37 5.5 7.5 1 15 185 (22 30 37 45 55 75 90 110
capacity (kW) =1 [ND (initial setting) 0.4 075 |15 22 3.7 55 7.5 1 15 18,5 (22 30 37 45 55 75 90
HD 0.2 |04 0.75 |15 22 3.7 55 75 11 15 185 (22 30 37 45 55 75
SLD 1.8 29 4 6.4 10 13 19 24 29 35 48 59 71 89 120 (145 [181
Rated‘ LD 1.6 27 37 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 1.9 3 4.2 6.7 9.1 13 18 23 29 34 44 55 67 82 110
SLD 46 7.7 105 (16.7 (25 34 49 63 77 93 125 154 (187 [233 |316 |380 |475
Rated current |LD 4.2 7 9.6 152 |23 31 45 58 705 |85 114 140 (170 [212 |288 |346 432
(A) ND (initial setting) 3 5 8 1 175 (24 33 46 61 76 90 115 145 175 [215 |288 |346
» HD 15 3 5 8 1 175 |24 33 46 61 76 90 115 145 175 |[215 (288
Ej— SLD 110% 60 s, 120% 3 s (inverse-time characteristics) at surrounding air temperature of 40°C
3
o Overlolad i 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
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)
o o o
Regenerative [Maximum brake torque =7 150% torque/3%ED 6 ;S/SIE/ODt*O(,quE/ ;EfE/"thgq”e/ 20% torque/continuous lgrﬁirtngfl
braking
FR-ABR 150% torque/ o, o o o _ _ _ _ _ _
(when the option is used) |10%ED 100% torque/10%ED 100% torque/6%ED
Rated input Three-phase 200 to 240 V 50 Hz/60 Hz
AC voltage/frequency
Permissible AC voltage fluctuation 170 to 264 V 50 Hz/60 Hz
Permissible frequency fluctuation +5%
SLD 53 8.9 132 (197 (313 |[451 |628 |80.6 (96.7 [115 151 185 [221 269 |— — —
§ LD 5 8.3 122 (183 (285 |416 |58.2 (748 (909 |[106 |139 178 |207 |255 |— — —
Without DC D
reactor — —
(initial setting) 3.9 6.3 10.6 (141 (226 (334 |442 [60.9 (80 96.3 |113 150 [181 216  |266
Rated input HD 23 3.9 6.3 10.6 141 (226 |[33.4 |442 |60.9 |80 96.3 |113 150 181 216 |— —
current (A) +8 SLD 46 7.7 105 [16.7 (25 34 49 63 77 93 125 154 (187 [233 316 |380 |475
= § LD 4.2 7 9.6 152 |23 31 45 58 705 |85 114 140 (170 [212 |288 |346 432
e With DC ND
2 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 34 5 75 12 17 24 31 37 44 58 70 84 103 [— — —
i} LD 1.9 3.2 4.7 7 1 16 22 29 35 41 53 68 79 97 — — —
Without DC b
reactor - ; 15 24 4 5.4 8.6 13 17 23 30 37 43 57 69 82 101 — —
(initial setting)
Power supply HD 0.9 1.5 24 4 5.4 8.6 13 17 23 30 37 43 57 69 82 — —
capacity (kVA)
9 SLD 1.8 29 4 6.4 10 13 19 24 29 35 48 59 71 89 120 (145 [181
LD 1.6 27 3.7 5.8 8.8 12 17 22 27 32 43 53 65 81 110 132 165
With DC 5
reactor - ; 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 1.9 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 [67 Je7 Je3 15 J1i5 J1i5 J22 Ja2 Ja2 [s4 J7a |74

*]
*2
*3
4

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

*5

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

*6
*7
*8

Value for the ND rating

rated input current.
*9
cables).

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

Value for the built-in brake resistor

The applicable motor capacity indicated is the maximum capacity applicable for use of the Mitsubishi Electric 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 220 V for 200 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

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

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

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

suoljesy1oadg piepuels E
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@ 400V class

Model FR-A840-[ ](-E)(GF) 0002300038|00052|00083(00126|00170|00250 (00310 |00380|00470(00620 00770 00930| 01160 {01800 02160|02600 03250 (03610 04320( 04810 (05470 0610006830,
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 07515 |22 (3.7 (65 |75 |11 (15 |185(22 (30 (37 |45 |55 ;g/ 110 (132 (160 |185 |220 (250 |280 |315 (355
Applicable motor | p 075[15 |22 [37 |55 |75 [11 |15 |185[22 [30 [37 [45 |55 |75 [o0 [110 [132 [160 [185 [220 |250 [280 [315
capacity (kW) «1 ND (initial setting) 04 (075|155 |22 (3.7 |55 |75 (11 (15 |185(22 (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 (7.5 (11 |15 (18,522 |30 |37 (45 |55 |75 |90 (110 |132 |160 (185 (220 |250
SLD 1.8 |29 |4 6.3 (10 |13 |19 (24 (29 |36 (47 (59 |71 |88 |[137 [165 |198 |248 (275 |329 |367 |417 (465 |521
Ratedl LD 1.6 |27 (3.7 (58 |8.8 [12 (18 |22 |27 (33 |43 |53 |65 (81 |110 |137 |165 (198 |248 |275 (329 (367 |417 |465
?;\7:?? ND (initial setting) 1.1 (1.9 |3 46 (69 |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 (38 |52 (8.3 (126|17 |25 (31 |38 |47 (62 |77 |93 |116 (180 |216 |260 (325 (361 |432 (481 (547 |610 |683
Rated current [LD 21 (35 |48 (76 (11.5|16 |23 (29 |35 |43 (57 |70 |85 |106 (144 |180 |216 (260 (325 |361 (432 (481 |547 |610
(A) 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
B HD 08 (1.5 |25 |4 6 9 12 (17 (23 |31 (38 (44 |57 |71 (86 |110 |144 (180 (216 |260 (325 (361 |432 |481
E- SLD 110% 60 s, 120% 3 s (inverse-time characteristics) at surrounding air temperature of 40°C
3 S:r?:r?f:jating 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 1- |- |- |-
used)
ig‘iglgg:‘mequenw 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 (976 |115 |141 [— |— |— |[— [— |— |[— |[— |— |—
LD 3 4.9 (7.3 [10.1|15.1 |22.3 [31 |38.2 |44.9 [53.9 |75.1(89.7 {106 (130 |— |— [— |— |— |[— |— |— |— |[—
Without DC |ND
reactor (initial 23 (3.7 |6.2 (8.3 [12.3|17.4|22.5 (31 |40.3 |48.2 (56.5(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(75.1 (91 |108 |— |[— |— |— |[— |— |— |— |[—
current (A) =8 SLD 23 (38 |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 |76 (11.5|16 |23 (29 (35 |43 |[57 (70 |85 |106 (144 |180 |216 |260 (325 |361 |432 (481 (547 |610
s With DC ND
] 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
9] setting)
E HD 08 (1.5 |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 1.7 (28 |47 |63 (94 |13 |17 |24 (31 |37 |43 |57 [69 |83 (102 [— |— |— |[— |— |— |— |[— |—
setting)
Powersupply HD 11 1.7 (28 (47 |63 [94 (13 |17 |24 (31 |37 |43 [57 (69 |83 |— |[— |— |— |[— |— |— |— |[—
(CE\F,’X)C”Z SLD 1.8 |29 |4 6.3 (10 |13 |19 (24 (29 |36 (47 (59 |71 |88 |[137 [165 |198 |248 (275 |329 |367 |417 |465 |521
LD 16 |27 (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 (1.9 |3 46 (69 |91 |13 (18 (24 |29 (34 (43 |54 |66 (84 |110 |137 |165 (198 |248 |275 (329 (367 |417
setting)
HD 06 (1.1 |19 |3 46 (69 (91 |13 |18 (24 |29 |34 (43 |54 |66 (84 (110 |137 |165 (198 |248 |275 (329 (367
Protective structure (IEC 60529) =10 Enclose type (IP20) Open type (IP00)
Cooling system Self-cooling Forced air cooling
Approx. mass (kg) 28 [28 [2.8 [33 [3.3 [67 [6.7 [8.3 [83 [15 15 [23 a1 a1 [a3 52 [s5 [r1 78 [117 [117 [1e6 [166 [166

*1
*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 Electric 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-DUO8: 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 regenerative braking capability of the inverter can be improved with a commercial brake resistor. For the details, please contact your sales representative.




€ 400 V class (Standard type)

* 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
= HD 547 610 683 770 866
% SLD 110% 60 s, 120% 3 s (inverse-time characteristics) at surrounding air temperature of 40°C
o 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
braking torque =5
(When the converter
unit (FR-CC2) is

Maximum brake
torque

10% torque/continuous

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

Input power

Permissible control power supply auxiliary
input fluctuation

Frequency +5%, voltage £10%

suoljesy1oadg piepuels E

Protective structure (IEC 60529) =6 Open type (IP00)
Cooling system Forced air cooling
Approx. mass (kg) 163 |163 243 243 243

*1
*2
*3

*4
%5

*6
*7

The applicable motor capacity indicated is the maximum capacity applicable for use of the Mitsubishi Electric 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.

ND rating reference value

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

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
:§_ Overload current rating =1 200% 60's, 250% 3 s ;(5)8://: goss 1282;: g(;s 112%‘;‘; 2033‘
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
& |Permissible frequency fluctuation +5%
% Rated input current (A) 610 683 770 866 962 1094 1212
Q- |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

*]

*2

*3

*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 converter unit and the inverter to return to or below the temperatures under 100% load.

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.

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).

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)

29
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€ 400V class (parallel operation function compatible model)

* Inverter
Two in parallel Three in parallel
Model FR-A842-[ ]-P 400K 450K 500K 400K 450K 500K
09620 10940 12120 09620 10940 12120
Applicable motor capacity (kW) LD 710 800 900 1065 1200 1350
ND (initial setting)  |630 710 800 945 1065 1200
) LD 1056 1173 1334 1584 1759 2002
Rated capacity (kVA) +1 ND (initial setting) 939 1056 173 1209 1584 1759
Rated current (A) -2 LD 1386 1539 1750 2078 2309 2626
ND (initial setting) 1232 1386 1539 1848 2078 2309
LD 120% 60 s, 150% 3 s (inverse-time characteristics) at surrounding air temperature of 50°C

Overload current rating =3

Output

ND (initial setting)

150% 60 s, 200% 3 s (inverse-time characteristics) at surrounding air temperature of 50°C

Rated voltage =4

Three-phase 380 to 500 V

Regenerative braking torque =5
(When the converter unit is used)

Maximum brake

t 10% torque/continuous
orque

DC power supply voltage

430 to 780 VDC

Control power supply auxiliary input

Single phase 380 to 500 V 50/60 Hz =6

Input power

Permissible control power supply auxiliary input fluctuation

Frequency +5%, voltage +10%

Protective structure (IEC 60529) «7

Open type (IP00)

Cooling system

Forced air cooling

Approx. mass (kg) =8

486 [486

486

729

729

729

*1
*2
*3

The rated output capacity indicated assumes that the output voltage is 440 V.
Total output current of the inverters operated in parallel.
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 point of the voltage waveform at the inverter output side is the power supply voltage multiplied by about 2.

*5
*6
*7
*8

ND rating reference value.

» Converter unit (FR-CC2)

For the power voltage exceeding 480 V, set Pr.977 Input voltage mode selection.
FR-DUO08: IP40 (except for the PU connector section)
Total mass of the inverters operated in parallel.

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

Two in parallel Three in parallel
Model FR-CC2-H[]-P
400K 450K 500K 560K 400K 450K 500K 560K

Applicable motor capacity (kW) 630 710 800 900 945 1065 1200 1350
§_ Overload current rating =1 150% 60 s, 200% 3 s

3 Rated voltage =2 430 to 780 VDC =3

> |Rated input AC voltage/frequency Three-phase 380 to 500 V 50/60 Hz

§ Permissible AC voltage fluctuation Three-phase 323 to 550 V 50/60 Hz

? |Permissible frequency fluctuation +5%

% Rated input current (A) =4 1232 1386 1539 1750 1848 2078 2309 2626
& |Power supply capacity (kVA) =5 939 1056 1173 1334 1409 1584 1759 2002
Protective structure (IEC 60529) Open type (IP00)

Cooling system Forced air cooling

DC reactor Built-in

Approx. mass (kg) =6 564 |570 576 586 846 855 864 879

*1

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

converter unit output side is approximately the power supply voltage multiplied by 2.

The % value of the overload current rating indicated is the ratio of the overload current to the inverter's rated output current. For repeated duty, allow time

The converter unit output voltage varies according to the input power supply voltage and the load. The maximum point of the voltage waveform at the

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

The input current is the total current of the master and slave converter units during the parallel operation.
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

*2
*3
voltage between three lines x 100)
x4
*5
reactor and cables).
*6

The mass is the total mass of the master and slave converter units during the parallel operation.



@ 400 V class

Model FR-A846-[](-E) 00023{00038/00052|00083|00126|00170|00250(00310{00380{00470|00620(00770|00930|01160(01800(02160{02600|03250|03610
oae 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 07515 |22 (3.7 |55 |75 |11 |15 (18522 |30 |37 |45 |[55 |75 |90 |110 (132 [160
t it
moor capacty ND . |04 075 15 [22 |3.7 |55 |75 (11 |15 |185|22 (30 (37 |45 |55 |75 [90 |110 |132
(KW) =1 (initial setting)
Rated LD 16 |27 (3.7 |58 88 (12 |18 |22 |27 |33 |43 |53 |65 (81 [110 (137 [165 |198 |248
capacity ND
(KVA) = (initialsetting)1'1 19 |3 46 (69 (91 (13 [18 (24 |29 |34 |43 |54 |66 (84 (110 (137 |165 |198
Rated LD 21 |35 48 (76 [115|16 |23 (29 (35 |43 |57 (70 |[85 |106 |144 |180 (216 |260 |325
current (A) ND 1.5 |25 |4 6 9 12 |17 |23 [31 |38 |44 |57 (71 |86 |110 |144 (180 |216 |260
= (initial setting)
§Overload LD 120% 60 s, 150% 3 s (inverse-time characteristics) at surrounding air temperature of 40°C
current ND o o \ . i . . o
rating (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
Regenerativ Maximum
eg? OraVe b rake torque |10% torque/continuous
braking s
Rated input Three-phase 380 to 500 V 50 Hz/60 Hz «
AC voltage/frequency
Permissible AC voltage
Auctuation 323 to 550 V 50 Hz/60 Hz
>|Permissible frequency o
§ fluctuation 5%
2 ) LD 21 |35 48 (76 [115|16 |23 |29 |[35 |43 |57 (70 |[85 |106 |144 |180 (216 |260 |325
039 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)
P°W‘;‘r LD 16 [27 [37 [58 |9 |12 [18 [22 |27 |33 |43 |53 |65 |[81 [110 [137 |165 [198 [248
supply
capacity ND
(KVA) +7 (initialsetting)1'1 19 3 46 169 |9 13 |18 (24 [29 |34 |43 |54 |66 (102 |110 |137 (165 (198
Protective IEC 60529 |Dust- and water-proof type (IP55) =10
structure UL50 UL Type12 =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 [o7 [27 [59 [60 [63 64 [147 [150 [153 [189 [193

*1
%2
%3
*4

*5
*6

*7

*8
*9

The applicable motor capacity indicated is the maximum capacity applicable for use of the Mitsubishi Electric 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.
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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 0 to 20 mA/approx. 11 bits for terminals 2 and 4, 0 to +10 V/12 bits for terminal 1)
settl:\@lt_ 0.06 Hz/60 Hz (0 to +5 V/11 bits for terminal 1)
resolution 'ny; ital 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 Base frequency can be set from 0 to 590 Hz. Constant-torque/variable-torque pattern or adjustable 5 points V/F can be

characteristics

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 Hz+3
(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)

. Terminals 2and 4: 0to 10 V, 0 to 5V, 4 to 20 mA (0 to 20 mA) are available.
Frft‘_luency Analog input | o211 10 to +10 V, -5 fo +5 V are available.
setting - - - - -
ignal F et ] Input using the setting dial of the operation panel or parameter unit
signa Digital input | £\ gt BCD or 16-bit binary (when used with option FR-ABAX)
Start signal Forward and reverse rotation or start signal automatic self-holding input (3-wire input) can be selected.

Input signals
(twelve terminals)

Low-speed operation command, Middle-speed operation command, High-speed operation command,

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
rotation command, Inverter reset

»
g The input signal can be changed using Pr.178 to Pr.189 (input terminal function selection).
"§ | Pulse train input 100 kpps
= 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
% magnetic excitation deceleration, DC feeding+4, frequency jump, rotation display, automatic restart after instantaneous power
c failure, electronic bypass sequence, remote setting, automatic acceleration/deceleration, retry function, carrier frequency
o 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
) selection, gain tuning, RS-485 communication, Ethernet communication«11, PID control, PID pre-charge function, easy
8‘ 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
® | Open collector output | Inverter running, Up to frequency, Instantaneous power failure/undervoltage, Overload warning,
S | (five terminals) Output frequency detection, Fault
‘s | Relay output The output signal can be changed using Pr.190 to Pr.196 (output terminal function selection).
5 | (two terminals) Fault codes of the inverter can be output (4 bits) from the open collector.
o
5 | Pulse train output
=
3 | (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 frequency)
S|= (CA type) The monitored item can be changed using Pr.54 FM/CA terminal function selection.
2|0
® | v Max. 10 VDC: one terminal (output frequency)
©
% 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
Operatllon status The monitored item can be changed using Pr.52 Operation panel main monitor selection.
pane — — - -
(FR-DUO08) | Fault record | A faultrecord 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

Overcurrent trip during acceleration, Overcurrent trip during constant speed, Overcurrent trip during deceleration or stop,
Regenerative overvoltage trip during acceleration, Regenerative overvoltage trip during constant speed, Regenerative
overvoltage trip during deceleration or stop, Inverter overload trip, Motor overload trip, Heatsink overheat, Instantaneous
power failurex4, 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=s, Output side earth (ground) fault overcurrent, Output
short circuit, Output phase loss, External thermal relay operation=s, 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/RS-485 terminals 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 detection=1+5, Signal loss detection«1x5, Excessive position fault«1x5, Brake
sequence fault+5, Encoder phase fault«1+5, 4 mA input fault«s, Pre-charge fault+s, PID signal fault«s, 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-alarm=s«s, Electronic
thermal relay function pre-alarm, PU stop, Speed limit indication«s, Parameter copy, Safety stop, Maintenance signal
outputxs, USB host error, Home position return setting errorxs, Home position return uncompleted=s, Home position return
parameter setting error=s, Operation panel lock=s, Password locked=s, Parameter write error, Copy operation error, 24 V
external power supply operation, Internal fan alarm«7, Continuous operation during communication fault«s, Load fault
warning, Ethernet communication fault«11




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)

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

Storage temperature x§ | -20°C to +65°C
Atmosphere
Altitude/vibration

1 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 224.

*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.

x5 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-E only.

Environment

Indoors (without corrosive gas, flammable gas, oil mist, dust and dirt, etc.)
Maximum 1000 m =9, 5.9 m/s2 =10 or less at 10 to 55 Hz (directions of X, Y, Z axes)

Item

A800 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/step=1

Number of I/0 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-A8AY (output: 7 points)

FR-A8AR (output: 3 points)

Number of analog /O 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-A8AY: 2 output points (Terminals AMO and AM1),
FR-A8AZ: 1 output point (Terminal DA1)

Pulse train I/O

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

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) Soecifications 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 | 0 (up to 16 by parameter assignment)
Retentive 100 ms retentive timer: 0.1 to 3276.7 s can be set
i timer (ST it ive ti . 0. .
Device S Specifications 10 ms retentive timer: 0.01 to 327.67 s can be set
Number of points | 16 (CO to C15)
Counter (C) I Normal counter: Setting range 1 to 32767
Specifications .
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 /O selection must be set.

x4 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.

o*® NOTE !

* There is no buffer memory.
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Outline Dimension Drawings

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

(7.5)

2-¢6 hole
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245
260

*1 =
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|

75
(1.5)
()]

Inverter model D D1
FR-A820-00046(0.4K) 110 20
FR-A820-00077(0.75K) 125 35

1 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)

- w
2-¢6 hole 2

i),
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x*]  FR-A840-00023(0.4K) to 00052(1.5K) are
not provided with a cooling fan.

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-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)

8 )
2-6 hole o
N 1 —_——
\’ $"K
I J
- § § O
‘:E I *]
e : ‘%'g[
0 23
6 ~| T <
12.5 195
220 D
Inverter model H H1 H2 D D1
= FR-A820-00340(5.5K), 00490(7.5K)
I %%%% FR-A840-00170(5.5K), 00250(7.5K) 260 1245 |15 170 )84
FR-A820-00630(11K)
i FR-A840-00310(11K), 00380(15K) 300|285 3 190 101.5
H ﬂ ﬂ —| *1 The LED display cover attached to the FR-A800-GF in this position has an additional 2.1 mm
[a) 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 Sl
B e
— =
o |
=) =
#]
ol O
0| O
1S3
ol i
10 Sl 23 |
10 230 o
250 190
[t f
b q *1  The LED display cover attached to
i % % i the FR-AB00-GF in this position has
(0D 0000000000T00DI000T0N0D000ND an additional 2.1 mm depth.
000000DD00000000D | | w
[se]
i | @
(Unit: mm)
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FR-A820-01540(30K)(-E)(GF)
FR-A840-00770(30K)(-E)(GF)
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4-¢20 hole for hanging 17 o
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The LED display cover attached to
the FR-A800-GF in this position has
an additional 2.1 mm depth.

(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 s 4-¢d hole %ﬁem 9
e ] N
® o __ o FAN F
o] — '0
o o
®
o
Iz ? T
@
@ o [0}
8 8 Sr———o
E—  E—
E—  E—
E—  E—
E—  E—
o o E— Y S—1
[l il —]
E—  E—
E—  E—
E—  E—
— —
[ ]eo o
® ® o @ o] @ ]
e Pl S—
12 3.2
; 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)x1 435 1380 1550 525 1514 125 1250 |24
FR-A820-03160(55K)+1 465 410 700 675 664 25 250 22
FR-A820-03800(75K)+1, 04750(90K)+1 465 400 740 715 704 24 360 22
FR-A840-02160(75K)x1, 02600(90K)x1 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  For the FR-A820-03800(75K) or higher, the FR-A840-02160(75K) or higher, or whenever a 75 kW or higher motor is used, 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)




FR-A840-04320(160K), 04810(185K)(-E)(GF)

3-912 hole
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o
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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.
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(Unit: mm)

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

g uo

3-¢12 hole
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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.

(Unit: mm)
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¢ Inverter

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

185 23
3-¢12 hole ) 8-¢25 hole ~
= = P = 4 - &
e | | === |
== L]
oo ° ©
S| M o o ° 2
@0 N
~ | %] o o |o -~
s 0 ’
l:l o ° ° o
e ——— : B
12 ‘ - 45 | 45 | -
70| 200 | 200 |0 185 -
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)(-P)
— 185 23
3-¢12 hole ) 8-¢25 hole [ s
o v = + = = @ —
olo . o ©
D| © <
e L 2
. . e
; : ; .o
12 o 45] 45|
100 240 240 (100)| ~ 185 -
680 440
*1  The LED display cover attached to the FR-A800-GF in this position has an additional 2.1 mm depth.
(Unit: mm)




¢ Converter unit
Equipped with a DC reactor.

FR-CC2-H315K, H355K

185 23 —~

3-¢12 hole :Lr_? 8-¢25 hole ﬁ_‘e ~
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(Unit: mm)

g uo

FR-CC2-H400K(-P), H450K(-P), H500K(-P), H560K(-P), H630K

sbuime.

3-¢12 hole & 8-p25 hole =185 _ 23

y - —

(17

1550
1580
1546

15

17

(Unit: mm)

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

18.5

2-$8 hole

=
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520
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(18.5)
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Bo_

(Unit: mm)

FR-A846-00250(7.5K), 00310(11K), 00380(15K), 00470(18.5K)(-E)
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(Unit: mm)




FR-A846-00620(22K), 00770(30K), 00930(37K), 01160(45K)(-E)

2-912 hole = 4-925 hole i1 24~
== s : e
i o= | FAN
° o o

N R cel B

£ = w
12 2 23| @

22.5 300 (22.5) 357 i
345

(Unit: mm)
FR-A846-01800(55K), 02160(75K), 02600(90K), 03250(110K), 03610(132K)(-E)
24
3-15 hole 4-¢25 hole =
X%
T joAN
oo
(s¥e}
— ™
I T I
() ] .
) N ECdIR] = = = oo$ —
15 =4 )
3 Nz 23| ©
35%75 ‘ 175J (35) 456.6
420
° ° Invert del H H1 [ H2 | H3
nverter mode
o @ FR-A846-01800(55K) to 02600(90K) | 1360 | 1334 | 16 | 1314
FR-A846-03250(110K), 03610(132K) | 1510 | 1482 | 18 | 1464
[e] (]
(Unit: mm)
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<Outline drawing>
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<Panel cutting dimension drawing>

Panel 120 or morex*1

3.2max

Operation 27.8
panel

| % Air-bleeding hole
2-M3 screw / | 66

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

Operation panel connection connector

(FR-ADP) (option)

+] Denotes the space required to connect an optional

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.

4 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-
ABCN) for details.

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

w D D1
Attachment D2

Type w H H1 H2 H3 D D1 D2
= =3 T 4 Panel FR-A8CNO1 | 150 389.5 | 260 115 |18 97 484 |243
FR-A8CNO02 | 245 408.5 | 260 116.5 |32 86 894 |213
FR-A8CNO3 | 245 448.5 | 300 116.5 |32 89 1064 |21.3
FR-A8CN04 | 280 554 400 1135 |32 96.7 |102.4 |40.6
FR-A8CNO5 | 357 654 480 130 44 130.8 |64.2 |105
FR-A8CN06 |(478.2 |650 465 145 40 96 154 55
FR-A8CNO7 |510.2 | 805 610 150 45 130 120 105
FR-A8CNO08 |510.2 |845 650 150 45 176.5 [ 183.5 |40
FR-A8CNO09 |510.2 | 725 530 150 45 152.3 | 147.7 |65

(H1)

M%

e} e L (Unit: mm)
S S S 2
Attachment ~_Panel
» Enclosure cut dimensions (when used with the FR-A8CN)
FR-A8CNO1 FR-A8CNO02 FR-A8CNO3 FR-A8CNO04
112 175 175
—— - —— 0
+ + r + + r + + r & e
DU e I R :
—r - T - B . 077 Y
=18
244
@ ! S ! S ! = !
6-M5 screw | 6-M5 screw | | 6-M5 screw | 6-M8 screw|
£ ‘ - i 3 ‘ & i + ‘ £ i 1 E R ﬂ
‘ 136 ‘ f ‘ 195 ‘ t ‘ 195 ‘ t S L2830 ] !
145 (Unit: mm) 212 (Unit: mm) 212 (Unit: mm) . 260 | (Unit: mm)
FR-A8CNO5 FR-A8CNO06 FR-A8CNO7
290 410 470
25 | 380 | | 440 |
O A  —
T YTy MR
2 =4 =
3@ o—7T RS X
= | | =)
ol © o o o ] NI 5
o by o ] g ~
6-M8 screw 4-M10 screw 4-M10 screw
[
[ 5 [ ] g IR k]
¢ A rs i + =
‘ 270 ‘ ‘ 380 | ‘ 410 |
330 (Unit: mm) 440 (Unit: mm) 477 (Unit: mm)
FR-A8CNO08 FR-A8CNO09
470 470
| 440 ‘ | 440 |
b AT b
o o
=4 [}
© § § © % %
4-M10 screw 4-M10 screw
I 9 Al K]
? 400 ? 1 ? 400 T 1
477 (Unit: mm) 477 (Unit: mm)
For a compatibility table between the attachment and the inverter, refer to page 175.

1q auIInO H
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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
S
S

Hole

985
954

18

FR-CC2-H315K
FR-CC2-H355K

580

6-M10 screw

15

200 200
A
+ +

1300
1270

Hole

15

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

15

662

6-M10 screw

984
954

15

Hole

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

580

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

520 6-M10 screw

200 __ 200
} /

+

15

Hole

1300
1270

15

6-M10 screw

15

200 200
- + /

1550
1520

Hole

15

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

1550

15

660

6-M10 screw

240

240 /

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

When changing the installation frames,

orientation is correct.

Shift m

RS
(@)
~7

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
make sure that the installation inverter or the converter unit as shown below.
Removal
=3 . .

Upper installation
Upper L ' i
installation i | L 1 | frame (rear side)

ORROIO0NGN |o

frame 0 IDIDIAANG

==
=5
==
==
==
° o
°

°

o

- ol
© o o -~

&l

Shift\_)‘

« Installation of the inverter or the converter unit

o

=m
Lower il

. Lower installation
<< frame (rear side)
Removal

\

1q auIInO H

Push the inverter heatsink portion outside the enclosure and fix the enclosure and the inverter or the converter unit with upper and lower 3
installation frame. g
[74)

Enclosure °

ilnside the ) =

enclosure| | Exhausted air ()

Y

— \;_ : There are finger guards behind the enclosure. s

== | N Therefore, the thickness of the panel should be 5

Inverter/ ) RN less than 10 mm (*1) and also do not place «Q

Converter unit anything around finger guards to avoid contact 7]

~

o™ NOTE :

with the finger guards.

Enclosure

Installation
frame Finger guard
10 mm=1 ‘ 140 mm ‘ c
S
©
‘ = ‘ N —

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

» 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

*]

*2

*3
*4
*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
DC reactor Brake resistor
(FRoEL). [ (FR-ABR)+7+8
Sink logic P 2 -
(©Main circuit terminal f : © !
(OControl circuit terminal ' ©
Earth ! H i
(Ground) |
Inrush
N/- current
limit circuit
MCCB \ > 2,
Lo T U
Three-phase — X o - R0 S— S
ACpower o4 ] 1 ——
supply X e ! ON |
[, FEe | oo ! EMC filter = Earth (Ground)
Jumper , O _01i ON/OFF
. OFF | connecter
Earth T Main circuit @
(Ground) =
IControl inputsignals | Control circuit =TT Relay outputelo |
No voltage input allowed)+3 .
( ge inp )

Forward rotation start

i
i

Reverse rotation start 0 Relay output 1

' (Fault output)

Start self-holding selection ]
High speed 3
i

Multi-speed | Middle speed 3 Relay output 2
selection '
i

Low speed

Open collector output#11
Jog operation

Second function selection Up to frequency
Instantaneous
power failure
Overload

Output stop

Reset

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

power failure

Contact input common

Frequency detection

Sink/source common

<Open collector output common )

(Common for external power supply transistor)

T 24V external power NG PU
supply input connector:
Common terminal «5 Voltage/current
T input switch. - .
Frequency setting signals (Analog) (O 10E(+10V) ON ' Indicator
1 |USBA (Frequency meter, etc.)
) (D10(+5V) | |connector Moving-coil type
Frequency setting [DCO to 5V] |n|t|a| value 3 <1mA full-scale
potentiometer ( DCO to 10V selectable) 5
1/2W1kQ#6 (Dl 2t : USBB
‘Anal 1 [mini >
( nalog common) 3 kemzsis ; *) Analog signal output
' i

D 0to +10VDC
; [DCO£T0V] Intal value | ST ISR )
(DCO to +5V selectable )5 |

Terminal 4 input (+) >/————— 4 DDgg:;)g\(;MA LIRS 3 }Data
(Currentinput) () (DCO to 10V *5 transmission
[Comector 1 } Jpas
" eception
Connector 3 04 recept
: GND
Termlnatlng
veecO 5V

resistor
Safety stop input (Channel 1) __ |

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

circuit () 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 204, and select one according to the applicable motor capacity.)
When connecting a DC reactor, if a jumper is installed across terminals P1 and P/+, remove the jumper before installing the DC reactor.

The IP55 compatible model has a built-in DC reactor. (The jumper is not installed for the FR-A820-03800(75K) or higher and the FR-A840-02160(75K) or
higher.)

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
R1/L11, S1/L21, and jumpers.

The function of these terminals can be changed with the input terminal assignment (Pr.178 to Pr.189). (Refer to page 136.)

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 123.)

It is recommended to use 2 W 1 kQ 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 137.)

The function of these terminals can be changed with the output terminal assignment (Pr.190 to Pr.194). (Refer to page 137.)

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.



+ CA type

*]

*2

*3
*4
*5

*6
*7
*8

*9

*10
*11
*12

Sourse logic
(@Main circuit terminal
(OControl circuit terminal

MCCB MC
Three-phase —{-x/—i-é-u ;
AC power  — X o
supply —X e

Earth L
(Ground) =

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

Reverse rotation start
Start self-holding selection
High speed

Multi-speed] Middle speed

selection
Low speed

DC reactor

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

ON %12
[o_o1! EMC filter
O © i ON/OFF
OFF | connecter

Main circuit

Control circui

Relay output 1
(Fault output)

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

Brake resistor=8

DC reactor
(FR-HEL)*1

= !Jumper:
Earth | !
Ground ! *9
(Grou @-@ ©®
| Inrush |
current
limit circuit

\

Motor

= Earth (Ground)

Second function selection

Output stop

Reset

Terminal 4 input selection
(Current input selection)

Selection of automatic restart

Up to frequency

Instantaneous
power failure
Overload

Frequency detection

after instantaneous power failure
Common for external power
supply transistor

Contact input common

; Jog operation

24VDC power supply
”””” 24V external power
supply input

Common terminal

Frequency setting signals (Analog)

Frequency setting
potentiometer
12W1kQ#6

input ()

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

Connector for plug-in option connection

Shorti
wire

Safety stop signal

Safety stop input (Channel 1) _

Safety stop input (Channel 2)

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 204, and select one according to the applicable motor capacity.)
When connecting a DC reactor, if a jumper is installed across terminals P1 and P/+, remove the jumper before installing the DC reactor.

The IP55 compatible model has a built-in DC reactor. (The jumper is not installed for the FR-A820-03800(75K) or higher and the FR-A840-02160(75K) or

higher.)

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

R1/L11, S1/L21, and jumpers.

The function of these terminals can be changed with the input terminal assignment (Pr.178 to Pr.189). (Refer to page 136.)

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 123.)

It is recommended to use 2 W 1 kQ 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 (|

Auxiliary (+) >———

Safety stop input common- - - - - _

Open collector output common
Sink/source common

()+24 PU
5 yoltage/f:urrent connector
input switch EIC n
] >
(O10E(+10V) O%Ig ! lusB A (CA) o ( Analog current output
(O10(+5V) 24 ! |connector Al il y() (0t020mADC)
32 IDCO to 5V | Initial value | r
DCOto 10V selectable)«5 | Jr-n
5 <DCO to 20mA ) 0 USB AMO-f=—r—>(*) Analog signal output
f > (Analog common) ' mini B o (DCO to +10V)
v connector] - F=(I4-g— (

)

DCO to +10V] Initial value
(DCO to #5V selectable )«5 !, -___________|

DC4 to 20mA] Initial yaluei

DCO to 5V Hm) o
(Dcotomvseeca e &

1

O
=

ng

Terminali‘l{g’ ‘
resistor vec e

Output shutoff

utp 50(0)
circuit

under DC feeding mode) to terminal P3.

Safety monitor output

Safety monitor output common

Data
transmission

Data
reception

uonjeuejdx3g uonjesyioadg jeulwid] ‘weabeig uoi}dauuo) jeulwla] H

The function of these terminals can be changed with the output terminal assignment (Pr.195, Pr.196). (Refer to page 137.)

The function of these terminals can be changed with the output terminal assignment (Pr.190 to Pr.194). (Refer to page 137.)

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

Sink logic
(©Main circuit terminal

Brake unit
OcControl circuit terminal | (Option)

Converter 3 3
unit Vo
ORILT IR N7 U
p/+§< © © Motor
o N P n@—_a
% s N-© O W=

'. R1/L11 = Earth (Ground)

()S1/L21
Main circuit D

ROl | e Control circuit || ‘

' Control input signals Rel tout '
OH 1 (No voltage input allowed) *2 elay output 7 :

(Ground) =

RES Forward rotation start E 3
Reverse rotation start ¢—— H Relay output 1 '

SD 0 (Fault output) '
Start self-holding selection ¢—— g '

High speed ¢—— : 3

MTm_tsip:ed Middle speed ¢—— H '

selectio 1 Relay output 2 '

Low speed ¢—— i .

Jog operation ¢——

Second function selection ¢——
Output stop

Reset

Terminal 4 input selection ¢——

Selection of automatic restart
after instantaneous power failure $——

Contact input common

SOURCE

<0 0
o o
SINK

N
i
<

Frequency detection

Open collector output common
Sink/source common

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

(Common for external power supply transistor)

24V external power (O)+24 PU
Comrr?gr’:‘t)leyrrl:'z:: .5 Voltage/current |connector -
' inputswitch L 1| | ... 1 I(r;dlcator
P St T requenc
Frequency setting signals (Anz’al?g)ﬁ (O10E(+10V) O(.I):l'\_j USB A \‘Ca‘libra\ion met(gr, etc_);
()10(+5V) >4 connector '

7

‘resistor +11 LT <Moving—coil type)

Frequency setting 1mA full-scale

0 to 5VDC] Initial value

| potentiometer (02 [0to 10VDC selectable)*s USB

P 12WTKQ =6 <0to 20mADC mini B o ™) Analog signal output
' R——y (Analog common) connector| 5 : 0 (0 to £10VDC)
A - 0t0 £10VDC | Inital value |

| - y 010 +5VDC selectable)ss 1=~ === == === === =-o-ooonoo oo oo .
: input <4 — )I i g RS-485 terminals |
' Terminal 4 input 4 e i nitalve ue:: Data o

' (Current input) <0'° SvVDC selectable)*s " transmission

0to 10VDC

Terminating VCC 5V (Permissible load

current 100mA)

i i i U JE Data
+ Connector for plug-in option connection Connector 1 IConnector 2]: g reception
1 Connector 3 H E ! e
JIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIfTZoooooooozziiizzziiziog '\ GND
Safety stop signal Shorting 24V ' [ll‘_l :
wire !

resistor

; O

: i i hannel 1) - -

: Safety stop input (Channel 1) Output shutoff S0 .50) ,
E Safety stop input (Channel 2) -----== circuit 4& O
i Safety stop input common -----= y

Safety monitor output

() Safety monitor output common

1 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 W 1 kQ 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

(Common for external power supply transistor) Open collector output common

Sink/source common

(OControl circuit terminal Inverter
MCCB MC DC reactor
VT Inrush current|  P/+

Thres-phase e, limit circuit >O< o Pl

AC power —X i N 5 S N/-

SUPPlY e o i ON i ON i EMC fifter

Jumper 1o o], [c ol ON/OFF
#1 , OFF [ OFF | connecter
g P& | Main circuit De
(Ground) = = T ‘

Conirol input signals T Control glrcylt Open collector output =4
1 (No voltage input allowed) =2 RES b Inverter operation enable |
' Reset —— 2 o » !
! < i ' (NO contact) : MRS "
i External thermal relay input ¢—— " d ! ' (X10)
: . ' ' , Inverter operation enable
| ; E v (NC contact) :
: Contact input ¢— __—C ! ?::ég : Lo Inverter reset RES
' we-—¢ - :
' g ' oo Instantaneous '
. « ' [ . !
' =] = ' ! | power failure '
: Slz [ !
' Contact input common —ﬁ @ 24V | o K“ Cooling fan fault !
g 24VDC power supply e j E E = 3 sD

24V external power +24 SZZoIzszzoIzoIfooIoIoISoISoIZoIIoIIoIZ oo .
supply input sD o Relay output *3
Common terminal E :
PU H Relay output 3
connector E (Fault output) '
USB 5 | ;
mini B
connector o
Data transmission

] Data reception

GND

Termlne_ltltng vee O 5V (Permissible load
resistor current 100mA)

88R O
7
88S O
+ For a 12-phase application
(©Main circuit terminal e
(OControl circuit terminal
DC reactor
Inrush current| P/+
limit ircut p P
Three-phase 9 N/-
AC power
supply

| Power circuit for
control circuit

EMC filter

(857! (607! ON/OFF
OFF !! OFF ! connecter

Main circuit S)e

o
z
o
oZ

1 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, Pr.187, Pr.189).

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

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

*5  The connector is for manufacturer setting. Do not use.

*6  Plug-in options cannot be used.

*7  For manufacturer setting. Do not use.

8  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.)

uonjeuejdx3g uonjesyioadg jeulwid] ‘weabeig uoi}dauuo) jeulwla] H

49



uonjeue|dxg uonesyidadg jeulwla] ‘wesbeig uoIFOIBUUOY |RUILLIDL H

50

+ FM type

*1

*2

%3
*4
*5

*6
*7
*8

*9

%10
*11
*12
*13
*14

*15

Sink logic
©Main circuit terminal
(O cControl circuit terminal

AC power

Earth L
(Ground) =

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

Reverse rotation start
Start self-holding selection

High speed

Multi-speed |\ 116 speed
selection

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)

DC reactor
(FR-HEL)*1

I L/
«Jumper.

Eanjh
(Ground)

o o
[0_o1i ON/OFF

| EMC filter
OFF | connecter

Main circuit

Brake resistor
(FR-ABR)#7+8

FR-A820-00770(15K) to 01250(22K),
/7 FR-AB40-00470(18.5K) to 01800(55K)

DC reactor
(FR-HEL)#*1

Earﬁ
(Ground)

© ©
| Inrush |
current

limit circuit

-\

24V external power
supply input
Common terminal

Frequency setting
potentiometer
12W1kQ+*6

Auxiliary
input (-) >
Terminal 4 input (+)
(Current input) ()

Safety stop input (Channel 1)
Safety stop input (Channel 2)

Safety stop input common

(57—

45 Voltage/current

input switch _ __
(O10E(+10V) ON
i 00 ]
()10(+5V) 24

DCO to 5V/ Initial value

2 /DCOto 10V )
( DGO 19 20mA selectable)«5

] (Analog common) :

DCO to +10V] Initial value
(DCO to +5V selectable >*5

DC4 to 20mA] Initial value
(DCO to 5V
DCO to 10V

[Connector 3

O
IS

Output shutoff
circuit

Control circuit

=

PU
connector

USBA
connector

usB
mini B
connector

Ethernet
connector|
*14

Relay output 1
(Fault output)

Relay output 2

Open collector output common
Sink/source common

Indicator

| Calibration

Moving-coil type
1 | resistor *13

1mA full-scale

Analog signal output
(0 to +10VDC)

)

Safety monitor output

() Safety monitor output common

(Frequency meter, etc.)

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 204, and select one according to the applicable motor capacity.)
When connecting a DC reactor, if a jumper is installed across terminals P1 and P/+, remove the jumper before installing the DC reactor.

The IP55 compatible model has a built-in DC reactor. (The jumper is not installed for the FR-A820-03800(75K) or higher and the FR-A840-02160(75K) or

higher.)

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

R1/L11, S1/L21, and jumpers.

The function of these terminals can be changed with the input terminal assignment (Pr.178 to Pr.189). (Refer to page 136.)

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 123.)
It is recommended to use 2 W 1 kQ 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 137.)

The function of these terminals can be changed with the output terminal assignment (Pr.190 to Pr.194). (Refer to page 137.)

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.
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.)
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.



+ CA type

Sourse logic
(©Main circuit terminal
OControl circuit terminal

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
Common for external power
supply transistor

Contact input common

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

"1 Brake unit
(Option)

[0}
© 0 .« ON/OFF
OFF | connecter

3 24VDC power supply
24V external power
supply input
Common terminal

O10E(+10V, ON-
24

(10(+5V]

3 Frequency setting signals (Analog)
3 Frequency setting
| potentiometer

\ 112W1kQ#6

Auxi\iary(+)>{\—{\7
input ~ (-) o7

Terminal 4 input (+) >/
(Currentinput)  (-)

| Safety stop signal Shorting
i wire

Safety stop input (Channel 1) - -
Safety stop input (Channel 2) -----==

Safety stop input common - - - - -=

*1  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 204, and select one according to the applicable motor capacity.)
When connecting a DC reactor, if a jumper is installed across terminals P1 and P/+, remove the jumper before installing the DC reactor.

The IP55 compatible model has a built-in DC reactor. (The jumper is not installed for the FR-A820-03800(75K) or higher and the FR-A840-02160(75K) or

higher.)

*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

R1/L11, S1/L21, and jumpers.

O
N}

.5 Voltage/current |connector

USBA
connector

DCO to 5V | Initial value
DCO to 10V
(DD 12 somselectabi)=s

(Analog common)

(DCO to £5V selectable )5 1 |Ethernet
; connector

DC4 o 20mA] Initial value! |~ +12

4 (DCOto5V gef tbl) 0
(BS3 1o, selectabie).s ;

24V
&

Output shutoff
circuit

/—  FR-AB40-00470(18.5K) to 01800(55K) ™=\

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

DC reactor .
(FR-HEL)*1 [ Brake resistor#8

= !Jumper:
Earth ! :
(Ground) N

Relay output 1
(Fault output)

Relay output 2

Up to frequency
Instantaneous power failure
Overload

Frequency detection

Sink/source common

< Open collector output common >

input switch ___ FIC -

Safety monitor output

Safety monitor output common

Relay output*10

Analog current output
(0 to 20mADC)

usB A
5 mini B AM o ) Analog signal output
51/ 1 (0 to +10VDC)
v connector| s )
DCO to +10V] Initial value ;

*3  The function of these terminals can be changed with the input terminal assignment (Pr.178 to Pr.189). (Refer to page 136.)
x4  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 123.)
*6  Itis recommended to use 2 W 1 kQ 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 137.)
*11 The function of these terminals can be changed with the output terminal assignment (Pr.190 to Pr.194). (Refer to page 137.)

%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),
4 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)

limit circuit

Inrush current

Three-phase —'-></—--w _ (S oW v Motor
AC power _e_x/_:_v limit circuit K m@ o
—d o= o | T
supply i ON ! EMC filter = Earth (Ground)

:
| C5—5! 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 mmmemememee 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 | @Qel®d| 0 e b oo

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

: Jog operation

(Common for external power supply transistor)

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

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, input switch. . .. *--------ooopoooooo oo
1 Frequency setting signals (Analog) (O10E(+10V) ON

Y OFF

; (10(+5V) >4

! Frequency setting o0 DCO to 5V] Initial value

3 - Indicator
! potentiometer Q2 (DCO to 10V selectable)»«s :

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

*) Analog signal output
(0 to £10VDC)

DCO to +10V] Initial value
(DCO to #5V selectable ) +5

Oa DC4 to 20mA] Initial value i
DCOto 5V select |> "
DGO fo 10y SEeCtable)s

1 12W1kQ+*6 5 DCO to 20mA
=gl
O

| (Analog common)
' Auxiliary (+)>»"\‘—\’%
3 input ) T

Data

(Currentinput)  (-) o
transmission

Data
USB A connector reception
USB mini B connector
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, ' GND
Safety stop signal Shorting wire O o L
3 3 Terminating vee O 5y

Safety stop input (Channel 1) __ resistor

Safety stop input (Channel 2) - _ === Output shutoff
circuit Safety monitor output

Safety stop input common- - - - -~ h 3

Safety monitor output common

1 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 204, and select one according to the applicable motor capacity.)
When connecting a DC reactor, if a jumper is installed across terminals P1 and P/+, remove the jumper before installing the DC reactor.

(The jumper is not installed for the FR-A820-03800(75K) or higher and the FR-A840-02160(75K) or higher.)

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

*3  The function of these terminals can be changed with the input terminal assignment (Pr.178 to Pr.189). (Refer to page 136.)

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

x5 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 123.)

*6  Itis recommended to use 2 W 1 kQ 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 137.)

*11 The function of these terminals can be changed with the output terminal assignment (Pr.190 to Pr.194). (Refer to page 137.)

%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)x1 [ (FR-ABR)*7+8
Sourse logic ' (R - 1
(©Main circuit terminal IR (GEarihd) .
tememmmoba) roun
(OControl circuit terminal =7 " % &
Earih  Jumper:
Inrush
NF- current
limit circuit

\

© Motor
K 0
©

Three-phase —é—x/—--u -
AC power ~ —X_i H
supply

ON_{ EMC filter

Jumper R1IL11 1331 ONIOFF = Earth (Ground)
*2 (J)S1/1L21 |} OFF | connecter
garn P | Main circuit De
(Ground) =

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

Lowspeed $— _——QO——— || = | ISSIII IR

Second function selection Up to frequency

Instantaneous
power failure
Overload

Output stop

Reset

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

7777777 2iVexemalpower [ (apa ! [Connector 2] Connector for plug-in option !
. ‘ connection !
Commariy e} s Voltageleurent | J
*”~f—f———ofnir??[],?tr?‘,n,a,,,,,,”””7 —7—7”,”,,,!"P,“,',S,"‘{itf{h ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
F tting signals (Anal ON
reaueney seting senals (nace) Q00 A FIC, sn aih)
()10(+5V) 2 4 (CAY 7 11 Analog current output

Frequency setting IDCO to 5V | Initial value

.,y (0020mADC)

(DCO to £5V selectable )«5

DC4 to 20mA] Initial yaluei

DCO to 5V Hb|> i
(Dcotomvseeca Nt

potentiometer ()2 (DCOto 10V v
12W1kQ#6 5 (3%t 20mAse'edab'e>*5
,,,,, ‘. 1 (Analog common) ) pretog sgnal otout
iti (DCO to +10V)
""" Initial val
Auxiliary (+) O1 DCO to +10V] Initial value

input ()

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

O
=

] Data
transmission

Data
USB A connector

USB mini B connector

Safety stop signal

reception '

Safety stop input (Channel 1) _

Output shutoff
cirouit Safety monitor output
Safety stop input common- - - - - _

Safety monitor output common

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

1 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 204, and select one according to the applicable motor capacity.)
When connecting a DC reactor, if a jumper is installed across terminals P1 and P/+, remove the jumper before installing the DC reactor.

(The jumper is not installed for the FR-A820-03800(75K) or higher and the FR-A840-02160(75K) or higher.)

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

*3  The function of these terminals can be changed with the input terminal assignment (Pr.178 to Pr.189). (Refer to page 136.)

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

x5 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 123.)

*6  Itis recommended to use 2 W 1 kQ 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 137.)

*11 The function of these terminals can be changed with the output terminal assignment (Pr.190 to Pr.194). (Refer to page 137.)
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+ FM type

Sink logic
(©Main circuit terminal
O Control circuit terminal

Converter Inverter
z;l\r/]lit o) (Master)
laster,
DRIL1 Pr+ U
P/+§>< © ©
SiL2 C_LN- |k To motor
§ s N-G
Jumper
X R1/L11
Os1/21
Earth N eiror i O
(Ground) = &) Main circuit ©)

N R Control circuit
1 Control input signals
OH + (No voltage input allowed) *2

Forward rotation start

Relay output *7 |

RES
sD

Relay output 1
(Fault output)

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

High speed ¢—

Multi-speed

N Middle speed ——
selection

Low speed e——

Open collector output *

Jog operation ¢—

Running

]

Output stop

Up to frequency

.

H

H

H

H

H

H

H

H

H

H

H

H

H

Reset - .
I

Terminal 4 input selection ¢—— e

Selection of automatic restart
after instantaneous power failure ¢——

Contact input common

Overload

Frequency detection

Open collector output common
Sink/source common

3 Second function selection ¢——
i (Common for external power supply transistor)

24V external power (O+24 PU
c S“p'fly |qput| . Voltage/current |connector .
ommon terminal input switch Ir;dlcator
it seliniiiininll Sttt ettt ' requency
Frequency setting signals (Anélog) (O10E(+10V) O('):g USB A Enetgr, etc.);
10(+5V) 54 connector Moving-coil type
Frequency setting 1mA full-scale

0 to 5VDC] Initial value

Q2 (0 fo 10VDCC selectable)tsl

potentiometer
12W1kQ *6 0 to 20mAD!

(Analog common)

Analog signal output
(0 to +10VDC)

Auxiliary (+) >————

01t0 £10VDC |lnitial value i === ==========-=--=-------c------o-oooo-o-n ]

(0to £5VDC selectable)*s s Master/slave communication |

Terminating

’ 5V (Permissible load
resistor

input (=) > 0 | !

4 FR— 40 20mADC] Initial value 11 Data

Terminal 4 input ()04 (010 5VDC_<oiaciabl i transmission |
(Current input) e 0 to 10vDC Selectable % o !

g . Data '

| [Comectr 1][Comestr2] feon |
; !

= GND !

So (SO)

soC

1 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.

x5 Terminal input specifications can be changed by analog input specification switchover (Pr.73, Pr.267). To input a voltage (0 to 5 V/0 to 10 V), set the
voltage/current input switch OFF. To input a current (4 to 20 mA), set the voltage/current input switch ON. Terminals 10 and 2 are also used as a PTC input
terminal. (Pr.561)

*6  Itis recommended to use 2 W 1 kQ 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 F/C (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.

NOTE

amssssssmmsnnnn?®

+ For the system configuration for the parallel operation, refer to the FR-A802-P Instruction Manual (Hardware).




¢ When the sink logic is selected

Sink logic
(©Main circuit terminal

(OControl circuit terminal Converter unit Inverter
(Master) (Master)
MCCB MC DC reactor
FITTTTA P Inrush current | P/+
Three-phase —7—></—*~v Jimit circuit >o< o) P+
AC power N/- & 5 Ni-
supply AN U oN L :
. 1 ON i EMC filter
|[6-07!} [5=51} ONIOFF
. OFF 1 OFF | connecter
Main circuit 2
(Ground) [/ ———— 1 . '
[ Gontrol input signals 7T Control Clrcylt Open collector output =4
; (No voltage input allowed) =2 : : Inverter operation enable !
' Reset 2 . '
' ' ' (NO contact) ' MRS g
' External thermal relay input . { ! ! (X10)
' & { ! 1 Inverter operation enable !
. ' oD oc O)(NC contact) :
3 Contact input ¢— __—( ] Eﬁg i Lol Inverter reset i RES
3 ot ™ E 5 E Instantaneous '
' %o[lé [ power failure ;
: . Selola 0 [T ; :
' Contact input common 24V | n «K Cooling fan fault !
' 24VDC power supply E 5 > 3 SD
1 (Common for external power supply transistor) 0 ' Open collector output common
1,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,: g <Sink/sourcecommon
24V external power +24 JSIICIIIZCIIIZfCIIICCIIICCIIICCIIIICC Loooo- .
supply input sD g Relay output +3
Common terminal 5 '
PU g Relay output '
connector| (Fault output) '
USB +5 |- - - -~ =~ = - - -oosssoosssrossonosd L
mini B Master/slave communication !
EOIICCIOY Data transmission

Termlnatlng
resistor

] Data reception
GND

vccO 5V (Permissible load

current 100mA)

*1  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, Pr.187, Pr.189).
*3  The function of these terminals can be changed with the output terminal assignment (Pr.195).

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

x5 The connector is for manufacturer setting. Do not use.

*6  Plug-in options cannot be used.

*7  For manufacturer setting. Do not use.

*8

changing the input logic, refer to the Instruction Manual of the inverter.)

ommmmmmsmEm

NOTE ;

‘amsmsssnmnnnnnn?

To use the 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 the 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

* For the system configuration for the parallel operation, refer to the FR-CC2-P Instruction Manual.
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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
MeeB,Me . with encoder
Three-phase —s-x/;—s—g y
AC power —></,—-—U
SUPPIY —x it £

Forward rotation start
Reverse rotation start

Contact input common

Tl
)
(*10V)

v  secScesamasms
Three-phase =——ix_ ——t—o

AC POWET gyt & H
supply gt T
—_—

I Thermal

External PCO protector
I

thermal

Compl

Teminaling
resistor

3 12VDC power
+) 14()_supply *s

& 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 — Y
AC power — X
supply —X_i—t——o i

Forward rotation start
Reverse rotation start
Contact input common

Speed limit command
Frequency setting

1 Terminating
1 ! resistor ON

| H
OFF
4

Torque command (+) >—\*—m—
(10V) () g

4y emefdesaaies
Three-phase =X __——t—s

AC Bower_:.x B H B

supply __+ %

I Thermal

P
Extemnal C protector
Ju

thermal

Compl

|
Terminating
resistor o
5 L
. |
= 3 12VDC power

(+) ,(-)_supply '




4 Position control

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

OCR

SF-V5RU, SF-THY
A

Positioning unit
MELSEC iQ-R RD75P[ ]
MELSEC-Q QD75P[ IN/QD75P[ ]
MELSEC-L LD75P][ ]

1
1
__ _ __ _ __ Three-phase __* [ |
! AC power ~ T T oy |
| supply =X _f—i7o |
\ 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_ci_or !
| | Forward stroke end OSTE v sD, |
| | Reverse stroke end O 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 !
PULSE R NP =9 | Differential
- v 24DC power supply i P21 |
: O
| CLRoOMO 1] 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 _:
. .
_____ power supply *5
OFF

Torque limit command (+) T

F10V) (1) >

*1  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.
*2  Connect the encoder so that there is no looseness between the motor and motor shaft. Speed ratio must be 1:1.
*3  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).)
x4 For the complementary, set the terminating resistor selection switch to OFF position. (Refer to the Instruction Manual (Detailed).)
*5 A separate power supply of 5 /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.
*6  For terminal compatibility of the FR-JCBL, FR-V7CBL, and FR-A8AP, refer to the Instruction Manual (Detailed).
*7  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)
*8  Connect the recommended 2W1kQ resistor between terminals PC and OH. (Recommended . ) : )
product: MOS2G102J 2W1kQ by KOA Corporation) (Prapg Cpgels assigned o terminal R
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 2-wire blade terminal
wires so that the resistor and its lead wire will not touch other cables. Caulk the lead wire securely
. . . . . . To thermal protector
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.) Resistor (2 W1Tfs> e 7L
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 136.)
*9  Assign the function using Pr.178 to Pr.184, Pr.187 to Pr.189 (input terminal function selection).

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
RII#I’_:?*I:‘Z’ AC power input Connect to the commercial power supply.
U, VW 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 external
S1/L212 control circuit power to this terminal.
P/+, PR Brake resistor Connect an optional brake resistor across terminals P/+ and PR. Remove the jumper across terminals PR and PX for
#1%2 connection the inverter capacity that has terminal PX. (FR-A820-00630(11K) or lower, FR-A840-00380(15K) or lower)
P3, PR Brake resistor Connect an optional brake resistor across terminals P3 and PR. (FR-A820-00770(15K) to 01250(22K), FR-A840-
= *1%2 connection 00470(18.5K) to 01800(55K))
o P/+, N/- Brake unit connection |Connect the brake unit (FR-BU2), power regeneration common converter (FR-CV) or regeneration common converter
‘c (MT-RC) and high power factor converter (FR-HC2).
£ P3. N/ Brak " . Do not connect the DC power supply between terminals P3 and N/-. Use terminals P/+ and N/- for DC feeding.
'E" » N2 rake unit connection:3 | connect the separated converter type to terminals P/+ and N/- of the converter unit. (Wire one terminal P/+ to another
terminal P/+, and do likewise for terminal N/-.)
Remove the jumper across terminals P/+-P1 and connect a DC reactor. For the FR-A820-03800(75K) or higher, the FR-
P/+, P1+1 DC reactor connection | 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. (The jumper is not installed for the FR-A820-03800(75K) or higher and the FR-A840-02160(75K) or higher.)
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 built-in
#1%2 connection 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
. - - are turned on simultaneously,
Reverse rotation start | Turn on the STR signal to start reverse rotation and turn it off to stop. the stop command is given.
Start self-holding . .
selection 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)';g:a%r;;he JOG signal to select Jog operation (initial setting) and turn on the start signal (STF or STR) to start Jog
Pulse train input JOG terminal can be used as pulse train input terminal. To use as pulse train input terminal, the Pr.291 setting needs to
P be changed. (maximum input pulse: 100k pulses/s)
Second function Turn on the RT signal to select second function selection
selection 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.
- Output stop Connect to terminal RDA of the converter unit (FR-CC2). When the RDA signal is turned OFF, the inverter output is shut
= -3 (Inverter operation off. The X10 signal (NC contact) is assigned to terminal MRS in the initial setting. Use Pr.599 to change the specification
£ enable) to NO contact.
° Reset Used to reset alarm output provided when protective circuit is activated. Turn on the RES signal for more than 0.1s, then
-'E turn it off. Recover about 1s after reset is cancelled.
S 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
Contact(:\ig:;*::ommon Common terminal for the contact input terminal (sink logic) and terminal FM.
2 ) External transistor Connect this terminal to the power supply common terminal of a transistor output (open collector output) device, such as
% common (source)x5 a programmable controller, in the source logic to avoid malfunction by undesirable current.
g 24 VDC power supply |Common terminal for the 24 VDC power supply (terminal PC, terminal +24)
= common Isolated from terminals 5 and SE.
s External transistor Connect this terminal to the power supply common terminal of a transistor output (open collector output) device, such as
= common (sink)«4 a programmable controller, in the sink logic to avoid malfunction by undesirable currents.
= PC Contact input common ) ) ) )
; (source)ss Common terminal for contact input terminal (source logic).
E 24 VDC power supply |Can be used as 24 VDC 0.1 A power supply.
5 —
(&) 10E Frequency setting When connecting a frequency setting potentiometer at an initial status, connect it to ;Srl\'/e[r)ﬂci gi:TSSIble load
terminal 10. —
10 power supply Change the input specifications of terminal 2 when connecting it to terminal 10E. ?3/22 permissible load current
Inputting 0 to 5 VDC (or 0 to 10 V, 4 to 20 mA) provides the maximum output
= 2 Frequency setting frequency at 5V (10 V, 20 mA) and makes input and output proportional. Use Pr.73 to | Voltage input:
£ (voltage) switch from among input 0 to 5 VDC (initial setting), 0 to 10 VDC, and 4 to 20 mA. Set | Input resistance 10 kQ +1 kQ
£ the voltage/current input switch in the ON position to select current input (0 to 20 mA). | Maximum permissible voltage
g Inputting 4 to 20 mMADC (or 0 to 5V, 0 to 10 V) provides the maximum output 20 vDC
8 frequency at 20 mA and makes input and output proportional. This input signal is valid | Current input:
@ 4 Frequency setting only when the AU signal is on (terminal 2 input is invalid). Use Pr.267 to switch from | Input resistance 245 Q +5 O
> (current) among input 4 to 20 mA (initial setting), 0 to 5 VDC, and 0 to 10 VDC. Set the voltage/ | Maximum permissible current
o current input switch in the OFF position to select voltage input (0 to 5 V/0 to 10 V). 30 mA
v Use Pr.858 to switch terminal functions.
Frequency settin Inputting 0 to +5 VDC or 0 to +10 VDC adds this signal to terminal 2 or 4 frequency | Input resistance 10 kQ +1 kQ
1 qauxiliya 9 setting signal. Use Pr.73 to switch between input 0 to +5 VDC and 0 to +10 VDC Maximum permissible voltage
y (initial setting) input. +20 VDC
5 Frequency setting Common terminal for frequency setting signal (terminal 2, 1 or 4) and analog output terminal AM, CA. Do not earth
common (ground).
=
5 . )
o 10 For receiving PTC thermistor outputs. ?gggiﬁiiiglt?o';-roc\:lé?ﬁggtlSdtg{ection
£ PTC thermistor input |When PTC the_rmistor is valid (Pr.561 = "9999"), terminal 2 is not available for resistance: 500 Q to 30 kQ
é: 2 frequency setting. (Set by Pr.561)
H
5 For connecting 24 V external power supply.
g > +24 ) Vszxtelrnianl put:wer If the 24 V external power supply is connected, power is supplied to the control circuit :zpﬂi ZS:};QI,‘? 123:2 i?igs\éDC
ag Pply inp while the main power circuit is OFF. P ’
=]
"




Terminal q I
Type Symbol Terminal Name Description
1 changeover contact output indicates that the inverter protective function has .
3z l(?aﬁlaar)r,no:l:?ul:t‘)l activated and the output stopped. Alarm: discontinuity across B-C (continuity across g%n';act capa(f;nyt23(_)o\/ QC
7} P A-C), Normal: continuity across B-C (discontinuity across A-C) -3 A (power factor =0.4)
= 30VDC 0.3 A
Relay output 2 1 changeover contact output
Switched low when the inverter output frequency is equal to or higher than the starting
Inverter running frequency (initial value 0.5 Hz). Switched high during stop or DC injection brake
operation.
Switched low when the output frequency reaches within the o
Up to frequency range of £10% (initial value) of the set frequency. Switched Permissible load
high during acceleration/deceleration and at a stop. 24 VDC (maximum 27 VDC)
§ Switched low when stall prevention is activated by the stall O‘I"1hA It drop is 2.8V at
— o Overload alarm prevention function. Switched high when stall prevention is ( € vollage drop IS 2.6 V &
T | 2 ancelled . maximum while the signal is ON.)
S| © canceted. _ . Alarm code (4 bit) LOW is when the open collector
% o Instantaneous power |Switched low when an instantaneous power failure and output output transistor is ON
s f& failure ;ndfer voltage protecti%ns ar:e activlatedA (Refer to page 124.) (conducted). HIGH is when the
=3 o function is assigned in the initial setting. i i
gl o g g transistor is OFF (not conducted).
3 o Open collector output The function can be assigned setting Pr.192. ( )
% Switched low when the inverter output frequency is equal to
[ Frequency detection |or higher than the preset detected frequency and high when
S less than the preset detected frequency.
° Open collector output : .
£ SE s —— Common terminal for terminals RUN, SU, OL, IPF, FU
8 Output item: output frequency (initial setting),
@ For meter permissible load current 2 mA,
% FM:6 L For full scale1440 pulses/s
a NPN open collector S.E|e°|t.°"e f'g'touipd”t frequency frrtom mor;ltor items. (The  I'Sjgnals can be output from the open collector terminals
output signal is not output during an Inverter rese ) . by setting Pr.291. (maximum output pulse: 50kpulses/s)
The output signal is proportional to the magnitude of the = — -
: PR Output item: output frequency (initial setting),
corresponding monitoring item. tout signal 0 to +10 VDC
N P I The output signal is proportional to the magnitude of the outpu sllglnal d° rrent 4 A
2 nalog voltage output | ;,re5ponding monitoring item.Use Pr.55, Pr.56, and Pr.866 ple"g'?'s' ‘Z oa ?grfg m.
= to set full scales for the monitored output frequency, output (loa | 'Tpeeabr]fe or more),
S current, and torque. resolu "_)n ! — _
< Output item: output frequency (initial setting),
CA«7 Analog current output Load impedance 200 Q to 450 Q
Output signal 0 to 20 mADC
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 have the
| TXD- terminal interface.)
3 g RXD+, Inverter reception « Conforming standard: EIA-485(RS-485) « Communication speed: 300 to 115200 bps
;f) € RXD- terminal « Transmission format: Multi-drop link * Overall extension: 500 m
X3 GND Two inverters in parallel connection have the RS-485 communication via the RS-485 terminals on each inverter. (FR-
5 h (SG) Earth (Ground) A842-P)
= « Total wiring length: 5 m or less
2 A connector (receptacle).
£ USB/Aiconnector, A USB memory device enables parameter copies and the trace function. Interface: Conforms to USB1.1
£ = Mini B connector (receptacle). (USB2.Q fgll-speed compatible).
g USB B connector Connected to a personal computer via USB to enable setting, monitoring, test Transmission speed: 12 Mbps
(&) operations of the inverter by FR Configurator2.
o Connector for
= ECHl com(r;ﬁ:tlﬁ?tlon Communication can be made via the CC-Link IE Field Network.
-5 c F (The FR-A800-GF inverter has the connectors. For other inverters, the communication option FR-A8NCE is available for
) onnSctonioy the CC-Link IE Field Network communication.)
3 | CON2 communication
(Port 2)
Using Ethernet communication, the inverter's status can be monitored or the parameters can be set via Internet. (Only
B e eeneciol the FR-A800-E inverter has the interface.)
Safety stop i t Terminals S1 and S2 are used for the safety stop input signal for the safety relay
$1 a Fc}l‘:n?‘gllq;)u module. Terminals S1 and S2 are used at the same time (dual channel). Inverter Inout resistance 4.7 kQ
output is shutoff by shortening/opening between terminals S1 and SIC, or between S2 Input current 4 to 6 mADC
Safety stop input and SIC. In the initial status, terminals S1 and S2 are shorted with terminal PC by (w‘i)th 24 VDC input)
2 S2 (Channel 2) shorting wires. Terminal SIC is shorted with terminal SD. Remove the shorting wires P
= and connect the safety relay module when using the safety stop function.
c T
-% SIC 2?:;?:'?3:‘?:; Common terminal for terminals S1 and S2. —
-3 - - -
o Indicates the safety stop input signal status. o
w Switched to LOW when the status is other than the internal safety circuit failure. ;L?rvml:l)sgl(br:'?;)?iﬁqdum 27 VDC)
.E Safety monitor output Switched to HIGH during the internal safety circuit failure status. 01A
- So (SO) (LOW is when the open collector output transistor is ON (conducted). HIGH is when d .
] (open collector output) the transistor is OFF (not conducted).) g:z%zlrtrf%\?hﬁgot%:s?iz ia;t
Refer to the Safety Stop Function Instruction Manual (BCN-A23228-001) when the ON.) 9
signal is switched to HIGH while both terminals S1 and S2 are open. .
Safety monitor output . .
SOoC ] G T 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).
x4 The sink logic is initially set for the FM-type inverter.
x5 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.
*9  The terminals are for manufacturer setting for the FR-A842-P. Do not connect anything to these. Doing so may damage the inverter.

Do not remove the shorting wires across the terminals S1 and PC, the terminals S2 and PC, and the terminals SIC and SD. Removing either shorting wire
disables the inverter operation.
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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
R y y Connect these terminals to the commercial power supply.
(Rlz'/1|_’1§ Lszél-[ég G e 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.
= P Iy for th Connected to the AC power supply terminals R/L1 and S/L2. To retain the fault display and fault
'5 R1/L11,S1/L21 OWéi';jruo'?%i);csﬂ < output, remove the jumpers across terminals R/L1 and R1/L11 and across S/L2 and S1/L21 and
< supply external power to these terminals.
[ - - - - -
= P/+, NI- nertocennection Connect. to tgrmlnals PH.' and N/- of the inverter. (Wire one terminal P/+ to another terminal P/+,
and do likewise for terminal N/-.)
@ 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
Reset the 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.
= 3 Contact input common ; ; ! : .
g .g. (sink) (Initial setting) Common terminal for contact input terminal (sink logic).
E 'g Ext 1 ist Connect this terminal to the power supply common terminal of a transistor output (open collector
3| € SD c)t()r?:nr:?)n Iizgfllrscg)r output) device, such as a programmable controller, in the source logic to avoid malfunction by
c| o undesirable current.
= |5|°
(1) = 24 VDC power supply | Common terminal for the 24 VDC power supply (terminal PC, terminal +24)
§ L2 common Isolated from terminals 5 and SE.
= ‘—; External transistor Connect this terminal to the power supply common terminal of a transistor output (open collector
5 = common (sink) (Initial | output) device, such as a programmable controller, in the source logic to avoid malfunction by
Q § setting) undesirable current.
9 = c°"taCt(;2er':;°mm°" Common terminal for contact input terminal (source logic).
=)
=1 24 VD(ZE:I\:TIIeOrnsuppIy Can be used as a 24 VDC 0.1 A power supply.
®
(2] >
-+ o
=1} o .
- For connecting a 24 V external power supply.
=]
g 2 §. +24 24 Vsﬁ)';tpel;nianlppuc;wer If a 24 V external power supply is connected, power is supplied to the control circuit while the
o “;’-— main power circuit is OFF.
)
1 &
Q
«Q 1 changeover contact output that indicates that the protective function | Contact capacity 230
3 > Relay output 1 of the converter unit has been activated and the outputs are stopped. | VAC 0.3 A (power factor
3 % (fault output) Fault: discontinuity across B and C (continuity across A and C), =0.4)
- 4 Normal: continuity across Band C (discontinuity across A and C) 30 VDCO0.3A
- _ 88R, 88S For manufacturer setting. Do not use.
©
2 < . Switched to LOW when the converter unit operation is ready. Permissible load
o Inverter operation . . . - .
3 ) enable (NO contact) Assign the signal to terminal MRS (X10) of the inverter. 24 VDC (maximum 27
5- 5 The inverter can be started when the RDA status is LOW. VDC)
o
Q 5 I rt i Switched to LOW when a converter unit fault occurs or the converter is OT:1 A | is 2
= 18|, anyertergperaton, | reset (Tre vollago drop s 2.9
w EIR: The inverter can be started when the RDB status is HIGH. si;r:;]riasxgl:l";q while the
-8 3 Switched to LOW when the converter is reset (RES-ON). LOW is when the open
(2] S S Inverter reset Assign the signal to terminal RES of the inverter. collector output
= g S The inverter is reset when it is connected with the RSO status LOW. | transistor is ON
2] 3| & Instantaneous power . ) . (conducted).
Q) failure Switched to LOW when an instantaneous power failure is detected. HIGH is when the
= i - - transistor is OFF (not
o Cooling fan fault Switched to LOW when a cooling fan fault occurs. conducted).
=)
m SE Open collector output | common terminal for terminals RDA, RDB, RSO, IPF, FAN
->c< With the PU connector, communication can be made through RS-485. (For connection on a 1:1
~ basis only)
g _ Ul o +» Conforming standard: EIA-485 (RS-485)
Q) * Transmission format: Multidrop link
= S + Communication speed: 4800 to 115200 bps
(o] ‘é » Wiring length: 500 m
S g TXD+ Converter unit The RS-485 terminals enable the communication by RS-485.
£ TXD- transmission terminal | * Conforming standard: EIA-485 (RS-485)
£ * Transmission format: Multidrop link
8 RS-485 RXD+ Converter unit reception | « Communication speed: 300 to 115200 bps
terminals | RXD- terminal « Overall length: 500 m
o Two inverters in parallel connection have the RS-485 communication via the RS-485 terminals on
Earthin roundin each inverter. (FR-CC2-P)
(SG) 90 9) « Total wiring length : 5 m or less
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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

(a)

FR-DU08

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.

(c)

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.

(9)

5

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)

P
RESET]

STOP/RESET key

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

(U]

Setting dial

The setting dial of the Mitsubishi Electric 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

(0]

MODE key

Switches to different modes.

PU

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

Switches to the easy setting mode by pressing simultaneously with

(k)

SET

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.)

Initial setting in the monitor mode
[Output frequency]H [Output current] — [Output voltage]
4 |

U]

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-DUO8

FR-DU08-01

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.

]  The FR-DU08-01 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 .

*6

[

External operation mode=1(At power-ON)

mimiml:
)

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

N (=

PU operation modex1

mimiml:
[

PU
EXT

H

PU Jog operation modex1

lll!ll

=MON =IM
PRM (2]
P.RUN

Value change

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

o= "™ n,  Alternate display

»7 (Example) %

Frequency setting has been
written and completed.

| SET

<

Monitor|

First screen (Output frequencys2 monitorinjﬂ

m

Second screen
(Output current=2 monitoring)

Third screen
(Output voltage+2 monitoring)

J

SET

{TA il

MODE

MON =IM
=PRM PM

- m:gm

Display the present
setting

[=)
<
=
@
w
ot
o)
]
@
S
©
o
©
0

MODE

Parameter clear

Value change

7 R NN - - T
MODE

Faults history clear

All parameter clear

RN - EEE - EEE - T

oFT )::> m

R LS

Alternate display
’(Example’

Parameter write is completed.

Parameter copy

*

A Faults history.]r Function n [

Group parameter setting Automatic parameter setting *6 IPM initialization *6 Initial value change list
=)
Trace functionx3
(Example) (Example) (Example)
Bllnklng Blinking Blinking /

// N\
- - R 7 G (]
7 Faults history 1 x4 7 Faults history 2 =4 ” Faults history 8 =4 N

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

is displayed.

ESC

1 When no fault history exists,

*]

Hold down

For the details of operation modes, refer to page 125.

%2 Monitored items can be changed.(Refer to page 116.)

*3  For the details of the trace function, refer to page 163.

x4 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 63.)

*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] (-] (A (] (]

e |

il

USB memory mode .

SET SET
& = & )

ESC Esc i
SET
!
ﬂ ESC
==
SET
i >
i 1 E
ESC
- L ‘ SET & ﬂ
m m
ESC

L
=

&

S—
Parameter setting

file number saved in J L

the USB memory

@

device
(up to 99)

SET

SET

m Copy the parameter setting
from the inverter to the USB

memory device.

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 “r_-' " (group parameter display). Press to select the group parameter setting. ",-_-' "

and "' ' _,‘"' -+ " 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

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 "' '--",' i . ."appears.
(No need to press if the previously read parameter is one of "y A= ' .' ,' ,'_r' to ":-_-',--_,' ,,--' ". Skip this operation and
proceed to step 5..)
Parameter group selection
5. 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.
" ., '.’ .',' f,‘ ,' (initial value) appears.
Changing the setting value
7. Turn O to change the set value to " -_-, .',' :,' ,'". Press | SET | to enter the setting ",'-__-, ,'__,','__H__" "and "{-_-'.,'--,' '--,',': _,'" flicker

alternately after the setting is completed.



LCD operation panel (FR-LU08(-01))

* The FR-LUOS8 is an optional operation panel adopting an LCD panel capable of displaying text and menus.

» Replacement with the operation panel (FR-DU08) and installation on the enclosure surface using a connection cable (FR-CB2) are
possible. (To connect the FR-LUQ8, 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.)

* The FR-LUO08-01 meets the IP55 rating (except for the PU connector). It can be directly installed to the IP55 compatible model.

Count-up

((10-)80N1-¥4) 19ued uonesado @97 ‘((L0-)goNa-y4) 1dued uonesado H

Power-ON
Inverter internal clock 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.
. Shows the frequency, parameter number, etc.
a) — - : ’ 2 .
(a) ( Dm . ¢ Monitor (Using Pr.52, Pr.774 to Pr.776, the monitored item can be changed.)
Eg)) > <i) (i) (l) d FWD kev. REV ke FWD key: Starts the forward operation.
¥ Y |REV key: Starts the reverse operation.
(i) — LD Used to st ration command
d sed to stop operation commands. ) o ]
(h)y —» REV (d) e STOP/RESET key | (jsed to reset the inverter when the protective function is activated.
(g) — L (e) f Setting dial The s<_att|ng dla] is used to chgnge the frequer)cy and parameter settings.
P Pressing the dial shows details of the faults history mode.
t ) 9 PU/EXT key «1 Switches between the PU mode, the PUJOG mode, and the External operation
mode.
MON key Shows the first monitored item.
i MENU ke Displays the quick menu.
y Pressing the key while the quick menu is displayed displays the function menu.
j Software key (F1)
k Software key (F2) Select a guidance displayed on the monitor.
| Software key (F3)
*1  HAND/AUTO key for the FR-LU08-01.
. . . . . nAn . F1 F3 . . .
When Pr.52 Operation panel main monitor selection is set to "0", by pressing erev) O exn 6 types of monitor data are displayed in order.
P mm e e e P
17 Z3[ Turn ON the power, or press mon | . [ p==F================= 1 :
11 = toal
i When the output frequency When the output current When the output voltage
: : is the first monitor data (initial setting) is the first (initial setting) is the first
11 (initial setting) monitor data monitor data
11 ¥ b ¥ b
2 A4
:: Hz Out 12:34( F3 I Out 12:34| F3 V Out 12:34
11
(NEXT), (NEXT),
11
¥ 0.00 .. |== 0.00 » [= 0.0 v
i — <3
: : —-—— STOP PU e | z== _sToOP PU fll === STOP PU
1 (PREV) —
: : First monitor Second monitor Third monitor
11
F1
& F3 F1 =
11 (PREV) (NEXT)
: : (NEXT) (PREV)
i} [Aarm History 12:34 F1 Set Hz 12:34( F1 12:34 - -
11 10HT 40V2 70V3 (PREV) (PREV) Hz Out 0.00Hz The first monitor data and the
11| 2SER 50v2 8 |:> | Out 0.00A top two monitor data among
: 11 30v2 60V2 <::| 60 . OO <:| V Out 0.0V output current, output frequency,
1 . .
: : N sToP PU = P STOP PU - —— STOP PU gnd output voltage are displayed
i o] —— In TOWS.
: : Faults history monitor Fourth monitor 3-line monitor
[ (Displayed only when monitor data other
1 than the first, second, or third monitor
: : data is set as thelirst priority monitor.)
: !_ When the first monitor data : r
v—| isotherthanoutputfrequency, [ """ ”_.
output current, and output voltage
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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-

DU08).

- (Simple) 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.

Initial val =
S Pr Minimum nitial value Refer |2 @
] Pr. ’ Name Setting range setting to (8 &
E group increments | FM | CA | page g @
6% *1
4% *1
0 G000 | Torque boost Simple) 0to 30% 0.1% 3% *1 108
2% 1
1% *1
- 120 Hz =2
1 H400 | Maximum frequency Simple) 0 to 120 Hz 0.01 Hz 50 Fiz o3 108
H401 | Minimum frequency Simple) 0to 120 Hz 0.01 Hz 0 Hz 108
® G001 | Base frequency Simple) 0 to 590 Hz 0.01 Hz 60 Hz | 50 Hz | 108
8 4 D301 Multi-speed setting (high speed) 010590 H 0.01H 60 Hz | 50 H
= . (o] z . z z z | 109
S Simple)
‘E 5 D302 Multi-speed setting (middle speed) 010590 H 0.01H 30H
.g Simple 05 z . z z 109
o 6 D303 Multi-speed setting (low speed) 010590 H 0.01 H 10H
Simpl® to z . z z 109
554
7 F010 | Acceleration time Simple) 010 3600 s 0.1s T 109
554
8 F011 | Deceleration time Simple) 0to 3600 s 01s oo 109
9 HO00 | Electronic thermal O/L relay Simple) | 00 500 A 0.01Ax2 Inverter rated | o
C103 | Rated motor current Simple) 0to 3600 A 0.1 A3 current
c 10 | G100 | D€ iniection brake operation 0to120 Hz, 9999  [0.01Hz |3 Hz 110
) frequency
E% 1 G101 | DC injection brake operation time 0to 10 s, 8888 0.1s 05s 110
EE 4% =6
8 12 G110 | DC injection brake operation voltage |0 to 30% 0.1% 2% 6 110
1% =6
= 13 F102 | Starting frequency 0 to 60 Hz 0.01 Hz 0.5 Hz 111
- 14 G003 | Load pattern selection 0to5,12t0 15 1 0 111
§ 15 D200 | Jog frequency 0 to 590 Hz 0.01 Hz 5Hz 111
o
S g
e 16 F002 | Jog acceleration/deceleration time 0to 3600 s 0.1s 05s 111
— 17 T720 | MRS input selection 0,2,4 1 0 112
120 Hz *
— 18 H402 | High speed maximum frequency 0 to 590 Hz 0.01 Hz 600sz3 2 108
= 19 G002 | Base frequency voltage 8;891 000V, 8888, 0.1V 9999 |8888 |108
= : - .
52 20 F000 Acceleration/deceleration reference 1 t0 590 Hz 0.01 Hz 60 Hz | 50 Hz | 109
BE frequency
sCa
20E
e . C
99 21 F001 tAcceIeratlon/deceleratlon time 0, 1 1 0 109
<T increments
c Stall prevention operation level N o o
o 22 H500 . 0 to 400% 0.1% 150% 112
= 'E (Torque limit level)
So : ;
”n > Stall prevention operation level
'g_ 23 H610 compensation factor at double speed 0t0 200%, 9999 0.1% 9999 12




Initial val R
S Pr Minimum e V&UC | pefer g2
S Pr. ’ Name Setting range setting to (8%
(=
3 drodp increments | '™ | CA | page g 3
3
22 | 24t0 | 230 | mutti-speed setting (4 speed
Qs to |Multi-speedsetting (4 speedto7 |\ 59014, 9999 | 0.01Hz | 9999 100
=0 27 speed)
S0 D307
=
_ 28 D300 Multl-s_peed input compensation 0, 1 1 0 109
selection
_ 29 F100 AcceI(::ratlon/deceleratlon pattern 0106 1 0 13
selection
0to 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, 1 10 114
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 115
5 32 H421 | Frequency jump 1B 0 to 590 Hz, 9999 0.01 Hz 9999 115
§ g— 33 H422 | Frequency jump 2A 0 to 590 Hz, 9999 0.01 Hz 9999 115
o3 34 H423 | Frequency jump 2B 0 to 590 Hz, 9999 0.01 Hz 9999 115
I 35 H424 | Frequency jump 3A 0 to 590 Hz, 9999 0.01 Hz 9999 115
36 H425 | Frequency jump 3B 0 to 590 Hz, 9999 0.01 Hz 9999 115
= 37 MO0O0O | Speed display 0, 1 to 9998 1 0 115
Zc 41 M441 | Up-to-frequency sensitivity 0 to 100% 0.1% 10% 116
c.9
§§ 42 M442 | Output frequency detection 0 to 590 Hz 0.01 Hz 6 Hz 116
o0 -
S | 43 | maq3 | Outputfrequency detection for 00590 Hz, 9999  |0.01Hz | 9999 116
reverse rotation
44 F020 tSi::lceond acceleration/deceleration 01t0 3600 s 01s 55 109
45 F021 | Second deceleration time 0 to 3600 s, 9999 0.1s 9999 109
@ 46 G010 | Second torque boost 0 to 30%, 9999 0.1% 9999 108
.g 47 G011 | Second V/F (base frequency) 0 to 590 Hz, 9999 0.01 Hz 9999 108
3] : -
§ 48 H600 Second stall prevention operation 0 to 400% 0.1% 150% 112
- level
-] - -
5 49 | Heoq | Second stall prevention operation |\, 504 1, 9999 0.01 Hz 0 Hz 112
o frequency
® 50 M444 | Second output frequency detection | 0 to 590 Hz 0.01 Hz 30 Hz 116
HO010 | Second electronic thermal O/L relay | 0 10 500 A, 9999 +2 0.01A
51 9999 110
C203 | Rated second motor current 0to 3600 A. 9999 »3 0.1A
0, 5to 14, 17 to 20,
Operation panel main monitor 2210 36, 38 to 46,
52 | m100 | Fere o P 50to 57, 61,62, 64, |1 0 16
@ 67,7110 74, 87 to 98,
._g 100
g 1t03,5t0 14,17, 18,
] 21, 24, 32 to 34, 36,
° 54 M300 | FM/CA terminal function selection 46, 50, 52, 53, 61,62, |1 1 116
T 67, 70, 87 to 90, 92,
EO 93, 95, 97, 98
55 MO040 | Frequency monitoring reference 0 to 590 Hz 0.01 Hz 60 Hz | 50 Hz | 118
. 0 to 500 A =2 0.01A Inverter rated
56 MO041 | Current monitoring reference 010 3600 A 53 01A current 118
)
e 57 A702 | Restart coasting time 0,0.1t0 30 s, 9999 0.1s 9999 119
©
o3
2 = 58 A703 | Restart cushion time 0to60s 0.1s 1s 119
- 59 F101 | Remote function selection 0to3,11t0 13 1 0 120
= 60 G030 | Energy saving control selection 0,4,9 1 0 120
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Initial value =
S Pr Minimum Refer |2 @
S Pr. ’ Name Setting range setting to (8%
(=
2 drosp increments | '™ | CA | page g 3
0to 500 A, 9999 =2 0.01 A =2
1 F510 | Ref -
u\g c 6 510 | Reference current 0103600 A, 9999 s |01 A = 9999 121
E I‘E .‘E 62 F511 | Reference value at acceleration 0 to 400%, 9999 0.1% 9999 121
co2
3 3 § 63 F512 | Reference value at deceleration 0 to 400%, 9999 0.1% 9999 121
3]
©c o
64 F520 | Starting frequency for elevator mode | 0 to 10 Hz, 9999 0.01 Hz 9999 121
= 65 20 | H300 | Retry selection Oto5 1 0 121
- 66 | He1q | Stall prevention operation reduction |, 594 1, 0.01 Hz 60 Hz | 50 Hz | 112
starting frequency
> 67 20 | H301 | Number of retries at fault occurrence | 0to 10, 101 to 110 1 0 121
° 68 20 | H302 | Retry waiting time 0.1t0 600 s 0.1s 1s 121
= 69 =20 | H303 | Retry count display erase 0 1 0 121
— 70 <14 | G107 | Special regenerative brake duty 0 to 100% 0.1% 0% 114
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 0 122
8090, 8093, 8094,
9090, 9093, 9094
0to 15 =2
- PWM i
72 20 | E600 frequency selection 0106, 25 3 1 2 122
— 73 TO000 | Analog input selection 0to7,10to 17 1 1 123
— 74 TO002 | Input filter time constant Oto8 1 1 123
0to3,14t017 =
. Reset selection/disconnected PU 0to 3, 14 to 17, 14
detection/PU stop selection 100 to 103, 114 to 117
*3 1
— 75 E100 | Reset selection 0 124
E101 | Disconnected PU detection 0,1
E102 | PU stop selection 1
E107 |Reset limit 0-2 1 0
0,13
— 76 M510 | Fault code output selection Oto2 1 0 124
— 77 E400 | Parameter write selection Oto2 1 0 125
_ 78 D020 Rever.se rotation prevention 0to 2 1 0 125
selection
= 79 D000 | Operation mode selection Simple) 0to4,6,7 1 0 125




Initial val R
S Pr Minimum e V&UC | pefer g2
S Pr. ’ Name Setting range setting to (8%
(=
3 drodp increments | '™ | CA | page g 3
0.4 to 55 kW, 9999 «2 | 0.01 kW »2
80 C101 | Motor capacity 9999 126
0 to 3600 kW, 9999 =3 | 0.1 KW =3
81 C102 | Number of motor poles 2,4,6,8,10,12,9999 | 1 9999 126
v 0to 500 A, 9999 =2 0.01 A=
82 C125 | Motor excitation current 0103600 A, 9999 3 0.1 A =3 9999 127
200V =7
83 C104 | Rated motor voltage 0 to 1000 V 0.1V 127
400 V =8
84 C105 | Rated motor frequency 10 to 400 Hz, 9999 0.01 Hz 9999 127
° 85 G201 | Excitation current break point 0 to 400 Hz, 9999 0.01 Hz 9999 128
5 86 | G202 E’;ct:ftw" current low speed scaling |, 3500, g9gg 0.1% 9999 128
7]
O -
S 89 | Go32 | Speed control gain (Advanced 0 to 200%, 9999 0.1% 9999 126
° magnetic flux vector)
2 0t0500,9999 2 | 0.001Q
= 90 C120 | Motor constant (R1) 9999 127
0to 400 mQ, 9999 «3 | 0.01 mQ 3
0to 50 Q, 9999 =2 0.001 Q =2
91 C121 | Motor constant (R2) 010400 mQ, 9999 5 0,01 mQ =3 9999 127
Motor constant (L1)/d-axis 0 to 6000mH, 9999 »2 | 0.1 mH =2
32 c122 inductance (Ld) 0 to 400mH, 9999 x3 0.01 mH =3 9999 127
Motor constant (L2)/q-axis 0 to 6000mH, 9999 2 | 0.1 mH =2
93 C123 inductance (Lq) 0 to 400mH, 9999 x3 0.01 mH =3 9999 127
9 *
94 C124 | Motor constant (X) 0 to 100%, 9999 8(1)1/(;/ 23 9999 127
. 0 *
95 C111 | Online auto tuning selection O0to2 1 0 129
96 C110 | Auto tuning setting/status 0,1, 11, 101 1 0 127
100 | G040 | V/F1 (first frequency) 0 to 590 Hz, 9999 0.01 Hz 9999 129
§ 101 G041 | VIF1 (first frequency voltage) 0 to 1000 V 0.1V oV 129
@ 102 | G042 | VIF2 (second frequency) 0 to 590 Hz, 9999 0.01 Hz 9999 129
-g 103 | G043 | VIF2 (second frequency voltage) 0 to 1000 V 0.1V oV 129
u‘:' 104 | G044 | VIF3 (third frequency) 0 to 590 Hz, 9999 0.01 Hz 9999 129
L) 105 | G045 | V/IF3 (third frequency voltage) 0 to 1000 V 0.1V oV 129
ﬁ 106 | G046 | V/IF4 (fourth frequency) 0 to 590 Hz, 9999 0.01 Hz 9999 129
3 107 | G047 | VIF4 (fourth frequency voltage) 0 to 1000 V 0.1V oV 129
3 108 | G048 | V/F5 (fifth frequency) 0 to 590 Hz, 9999 0.01 Hz 9999 129
109 | G049 | V/IF5 (fifth frequency voltage) 0 to 1000 V 0.1V oV 129
110 F030 | Third acceleration/deceleration time | 0 to 3600 s, 9999 0.1s 9999 109
o 111 F031 | Third deceleration time 0 to 3600 s, 9999 0.1s 9999 109
£ 112 | G020 | Third torque boost 0 to 30%, 9999 0.1% 9999 108
§ 113 | G021 | Third V/IF (base frequency) 0 to 590 Hz, 9999 0.01 Hz 9999 108
“_5 114 H602 | Third stall prevention operation level | 0 to 400% 0.1% 150% 112
E 15 H603 Third stall prevention operation 0 to 590 Hz 0.01 Hz 0 Hz 12
frequency
116 | M445 | Third output frequency detection 0 to 590 Hz 0.01 Hz 60 Hz | 50 Hz | 116
117 NO020 | PU communication station number 0 to 31 1 0 129
48, 96, 192, 384, 576
S 118 NO021 | PU communication speed 768, 1152 1 192 129
m . . .
g . PU communication stop bit length / 0. 1,10, 11 1
= 119 data length 1 129
£ N022 | PU communication data length 0,1 0
§ N023 | PU communication stop bit length 0,1 1
= 120 | N024 | PU communication parity check O0to2 1 2 129
"g 121 N025 | PU communication retry count 0to 10, 9999 1 1 129
@ — -
S 122 | No2e | PY communication check time 0,0.11t0999.8's, 9999 | 0.1's 9999 129
o interval
2 | 123 | No27 z;tf:;'m““'cam“ waiting time Oto 150 ms, 9999 | 1ms 9999 1290
124 NO028 | PU communication CR/LF selection |0to2 1 1 129
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Initial value i
5 Pr Minimum Refer |2 @
k3] Pr. ) Name Setting range setting to (8%
(=
2 greup increments | TV | CA | page é @
125 T022 Terminal 2 frequency setting gain 010590 H 0.01H 60 Hz | 50 H
= to z . z z z | 132
frequency Simple)
126 T042 Terminal 4 frequency setting gain 010 590 H 0.01H 60 Hz | 50 H
— o z . z z z [ 132
frequency Simple)
127 | Ae12 | PID controlautomatic switchover | 5, 5q5 11, 9909 [0.01Hz | 9999 133
frequency
0, 10, 11, 20, 21,
40 to 43, 50, 51, 60,
61,70, 71, 80, 81, 90,
g 128 | A610 | PID action selection 91, 100, 101, 1000, 1 0 133
2 1001, 1010, 1011,
g 2000, 2001, 2010,
g- 201
o 129 A613 | PID proportional band 0.1 to 1000%, 9999 0.1% 100% 133
. 130 | A614 | PID integral time 0.1 to 3600 s, 9999 0.1s 1s 133
131 A601 | PID upper limit 0 to 100%, 9999 0.1% 9999 133
132 A602 | PID lower limit 0 to 100%, 9999 0.1% 9999 133
133 | A611 | PID action set point 0 to 100%, 9999 0.01% 9999 133
134 A615 | PID differential time 0.01to 10 s, 9999 0.01s 9999 133
135 A000 Electr?nlc bypass sequence 0, 1 1 0 134
selection
4 136 | A001 | MC switchover interlock time 0to100s 0.1s 1s 134
§ 137 | A002 | Start waiting time 0to100s 0.1s 0.5s 134
m 138 | A003 | Bypass selection at a fault 0,1 1 0 134
139 | A0o4 | Automatic switchover frequency 0 to 60 Hz, 9999 001Hz  |9999 134
from inverter to bypass operation
140 | F200 |Backlash acceleration stopping 0 to 590 Hz 0.01 Hz 1 Hz 13
< o frequency
'Ev ::":’ 141 F201 | Backlash acceleration stopping time | 0to 360 s 0.1s 05s 113
88 | 142 | F202 | Backlash deceleration stopping 0 to 590 Hz 0.01 Hz 1 Hz 113
mE frequency
143 F203 | Backlash deceleration stopping time |0to 360 s 0.1s 05s 113
0,2,4,6,8,10,12,
— 144 | M002 | Speed setting switchover 102, 104, 106, 108, 1 4 115
110, 112
2 145 E103 | PU display language selection Oto7 1 — 134
147 | Fo22 |Acceleration/deceleration time 0 to 590 Hz, 9999 001Hz  |9999 109
switching frequency
5 148 H620 | Stall prevention level at 0 V input 0 to 400% 0.1% 150% 112
5 149 H621 | Stall prevention level at 10 V input 0 to 400% 0.1% 200% 112
..g 150 | M460 | Output current detection level 0 to 400% 0.1% 150% 134
g - -
= 151 M461 :?r:teput current detection signal delay 010 10's 01s 0s 134
o
g 152 | M462 | Zero current detection level 0 to 400% 0.1% 5% 134
o 153 | M463 | Zero current detection time 0to10s 0.01s 05s 134
154 H631 Voltage redu.ctlon selet.:tlon during 0,1, 10, 11 1 1 12
stall prevention operation
_ 155 T730 RT S|g.nal function validity condition 0,10 1 0 135
selection
— 156 | H501 | Stall prevention operation selection | 0to 31, 100, 101 1 0 112
— 157 | M430 | OL signal output timer 0to 25s, 9999 0.1s O0s 112
1t03,5t0 14,17, 18,
21, 24, 32 to 34, 36,
— 158 | M301 | AM terminal function selection 46, 50, 52 to 54, 61, 1 1 116
62, 67, 70, 87 to 90,
91 to 98
Automatic switchover frequency
— 159 | A005 | range from bypass to inverter 0 to 10 Hz, 9999 0.01 Hz 9999 134
operation
= 160 | E440 | User group read selection Simple) | 0, 1, 9999 1 0 135




Initial value =
S Pr Minimum Refer |2 @
S Pr. ’ Name Setting range setting to (8%
(=
3 drodp increments | '™ | CA | page |29
o
_ 161 E200 Frequc_ancy setting/key lock operation 0,1, 10, 11 1 0 135
selection
162 A700 Automatl_c restart af!er instantaneous 0to3, 1010 13 1 0 119
.g =2 power failure selection
g 5 _g 163 | A704 | First cushion time for restart 0to20s 0.1s Os 119
g g 2| 164 | A705 | First cushion voltage for restart 0 to 100% 0.1% 0% 119
=] - N
< + 165 | A710 Stall prevention operation level for 0 to 400% 01% 150% 119
restart
=5 | 166 |Mm433 |Output current detection signal 0to 10's, 9999 01s 01s 134
o E retention time
S w . .
S < 167 M464 Outpu_t current detection operation 0,1, 10, 11 1 0 134
° selection
E000
B 168 Eoso
E001 Parameter for manufacturer setting. Do not set.
169
E081
[}
= 5. 170 | M020 | Watt-hour meter clear 0, 10, 9999 1 9999 116
[
SEQ
g2
3 S 171 MO030 | Operation hour meter clear 0, 9999 1 9999 116
s 172 E441 User group registered display/batch 9999, (0 to 16) 1 0 135
©s clear
3 % 173 E442 | User group registration 0 to 1999, 9999 1 9999 135
174 E443 | User group clear 0 to 1999, 9999 1 9999 135
0 to 20, 22 to 28, 37,
42 to 48, 50 to 53,
178 T700 | STF terminal function selection 57 t0 60, 62,64 to 74, |1 60 136
76 to 80, 85, 87 to 89,
92 to 96, 9999
g 0 to 20, 22 to 28, 37,
g 42 to 48, 50 to 53,
o . . . 57 to 59, 61, 62,
@ 179 T701 | STR terminal function selection 64 to 74. 76 to 80, 85, 1 61 136
© 87 to 89, 92 to 96,
15 9999
é 180 T702 | RL terminal function selection 1 0 136
= 181 T703 | RM terminal function selection 1 1 136
o 182 | T704 | RH terminal function selection 1 2 136
g 183 T705 | RT terminal function selection 0to 20. 22 to 28. 37 1 3 136
2 184 | T706 | AU terminal function selection 42 to 48, 50 to 53, 1 4 136
= 185 | T707 | JOG terminal function selection 571059, 62,64t074, |1 5 136
= 186 | T708 | CS terminal function selection 7610 80, 85, 87 10 89, [ 6 136
92 to 96, 9999 CYIRTIE
187 T709 | MRS terminal function selection 1 1012 136
188 T710 | STOP terminal function selection 1 25 136
189 T711 | RES terminal function selection 1 62 136

}SI J9joweled H

7



}SIT J9)sweled H

72

Initial val o

S Pr Minimum Y€ | Refer g2

S Pr. ’ Name Setting range setting to (8%

(=

2 Al increments | TV | CA | page g @

0to 8, 10 to 20, 22,

190 | M400 | RUN terminal function selection 25 to 28, 30 to 36, 1 0 137
38 to 57, 60, 61, 63,
64, 67, 68, 70, 79, 80,
84, 85, 90 to 99,

191 M401 | SU terminal function selection 100 to 108, 1 1 137
110 to 116, 120, 122,
125 to 128,
130 to 136 2 x11e13

192 | M402 | IPF terminal function selection ’ 1 137
138 to 157, 160, 161, 9999 x12
163, 164, 167, 168,

‘g 170, 179, 180, 184,

£ 193 | M403 | OL terminal function selection 185, 190 to 199, 1 3 137

g 200 to 208,

7] 211 to 213,

© 300 to 308,

s 194 | M404 | FU terminal function selection 311 to 313, 9999 1 4 137

'*é #18%21

3 0to 8, 10 to 20, 22,

b 25 to 28, 30 to 36,

S 38 to 57, 60, 61, 63,

E 64, 67, 68, 70, 79, 80,

g 195 | M405 | ABC1 terminal function selection 84, 85, 90, 91, 94 to 1 99 137

2 99, 100 to 108,

5 110 to 116, 120, 122,

(o] 125 to 128,

130 to 136,
138 to 157, 160, 161,
163, 164, 167, 168,
170, 179, 180, 184,
185, 190, 191,
. . . 194 to 199,
196 | M406 | ABC2 terminal function selection 200 to 208, 1 9999 137
211 to 213,
300 to 308,
311 to 313, 9999
#1821
2
22 | 23210 | D3%8 | mytti-speed setting (8 speed to 1
k= to |Multi-speedsetting (8speedto1S |4, 5001, 9999 |0.01Hz | 9999 109
=0 239 speed)
S0 D315
=

— 240 | E601 | Soft-PWM operation selection 0,1 1 1 122

- 241 MO043 | Analog input display unit switchover |0, 1 1 0 132

— | 242 | To21 |Terminal 1 added compensation 0'to 100% 0.1% 100% 123

amount (terminal 2)
- 243 | To4q | Terminal 1added compensation 0to 100% 0.1% 75% 123
amount (terminal 4)

- 244 | H100 | Cooling fan operation selection 0,1,101to 105 1 1 138
g 245 G203 | Rated slip 0 to 50%, 9999 0.01% 9999 138
©

o0

=5 246 | G204 | Slip compensation time constant 0.01t010s 0.01s 05s 138
"8
o | 247 | G205 | Constant-power range slip 0, 9999 1 9999 138
© compensation selection
= 248 | A006 | Self power management selection Oto2 1 0 138
= 249 H101 | Earth (ground) fault detection at start | 0, 1 1 0 138
0to 100 s,

- 250 | G106 | Stop selection 1000 to 1100 s, 8888, [0.1s 9999 138
9999

_ 251 H200 Output phase loss protection 0, 1 1 1 139

selection




Initial value =
S Pr Minimum Refer |2 @
S Pr. ’ Name Setting range setting to (8%
(=
3 group increments | M | CA | page g b3
5
a'g | 252 TO050 | Override bias 0 to 200% 0.1% 50% 123
c 8o
55
HE
e g | 253 T051 | Override gain 0 to 200% 0.1% 150% 123
o
= 254 | A007 | Main circuit power OFF waiting time | 1 to 3600 s, 9999 1s 600 s 138
. 255 E700 | Life alarm status display (0 to 15) 1 0 139
8 | 256 +15| E701 | Inrush current limit circuit life display | (0 to 100%) 1% 100% 139
S 257 E702 | Control circuit capacitor life display | (0 to 100%) 1% 100% 139
:ilg 258 «15 | E703 | Main circuit capacitor life display (0 to 100%) 1% 100% 139
259 «15 | E704 | Main circuit capacitor life measuring |0, 1 1 0 139
_ 260 =20 | E602 PV\{M frequency automatic 0.1 1 1 122
switchover
~ 261 AT730 | Power failure stop selection 0to2,11,12,21,22 |1 0 139
3 -
‘.;; 262 | A731 :t‘;':t"acted frequency at deceleration |, 5, 1, 001Hz |3Hz 139
o
3 263 | A732 | Subtraction starting frequency 0 to 590 Hz, 9999 0.01 Hz 60 Hz | 50 Hz | 139
&8 264 | A733 | Power-failure deceleration time 1 0to 3600 s 0.1s 5s 139
1Y
g 265 | A734 | Power-failure deceleration time 2 0 to 3600 s, 9999 0.1s 9999 139
5 - —
& | 266 |A735 |Fowerfailure deceleration time 0 to 590 Hz 0.01Hz |60 Hz |50 Hz | 139
switchover frequency
— 267 | T001 | Terminal 4 input selection Oto2 1 0 123
= 268 | M022 | Monitor decimal digits selection 0, 1, 9999 1 9999 116
= 269 | E023 | Parameter for manufacturer setting. Do not set.
_ 270 A200 Stop-on contact/load torque hlg.h- 0to3, 11,13 1 0 140
speed frequency control selection
S| 27 A201 | High-speed setting maximum current | 0 to 400% 0.1% 50% 140
05 E - " o
= -
38| 272 | A202 |Middle-speed setting minimum 0 to 400% 0.1% 100% 140
o2 current
- a
§_’§1 G| 273 | A203 |cCurrent averaging range 0 to 590 Hz, 9999 0.01 Hz 9999 140
a< ?,-
& | 274 | A204 | Current averaging filter time constant | 1 to 4000 1 16 140
- — Stop-on contact excitation current o o
sovo| 275 A205 L 0 to 300%, 9999 0.1% 9999 141
285 low-speed multiplying factor
o g S PWM carrier frequency at stop-on 0109, 9999 «2
& © 0276 +20 | A206 contact 0104 9999 3 1 9999 141
278 | A100 | Brake opening frequency 0to 30 Hz 0.01 Hz 3Hz 141
5 279 | A101 | Brake opening current 0 to 400% 0.1% 130% 141
E 280 | A102 | Brake opening current detection time [0to 2 s 0.1s 0.3s 141
o 281 A103 | Brake operation time at start Oto5s 0.1s 0.3s 141
§ 282 | A104 | Brake operation frequency 0to 30 Hz 0.01 Hz 6 Hz 141
g 283 | A105 | Brake operation time at stop Oto5s 0.1s 0.3s 141
= - - -
g 284 A106 Decel(:)ratlon detection function 0, 1 1 0 141
& selection
= A107 | Overspeed detection frequency 141
(7 285 Ha16 | Speed deviation excess detection 0 to 30 Hz, 9999 0.01 Hz 9999 143
frequency
oY) 286 | G400 | Droop gain 0 to 100% 0.1% 0% 143
g e 287 | G401 | Droop filter time constant Oto1s 0.01s 0.3s 143
ag 288 | G402 | Droop function activation selection |0to 2, 10, 11,20t0 22 | 1 0 143
- 289 | M431 | Inverter output terminal filter 5 to 50 ms, 9999 1ms 9999 137
- 290 | M044 | Monitor negative output selection Oto7 1 0 116
[FM Type]
0, 1,10, 11, 20, 21,
= 291 D100 | Pulse train I/O selection 100 1 0 144
[CA Type]
0,1
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Initial value i
5 Pr Minimum Refer |2 @
k3] Pr. ) Name Setting range setting to (8%
(=
2 greup increments | TV | CA | page é @
A110
- 292 Automatic acceleration/deceleration |0, 1,3, 5to0 8, 11 1 0 121
F500
_ 293 F513 AcceIt.eratlon/deceleratlon separate 0to 2 1 0 121
selection
= 294 | A785 | UV avoidance voltage gain 0 to 200% 0.1% 100% 139
_ 295 E201 Frequency change increment amount 0,0.01, 041, 1, 10 0.01 0 135
setting
° 0 to 6, 99, 100 to 106
c , 99, ,
gg 296 E410 | Password lock level 199, 9999 1 9999 144
n O
g5 297 E411 | Password lock/unlock (Oto 5),1000 to 9998, 1 9999 144
oY% 9999
- 298 | A711 | Frequency search gain 0 to 32767, 9999 1 9999 127
_ 299 A701 Rotatl?n direction fietectlon 0,1, 9999 1 0 119
selection at restarting
0to 8, 10 to 20, 22,
. 25 to 28, 30 to 36,
313 <17 | M410 | DOO output selection 38 t0 57, 60, 61, 63, 1 9999 137
64, 68, 70, 79, 80,
w 84 to 99, 100 to 108,
X 110 to 116, 120, 122,
E 314 <17 | M411 | DO1 output selection 125 to 128, 1 9999 137
O 130 to 136,
(&} 138 to 157, 160, 161,
163, 164, 168, 170,
315 <17 | M412 | DO2 output selection 179, 180, 184 10 199, | 4 9999 137
200 to 208,
300 to 308, 9999 =18
331 . . . .
NO030 RS-485 communication station 0to 31 (0 to 247) 1 0 129
#19%20 number
332 3,6,12, 24, 48, 96,
NO031 | RS-485 communication speed 192, 384, 576, 768, 1 96 129
*19%20
1152
RS-485 communication stop bit
333 ) length / data length 01,10, 11 1 1
#19+20 | NO32 | PU communication data length 0,1 1 0 129
NO033 | PU communication stop bit length 0,1 1 1
NO34 RS 48.5 communication parity check 0to?2 1 2 129
c %19%20 selection
2 [ 335
o NO035 | RS-485 communication retry count 0 to 10, 9999 1 1 129
£ NO36 BS-485 communication check time 010 999.8 s, 9999 01s 0s 129
£ %19%20 interval
o
o 337 . . . g .
o No37 | RS-485 communication waiting time | ., 156 s 9999 1ms 9999 129
g #1920 setting
g 338 D010 Communication operation command 0, 1 1 0 145
source
339 D011 Communication speed command 0to 2 1 0 145
source
340 | Doo1 | Communication startup mode 0to2, 10, 12 1 0 125
selection
341 - icati
NO38 RS 48.5 communication CR/LF Oto?2 1 1 129
#1920 selection
342 NO0O1 Comnfunlcatmn EEPROM write 0, 1 1 0 129
selection
343 o
N080 | Communication error count - 1 0 129
*19%20
— 349 «17 | NO10 | Communication reset selection 0, 1 1 0 129




é Pr Minimum Initial value Refer g =
o Pr. ’ Name Setting range settin to (2%
E group 9 1ang increments | FM | CA page |3 &
350 =9 | A510 | Stop position command selection 0, 1, 9999 1 9999 145
351 =9 | A526 | Orientation speed 0to 30 Hz 0.01 Hz 2 Hz 145
352 «9 | A527 | Creep speed 0to 10 Hz 0.01 Hz 0.5 Hz 145
353 =9 | A528 | Creep switchover position 0to 16383 1 511 145
354 <9 | A529 | Position loop switchover position 0to 8191 1 96 145
S | 355+ | A530 | DC injection brake start position 0 to 255 1 5 145
"E 356 =9 | A531 | Internal stop position command 0to 16383 1 0 145
8 357 =9 | A532 | Orientation in-position zone 0 to 255 1 5 145
.5 358 «9 | A533 | Servo torque selection 0to 13 1 1 145
g 359 x9 | C141 | Encoder rotation direction 0, 1, 100, 101 1 1 145
g 360 =9 | A511 | 16-bit data selection 0to 127 1 0 145
o 361 =9 | A512 | Position shift 0to 16383 1 0 145
362 =9 | A520 | Orientation position loop gain 0.1 to 100 0.1 1 145
363 x9 | A521 | Completion signal output delay time |0to5s 01s 05s 145
364 =9 | A522 | Encoder stop check time Oto5s 0.1s 05s 145
365 =9 | A523 | Orientation limit 0to 60 s, 9999 1s 9999 145
366 =9 | A524 | Recheck time 0to5s, 9999 01s 9999 145
X 367 9 | G240 | Speed feedback range 0 to 590 Hz, 9999 0.01 Hz 9999 146
s 368 9 | G241 | Feedback gain 0to 100 0.1 1 146
§ 369 =9 | C140 | Number of encoder pulses 0 to 4096 1 1024 146
",.;, 374 | H800 | Overspeed detection level 0 to 590 Hz, 9999 0.01 Hz 9999 146
E 376 «0 | C148 Encoder_signal loss c!etection 0, 1 1 0 146
T enable/disable selection
= té 380 F300 | Acceleration S-pattern 1 0 to 50% 1% 0% 113
é%% 381 F301 | Deceleration S-pattern 1 0 to 50% 1% 0% 113
‘%%% 382 F302 | Acceleration S-pattern 2 0 to 50% 1% 0% 113
s S| 383 F303 | Deceleration S-pattern 2 0 to 50% 1% 0% 113
Qs 384 | D101 | Input pulse division scaling factor 0 to 250 1 0 144
S o 385 D110 | Frequency for zero input pulse 0 to 590 Hz 0.01 Hz 0 Hz 144
e*=-=1"386 D111 | Frequency for maximum input pulse |0 to 590 Hz 0.01 Hz 60 Hz | 50 Hz | 144
393 «9 | A525 | Orientation selection 0to2,10to 12 1 0 145
= 394 «9 | A540 | Number of machine side gear teeth | 0 to 32767 1 1 145
25 | 395+ | A541 | Number of motor side gear teeth 0 to 32767 1 1 145
§ “E 396 9 | A542 | Orientation speed gain (P term) 0 to 1000 1 60 145
2 8 397 « | A543 | Orientation speed integral time 0to20s 0.001s 0.333s 145
) 398 9 | A544 | Orientation speed gain (D term) 0to 100 0.1 1 145
399 «9 | A545 | Orientation deceleration ratio 0 to 1000 1 20 145
413 =9 | M601 | Encoder pulse division ratio 1to 32767 1 1 158
= 414 | A800 | PLC function operation selection Oto2 1 0 146
3% 415 | A801 | Inverter operation lock mode setting |0, 1 1 0 146
o £ 416 | A802 | Pre-scale function selection Oto5 1 0 146
= 417 | A803 | Pre-scale setting value 0 to 32767 1 1 146
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Initial val 5
5 Pr Minimum 2U€ | Refer g2
k3] Pr. ) Name Setting range setting to (8%
(=
2 greup increments | TV | CA | page é @
419 | B000 | Position command source selection (1)1’[1002’ 10,100, 110, 1 0 ::;’
Command pulse scaling factor
420 | B001 | numerator (electronic gear 1to 32767 1 1 149
numerator)
Command pulse multiplication
421 B002 | denominator (electronic gear 1to 32767 1 1 149
denominator)
_ 422 B003 | Position control gain 0to 150 sec™! 1 sec™! 25 sec™! 149
g 423 | B004 | Position feed forward gain 0 to 100% 1% 0% 149
[= et -
S | 424 | Boos |Position command acceleration/ 0t050's 0.001s 0s 149
c deceleration time constant
5,% 425 | B006 | Position feed forward command filter [0to 5 s 0.001s O0s 149
2 426 | B007 | In-position width 0 to 32767 pulse 1 pulse 100 pulse 149
o 427 | B008 | Excessive level error 0 to 400K pulse, 9999 | 1K pulse 40K pulse 149
428 B009 | Command pulse selection Oto5 1 0 148
429 | B010 | Clear signal selection 0,1 1 1 148
0to 5, 12, 13,
100 to 105, 112, 113,
. . 1000 to 1005, 1012,
430 B011 | Pulse monitor selection 1013, 1100 to 1105, 1 9999 148
1112, 1113, 8888,
9999
432 +9 | D120 | Pulse train torque command bias 0 to 400% 1% 0% 155
= 433 9 | D121 | Pulse train torque command gain 0 to 400% 1% 150% 155
L
= 434 <17 | N110 | Network number (CC-Link IE) 0to 255 1 0 129
c
3
8 435 17 | N111 | Station number (CC-Link IE) 0to 255 1 0 129
— 446 | B012 | Model position control gain 0to 150 sec™! 1 sec™! 25 sec”! 149
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 122
334, 8093, 8094,
9090, 9093, 9094,
9999
0to 6, 10 to 14, 20,
451 | G300 ::;‘::'t‘ii;"m” control method 100 to 106, 1 9999 126
110 to 114, 9999
. 0.4 to 55 kW, 9999 2 | 0.01 kW =2
2 453 | C201 | Second motor capacity 010 3600 KW, 9999 =3 | 0.1 KW =3 9999 126
- 454 | C202 | Number of second motor poles 2,4,6,8,10,12,9999 | 1 9999 126
D 0to 500 A, 9999 «2 0.01 A=
2 o ,
S 455 | C225 | Second motor excitation current 0103600 A, 99995 |01 A = 9999 127
= 200 V =7
3 456 | C204 | Rated second motor voltage 0 to 1000 V 0.1V 200V 5 127
.E 457 | C205 | Rated second motor frequency 10 to 400 Hz, 9999 0.01 Hz 9999 127
c
8 0to 50 Q, 9999 =2 0.001 Q =2
o 458 | C220 | Second motor constant (R1) 9999 127
» 0to 400 mQ, 9999 =3 | 0.01 mQ =3
0t0500Q,99992 | 0.001 O«
R2 -
459 | C221 | Second motor constant (R2) 010 400 mQ, 9999 =3 0,01 mQ =3 9999 127
Second motor constant (L1) / d-axis | 0 to 6000mH, 9999 2 | 0.1 mH =2
4 .
60 C222 inductance (Ld) 0 to 400mH, 9999 3 0.01 mH 3 9999 127
Second motor constant (L2) / g-axis | 0 to 6000mH, 9999 2 | 0.1 mH =2
461 | €223 | quctance (La) 0t0 400mH, 9999 -5 | 0.01 mH 5| 2000 127
A% =
462 | C224 | Second motor constant (X) 0 to 100%, 9999 g 01/‘;/ 23 9999 127
. 0 *
463 c210 Second motor auto tuning setting/ 0,1, 11, 101 1 0 127

status




Initial val R
S Pr Minimum e V&UC | pefer g2
S Pr. ’ Name Setting range setting to (8%
(=
3 drodp increments | '™ | CA | page g 3
464 B020 Digital po.smo.n control sudden stop 010360 s 01s 0s 147
deceleration time
465 | B021 | First target position lower 4 digits 0 to 9999 1 0 147
466 | B022 | First target position upper 4 digits 0 to 9999 1 0 147
467 | B023 | Second target position lower 4 digits | 0 to 9999 1 0 147
468 B024 | Second target position upper 4 digits | 0 to 9999 1 0 147
469 B025 | Third target position lower 4 digits 0 to 9999 1 0 147
470 B026 | Third target position upper 4 digits 0 to 9999 1 0 147
471 B027 | Fourth target position lower 4 digits | 0 to 9999 1 0 147
472 B028 | Fourth target position upper 4 digits | 0 to 9999 1 0 147
473 | B029 | Fifth target position lower 4 digits 0 to 9999 1 0 147
474 | B030 | Fifth target position upper 4 digits 0 to 9999 1 0 147
475 | B031 | Sixth target position lower 4 digits 0 to 9999 1 0 147
476 | B032 | Sixth target position upper 4 digits 0 to 9999 1 0 147
477 | B033 | Seventh target position lower 4 digits | 0 to 9999 1 0 147
§ 478 B034 3ieg\€:snth target position upper 4 0 to 9999 1 0 147
§ 479 | B035 | Eighth target position lower 4 digits | 0 to 9999 1 0 147
s 480 | B036 | Eighth target position upper 4 digits | 0 to 9999 1 0 147
s 481 B037 | Ninth target position lower 4 digits 0 to 9999 1 0 147
§ 482 B038 | Ninth target position upper 4 digits 0 to 9999 1 0 147
o 483 | B039 | Tenth target position lower 4 digits 0 to 9999 1 0 147
g‘ 484 | B040 | Tenth target position upper 4 digits 0 to 9999 1 0 147
(7] 485 B041 E_Ieyenth target position lower 4 0 to 9999 1 0 147
digits
486 B042 EiI;:;enth target position upper 4 0 to 9999 1 0 147
487 | B043 | Twelfth target position lower 4 digits | 0 to 9999 1 0 147
488 B044 | Twelfth target position upper 4 digits | 0 to 9999 1 0 147
489 B045 T!1|!'teenth target position lower 4 0 to 9999 1 0 147
digits
490 B046 T_hlrteenth target position upper 4 0 to 9999 1 0 147
digits
491 B047 Ff)lfrteenth target position lower 4 0 to 9999 1 0 147
digits
492 B048 F?Lfrteenth target position upper 4 0 to 9999 1 0 147
digits
493 B049 F!ft_eenth target position lower 4 0 to 9999 1 0 147
digits
494 B050 F!ftfeenth target position upper 4 0 to 9999 1 0 147
digits
s 495 | M500 | Remote output selection 0,1,10, 11 1 0 149
)
£ -og' 496 | M501 | Remote output data 1 0 to 4095 1 0 149
)
x © 497 | M502 | Remote output data 2 0 to 4095 1 0 149
. 0, 9696
= 498 | A804 | PLC function flash memory clear (0 to 9999) 1 0 146
— 500 =17 | NO11 Co.m.mun.lcatlon error execution 0109998 s 0.1s Os 129
waiting time
— |501+17| NO12 Commu_nlcatlon error occurrence 0 1 0 129
count display
— | 502 |No13 |Stop mode selection at Otod 1 0 129
communication error
o
2 503 E710 | Maintenance timer 1 0 (1o 9998) 1 0 150
2
)
= . . .
s 504 | E74q | Maintenance timer 1 warning output |, g995 9999 1 9999 150
s set time
= 505 | M001 | Speed setting reference 1to 590 Hz 0.01 Hz 60 Hz | 50 Hz | 115
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. Initial value i
5 Pr Minimum Refer |2 @
k3] Pr. ) Name Setting range setting to (8%
(=
2 group increments | '™ | CA | page é 3
516 | F4pp | S-Pattern time at a start of 0110255 0.1s 0.1s 13
= (a] acceleration
c ° c - . .
£28| 517 | Fapq | S:pattern timeat a completion of 01t025s 0.1s 01s 113
%% acceleration
©TO s "
2 % 518 F402 S pattern.tlme at a start of 011025s 0A1s 01s 13
n g o deceleration
@ A .
©| 519 | Fag3 | S-Pattern time ata completion of 0110258 01s 01s 13
deceleration
— 522 | G105 | Output stop frequency 0 to 590 Hz, 9999 0.01 Hz 9999 150
539 icati
- Noo2 | MODBUS RTU communication check |, 999 5 5 9999 01s 9999 129
%19%20 time interval
— | 541 «17 | N100 | Frequency command sign selection |0, 1 1 0 129
@ 547 | N040 | USB communication station number | 0 to 31 1 0 150
7 — -
S | 548 | Noaq |USB communication check time 0t0999.85,9999  [0.1s 9999 150
interval
549
s NO0O0O | Protocol selection 0,1 1 0 129
= %19%20
3] -
€ | 550 420 | D012 | NET mode operation command 0, 1, 9999 «i8 1 9999 145
E source selection
£ -
8 551 D013 PU mo.de operation command source 1to 3, 9999 «1s 1 9999 145
selection
— 552 H429 | Frequency jump range 0 to 30 Hz, 9999 0.01 Hz 9999 115
o § 553 A603 | PID deviation limit 0 to 100%, 9999 0.1% 9999 133
i
& 554 | A604 | PID signal operation selection 0to3,10t0 13 1 0 133
oye 555 E720 | Current average time 01to1s 0.1s 1s 150
® O
P~
2s 556 | E721 | Data output mask time 0to20s 0.1s 0s 150
©
- E
< [ * *
g% 557 E722 Current average value monitor signal 010500 A «2 0.01A = Inverter rated 150
5
3> output reference current 0 t0 3600 A +3 01A current
— 560 | A712 | Second frequency search gain 0 to 32767, 9999 1 9999 127
— 561 H020 | PTC thermistor protection level 0.5 to 30 kQ, 9999 0.01kQ 9999 110
_ 563 M021 :Eirr:::rsglzatlon time carrying-over (0 to 65535) 1 0 116
= 564 | M031 | Operating time carrying-over times (0 to 65535) 1 0 116
— | 565 |G301 |Second motorexcitation current 00400 Hz, 9999  |0.01Hz | 9999 128
break point
_ 566 G302 Second mo.tor excitation current low- 0 to 300%, 9999 01% 9999 126
speed scaling factor
&
B5%
8o%| 569 | G942 | Second motor speed control gain 0 to 200%, 9999 0.1% 9999 126
wnES
o
%_ g) 0to 3 *11*12
= = 570 E301 | Multiple rating setting 1 2 151
2< 1,213
= 571 F103 | Holding time at a start 0to 10 s, 9999 0.1s 9999 111
A680
= 573 To52 4 mA input check selection 1to 4, 9999 1 9999 151
= 574 | C211 | Second motor online auto tuning O0to2 1 0 129
° 575 | A621 | Output interruption detection time 0 to 3600 s, 9999 0.1s 1s 133
1
E e 576 | A622 | Output interruption detection level 0 to 590 Hz 0.01 Hz 0 Hz 133
8 577 | A623 | Output interruption cancel level 900 to 1100% 0.1% 1000% 133




Initial value =
S Pr Minimum Refer |2 @
S Pr. ’ Name Setting range setting to (8%
(=
3 drodp increments | '™ | CA | page g 3
c 592 | A300 | Traverse function selection Oto2 1 0 151
,g 593 | A301 | Maximum amplitude amount 0to 25% 0.1% 10% 151
= - -
5 594 | A302 Am.phtude comp_ensatlon amount 0 to 50% 0.1% 10% 151
= during deceleration
& Amplitude compensation amount
(7] o, o, o,
-q; 595 A303 during acceleration 0 to 50% 0.1% 10% 151
E 596 | A304 | Amplitude acceleration time 0.1to 3600 s 0.1s 5s 151
597 | A305 | Amplitude deceleration time 0.1to 3600 s 0.1s 5s 151
17510 215 VDC, 9999
— | 598 +16 | H102 | Undervoltage level ;750 —35V5E gega 1 %1V 9999 151
*8
. . . 0 *11%13
- 599 T721 | X10 terminal input selection 0,1 1 r— 114
— First free thermal reduction
g 600 | HOO1 frequency 1 0 to 590 Hz, 9999 0.01 Hz 9999 110
E > 601 HO002 | First free thermal reduction ratio 1 1to 100% 1% 100% 110
gil'i 602 | H003 ?;:L::g;germa' reduction 0 to 590 Hz, 9999 0.01Hz  |9999 10
° ~
.3 o 603 | HOO04 | First free thermal reduction ratio 2 1to 100% 1% 100% 110
Q@ First free thermal reduction
w 604 | HOO5 frequency 3 0 to 590 Hz, 9999 0.01 Hz 9999 110
_ Power failure stop external signal
606 | T722 input selection 0,1 1 1 139
— 607 | HO06 | Motor permissible load level 110 to 250% 1% 150% 110
= 608 | HO16 | Second motor permissible load level | 110 to 250%, 9999 1% 9999 110
o § 609 A624 PID se_t point/deviation input 1105 1 2 133
= = selection
& 610 | A625 | PID measured value input selection |1to5 1 3 133
— 611 F003 | Acceleration time at a restart 0 to 3600 s, 9999 0.1s 9999 119
_ 617 G080 Reverse rotatlo_n excitation current 0 to 300%, 9999 01% 9999 128
low-speed scaling factor
« | 635+ | M610 Cumu!atlve pulse clear signal 0to3 1 0 148
] selection
E ‘s Cumulative pulse division scaling
®© O | 6369 | M611 1to 16384 1 1 148
S £ factor
Eo Control terminal option-Cumulative
=K
(€] 2 637 »9 | M612 pulse division scaling factor 11016384 ! ! 148
638 =9 | M613 | Cumulative pulse storage 0to3 1 0 148
639 | A108 | Brake opening current selection 0,1 1 0 141
640 | A109 | Brake operation frequency selection |0, 1 1 0 141
Second brake sequence operation
641 A130 selection 0,7,8,9999 1 0 141
.5 642 | A120 | Second brake opening frequency 0to 30 Hz 0.01 Hz 3Hz 141
E 643 | A121 | Second brake opening current 0 to 400% 0.1% 130% 141
32 644 A122 Second brake opening current 0to2s 01s 03s 141
® detection time : )
§ 645 | A123 | Second brake operation time at start |0to5s 0.1s 0.3s 141
o 646 | A124 | Second brake operation frequency 0to 30 Hz 0.01 Hz 6 Hz 141
2 647 | A125 | Second brake operation time atstop |0to5s 0.1s 0.3s 141
4 A .
© Second deceleration detection
@ 648 A126 function selection 0.1 ! 0 141
Second brake opening current
650 | A128 selection 0, 1 1 0 141
Second brake operation frequency
651 A129 selection 0,1 1 0 141
o
S E S| 653 | G410 | Speed smoothing control 0 to 200% 0.1% 0% 152
SBE
00
W EO| 654 | G411 | Speed smoothing cutoff frequency 0to 120 Hz 0.01 Hz 20 Hz 152
)

}SI J9joweled H

79



}SIT J9)sweled H

80

Initial value i
5 Pr Minimum Refer |2 @
k3] Pr. ) Name Setting range setting to (8%
(=
3 greup increments | '™ | CA | page é b3
85 655 | M530 | Analog remote output selection 0,1,10, 11 1 0 152
0=
£ ’g 656 | M531 | Analog remote output 1 800 to 1200% 0.1% 1000% 152
o
;,u:-’ 657 | M532 | Analog remote output 2 800 to 1200% 0.1% 1000% 152
o h
S5 658 | M533 | Analog remote output 3 800 to 1200% 0.1% 1000% 152
c h
<3 659 | M534 | Analog remote output 4 800 to 1200% 0.1% 1000% 152
S Increased magnetic excitation
)
= 660 | G130 deceleration operation selection 0.1 ! 0 153
£ (3]
-5 661 | G131 | Magnetic excitation increase rate 0 to 40%, 9999 0.1% 9999 153
Q=
= ©
58 . o
2% 662 G132 Increased magnetic excitation 0 to 300% 01% 100% 153
& current level
_ 663 MO060 Control circuit temperature signal 010 100°C 1°C 0°C 153
output level
_ 665 G125 :aei%eneratlon avoidance frequency 0 to 200% 01% 100% 159
= 668 | A786 | Power failure stop frequency gain 0 to 200% 0.1% 100% 139
— | 673420 Goeo | SF-PR slip amount adjustment 2,4,6,9999 1 9999 153
operation selection
— | 674 +20 | G061 | SF-PR slip amount adjustment gain | 0 to 500% 0.1% 100% 153
a 679 | G420 | Second droop gain 0 to 100%, 9999 0.1% 9999 143
§3 680 | G421 | Second droop filter time constant O0to1s, 9999 0.01s 9999 143
O 5 Second droop function activation 0to 2, 10, 11,
'g S | 681 | G422 0 tion 20 to 22, 9999 L 9999 143
3 © 682 G423 | Second droop break point gain 0.1 to 100%, 9999 0.1% 9999 143
n 683 | G424 | Second droop break point torque 0.1 to 100%, 9999 0.1% 9999 143
= 684 | C000 | Tuning data unit switchover 0,1 1 0 127
& 686 E712 | Maintenance timer 2 0 (1 to 9998) 1 0 150
o - - -
= 687 | E713 | Maintenance timer 2warning output |, 995 9999 1 9999 150
c set time
‘2 688 | E714 | Maintenance timer 3 0 (1 to 9998) 1 0 150
'a . A .
= | 689 | E715 |Maintenance timer3 warning output |, 9q9g 9999 1 9999 150
set time
= 690 H881 | Deceleration check time 0 to 3600 s, 9999 0.1s 1s 153
s 692 | Ho1q | Second free thermal reduction 0 to 590 Hz, 9999 001Hz  |9999 10
£ frequency 1
E > 693 | H012 | Second free thermal reduction ratio 1 | 1 to 100% 1% 100% 110
2 | 694 |Ho13 | Second free thermal reduction 00590 Hz, 9999 |0.01Hz | 9999 110
g :| frequency 2
..E o 695 HO014 | Second free thermal reduction ratio 2 | 1 to 100% 1% 100% 110
3 -
] 696 | Ho1s | Second free thermal reduction 0 to 590 Hz, 9999 0.01Hz  |9999 10
frequency 3
— 699 | T740 | Input terminal filter 5 to 50 ms, 9999 1ms 9999 136




Initial val R
S Pr Minimum e V&UC | pefer g2
S Pr. ’ Name Setting range setting to (8%
(=
3 drodp increments | '™ | CA | page g 3
702 «20 | C106 | Maximum motor frequency 0 to 400 Hz, 9999 0.01 Hz 9999 127
. 0 to 5000 mV/(rad/s), | 0.1 mV/
706 20 | C130 | Induced voltage constant (phi f) 9999 (radis) 9999 127
707 | C107 | Motor inertia (integer) 10 to 999, 9999 1 9999 127
711 =20 | C131 | Motor Ld decay ratio 0 to 100%, 9999 0.1% 9999 127
712 20 | C132 | Motor Lq decay ratio 0 to 100%, 9999 0.1% 9999 127
717 «20 | C182 | Starting resistance tuning 0 to 200%, 9999 0.1% 9999 127
compensation
Starting magnetic pole position 0to 6000 ps, 10000 to
o | 121220 C185 | yetection pulse width 16000 s, 9999 Ths 9999 127
E 724 | C108 | Motor inertia (exponent) 0to 7, 9999 1 9999 127
E 725 20 | C133 | Motor protection current level 100 to 500%, 9999 0.1% 9999 127
9 Second motor induced voltage | 0 to 5000 mV/(rad/s), | 0.1 mV/
o ,
5 73820 | C230 | . ciant (phi f) 9999 (radls) 9999 127
g 739 =20 | C231 | Second motor Ld decay ratio 0 to 100%, 9999 0.1% 9999 127
740 =20 | C232 | Second motor Lq decay ratio 0 to 100%, 9999 0.1% 9999 127
741 «20 | C282 | Second starting resistance tuning | 4, 5509, 9999 0.1% 9999 127
compensation
Second motor magnetic pole 0 to 6000 ps, 10000 to
74220 | C285 | 4+ ction pulse width 16000 ps, 9999 Ths 9999 127
743 =20 | C206 | Second motor maximum frequency | 0 to 400 Hz, 9999 0.01 Hz 9999 127
744 | C207 | Second motor inertia (integer) 10 to 999, 9999 1 9999 127
745 | C208 | Second motor inertia (exponent) 0to 7, 9999 1 9999 127
746 .20 | C233 | Second motorprotection current 1409 15 500%, 9999 | 0.1% 9999 127
— | 747 20| G350 | Second motor low-speed range 0, 9999 1 9999 154
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 0 133
— 1011, 2000, 2001,
2 2010, 2011
= -
S | 754 | Aes2 | Second PID control automatic 0 to 590 Hz, 9999 0.01Hz  |9999 133
a switchover frequency
o 755 | A651 | Second PID action set point 0 to 100%, 9999 0.01% 9999 133
756 | A653 | Second PID proportional band 0.1 to 1000%, 9999 0.1% 100% 133
757 | A654 | Second PID integral time 0.1 to 3600 s, 9999 0.1s 1s 133
758 A655 | Second PID differential time 0.01t0 10 s, 9999 0.01s 9999 133
759 A600 | PID unit selection 0 to 43, 9999 1 9999 133
760 | A616 | Pre-charge fault selection 0,1 1 0 154
5 761 A617 | Pre-charge ending level 0 to 100%, 9999 0.1% 9999 154
5 762 | A618 | Pre-charge ending time 0 to 3600 s, 9999 0.1s 9999 154
§ 763 | A619 | Pre-charge upper detection level 0 to 100%, 9999 0.1% 9999 154
g 764 | A620 | Pre-charge time limit 0 to 3600 s, 9999 0.1s 9999 154
g 765 | A656 | Second pre-charge fault selection 0,1 1 0 154
© 766 | A657 | Second pre-charge ending level 0 to 100%, 9999 0.1% 9999 154
g 767 | A658 | Second pre-charge ending time 0 to 3600 s, 9999 0.1s 9999 154
2 768 | A659 Ise‘f,‘;‘l’"d pre-charge upper detection |, 1649, 9999 0.1% 9999 154
769 | A660 | Second pre-charge time limit 0 to 3600 s, 9999 0.1s 9999 154
~ = 774 | M101 | Operation panel monitor selection1 | 1103, 5t0 14, 1 9999 116
85 17 to 20, 22 to 36,
c5 775 | M102 | Operation panel monitor selection 2 | 38 t0 46, 50 to 57, 61, | 1 9999 116
oc
62, 64, 67, 71 to 74,
=2 776 | M103 | Operation panel monitor selection 3 87 to 98, 100, 90999 1 9999 116
A681 i i
- | 777 4 mA input check operation 00590 Hz, 9999 |0.01Hz | 9999 151
T053 | frequency
A682
- 778 To54 4 mA input check filter 0to10s 0.01s O0s 151
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_s Pr Minimum Initial value Refer g =
S Pr. ’ Name Setting range setting to (8%
(=
2 drosp increments | '™ | CA | page g 3
— | 779 | No14 | Operation frequency during 0 to 590 Hz, 9999 0.01Hz  |9999 129
communication error
— | 788 «20 | G250 | LOW Speed range torque 0, 9999 1 9999 154
characteristic selection
— | 791 =20 | FO70 | Acceleration time in low-speed range | 0 to 3600 s, 9999 0.1s 9999 109
— | 792 «20 | FO71 | Deceleration time in low-speed range | 0 to 3600 s, 9999 0.1s 9999 109
_ 799 M520 Pulse increment setting for output 0.1, 1, 10, 100, 1000 0.1 KWh 1 kWh 154
power kWh
. 0to 6, 9 to 14, 20,
= 800 G200 | Control method selection 100 to 106, 109 to 114 1 20 126
= 801 H704 | Output limit level 0 to 400%, 9999 0.1% 9999 113
— 802 | G102 | Pre-excitation selection 0,1 1 0 110
803 G210 Constant _ou_tput range torque 0to 2, 10, 11 1 0 113,
characteristic selection 155
-]
273 804 | D400 | Torque command source selection 0to6 1 0 :152
CE
2 E | 805 | D401 | Torque command value (RAM) 600 to 1400% 1% 1000% 1;‘;
o
Torque command value (RAM, o o o 113,
806 D402 EEPROM) 600 to 1400% 1% 1000% 155
:-é 807 | H410 | Speed limit selection Oto2 1 0 155
= | 808 | H411 ::h‘:"'i‘:’ard rotation speed limitispeed | 45 1y, 0.01Hz |60 Hz |50 Hz | 155
o
& - — -
& | 809 | H4q2 |Reverse rotation speed limitireverse- | o, 400 11, 9999 [0.01Hz | 9999 155
side speed limit
810 H700 | Torque limit input method selection | 0to 2 1 0 113
811 | D030 | Set resolution switchover 0,1, 10, 11 1 0 :::
E 812 | H701 | Torque limit level (regeneration) 0 to 400%, 9999 0.1% 9999 13
9 813 | H702 | Torque limit level (3rd quadrant) 0 to 400%, 9999 0.1% 9999 113
g 814 | H703 | Torque limit level (4th quadrant) 0 to 400%, 9999 0.1% 9999 113
= 815 | H710 | Torque limit level 2 0 to 400%, 9999 0.1% 9999 113
816 | H720 | Torque limit level during acceleration | 0 to 400%, 9999 0.1% 9999 113
817 | H721 | Torque limit level during deceleration | 0 to 400%, 9999 0.1% 9999 113
_% > 818 c112 Easy gain tuning response level 11015 1 9 156
e setting
&+ 819 | C113 | Easy gain tuning selection O0to2 1 0 156
820 | G211 | Speed control P gain 1 0 to 1000% 1% 60% 156
821 G212 | Speed control integral time 1 0to20s 0.001s 0.333s 156
822 | T003 | Speed setting filter 1 0to5s, 9999 0.001s 9999 123
823 x9 | G215 | Speed detection filter 1 0to0.1s 0.001s 0.001s 156
824 | G213 | Torque control P gain 1 (currentloop | . 5400, 1% 100% 156
proportional gain)
c 825 | G214 | Torque control integral time 1 0 to 500 ms 0.1ms 5ms 156
H (current loop integral time)
© 826 T004 | Torque setting filter 1 0to5s, 9999 0.001s 9999 123
§ 827 | G216 | Torque detection filter 1 0to0.1s 0.001s O0s 156
‘s‘ 828 | G224 | Model speed control gain 0 to 1000% 1% 60% 157
g 829 «0 | A546 Number of machine end encoder 0 to 4096 1 9999 145
@ pulses
E‘ 830 | G311 | Speed control P gain 2 0 to 1000%, 9999 1% 9999 156
831 G312 | Speed control integral time 2 0to 20 s, 9999 0.001s 9999 156
832 TO005 | Speed setting filter 2 0to5s, 9999 0.001s 9999 123
833 x9 | G315 | Speed detection filter 2 0t00.1s, 9999 0.001s 9999 156
834 | G313 | Torque control P gain 2 0 to 500%, 9999 1% 9999 156
835 | G314 | Torque control integral time 2 0 to 500 ms, 9999 0.1 ms 9999 156
836 | T006 | Torque setting filter 2 0to5s, 9999 0.001s 9999 123
837 | G316 | Torque detection filter 2 0t00.1s, 9999 0.001s 9999 156




Initial value =
S Pr Minimum Refer |2 @
S Pr. ’ Name Setting range setting to (8%
(=
3 grodp increments | '™ | CA | page g 3
840 | G230 | Torque bias selection 0 to 3, 24, 25, 9999 1 9999 157
841 G231 | Torque bias 1 600 to 1400%, 9999 1% 9999 157
» 842 G232 | Torque bias 2 600 to 1400%, 9999 1% 9999 157
E 843 G233 | Torque bias 3 600 to 1400%, 9999 1% 9999 157
< 844 | G234 | Torque bias filter 0 to 5s, 9999 0.001s 9999 157
g 845 | G235 | Torque bias operation time 0 to 5s, 9999 0.01s 9999 157
= 846 | G236 | Torque bias balance compensation 0to 10V, 9999 0.1V 9999 157
847 | G237 | Fall-time torque bias terminal 1 bias | 0 to 400%, 9999 1% 9999 157
848 | G238 | Fall-time torque bias terminal 1 gain | 0 to 400%, 9999 1% 9999 157
849 | T007 | Analog input offset adjustment 0 to 200% 0.1% 100% 123
850 | G103 | Brake operation selection Oto2 1 0 110
851 «0 | C240 Control terminal option-Number of 0 to 4096 1 2048 145
encoder pulses
852 « | C241 Cont_rol te.rmln_al option-Encoder 0,1, 100, 101 1 1 145
rotation direction
= 853 x9 | H417 | Speed deviation time 0to100s 0.1s 1s 143
£ 854 | G217 | Excitation ratio 0 to 100% 1% 100% 158
3]
c Control terminal option-Signal loss
"_E 85549 | C248 detection enable/disable selection 0.1 ! 0 146
= 858 T040 | Terminal 4 function assignment 0,1, 4,9999 1 0 158
o
= Torque current/Rated PM motor 0to 500 A, 9999 =2 0.01 A2
% 859 C126 current 0 to 3600 A, 9999 =3 0.1Ax3 9999 127
<
Second motor torque current/Rated | 0 to 500 A, 9999 =2 0.01 A=
860 C226 PM motor current 0 to 3600 A, 9999 =3 0.1Ax3 9999 127
862 =9 | C242 | Encoder option selection 0,1 1 0 145
863 +o | Me0Q | Contro! terminal option-Encoder |, 30747 1 1 158
pulse division ratio
864 | M470 | Torque detection 0 to 400% 0.1% 150% 158
865 | M446 | Low speed detection 0 to 590 Hz 0.01 Hz 1.5Hz 116
c
8o 866 | M042 | Torque monitoring reference 0 to 400% 0.1% 150% 118
55
E L=
— 867 | M321 | AM output filter Oto5s 0.01s 0.01s 160
— 868 T010 | Terminal 1 function assignment 0 to 6, 9999 1 0 158
— 869 | M334 | Current output filter Oto5s 0.01s - 0.02s | 160
= 870 | M440 | Speed detection hysteresis 0to5Hz 0.01 Hz 0 Hz 116
g 872 «15 | H201 | Input phase loss protection selection | 0, 1 1 0 139
"'3 g 873 +9 | H415 | Speed limit 0 to 400 Hz 0.01 Hz 20 Hz 143
% 2 874 | H730 | OLT level setting 0 to 400% 0.1% 150% 113
S
@i | 875 | HO30 | Fault definition 0,1 1 0 158
— 876 9 | H022 | Thermal protector input 0,1 1 1 110
E 877 G220 Speeq feed forward controllm.odel 0to 2 1 0 157
o adaptive speed control selection
QE 878 | G221 | Speed feed forward filter Oto1s 0.01s Os 157
S E 879 | G222 | Speed feed forward torque limit 0 to 400% 0.1% 150% 157
'S'E 880 | C114 | Load inertia ratio 0 to 200 times 0.1 times 7 times 157
o 881 G223 | Speed feed forward gain 0 to 1000% 1% 0% 157
8 882 | G120 Regen_eratlon avoidance operation 0to2 1 0 159
= selection
S Regeneration avoidance operation DC380 V =7
% g 883 G121 level 300 to 1200 V 0.1V DC760V +8 159
5 3 884 | G122 Regenera_tlon av0|d.ance at per Oto5 1 0 159
= g deceleration detection sensitivity
© 3 - -
o 885 | G123 | Regeneration avoidance 0 to 590 Hz, 9999 001Hz |6Hz 159
5 compensation frequency limit value
o
& 886 | G124 | Regeneration avoidance voltage gain | 0 to 200% 0.1% 100% 159
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Initial val &
S Pr Minimum Value | Refer g2
S Pr. ’ Name Setting range setting to (8%
(=
2 drosp increments | '™ | CA | page g 3
)
o 888 | E420 | Free parameter 1 0 to 9999 1 9999 159
29
£E
g 889 E421 | Free parameter 2 0 to 9999 1 9999 159
891 M023 Cu_mulat_lve power monitor digit 0to 4, 9999 1 9999 116,
shifted times 159
= 892 M200 | Load factor 30 to 150% 0.1% 100% 159
-g 893 M201 Energy savmg monitor reference 0.1 to 55 kW =2 0.01 kKW =2 Invertgr rated 159
2 (motor capacity) 0 to 3600 kW =3 0.1 kW =3 capacity
g, 894 M202 Control selection dun:lng commercial 0to3 1 0 159
£ power-supply operation
o 895 | M203 | Power saving rate reference value 0, 1, 9999 1 9999 159
= 896 | M204 | Power unit cost 0 to 500, 9999 0.01 9999 159
E 897 | M205 | Power saving monitor average time | 0 to 1000 h, 9999 1h 9999 159
o - - -
898 | M206 :&‘;"fr saving cumulative monitor |, 4 4, g999 1 9999 159
899 | M207 | Operation time rate (estimated value) | 0 to 100%, 9999 0.1% 9999 159
Co
(900) | M310 | FM/CA terminal calibration - - - 160
*10
C1
(901) | M320 | AM terminal calibration - - - 160
*10
C2 Terminal 2 frequency setting bias
(902) | T200 0to 590 Hz 0.01 Hz 0 Hz 132
«10 frequency
C3
(902) | T201 | Terminal 2 frequency setting bias 0 to 300% 0.1% 0% 132
*10
125 Terminal 2 frequency setting gain
(903) | T202 0 to 590 Hz 0.01 Hz 60 Hz | 50 Hz | 132
10 frequency
C4
(903) | T203 | Terminal 2 frequency setting gain 0 to 300% 0.1% 100% 132
:
5 . . .
% | (904) | T4op | Ferminal 4 frequency setting bias 0 to 590 Hz 0.01 Hz 0 Hz 132
£ 10 frequency
©
s | C6
= (904) | T401 | Terminal 4 frequency setting bias 0 to 300% 0.1% 20% 132
2 *10
g 126 Terminal 4 frequency setting gain
= (905) | T402 0 to 590 Hz 0.01 Hz 60 Hz | 50 Hz | 132
© 10 frequency
(&]
Cc7
(905) | T403 | Terminal 4 frequency setting gain 0 to 300% 0.1% 100% 132
*10
C12
(917) | T100 | Terminal 1 bias frequency (speed) 0 to 590 Hz 0.01 Hz 0Hz 132
*10
C13
(917) | T101 | Terminal 1 bias (speed) 0 to 300% 0.1% 0% 132
*10
C14
(918) | T102 | Terminal 1 gain frequency (speed) 0 to 590 Hz 0.01 Hz 60 Hz | 50 Hz | 132
*10
C15
(918) | T103 | Terminal 1 gain (speed) 0 to 300% 0.1% 100% 132
*10
c16 Terminal 1 bias command (torque/
(919) | T110 . 0 to 400% 0.1% 0% 132
10 magnetic flux)




Initial val =
S Pr Minimum |2 VUG | pefer g2
] Pr. ’ Name Setting range setting to |8 &
E group increments EM e page 3 b3
o
c17 Terminal 1 bias (torque/magnetic
(919) | T111 0 to 300% 0.1% 0% 132
10 flux)
c18 Terminal 1 gain command (torque/
(920) | T112 . 0 to 400% 0.1% 150% 132
10 magnetic flux)
c19 Terminal 1 gain (torque/magnetic
(920) | T113 0 to 300% 0.1% 100% 132
10 flux)
C8
(930) | M330 | Current output bias signal 0to 100% 0.1% - 0% 160
*10
C9
(930) | M331 | Current output bias current 0to 100% 0.1% - 0% 160
*10
Cc10
(931) | M332 | Current output gain signal 0to 100% 0.1% - 100% | 160
*10
g C11
o (931) | M333 | Current output gain current 0to 100% 0.1% - 100% | 160
g *10
5 c38 Terminal 4 bias command (torque/
S | (932) | T410 , 0 to 400% 0.1% 0% 132
g .10 magnetic flux)
§ [ c30 . . )
s (932) | T411 :;ermlnal 4 bias (torque/magnetic 0 t0 300% 01% 20% 132
© #10 ux)
(S]
C40 Terminal 4 gain command (torque/
(933) | T412 . 0 to 400% 0.1% 150% 132
.10 magnetic flux)
Ca1 Terminal 4 gain (torque/magnetic
(933) | T413 flux) 0 to 300% 0.1% 100% 132
*10
C42
(934) | A630 | PID display bias coefficient 0 to 500, 9999 0.01 9999 133
*10
C43
(934) | A631 | PID display bias analog value 0 to 300% 0.1% 20% 133
*10
C4a4
(935) | A632 | PID display gain coefficient 0 to 500, 9999 0.01 9999 133
*10
C45
(935) | A633 | PID display gain analog value 0 to 300% 0.1% 100% 133
*10
— 977 E302 | Input voltage mode selection 0,1 1 0 160
10 =2 10 =2
= 989 | E490 | Parameter copy alarm release 100 3 1 100 3 160
990 | E104 | PU buzzer control 0,1 1 1 161
991 | E105 | PU contrast adjustment 0to 63 1 58 161
c 0to 3, 5to 14,
g . Lo 17 t0 20, 22 to 36,
€5 | 992 |M104 gl’;‘:]rif;'f:e':’:c"t?;:e“'"g dial push 38 to 46, 50 to 57, 61, | 1 0 116
25 62, 64, 67, 71 to 74,
87 to 98, 100
g-§ 994 | G403 | Droop break point gain 0.1 to 100%, 9999 0.1% 9999 143
Oc
a 2 995 | G404 | Droop break point torque 0.1 to 100% 0.1% 100% 143
— 997 | H103 | Fault initiation 0 to 255, 9999 1 9999 161
0, 3003, 3103, 8009,
998 «20 | E430 | PM parameter initialization Simple) 8109, 9009, 9109 1 0 222
1,2,10, 11,12, 13,
= 999 | E431 | Automatic parameter setting Simple) | 5,51 9999 1 9999 161
— 1000 | E108 | Direct setting selection 0to2 1 0 161
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g . or ) » Min::pum Initial value thafer g g
132?)2 C150 ';g;f‘;i":i';?]:arget currentadjustment | 5, 4500, 9999 0.1% 9999 127
Tés £ 1003 | G601 | Notch filter frequency 0, 8 to 1250 Hz 1 Hz 0 162
% "g' 1004 | G602 | Notch filter depth O0to3 1 0 162
3 < | 1005 | G603 | Notch filter width Oto3 1 0 162
S | 1006 | E020 | Clock (year) 2000 to 2099 1 2000 162
‘_c’>'§ 1007 | E021 | Clock (month, day) 11 to 12/31 1 101 162
© = 1008 | E022 | Clock (hour, minute) 0:00 to 23:59 1 0 162
— | 1015 | A607 'f’r’;‘;?lf;:;” selection at limited 0t02,10to 12 1 0 133
_ 1016 | H021 ::12 thermistor protection detection 01060's 1s 0s 110
— 1018 | M045 | Monitor with sign selection 0, 9999 1 9999 116
1020 | A900 | Trace operation selection Oto4 1 0 163
1021 | A901 | Trace mode selection O0to2 1 0 163
1022 | A902 | Sampling cycle 0to9 1 2 163
1023 | A903 | Number of analog channels 1t08 1 4 163
1024 | A904 | Sampling auto start 0,1 1 0 163
1025 | A905 | Trigger mode selection Oto4 1 0 163
1026 | A906 | Number of sampling before trigger 0 to 100% 1% 90% 163
1027 | A910 | Analog source selection (1ch) 201 163
1028 | A911 | Analog source selection (2ch) 17'[?(03’2(5),’[221'(4(; 24, 202 163
1029 | A912 | Analog source selection (3ch) 3210 36, 39 to 42, 46, 203 163
1030 | A913 | Analog source selection (4ch) g; t;ffc; 31 62, 64, ] 204 163
1031 | A914 | Analog source selection (5ch) 87’to 08, 20’1 to 213, 205 163
,§ 1032 | A915 | Analog source selection (6ch) 222 10 227, 206 163
E 1033 | A916 | Analog source selection (7ch) ggg Ig gg; 207 163
© 1034 | A917 | Analog source selection (8ch) 208 163
§ 1035 | A918 | Analog trigger channel 1t08 1 1 163
1036 | A919 | Analog trigger operation selection 0,1 1 0 163
1037 | A920 | Analog trigger level 600 to 1400 1 1000 163
1038 | A930 | Digital source selection (1ch) 1 163
1039 | A931 | Digital source selection (2ch) 2 163
1040 | A932 | Digital source selection (3ch) 3 163
1041 | A933 | Digital source selection (4ch) 1t 255 ] 4 163
1042 | A934 | Digital source selection (5ch) 5 163
1043 | A935 | Digital source selection (6ch) 6 163
1044 | A936 | Digital source selection (7ch) 7 163
1045 | A937 | Digital source selection (8ch) 8 163
1046 | A938 | Digital trigger channel 1t08 1 1 163
1047 | A939 | Digital trigger operation selection 0,1 1 0 163
— 1048 | E106 | Display-off waiting time 0 to 60 min 1 min 0 min 163
— 1049 | E110 | USB host reset 0, 1 1 0 163




Initial val R
S Pr Minimum |2 VUG | pefer g2
S Pr. ’ Name Setting range setting to (8%
(=
2 group increments | TM | CA page g o
1072 | A310 | DC Prake judgment time foranti- |, 14 ¢ 01s 3s 163
sway control operation
S 1073 | A311 Antl-syvay control operation 0, 1 1 0 163
5 selection
§ 1074 | A312 | Anti-sway control frequency 0.05 to 3 Hz, 9999 0.001 Hz 1Hz 163
= 1075 | A313 | Anti-sway control depth Oto3 1 0 163
% 1076 | A314 | Anti-sway control width Oto3 1 0 163
E 1077 | A315 | Rope length 0.1t0o 50 m 0.1m 1m 163
1078 | A316 | Trolley weight 1 to 50000 kg 1 kg 1 kg 163
1079 | A317 | Load weight 1 to 50000 kg 1 kg 1 kg 163
= 1103 | F040 | Deceleration time at emergency stop 0to 3600 s 01s 5s 163
55 1106 | M050 | Torque monitor filter 0to5s, 9999 0.01s 9999 116
§§ 1107 | M051 | Running speed monitor filter 0to5s, 9999 0.01s 9999 116
=2 1108 | M052 | Excitation current monitor filter 0to5s, 9999 0.01s 9999 116
— 1113 | H414 | Speed limit method selection 0to 2, 10, 9999 1 0 155
= 1114 | D403 | Torque command reverse selection 0, 1 1 1 155
_ 115 | G218 22::ed control integral term clear 0 t0 9998 ms 1 ms 0s 156
— | 1116 | G2oe | Constant output range speed control |, 1549, 0.1% 0% 156
P gain compensation
— | 1117 | G2e1 | Speed control P gain 1 (per-unit 0 to 300, 9999 0.01 9999 156
system)
— | 1118 | G3e1 | Speed control P gain 2 (per-unit 0 to 300, 9999 0.01 9999 156
system)
— | 1119 | G2e2 |Model speed control gain (per-unit |, 55, 9999 0.01 9999 157
system)
-uni 120 Hz =2
_ 121 | G260 Per-unit speed control reference 0 to 400 Hz 0.01 Hz 156,
frequency 60 Hz 3 157
1134 | A605 | PID upper limit manipulated value 0 to 100% 0.1% 100% 133
1135 | A606 | PID lower limit manipulated value 0 to 100% 0.1% 100% 133
1136 | A670 | Second PID display bias coefficient | 0 to 500, 9999 0.01 9999 133
1137 | A6T1 f:l'fj:"d PID display bias analog 0 to 300% 0.1% 20% 133
1138 | A672 | Second PID display gain coefficient | 0 to 500, 9999 0.01 9999 133
1139 | A673 | Second PID display gain analog 0 to 300% 0.1% 100% 133
1140 | A664 Secon_d PID set point/deviation input 1105 1 2 133
3 selection
£ 1141 | A665 Secon_d PID measured value input 1105 1 3 133
8 selection
a 1142 | A640 | Second PID unit selection 0 to 43, 9999 1 9999 133
o 1143 | A641 | Second PID upper limit 0 to 100%, 9999 0.1% 9999 133
1144 | A642 | Second PID lower limit 0 to 100%, 9999 0.1% 9999 133
1145 | A643 | Second PID deviation limit 0 to 100%, 9999 0.1% 9999 133
1146 | A644 | Second PID signal operation selection |0to 3, 10to 13 1 0 133
147 | A661 :;ceond output interruption detection 00 3600 s, 9999 01s 1s 133
1148 | A662 f;?::nd outputinterruption detection |\ 59, 1, 0.01 Hz 0 Hz 133
1149 | A663 Ise‘f,‘;‘l’"d output interruption cancel | g5 4, 41099, 0.1% 1000% 133
o 5 1150 | A810
i "g' to to PLC function user parameters 1 to 50 | 0 to 65535 1 0 146
3 1199 | A859
= 1220 | B100 | Parameter for manufacturer setting.
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Initial val =
5 Pr Minimum fH1al Value | Refer g2
k3] Pr. ) Name Setting range setting to (8%
(=
2 group increments | '™ | CA | page é b3
1221 | B101 Start c.ommand edge detection 0, 1 1 0 147
selection
1222 | B120 | First positioning acceleration time 0.01to 360 s 0.01s 5s 147
1223 | B121 | First positioning deceleration time 0.01to 360 s 0.01s 5s 147
1224 | B122 | First positioning dwell time 0 to 20000 ms 1ms 0ms 147
. . . 0to2,10to 12,
1225 | B123 | First positioning sub-function 100 to 102, 110 to 112 1 10 147
1226 | B124 | Second positioning acceleration time | 0.01 to 360 s 0.01s 5s 147
1227 | B125 | Second positioning deceleration time | 0.01 to 360 s 0.01s 5s 147
1228 | B126 | Second positioning dwell time 0 to 20000 ms 1ms 0 ms 147
s . 0to2,10to 12,
1229 | B127 | Second positioning sub-function 100 to 102, 110 to 112 1 10 147
1230 | B128 | Third positioning acceleration time 0.01t0 360 s 0.01s 5s 147
1231 | B129 | Third positioning deceleration time 0.01t0 360 s 0.01s 5s 147
1232 | B130 | Third positioning dwell time 0 to 20000 ms 1ms 0 ms 147
. I . 0to2,10to 12,
1233 | B131 | Third positioning sub-function 100 to 102, 110 to 112 1 10 147
1234 | B132 | Fourth positioning acceleration time | 0.01to 360 s 0.01s 5s 147
S 1235 | B133 | Fourth positioning deceleration time | 0.01to 360 s 0.01s 5s 147
'g 1236 | B134 | Fourth positioning dwell time 0 to 20000 ms 1ms 0ms 147
° I . 0t0 2, 10to 12,
§ 1237 | B135 | Fourth positioning sub-function 100 to 102, 110 to 112 1 10 147
'g 1238 | B136 | Fifth positioning acceleration time 0.01t0 360 s 0.01s 5s 147
g 1239 | B137 | Fifth positioning deceleration time 0.01t0 360 s 0.01s 5s 147
g' 1240 | B138 | Fifth positioning dwell time 0 to 20000 ms 1ms 0ms 147
7 . . . 0to 2, 10to 12,
1241 | B139 | Fifth positioning sub-function 100 to 102, 110 to 112 1 10 147
1242 | B140 | Sixth positioning acceleration time 0.01t0 360 s 0.01s 5s 147
1243 | B141 | Sixth positioning deceleration time 0.01t0 360 s 0.01s 5s 147
1244 | B142 | Sixth positioning dwell time 0 to 20000 ms 1ms 0 ms 147
. . . 0to2,10to 12,
1245 | B143 | Sixth positioning sub-function 100 to 102, 110 to 112 1 10 147
1246 | B144 3:::”“ positioning acceleration 0.011t0 360 s 0.01s 5s 147
1247 | B145 f;;"ee“th positioning deceleration 0.0110360 s 0.01s 5s 147
1248 | B146 | Seventh positioning dwell time 0 to 20000 ms 1ms 0ms 147
I . 0to2,10to 12,
1249 | B147 | Seventh positioning sub-function 100 to 102, 110 to 112 1 10 147
1250 | B148 | Eighth positioning acceleration time | 0.01to 360 s 0.01s 5s 147
1251 | B149 | Eighth positioning deceleration time | 0.01 to 360 s 0.01s 5s 147
1252 | B150 | Eighth positioning dwell time 0 to 20000 ms 1ms 0 ms 147
. . . 0to2,10to 12,
1253 | B151 | Eighth positioning sub-function 100 to 102, 110 to 112 1 10 147
1254 | B152 | Ninth positioning acceleration time 0.01t0 360 s 0.01s 5s 147




ON upper 4 digits

Initial value =
S Pr Minimum Refer |2 @
S Pr. ’ Name Setting range setting to (8%
(=
3 drodp increments | '™ | CA | page g 3
1255 | B153 | Ninth positioning deceleration time | 0.01t0 360 s 0.01s 5s 147
1256 | B154 | Ninth positioning dwell time 0 to 20000 ms 1ms 0 ms 147
. e . 0to2,10to 12,
1257 | B155 | Ninth positioning sub-function 100 to 102, 110 to 112 1 10 147
1258 | B156 | Tenth positioning acceleration time | 0.01t0 360 s 0.01s 5s 147
1259 | B157 | Tenth positioning deceleration time | 0.01t0 360 s 0.01s 5s 147
1260 | B158 | Tenth positioning dwell time 0 to 20000 ms 1ms 0ms 147
e . 0to2,10to 12,
1261 | B159 | Tenth positioning sub-function 100 to 102, 110 to 112 1 10 147
1262 | B160 E:ﬁ:e"th positioning acceleration | 51, 360 5 0.01s 55 147
1263 | B161 E:::e"th positioning deceleration |, 1\ 361 0.01s 5s 147
1264 | B162 | Eleventh positioning dwell time 0 to 20000 ms 1ms 0ms 147
. . 0to 2, 10to 12,
1265 | B163 | Eleventh positioning sub-function 100 to 102, 110 to 112 1 10 147
1266 | B164 | Twelfth positioning acceleration time | 0.01 to 360 s 0.01s 5s 147
1267 | B165 | Twelfth positioning deceleration time | 0.01 to 360 s 0.01s 5s 147
1268 | B166 | Twelfth positioning dwell time 0 to 20000 ms 1ms 0 ms 147
s . . 0to2,10to 12,
1269 | B167 | Twelfth positioning sub-function 100 to 102, 110 to 112 1 10 147
s | 1270 | B168 ;';:::ee“th positioning acceleration | 4y, 360 0.01s 5s 147
= - ——— -
S | 1271 | B169 ;:I':ee“th positioning deceleration | , 1, 350 ¢ 0.01s 5s 147
c
£ 1272 | B170 | Thirteenth positioning dwell time 0 to 20000 ms 1ms 0ms 147
@ 0t02, 10 to 12
2 . e y . , ;
g 1273 | B171 | Thirteenth positioning sub-function 100 to 102, 110 to 112 1 10 147
E_ 1274 | B172 zoml:arteenth positioning acceleration 0.01 to 360 s 001s 55 147
1275 | B173 :z:;rteenth positioning deceleration 0011t0360s 001s 55 147
1276 | B174 | Fourteenth positioning dwell time 0 to 20000 ms 1ms 0 ms 147
e . 0to 2, 10to 12,
1277 | B175 | Fourteenth positioning sub-function 100 to 102, 110 to 112 1 10 147
1278 | B176 ::;tzenth positioning acceleration 0.01t0 360 s 0.01s 5s 147
1279 | B177 ::i'r::ge"th positioning deceleration | 14 350 ¢ 0.01s 5s 147
1280 | B178 | Fifteenth positioning dwell time 0 to 20000 ms 1ms 0ms 147
1281 | B179 | Fifteenth positioning sub-function ?15 1?2 12,100, 102, 1 10 147
1282 | B180 Home_posntlon return method 0to6 1 4 147
selection
1283 | B181 | Home position return speed 0to 30 Hz 0.01 Hz 2 Hz 147
1284 | B182 | Home position return creep speed 0to 10 Hz 0.01 Hz 0.5Hz 147
1285 | B183 H_or_ne position shift amount lower 4 0 to 9999 1 0 147
digits
1286 | B184 H_or_ne position shift amount upper 4 0 to 9999 1 0 147
digits
1287 | B1gs5 | [ravel distance after proximity dog |, gqq9 1 2048 147
ON lower 4 digits
1288 | B186 Travel distance after proximity dog 0 to 9999 1 0 147
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Initial val =
S Pr Minimum e V&UE | pefer g2
S Pr. ’ Name Setting range setting to (8%
(=
2 drosp increments | '™ | CA | page g 3
1289 | B187 | Home position return stopper torque | 0 to 200% 0.1% 40% 147
g 1290 | B188 I-.Iome position return stopper waiting 0t010's 01s 05s 147
c time
o s T "
g 1292 | B190 POSItI(.)n control terminal input 0.1 1 0 147
5 selection
% 1293 | B191 | Roll feeding mode selection 0,1 1 0 147
8 1294 | B192 | Position detection lower 4 digits 0 to 9999 1 0 149
o
o 1295 | B193 | Position detection upper 4 digits 0 to 9999 1 0 149
= — - X
) 1296 | B194 | Position detection selection O0to2 1 0 149
1297 | B195 | Position detection hysteresis width | 0 to 32767 1 0 149
— 1298 | B013 | Second position control gain 0to 150 s™" 1¢7" 25 g1 149
- 1299 | G108 | Second pre-excitation selection 0,1 1 0 110
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 1 164
— 1411 | A171 | Starting times upper 4 digits 0 to 9999 1 164
1412 i i
_ c135 1!\Ilotor induced voltage constant (phi 0o 2, 9999 1 9999 127
%20 ) exponent
1413 i
_ C235 Second moto_r induced voltage 0o 2, 9999 1 9999 127
20 constant (phi f) exponent
1480 isti
H520 Load characteristics measurement 0,1(2t05,811t085) |1 0 165
%22 mode
1481 9
H521 | Load characteristics load reference 1 0 to 400%, 8888, 0.1% 9999 165
2 9999
1482 o
H522 | Load characteristics load reference 2 0 to 400%, 8888, 0.1% 9999 165
¥22 9999
1483 9
H523 | Load characteristics load reference 3 0 to 400%, 8888, 0.1% 9999 165
c 2 9999
o
=] 1484 9
© H524 | Load characteristics load reference 4 0 to 400%, 8888, 0.1% 9999 165
% ¥22 9999
= 1485 9
S H525 | Load characteristics load reference 5 0 to 400%, 8888, 0.1% 9999 165
3 2 9999
P 1486 Load characteristics maximum
L H526 0 to 590 Hz 0.01 Hz 60 Hz | 50 Hz | 165
- 22 frequency
s | 1487 istics mini
% H527 Load characteristics minimum 0 to 590 Hz 001 Hz 6 Hz 165
© #22 frequency
©
< 1488 L . . .
o ’ H531 | Upper limit warning detection width | 0 to 400%, 9999 0.1% 20% 165
ko] *
S | 1489 o .
= H532 | Lower limit warning detection width | 0 to 400%, 9999 0.1% 20% 165
#22
1490 L . .
’ H533 | Upper limit fault detection width 0 to 400%, 9999 0.1% 9999 165
*
1491 . . .
H534 | Lower limit fault detection width 0 to 400%, 9999 0.1% 9999 165
#22
1492 Load status detection signal delay
H535 | time / load reference measurement 0to60s 0.1s 1s 165
*22 waiting time
— 1499 | E415 | Parameter for manufacturer setting. Do not set.




Initial value =
5 Pr Minimum Refer |2 @
k3] Pr. . Name Setting range setting to (8%
(=
2 gareup increments | TV | CA | page é @
(4 Pr.CLR Parameter clear (0), 1 1 0 160
7]
S et
'_0‘3 g ALL.CL All parameter clear (0), 1 1 0 160
og
8 Err.CL Fault history clear (0), 1 1 0 160
= Pr.CPY Parameter copy (0),1t0 3 1 0 160
= Pr.CHG Initial value change list - 1 0 160
= IPM IPM initialization 0, 3003 1 0 222
= AUTO Automatic parameter setting - - — 161
— Pr.MD Group parameter setting 0), 1,2 1 0 64

*1

*2
*3
*4
*5
*6

*7

*8

*9

*10
*11
*]12
%13
*14
*15
%16
*17
*18
*19
%20
*21
*22

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 92.)

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

Parameter for manufacturer setting for the FR-A842-P. Do not set.

The setting range differs for the FR-A842-P. (Refer to page 92.)

The setting is not available for the FR-A842-P.
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The following table shows the extended parameters for the FR-A800-E as compared to the standard inverters. Set the parameters according

to the application.

specification

c - @
) Pr Minimum Refer | ¢ @
© Pr. ’ Name Setting range setting Initial value to S s
c group - ® ©
S increments page | 5 &
L. o
190 M400 | RUN terminal function selection 1 0 137
191 M401 | SU terminal function selection 1 1 137
= é 192 M402 | IPF terminal function selection 1 :;;9 3 137
c *
g E) 193 | M403 | OL terminal function selection 242,342 1 3 137
£ @ 194 | M404 | FU terminal function selection 1 4 137
:5;_ s 195 M405 | ABC1 terminal function selection 1 99 137
g £ | 196 | M406 | ABC2 terminal function selection 1 9999 137
é 313 M410 | DOO output selection 1 9999 137
314 M411 | DO1 output selection 242, 342 «1 1 9999 137
315 M412 | DO2 output selection 1 9999 137
NET mode operation command
550 D012 source selection 0, 1, 5, 9999 1 9999 145
PU mode operation command
551 D013 source selection 1t0 3, 5,9999 1 9999 145
Station number in inverter-to-
1124 N681 inverter link 0to 5, 9999 1 9999 164
Number of inverters in inverter-
1125 | N682 to-inverter link system 2106 1 2 164
Ethernet communication network
1424 | N650 | . ior 1t0 239 1 1 129
Ethernet communication station
1425 | N651 number 1t0 120 1 1 129
Link speed and duplex mode
1426 | N641 selection Oto4 1 0 129
502, 5000 to 5002,
. . 5006 to 5008,
1427 | N630 | Ethernet function selection 1 5010 to 5013, 9999, 1 5001 129
45237
502, 5000 to 5002,
. . 5006 to 5008,
c 1428 | N631 | Ethernet function selection 2 5010 to 5013, 9999, 1 45237 129
_g 45237
3 502, 5000 to 5002,
= 5006 to 5008
= . . ,
£ 1429 | N632 | Ethernet function selection 3 5010 to 5013, 9999, 1 9999 129
£ 45237
2 Ethernet signal loss detection
2 1431 N643 function selection Oto3 1 0 129
. - M
® Ethernet communication check
< 1432 N644 time interval 0t0999.8 s, 9999 0.1s 9999 129
w 1434 | N600 | Ethernet IP address 1 0to 255 1 192 129
1435 | N601 | Ethernet IP address 2 0to 255 1 168 129
1436 | N602 | Ethernet IP address 3 0to 255 1 50 129
1437 | N603 | Ethernet IP address 4 0to 255 1 1 129
1438 | N610 | Subnet mask 1 0 to 255 1 255 129
1439 | N611 | Subnet mask 2 0 to 255 1 255 129
1440 | N612 | Subnet mask 3 0 to 255 1 255 129
1441 | N613 | Subnet mask 4 0 to 255 1 0 129
1442 | N660 | Ethernet IP filter address 1 0 to 255 1 0 129
1443 | N661 | Ethernet IP filter address 2 0 to 255 1 0 129
1444 | N662 | Ethernet IP filter address 3 0 to 255 1 0 129
1445 | N663 | Ethernet IP filter address 4 0 to 255 1 0 129
1446 | N664 Eg;‘g;‘g{;‘:"er address 2range | 4, 555 9999 1 9999 129
1447 | N665 E;*;‘g;‘lita:z)‘:"er address 3range | 1, 555 9999 1 9999 129
1448 | N666 Ethernet IP filter address 4 range 0 to 255, 9999 1 9999 129




15 Pr Minimum Refer | € @
k3] Pr. ’ Name Setting range setting Initial value to S s
c group . » °
5 increments page | 5 @
L (&]
Ethernet command source
1449 | N670 selection IP address 1 010255 1 0 129
c Ethernet command source
£ 1450 | N671 | cojection IP address 2 010 255 1 0 129
©
3] Ethernet command source
g 1451 | N672 selection IP address 3 0 to 255 1 0 129
£ Ethernet command source
£ 1452 | N673 selection IP address 4 010255 1 0 129
8 Ethernet command source
& 1453 | N674 | selection IP address 3 range 0 to 255, 9999 1 9999 129
£ specification
e Ethernet command source
] 1454 | N675 | selection IP address 4 range 0 to 255, 9999 1 9999 129
specification
1455 | N642 | Keepalive time 1t0 7200 s 1s 3600 s 129
]  Setting values not mentioned above are the same as those of the standard inverters.
*2  The initial value is for the standard models and the IP55 compatible models.
*3  The initial value is for the separated converter types.
The following table shows the extended parameters for the FR-A842-P as compared to the standard inverters.
15 Pr Minimum Refer | € @
0 Pr. ’ Name Setting range setting Initial value to S s
c group . " 0
5 increments page | 5 @
L (&]
+ 190 M400 | RUN terminal function selection 1 0 137
® g 191 M401 | SU terminal function selection 1 1 137
f=
E S | 192 M402 | IPF terminal function selection 1 9999 137
8 § 193 | M403 | OL terminal function selection 297,327 «1 1 3 137
5c 194 | M404 | FU terminal function selection 1 4 137
§'-§ 195 | M405 | ABC1 terminal function selection 1 99 137
o o
é 196 M406 | ABC2 terminal function selection 1 9999 137
= Parallel operation
S 652 N092 communication check time 0,0.1t0120 s 0.1s 1s 152
g c
g2
oo
3 S | 1001 | E390 | Parallel operation selection 1, 2, 100, 200, 300 1 100 162
— =
©
©
o

*]  Setting values not mentioned above are the same as those of the standard inverters.
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& E: Environment setting parameters Pr. B Refer
r. Name
Parameters that set the inverter operation characteristics. group : : _ to page
E715 689 l\.llalntenance timer 3 warning output set 150
Pr. Pr. Name Refer time
group to page E720 555 | Current average time 150
E000 168 | Parameter for manufacturer setting. Do not set. E721 556 | Data output mask time 150
E001 169 | Parameter for manufacturer setting. Do not set. itor Si
9 E722 557 Current average value monitor signal 150
E020 | 1006 | Clock (year) 162 output reference current
E021 | 1007 | Clock (month, day) 162 @ F: Setting of acceleration/deceleration time and
E022 | 1008 | cClock (hour, minute) 162 acceleration/deceleration pattern
E023 269 | Parameter for manufacturer setting. Do not set. Parameters that set the motor acceleration/deceleration
E080 168 | Parameter for manufacturer setting. Do not set. characteristics.
E081 169 | Parameter for manufacturer setting. Do not set. P Ref
- Pr. Name ar
E100 75 Reset selection 124 group to page
E101 75 Disconnected PU detection 124 F000 20 ngif;ac:;on/deceleratlon reference 109
E102 75 PU stop selection 124 F001 21 Acceleration/deceleration time 109
E103 145 | PU display language selection 134 increments
E104 | 990 |PU buzzer control 161 F002 16 | Jog acceleration/deceleration time 111
E105 | 991 | PU contrast adjustment 161 F003 611 | Acceleration time at a restart 119
E:gg 1(7128 Display-off waiting time 163 FO10 7 Acceleration time Simple) 109
Reset limit 124
FO11 8 ion time (Simpl, 109
E108 | 1000 | Direct setting selection 161 F020 24 Deceleration time (Simple) 109
Second acceleration/deceleration time
E110 | 1049 | USB host t 163
= hind rest-:t. v Tock " F021 45 | Second deceleration time 109
E200 161 s::;?::y setlingkey lock operation 135 F022 147 Acceleration/deceleration time 109
Frequency change increment amount SW.ItChlng frequ.ency —
E201 295 setting 135 F030 110 | Third acceleration/deceleration time 109
E300 30 | Regenerative function selection 114 F031 111 | Third deceleration time 109
E301 570 | Multiple rating setting 151 F040 | 1103 | Deceleration time at emergency stop 163
E302 977 | Input voltage mode selection 160 FO70 | 791 «8 | Acceleration time in low-speed range 109
E400 77 Parameter write selection 125 FO71 | 792 «3 Deceleration time in Io?fv-speed range 109
E410 | 296 |Password lock level 144 F100 | 29 |Accelerationideceleration pattern 13
E411 297 | Password lock/unlock 144 F101 59 Remote function selection 120
E415 | 1499 | Parameter for manufacturer setting. Do not set. F102 13 | Starting frequency Y
E420 | 888 |Free parameter 1 159 F103 571 | Holding time at a start 11
F200 140 Backlash acceleration stopping 13
E421 | 889 |Free parameter 2 159 201 e frequency =
Backlash acceleration stopping time
E430 | 998 «8 | PM parameter initialization (Simple) 222 F202 142 Backlash deceleration stopping 13
frequency
E431 999 | Automatic parameter setting (Simple) 161 F203 143 | Backlash deceleration stopping time 113
E440 160 User group read selection Simple) 135 F300 380 Acceleration S-pattern 1 113
E441 172 User group registered display/batch 135 F301 381 Deceleration S-pattern 1 113
clear F302 382 | Acceleration S-pattern 2 113
E442 173 | User group registration 135 F303 383 | Deceleration S-pattern 2 113
E443 174 | User group clear 135 F400 516 | S-pattern time at a start of acceleration 113
E490 989 | Parameter copy alarm release 160 F401 517 S-pattern time at a completion of 13
E600 | 72 «8 | PWM frequency selection 122 acceleration
E601 240 | Soft-PWM operation selection 122 F402 | 518 |S-patterntime at a start of deceleration 113
E602 | 260 8 | PWM frequency automatic switchover 122 F403 519 |S-pattern time ata completion of 113
E700 255 - - 139 deceleration
Life alarm status display F500 292 | Automatic acceleration/deceleration 121
E701 | 256 +4 | Inrush current limit circuit life display 139 F510 61 Reference current 121
E702 257 | Control circuit capacitor life display 139 .
E703 | 258 «4 | Main circuit capacitor life display 139 F511 62 Reference value at acceleration 121
E704 | 259 «4 | Main circuit capacitor life measuring 139 F512 63 Reference value at deceleration 121
E710 503 Maintenance timer 1 150 F513 293 Acceleration/deceleration separate 121
Maintenance timer 1 warning output set selection
E711 504 time 150
F52 4 | Starting f for elevat, d 121
E712 686 | Maintenance timer 2 150 e 6 ing frequency Tor elevator mode
E713 687 Maintenance timer 2 warning output set 150
time
E714 | 688 | Maintenance timer 3 150




& D: Operation command and frequency ng:;rﬁp Pr. Name tfg;‘;’e
command . _ HO016 608 | Second motor permissible load level 110
Parametters tt:att SptetChlfy thet In\(/je!’tt.ar S fcommand Socl,]lrtce, and HO020 561 | PTC thermistor protection level 110
parameters that set the motor driving frequency and torque. - - -
H021 1016 ::; thermistor protection detection 10
Pr. Ref
groLp Pr- Name to Sa‘ge HO022 | 876 «1 | Thermal protector input 110
D000 79 Operation mode selection (Simple) 125 H030 875 | Fault definition 158
D001 340 | Communication startup mode selection 125 H100 244 | Cooling fan operation selection 138
D010 | 338 |Communication operation command 145 H101 249 | Earth (ground) fault detection at start 138
source H102 | 598 5 | Undervoltage level 151
D011 | 339 |Cemmunication speed command 145 H103 | 997 |Faultinitiation 161
Souree - H200 251 | Output phase loss protection selection 139
D012 | 550 «3 NET mode operation command source 145 - -
selection H201 | 872 =4 | Input phase loss protection selection 139
D013 | 551 |PYmode operation command source 145 H300 | 65 +8 |Retry selection 121
selection H301 | 67 8 | Number of retries at fault occurrence 121
D020 78 Reverse rotation prevention selection 125 H302 | 68 +3 | Retry waiting time 121
D030 811 | Set resolution switchover 113, 115 H303 | 69 3 | Retry count display erase 121
D100 291 | Pulse train I/O selection 144
H400 1 i impl; 108
D101 384 | Input pulse division scaling factor 144 Maximum frequency Simple)
D110 | 385 |Frequency for zero input pulse 144 H401 2 Minimum frequency Simple) 108
D111 386 | Frequency for maximum input pulse 144 H402 18 High speed maximum frequency 108
D120 | 432 «1 | Pulse train torque command bias 155 H410 807 | Speed limit selection 155
D121 | 433 1 | Pulse train torque command gain 155 H411 808 | Forward rotation speed limit/speed limit 155
D200 15 | Jog frequency 111 H412 809 R_everse rota?tic:m speed limit/reverse- 155
Multi-speed input compensation side speed limit
D300 28 selection 109 H414 | 1113 | Speed limit method selection 155
Multi-speed setting (high speed) H415 | 873 1 | Speed limit 143
D301 4 Simple) 109 H416 285 Speed deviation excess detection 141. 143
D302 5 Multi-speed setting (middle speed) 109 H417 | 853 =1 fsrequ;ar;cy. o G 143
* peed deviation time
Simple)
M:::z;ed softing (ow sped) H420 31 Frequency jump 1A 115
D303 6 _ 109 H421 32 | Frequency jump 1B 115
Simple H422 33 | Frequency jump 2A 115
D304 24 to ] ] H423 34 Frequency jump 2B 115
D';(:ﬂ 27 Multi-speed setting (4 speed to 7 speed) 109 H424 35 Frequency jump 3A 15
D303 H425 36 | Frequency jump 3B 115
to 232 to | Multi-speed setting (8 speed to 15 109 H429 | 552 |Frequency jump range 115
D315 239 speed) H500 22 Stall prevention operation level (Torque 12
limit level)
D400 | 804 | Torque command source selection 113, 155 H501 156 | Stall prevention operation selection 112
D401 805 | Torque command value (RAM) 113, 155 H520 1480 | Load characteristics measurement 165
D402 806 Torque command value (RAM, 113, 155 %9 mode
EEPROM) 1481
D403 | 1114 | Torque command reverse selection 155 H521 ‘9 Load characteristics load reference 1 165
€ H: Protective function parameter H522 1‘:22 Load characteristics load reference 2 165
Parameters to protect the motor and the inverter. 1483
H523 Load characteristics load reference 3 165
Pr. Pr. Name Refer *Q
group . to page 1484
H000 9 Electronic thermal OJL relay (Simple) 110 H524 ‘9 Load characteristics load reference 4 165
HO001 600 | First free thermal reduction frequency 1 110 1485 .
H002 601 | First free thermal reduction ratio 1 110 H525 %9 Load characteristics load reference 5 165
HO003 | 602 | First free thermal reduction frequency 2| 110 H526 1486 | Load characteristics maximum 165
HO004 | 603 | Firstfree thermal reduction ratio 2 110 *9 frequency
HO005 604 | First free thermal reduction frequency 3 110 H527 1487 | Load characteristics minimum 165
H006 607 | Motor permissible load level 110 *9 frequency
Ho10 51 :econ: felecttrr::mic t:!err:alt‘:)/L relay 110 H531 1438 Upper limit warning detection width 165
econd free thermal reduction *
HO11 692 frequency 1 110 1489 — . . .
HO012 | 693 |Second free thermal reduction ratio 1 110 H532 . | Fower limit warning detection width 165
Second free thermal reduction
el 594 frequency 2 110 H533 1430 Upper limit fault detection width 165
*!
HO014 695 | Second free thermal reduction ratio 2 110 1291
HO15 696 Second free thermal reduction 110 H534 v Lower limit fault detection width 165

frequency 3
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Pr. Refer Pr. Refer
group Pr. Name to page group Pr. Name to page
Load status detection signal delay time Control selection during commercial
H535 1‘:?2 I load reference measurement waiting 165 M202 894 power-supply operation 159
time M203 | 895 | Power saving rate reference value 159
H600 48 | Second stall prevention operation level 112 M204 | 896 |Power unit cost 159
H601 49 fsrz:zr;::;all prevention operation 112 M205 | 897 |Power saving monitor average time 159
H602 114 | Third stall prevention operation level 112 M206 | 898 | Power saving cumulative monitor clear 159
H603 115 Third stall prevention operation 12 M207 | 899 | Operation time rate (estimated value) 159
frequency M300 54 | FM/CA terminal function selection 116
H610 23 Stall prevention operation level 12 M301 158 | AM terminal function selection 116
compensation factor at double speed co
Stall ti ti ducti
H611 66 st:m?‘;e::r;:;::;)era fon reduction 112 M310 | (900) | FM/CA terminal calibration 160
H620 148 | stall prevention level at 0 V input 112 *2
H621 149 | Stall prevention level at 10 V input 112 c1
; ; ; M320 | (901) | AM terminal calibration 160
H631 154 Voltage.reductlon.selectlon during stall 12 ( )
prevention operation *2
H700 810 | Torque limit input method selection 113 M321 867 | AM output filter 160
H701 812 | Torque limit level (regeneration) 113 [o3:)
H702 813 | Torque limit level (3rd quadrant) 113 M330 | (930) | Current output bias signal 160
H703 | 814 | Torque limit level (4th quadrant) 113 #2
H704 | 801 | Output limit level 113 (of:]
H710 | 815 | Torque limit level 2 113 M331 | (930) | Current output bias current 160
H720 816 | Torque limit level during acceleration 113 *2
H721 817 | Torque limit level during deceleration 113 Cc10
H730 | 874 |OLT level setting 113 M332 | (931) | cCurrent output gain signal 160
H800 374 | Overspeed detection level 146 *2
H881 690 | Deceleration check time 153 c1
M333 | (931) | cCurrentoutput gain current 160
4 M: Monitor display and monitor output signal *2
Parameters regarding the inverter's operating status. These M334 869 | Current of‘tpm f'"er - 160
parameters are used to set the monitors and output signals. M400 | 190 | RUN terminal function selection 137
M401 191 | SU terminal function selection 137
gg';"p Pr. Name tsggegre M402 192 | IPF terminal function selection 137
MO000 37 Speed display 115 M403 193 | OL terminal function selection 137
MO001 505 | Speed setting reference 115 M404 | 194 | FU terminal function selection 137
MO002 144 | Speed setting switchover 115 M405 | 195 | ABC1 terminal function selection 137
MO020 170 | watt-hour meter clear 116 M406 196 | ABC2 terminal function selection 137
MO021 563 | Energization time carrying-over times 116 M410 | 313 «6 | DOO output selection 137
M022 | 268 | Monitor decimal digits selection 116 M411 | 314 +6 | DO1 output selection 137
Cumulative power monitor digit shifted M412 | 315 «6 | DO2 output selection 137
g 591 times 116,159 M430 157 | OL signal output timer 112
MO030 | 171 | Operation hour meter clear 116 M431 289 | Inverter output terminal filter 137
MO031 564 | Operating time (.:arr.ying-over times 116 M433 | 166 |Cutput current detection signal 134
MO040 55 Frequency monitoring reference 118 retention time
M041 56 | Current monitoring reference 118 M440 | 870 |Speed detection hysteresis 116
MO042 | 866 | Torque monitoring reference 118 M441 41 Up-to-frequency sensitivity 116
MO043 | 241 | Analog input display unit switchover 132 M442 | 42 | Output frequency detection 116
MO044 | 290 | Monitor negative output selection 116 M443 | 43 Outtlt).ut frequency detection for reverse 116
rotation
NMoni th s -
. 1018 onitor with sign selection 116 M444 50 Second output frequency detection 116
MO050 | 1106 | Torque monitor filter 116 - -
M445 116 | Third output frequency detection 116
MO051 | 1107 | Running speed monitor filter 116 -
M052 | 1108 | Excitat —— M446 | 865 |Low speed detection 116
C);:llttfotll(::']rzu'rtnta;‘;::rr:tto:e Is'Z:laI 116 M460 150 | Output current detection level 134
MO060 | 663 freul ure st 153 Output current detection signal delay
M100 | 52 Onertion sanet main motor setection | 116 maet | 757 Jume >
peration pane’ main monftor selection M462 152 | Zero current detection level 134
M101 774 | Operation panel monitor selection 1 116 ——
M463 153 | Zero current detection time 134
M102 | 775 | Operation panel monitor selection 2 116 - -
- - - M464 167 Output current detection operation 134
M103 | 776 | Operation panel monitor selection 3 116 selection
M104 | 992 Open:iltion 'I)ant?l setting dial push 116 M470 | 864 | Torque detection 158
monitor selection
R lecti
M200 | 892 | Load factor 159 M500 | 495 emote output selection 149
M201 893 Energy saving monitor reference (motor Ms501 496 Remote output data 1 149
capacity) 159 M502 | 497 |Remote output data 2 149
M510 76 Fault code output selection 124




Pr. Refer Pr. Refer
group Pr. Name to page group Pr. Name to page
Pulse increment setting for output C18
M520 799 power 154 T112 (920) Terminafl 1 gain command (torque/ 132
M530 | 655 | Analog remote output selection 152 2 magnetic flux)
M531 656 | Analog remote output 1 152 c19
M532 | 657 | Analog remote output 2 152 T113 | (920) | Terminal 1 gain (torque/magnetic flux) 132
M533 | 658 | Analog remote output 3 152 w
M534 | 659 |Analog remote output 4 152 c2
f ion. Terminal 2 frequency setting bias
M600 | 863 +1 gi?l?st:::‘treggnal option-Encoder pulse 158 T200 | (902) froquency q y 9 132
2
M601 | 413 =1 | Encoder pulse division ratio 158 53
M610 | 635 =1 Cumulative pulse cl.e?r.signal s.election 148 T201 | (902) | Terminal 2 frequency setting bias 132
M611 | 636 «i Cumulative pulse division scaling 148 "
factor
Control terminal option-Cumulative 125 . . .
M612 | 637 -1 pulse division scaling factor 148 T202 | (903) :;qun:?:l; frequency setting gain 132
M613 | 638 1 | Cumulative pulse storage 148 )
Cc4
4 T: Multi-function input terminal parameters T203 | (903) | Terminal 2 frequency setting gain 132
Parameters for the input terminals where inverter commands are 2
received through. c5
Terminal 4 frequency setting bias
T40 4 132
grf;;..lp Pr. Name ts;;ze 0 (9*02 ) frequency
T000 73 | Analog input selection 123 cé6
T001 267 | Terminal 4 input selection 123 T401 | (904) | Terminal 4 frequency setting bias 132
T002 74 | Input filter time constant 123 2
TO03 | 822 | Speed setting filter 1 123 126
T004 826 | Torque setting filter 1 123 T402 | (905) ;I;'Zm:;::(l; 4 frequency setting gain 132
T0O05 832 | Speed setting filter 2 123 *2 4 4
T006 836 | Torque setting filter 2 123 Cc7
TOO7 849 | Analog input offset adjustment 123 T403 | (905) | Terminal 4 frequency setting gain 132
T010 868 | Terminal 1 function assignment 158 *2
Terminal 1 added compensation C38 . .
T021 242 amount (terminal 2) 123 T410 | (932) Terminal 4 bias command (torque/ 132
Terminal 2 frequency setting gain 2 magpnetic flux)
T022 125 _ 132
frequency (Simple) C39
T040 858 | Terminal 4 function assignment 158 T411 | (932) |Terminal 4 bias (torque/magnetic flux) 132
To041 243 Terminal 1 added compensation 123 EY)
amount (terminal 4) Cc40
Terminal 4 frequency setting gain Terminal 4 gain command (torque/
T042 | 126 | ol 132 T412 (93;3) magnetic flux) 132
*
T050 | 252 |Override bias 123 ca1
T051 253 | Override gain 123 T413 | (933) | Terminal 4 gain (torque/magnetic flux) 132
T052 573 |4 mA input check selection 151 *)
T053 777 |4 mA input check operation frequency 151 T700 178 | STF terminal function selection 136
T054 778 |4 mA input check filter 151 T701 179 | STR terminal function selection 136
C12 T702 180 | RL terminal function selection 136
T100 | (917) | Terminal 1 bias frequency (speed) 132 T703 | 181 |RM terminal function selection 136
*2 T704 182 | RH terminal function selection 136
C13 T705 183 | RT terminal function selection 136
T101 | (917) | Terminal 1 bias (speed) 132 T706 184 | AU terminal function selection 136
*2 T707 185 |JOG terminal function selection 136
C14 ) ) T708 186 | CS terminal function selection 136
T102 | (918) | Terminal 1 gain frequency (speed) 132 T709 187 | MRS terminal function selection 136
*2 T710 188 | STOP terminal function selection 136
7103 g:g Terminal 1 aai g 132 T711 189 | RES terminal function selection 136
( R ) | Terminal 1 gain (speed) T720 17 MRS input selection 112
*
T721 599 | X10 terminal input selecti 114
€16 Terminal 1 bias command (torque/ Pow;r:;il::j'e";;up :zt::nI;nSignal input
T110 | (919) magnetic flux) 132 T722 606 selection 139
oy - - — —
C*1 - T730 155 S;I;eséggil function validity condition 135
T111 | (919) | Terminal 1 bias (torque/magnetic flux) 132 T740 699 | Input terminal filter 136
*2
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@ C: Motor constant parameters Pr. - Name Refer
Parameters for the applied motor setting. group _ to page
C230 | 738 «3 Sec.ond motor induced voltage constant 127
Pr. Pr Name Refer (phi f)
group . to page C231 | 739 +8 | Second motor Ld decay ratio 127
€000 684 | Tuning data unit switchover 127 C232 | 740 +8 | Second motor Lq decay ratio 127
€100 n Applied motor 122 C233 | 746 +8 | Second motor protection current level 127
c101 80 Motor capacity 126 C235 1413 | second motorinduced voltage constant 127
C102 81 Number of motor poles 126 8 (phi f) exponent
C103 9 Rated motor current Simple 110 C240 | 851 »; | Control terminal option-Number of 145
C104 83 Rated motor voltage 127 encoder puls.es -
Cc241 | 852 Control terminal option-Encoder 145
C105 84 | Rated motor frequency 127 *1 | otation direction
C106 | 702 =8 | Maximum motor frequency 127 C242 | 862 «1 | Encoder option selection 145
C107 | 707 | Motor inertia (integer) 127 C248 | 855 « | Control terminal option-Signal loss 145
c108 724 Motor inertia (exponent) 127 detection ene.zbleldis.able select.ion
C110 96 | Auto tuning setting/status 127 C282 | 741 =3 fs;opr;c:]::::::g resistance tuning 127
C111 95 | Online auto tuning selection 129 C285 | 742 5 | Second motor magnetic pole detection 127
C112 818 | Easy gain tuning response level setting 156 pulse width
C113 819 | Easy gain tuning selection 156 L
C114 | 880 |Load inertia ratio 157 F? A: f‘pr:hca:tlon p,fa_raml,etet,rs
rameter ifi ication.
C120 90 Motor constant (R1) 127 arameters fo set a specilic applicatio
C121 91 Motor constant (R2) 127 Pr. Pr. Name Refer
C122 92 Motor constant (L1)/d-axis inductance 127 group to page
(Ld) A000 135 | Electronic bypass sequence selection 134
c123 93 :\:I_:t)or constant (L2)/g-axis inductance 127 :gg; : gg MC switchover interlock time : g:
Start waiting time
c124 94 | Motor constant (X) 127 A003 | 138 |Bypass selection at a fault 134
C125 82 Motor excitation current 127 A004 139 Automatic switchover frequency from 134
C126 859 | Torque current/Rated PM motor current 127 inverter to bypass operation
C130 | 706 =8 |Induced voltage constant (phi f) 127 A005 159 Automatic switc.hover frequem.:y range 134
C131 | 711 «8 | Motor Ld decay ratio 127 from bypass to inverter operation
- A006 248 | Self power management selection 138
C132 | 712 +8 | Motor Lq decay ratio 127
- A007 254 | Main circuit power OFF waiting time 138
C133 | 725 +8 | Motor protection current level 127
1412 |m induced vol " A100 278 | Brake opening frequency 141
C135 N exc;)tgrr‘;?“uce voltage constant (phi f) 127 A101 279 | Brake opening current 141
C140 | 369 1 | Number of encoder pulses 146 21 g§ 222 Brake openm.g cu.rrent detection time 141
C141 | 359 =1 | Encoder rotation direction 145 Brake operat!on time at start 141
Cc148 | 376 Encoder signal loss detection enable/ 146 A104 282 Brake operation frequency 141
*1 | disable selection A105 283 | Brake operation time at stop 141
1 1002 | Lq tuning target current adjustment A106 284 Deceleration detection function 141
€150 8 coefficient 127 selection
C182 | 717 Starting resistance tuning 127 A107 285 | Overspeed detection frequency 141,143
compensation A108 639 | Brake opening current selection 141
C185 | 721 +s :t‘:'ﬁft‘_g maglnetic.ztor:e position 127 A109 | 640 |Brake operation frequency selection 141
election puse wi A110 292 | Automatic acceleration/deceleration 121
C200 | 450 |sSecond applied motor 122 -
A120 642 | Second brake opening frequency 141
C201 453 | Second motor capacity 126 -
A121 643 | Second brake opening current 141
C202 | 454 | Number of second motor poles 126 s Tbrak - n
A122 | 644 econd brake opening curren 141
C203 51 | Rated second motor current 110 detection time
C204 | 456 |Rated second motor voltage 127 A123 | 645 |Second brake operation time at start 141
C205 | 457 |Rated second motor frequency 127 A124 646 | Second brake operation frequency 141
C206 | 743 +8 | Second motor maximum frequency 127 A125 647 | Second brake operation time at stop 141
C207 | 744 |Second motor inertia (integer) 127 A126 | 648 Second deceleration detection function 141
C208 | 745 |Second motor inertia (exponent) 127 selection : :
c210 | 463 Second motor auto tuning setting/ 127 A128 | 650 |Second brake opening current selection 141
status A129 651 Second brake operation frequency 141
Cc211 574 | Second motor online auto tuning 129 ;electi:r; - i
C220 | 458 |second motor constant (R1) 127 A130 | 641 s:IZ(::Tion rake sequence operation 141
C221 459 | Second motor constant (R2) i 127 A170 | 1410 | Starting times lower 4 digits 164
C222 | 460 ﬁ;f:c';:n“;:‘(f_;?“s‘a“‘ (L1)/ d-axis 127 A171 | 1411 | Starting times upper 4 digits 164
gy Stop-on contact/load torque high-speed
C223 | 461 ﬁ‘edc:cr::nn::t(trq;onstant (L2)/ g-axis 127 A200 | 270 frequency control selection 140
C224 | 462 |Second motor constant (X) 127 A201 271 Hi.gh-speed settin? max.in.Ium current 140
C225 | 455 | Second motor excitation current 127 A202 | 272 |Middle-speed s.ettlng minimum current 140
C226 | 860 |Second motor torque current/Rated PM 127 A203 | 273 | Currentaveraging range 140
motor current A204 274 | Current averaging filter time constant 140




Pr. Refer Pr. R
group Pr. Name to page group Pr. Name to g;‘ge
A205 275 Stop-on co?tac.t excitation current low- 141 A618 762 | Pre-charge ending time 154

speed multiplying factor A619 763 "
PWM carrier frequency af stop-on Pre-charge upper detection level 154
A206 | 276 =3 contact 141 A620 764 | Pre-charge time limit 154
A300 | 592 |Traverse function selection 151 A621 575 | Output interruption detection time 133
A301 593 | Maximum amplitude amount 151 A622 | 576 | Output interruption detection level 133
A302 | 594 |Amelitude compensation amount 151 A623 | 577 | Output interruption cancel level 133
:urlr:g d:celeratlon A624 | 609 |PID set point/deviation input selection 133
it ti t - -
A303 595 dm?ﬂ;‘;;:g:;’:;’:‘sa fon amoun 151 A625 | 610 | PID measured value input selection 133
A304 596 | Amplitude acceleration time 151 Ca2
A305 | 597 | Amplitude deceleration time 151 AB30 | (934) | PID display bias coefficient 133
DC brake judgment time for anti-sway *2
A310 1072 control operation 163 C43
A311 | 1073 | Anti-sway control operation selection 163 A631 | (934) |PID display bias analog value 133
A312 | 1074 | Anti-sway control frequency 163 *2
A313 | 1075 | Anti-sway control depth 163 C44
A314 | 1076 | Anti-sway control width 163 A632 | (935) |PID display gain coefficient 133
A315 | 1077 | Rope length 163 *)
A316 | 1078 | Trolley weight 163 C45
A317 | 1079 |Load weight 163 A633 | (935) | PID display gain analog value 133
A510 | 350 1 | Stop position command selection 145 *2
A511 | 360 =1 | 16-bit data selection 145 A640 | 1142 | Ssecond PID unit selection 133
A512 | 361 =1 | Position shift 145 A641 | 1143 | Second PID upper limit 133
A520 | 362 «1 | Orientation position loop gain 145 A642 | 1144 |second PID lower limit 133
A521 | 363 =1 | Completion signal output delay time 145 AG43 | 1145 —
A522 | 364 +1 | Encoder stop check time 145 Second PID deviation limit 133
A523 | 365 =1 | Orientation limit 145 A644 | 1146 |Second PID signal operation selection 133
A524 | 366 =1 | Recheck time 145 A650 | 753 |Second PID action selection 133
A525 | 393 «1 | Orientation selection 146 A651 | 755 |Second PID action set point 133
A526 | 351 «1 | Orientation speed 145 A652 754 Set.:to::d PIchontroI automatic 133
A527 3521 |c ; switchover frequency
52 « reep spee 145 AG653 | 756 |Second PID proportional band 133
A528 | 353 «1 | Creep switchover position 145 -
— - A654 | 757 |SecondPID integral time 133
A529 | 354 +1 | Position loop switchover position 145 -
— A655 | 758 |Second PID differential time 133
A530 | 355 +1 | DC injection brake start position 145
— A656 765 | Second pre-charge fault selection 154
A531 | 356 +1 | Internal stop position command 145
- - A657 | 766 |Second pre-charge ending level 154
A532 | 357 «1 | Orientation in-position zone 145
- A658 | 767 |Second pre-charge ending time 154
A533 | 358 1 | Servo torque selection 145 Second precharge upper detection
A540 | 394 «1 | Number of machine side gear teeth 145 AB59 | 768 | 154
A541 | 395 =1 | Number of motor side gear teeth 145 A660 769 | Second pre-charge time limit 154
A542 | 396 +1 | Orientation speed gain (P term) 146 A661 | 1147 |Second outputinterruption detection 133
A543 | 397 «1 | Orientation speed integral time 146 time . . -
A544 | 398 «1 | Orientation speed gain (D term) 146 A662 | 1148 iii?nd output interruption detection 133
AS545 | 399 +1 | Orientation deceleration ratio 146 A663 | 1149 | Second output interruption cancel level 133
A546 | 829 «1 | Number of machine end encoder pulses 145 Second PID set pointideviation input
A600 759 | PID unit selection 133 A664 | 1140 selection ) 133
A601 131 | PID upper limit 133 A665 | 1141 Second PID measured value input 133
A602 | 132 |PID lower limit 133 selection
A603 553 | PID deviation limit 133 A670 | 1136 |Second PID display bias coefficient 133
A604 554 | PID signal operation selection 133 A671 1137 | Second PID display bias analog value 133
A605 | 1134 | PID upper limit manipulated value 133 A672 | 1138 |Second PID display gain coefficient 133
A606 | 1135 | PID lower limit manipulated value 133 A673 | 1139 |Second PID display gain analog value 133
A607 1015 Integral stop selection at limited 133 A680 573 4 mA input check selection 151
frequency A681 777 | 4 mA input check operation frequenc 151
A610 128 | PID action selection 133 P d y
- - A682 778 |4 mA input check filter 151
A611 133 | PID action set point 133 - -
_ _ A700 162 Automatic restart after instantaneous 19
A612 127 PID control automatic switchover 133 power failure selection
frequency Rotation direction detection selection at
A613 | 129 | PID proportional band 133 AT701 299 restarting 19
A614 130 | PID integral time 133 A702 57 Restart coasting time 119
A615 134 | PID differential time 133 A703 58 Restart cushion time 119
A616 | 760 | Pre-charge fault selection 154 A704 163 | First cushion time for restart 119
A617 761 | Pre-charge ending level 154 A705 164 | First cushion voltage for restart 119

}SI J9joweled H

99



}SIT J9)sweled H

100

Pr. Refer Pr. Refer
group Pr. Name to page group Pr. Name to page
A710 165 Stall prevention operation level for 19 B001 420 Command pulse scgllng factor 149

restart numerator (electronic gear numerator)
A711 298 | Frequency search gain 127 Command pulse multiplication
A712 560 | Second frequency search gain 127 B002 | 421 :::2:::::2:)(electronlc gear 149
A730 | 261 | Power failure stop selection 139 B003 | 422 | Position control gain 149
A731 262 :tl;l:ttracted frequency at deceleration 139 B004 | 423 | Position feed forward gain 149
A732 263 | Subtraction starting frequency 139 B005 | 424 ::z:t:;gg:gz:‘i:::zz:ati°"I 149
A733 264 Power-failure deceleration time 1 139 B006 425 | Position feed forward command filter 149
A734 | 265 Eower-:a.lllure :ecelleratt.lon :.lme 2 139 B007 | 426 |In-position width 149
ower failure deceleration time -
A735 | 266 switchover frequency 139 B008 | 427 |Excessive level error 149
A785 | 294 |uV avoidance voltage gain 139 B009 | 428 |Command pulse selection 148
A786 | 668 | Power failure stop frequency gain 139 B010 | 429 |Clear signal selection 148
A800 414 | PLC function operation selection 146 B011 430 | Pulse monitor selection 148
A801 415 | Inverter operation lock mode setting 146 B012 | 446 | Model position control gain 148
A802 | 416 | Pre-scale function selection 146 B013 | 1298 |Second position control gain 149
A803 | 417 | Pre-scale setting value 146 B020 | 464 géi'j;r';:j::‘:ir:n?"tml sudden stop 147
A804 | 498 |PLC function flash memory clear 146 B021 465 | First target position lower 4 digits 147
Af10 1:50 . 146 B022 | 466 | First target position upper 4 digits 147
A8°59 1139 PLC function user parameters 1 to 50 B023 | 467 |Second target position lower 4 digits 147
B024 | 468 |Second target position upper 4 digits 147
A900 | 1020 | Trace operation selection 163 B025 | 469 | Third target position lower 4 digits 147
A901 | 1021 | Trace mode selection 163 B026 470 | Third target position upper 4 digits 147
A902 | 1022 | sampling cycle 163 B027 | 471 |Fourth target position lower 4 digits 147
A903 | 1023 | Number of analog channels 163 B028 472 | Fourth target position upper 4 digits 147
A904 | 1024 | Sampling auto start 163 B029 473 | Fifth target position lower 4 digits 147
- - B030 | 474 | Fifth target position upper 4 digits 147
A905 | 1025 | Trigger mode selection 163 B031 475 | Sixth target position lower 4 digits 147
A906 | 1026 |Number of sampling before trigger 163 B032 | 476 | Ssixth target position upper 4 digits 147
A910 | 1027 | Analog source selection (1ch) 163 B033 477 | Seventh target position lower 4 digits 147
A911 | 1028 | Analog source selection (2ch) 163 2234 :73 Seventh target position upper 4 digits 147
- 5 7 Eighth target position lower 4 digits 147
A912 | 1029 | Analog source selection (3ch) 163 B036 | 480 |Eighth target position upper 4 digits 147
A913 | 1030 | Analog source selection (4ch) 163 B037 481 | Ninth target position lower 4 digits 147
A914 | 1031 | Analog source selection (5ch) 163 B038 | 482 | Ninth target position upper 4 digits 147
A915 | 1032 | Analog source selection (6ch) 163 B039 | 483 | Tenth target position lower 4 digits 147
A916 | 1033 | Analog source selection (7ch) 163 B040 484 | Tenth target position upper 4 digits 147
A917 | 1034 - p B041 485 | Eleventh target position lower 4 digits 147
Analog source selection (8ch) 63 B042 | 486 |Eleventh target position upper 4 digits 147
A918 | 1035 | Analog trigger channel 163 B043 | 487 | Twelfth target position lower 4 digits 147
A919 | 1036 | Analog trigger operation selection 163 B044 488 | Twelfth target position upper 4 digits 147
A920 | 1037 | Analog trigger level 163 B045 | 489 | Thirteenth target position lower 4 digits 147
A930 | 1038 | Digital source selection (1ch) 163 B046 | 490 | Thirteenth target position upper 4 digits 147
— - B047 | 491 | Fourteenth target position lower 4 digits 147
A931 | 1039 | Digital source selection (2ch) 163 B048 | 292 | Fourteentn target position upper 4 4
A932 | 1040 | Digital source selection (3ch) 163 digits
A933 | 1041 | Digital source selection (4ch) 163 B049 493 | Fifteenth target position lower 4 digits 147
— - B050 494 | Fifteenth target position upper 4 digits 147
A934 | 1042 | pigital source selection (5ch) 163 B100 | 1220 |Parameter for manufacturer setting.
A935 | 1043 | Digital source selection (6ch) 163 B101 | 1221 | Start command edge detection a7
A936 | 1044 | Digital source selection (7ch) 163 selection
A937 | 1045 | Digital source selection (8ch) 163 B120 | 1222 |  First positioning acceleration time 147
A938 | 1046 | Digital trigger channel 163 B121 | 1223 | First positioning deceleration time 147
A939 | 1047 | Digital trigger operation selection 163 B122 | 1224 | First positioning dwell time 147
B123 | 1225 | First positioning sub-function 147
4 B: Position co_ntrOI param«_aters B124 | 1226 | Second positioning acceleration time 147
Parameters for the position control setting. B125 | 1227 | Second positioning deceleration time 147

Pr. Refer itioni P
o Pr. Name to page B126 | 1228 | Second positioning dwell time 147
B000 | 419 | Position command source selection 147, 148 B127 | 1229 | Second positioning sub-function 147




Pr. Refer Pr. Refer
group Pr. Name to page group Pr. Name to page
B128 | 1230 | Third positioning acceleration time 147 B177 | 1279 | Fifteenth positioning deceleration time 147
B129 | 1231 | Third positioning deceleration time 147 B178 | 1280 | Fifteenth positioning dwell time 147
B130 | 1232 | Third positioning dwell time 147 B179 | 1281 | Fifteenth positioning sub-function 147
B131 | 1233 | Third positioning sub-function 147 B180 | 1282 |Home position return method selection 147
B132 | 1234 | Fourth positioning acceleration time 147 B181 | 1283 | Home position return speed 147
B133 | 1235 | Fourth positioning deceleration time 147 B182 | 1284 | Home position return creep speed 147
B134 | 1236 | Fourth positioning dwell time 147 B183 | 1285 :_0'_7:9 position shift amount lower 4 147

igits
B135 | 1237 | Fourth positioning sub-function 147 B184 | 1286 Home position shift amount upper 4 147
B136 | 1238 | Fifth positioning acceleration time 147 :igitsl 5 - p——
ravel distance after proximity dog
B137 | 1239 | Fifth positioning deceleration time 147 B185 | 1287 lower 4 digits 147
B138 | 1240 |Fifth positioning dwell time 147 B186 | 1288 | Trave! :";_ta_'t'ce after proximity dog ON | ;4o
upper 4 digits
B139 | 1241 | Fifth positioning sub-function 147 B187 | 1289 |Home position return stopper torque 147
B140 | 1242 | sixth positioning acceleration time 147 B188 | 1290 |Home position return stopper waiting 147
B141 | 1243 | sixth positioning deceleration time 147 :l,me. . I —
B142 1244 | Sixth positioning d - B190 1292 osmt.)n control terminal input 147
g dwell time 147 selection
B143 | 1245 | sixth positioning sub-function 147 B191 | 1293 | Roll feeding mode selection 147
B144 | 1246 | Seventh positioning acceleration time 147 B192 | 1294 | Position detection lower 4 digits 149
B145 | 1247 | Seventh positioning deceleration time 147 B193 | 1295 | Position detection upper 4 digits 149
B146 | 1248 | Seventh positioning dwell time 147 B194 | 1296 | Position detection selection 149
B147 | 1249 | Seventh positioning sub-function 147 B195 | 1297 | Position detection hysteresis width 149
B148 | 1250 | Eighth positioning acceleration time 147 . . . . .
e 9 4 N: Operation via communication and its
B149 | 1251 | Eighth positioning deceleration time 147 settings
B150 | 1252 |Eighth positioning dwell time 147 Parameters for communication operation. These parameters set the
B151 1253 | Eighth positioning sub-function 147 communication specifications and operation.
B152 | 1254 | Ninth positioning acceleration time 147 ng(’)Tlp Pr. Name tsg;(ge
B153 | 1255 | Ninth positioning deceleration time 147 549
B154 | 1256 | Ninth positioning dwell time 147 LR #7%8 Protocol selection 129
B155 | 1257 | Ninth positioning sub-function 147 N001 | 342 :;::Ez:ica““ EEPROM write 129
B156 | 1258 | Tenth positioning acceleration time 147 T 539 | MODBUS RTU communication check 129
B157 | 1259 | Tenth positioning deceleration time 147 «7+g | time interval
B158 | 1260 |Tenth positioning dwell time 147 NO10 | 349 6 | Communication reset selection 129
. - Communication error execution waiting
B159 | 1261 | Tenth positioning sub-function 147 NO011 | 500 =6 time 129
B160 | 1262 | Eleventh positioning acceleration time 147 NO012 | 501 =6 gi‘:;‘;‘;"icaﬁm error occurrence count 129
B161 | 1263 | Eleventh positioning deceleration time 147 NO13 502 Stop mode selection at communication 129
B162 | 1264 | Eleventh positioning dwell time 147 (e)rror - 5
peration frequency during
B163 | 1265 |Eleventh positioning sub-function 147 NO14 | 779 communication error 129
B164 | 1266 | Twelfth positioning acceleration time 147 NO020 117 | PU communication station number 129
B165 | 1267 | Twelfth positioning deceleration time 147 N021 118 | PU communication speed 129
B166 | 1268 — - 147 N022 119 | PU communication data length 129
Twelfth positioning dwell time NO023 119 | PU communication stop bit length 129
B167 | 1269 | Twelfth positioning sub-function 147 N024 120 | PU communication parity check 129
B168 | 1270 | Thirteenth positioning acceleration time | 147 N025 121 | PU communication retry count 129
B169 | 1271 | Thirteenth positioning deceleration time 147 N026 122 | PU communication check time interval 129
B170 | 1272 | Thirteenth positioning dwell time 147 N027 123 | PU communication waiting time setting 129
NO028 124 | PU communication CRILF selection 129
B171 | 1273 | Thirteenth positioning sub-function 147
Fourteenth positioning acceleration NO030 fi; RS-485 communication station number 129
B172 | 1274 time 147 -
B173 | 1275 z::;rteenth positioning deceleration 147 NO031 \7eg | RS-485 communication speed 129
B174 | 1276 | Fourteenth positioning dwell time 147 N032 373:: PU communication data length 129
* [k
B175 | 1277 | Fourteenth positioning sub-function 147 333
B176 | 1278 | Fifteenth positioning acceleration time 147 NO33 748 PU communication stop bit length 129
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Pr. Refer Pr. Refer
group Pr. Name to page group Pr. Name to page
. icati i Regeneration avoidance operation
N034 334 |Rs 48.5 communication parity check 129 G120 882 selgction P 159
*7%8 selection
335 G121 883 | Regeneration avoidance operation level 159
N035 RS-485 communication retry count 129 Regeneration avoidance at deceleration
#7%8 G122 | 884 d . L 159
336 | RS-485 communication check time Retectlon iensmv.l;y ti
- egeneration avoidance compensation
Doss *7%8 | interval 129 G123 885 frequency limit value 159
N037 337 | RS-485 communication waiting time 129 G124 | 886 | Regeneration avoidance voltage gain 159
x7x8 | setting G125 | 665 |Regeneration avoidance frequency gain| 159
| d ti itati
NO038 3741 RS-485 communication CR/LF selection 129 G130 | 660 dneccr::esr:tioTaE::r;:isﬁcslezgt?on 153
* [k
N040 547 | USB communication station number 150 G131 661 | Magnetic excitatio.n incr.eas.e rate 153
N041 548 | USB communication check time interval 150 G132 | 662 :Zszfased magnetic excitation current 153
NO08O0 343 Communication error count 129 G200 | 800 |cControl method selection 126
*7+8 G201 85 | Excitation current break point 128
N100 | 541 =6 | Frequency command sign selection 129 Excitation current low speed scaling
N110 | 434 +6 | Network number (CC-Link IE) 129 G202 86 factor 128
N111 | 435 «6 | Station number (CC-Link IE) 129 G203 | 245 |Rated slip 138
N500 | 1300 G204 | 246 | Slip compensation time constant 138
to to Constant-power range slip
N543 1343, | Communication option parameters. G205 247 compensation selection 138
N550’ 1350’ Eo:.gztails, refer to the Instruction Manual of the G206 | 1116 Co.nstant output. range speed control P 156
t t ption. gain compensation
o (o]
Constant output range torque
N559 1359 G210 803 characteristic selection 113,155
G211 820 | Speed control P gain 1 156
F? G: Corf1tro| tParartneIter G212 | 821 |Speed control integral time 1 156
arameters for motor control. -
Torque control P gain 1 (current loop
3 Ref G213 824 proportional gain) 156
grorL.lp Pr. Name to ’e)aegre G214 825 Torque control integral time 1 (current 156
loop integral time
Gooo 0 Torque boost Simple) 108 G215 | 823 «1 SpeF:-:Id degtecti;n fi)lter 1 156
G001 3 Base frequency (Simple) 108 G216 | 827 | Torque detection filter 1 156
G002 19 Base frequency voltage 108 G217 | 854 | Excitation ratio 158
G003 14 Load pattern selection 111 G218 | 1115 | Speed control integral term clear time 156
G010 46 Second torque boost 108 G220 877 Speed feed forward control/model 157
daptive speed control selection
G011 | 47 |[Second VIF (base f 108 a
e.con (base frequency) G221 878 | Speed feed forward filter 157
G020 | 112 | Third torque boost 108 G222 | 879 |Speod feed t it r— 157
eed feed forward torque lim
G021 113 | Third VIF (base frequency) 108 G223 | 881 Sp Jteod ” 'qu mt 157
eed feed forward gain
G030 60 | Energy saving control selection 120 G224 | 828 Mp ol S oont Ig ! - 157
ntr in
G040 | 100 | VIF1 (first frequency) 129 oce sp.ee co _O i
- G230 840 | Torque bias selection 157
G041 101 | VIF1 (first frequency voltage) 129 -
G231 841 | Torque bias 1 157
G042 102 | VIF2 (second frequency) 129 -
G232 | 842 | Torque bias 2 157
G043 | 103 | VIF2 (second frequency voltage) 129 -
- G233 | 843 | Torque bias 3 157
G044 | 104 | VIF3 (third frequency) 129 G234 | 844 |+ bias filt 157
G045 | 105 | VIF3 (third frequency voltage) 129 orque bias Titter
G235 | 845 | Torque bias operation time 157
G046 106 | VIF4 (fourth frequency) 129
G236 | 846 | Torque bias balance compensation 157
G047 | 107 | VIF4 (fourth frequency voltage) 129 - - - -
- G237 | 847 |Fall-time torque bias terminal 1 bias 157
G048 | 108 | VIF5 (fifth frequency) 129 - - - :
- G238 848 | Fall-time torque bias terminal 1 gain 157
G049 109 | VIF5 (fifth frequency voltage) 129
- - G240 | 367 =1 | Speed feedback range 146
G060 | 673 SF-PR slip amount adjustment 153
*8 operation selection G241 | 368 1 | Feedback gain 146
G061 | 674 =8 | SF-PR slip amount adjustment gain 153 G250 | 788 3 LOIW s!oeed range torque characteristic 154
Reverse rotation excitation current low- se ectl.on
G080 | 617 speed scaling factor 128 G260 | 1121 :’er-unlt speed control reference 156, 157
G100 10 | DC injection brake operation frequency 110 requency - -
———— - - G261 1117 Speed control P gain 1 (per-unit 156
G101 1 DC injection brake operation time 110 system)
G102 | 802 | Pre-excitation selection 110 G262 | 1119 Model speed control gain (per-unit 157
G103 | 850 |Brake operation selection 110 system)
G105 | 522 | Output stop frequency 150 G300 | 451 |Second motor control method selection 126
Second motor excitation current break
G106 | 250 | Sstop selection 138 G301 565 point xefiation et 128
G107 | 70 =3 | Special regenerative brake duty 114 G302 | 566 Seco:d m?torfxc:itation current low- 128
G108 | 1299 | Second pre-excitation selection 110 speec scaling tactor
— - G311 830 | Speed control P gain 2 156
G110 12 | DC injection brake operation voltage 110
G312 | 831 | Speed control integral time 2 156




Pr. Refer
group Pr. Name to page
G313 | 834 | Torque control P gain 2 156
G314 | 835 | Torque control integral time 2 156
G315 | 833 +1 | Speed detection filter 2 156
G316 | 837 | Torque detection filter 2 156

Second motor low-speed range torque
G350 | 747 «3 characteristic selection 154
G361 1118 Speed control P gain 2 (per-unit 156
system)
G400 | 286 |Droop gain 143
G401 287 | Droop filter time constant 143
G402 | 288 | Droop function activation selection 143
G403 | 994 | Droop break point gain 143
G404 | 995 | Droop break point torque 143
G410 653 | Speed smoothing control 152
G411 654 | Speed smoothing cutoff frequency 152
G420 | 679 |Second droop gain 143
G421 680 | Second droop filter time constant 143
Second droop function activation
G422 | 681 celoction 143
G423 | 682 |Second droop break point gain 143
G424 | 683 | Second droop break point torque 143
G601 | 1003 | Notch filter frequency 162
G602 | 1004 | Notch filter depth 162
G603 | 1005 | Notch filter width 162
Speed control gain (Advanced magnetic
G932 89 flux vector) 126
G942 | 569 |Second motor speed control gain 126

1 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.

*4  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

*7  The setting is not available for the FR-A800-E.
*8  Parameter for manufacturer setting for the FR-A842-P. Do not set.
*9  The setting is not available for the FR-A842-P.

option is installed.
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Pr. Refer
group Pr. Name to page
N666 1448 Etherr!et I!’ filter address 4 range 129
specification
Ethernet command source selection IP
4 D: Operation command and frequency N670 | 1449 | jiress 1 129
command N671 1450 Ethernet command source selection IP 129
. . . address 2
Parameters that specify the inverter's command source, and Eth . 3 oction TP
parameters that set the motor driving frequency and torque. N672 | 1451 add(:::: ;:omman source selection 129
grIz)rl.lp Pr. Name “I)Rg;es;'e N673 1452 E(tjr;ernet:ommand source selection IP 129
address
NET mode operation command source Ethernet command source selection IP
D012 550 . 145
selection N674 1453 address 3 range specification 129
D013 551 ::::;3:2 operation command source 145 N675 1454 E;I;?;r;est:t:;:;:r::):zil.flircc;;enlectlon P 129
. . . . i berini -to-i
€ M: Monitor display and monitor output signal N681 | 1124 | Sution numberininverterto-inverter | 464
Parameters regarding the inverter's operating status. These Number of inverters in inverter-to-
parameters are used to set the monitors and output signals. N682 | 1125 inverter link system 164
ng;tlp Pr. Name t?;;eg;e
M400 190 | RUN terminal function selection 137
M401 191 | SU terminal function selection 137
M402 192 | IPF terminal function selection 137 & E: Environment setting parameters
M403 | 193 | OL terminal function selection 137 Parameters that set the inverter operation characteristics.
M404 194 | FU terminal function selection 137 Pr o N Refer
: r. ame
M405 195 | ABC1 terminal function selection 137 group to page
M406 196 | ABC2 terminal function selection 137 E390 1001 | Parallel operation selection 162
M410 | 313 | DOO output selection 137 4 M: Monitor display and monitor output signal
M411 314 | DO1 output selection 137 Parameters regarding the inverter's operating status. These
Ma12 315 | DO2 output selection 137 parameters are used to set the monitors and output signals.
Pr. Refer
€ N: Operation via communication and its group Pr. Name to page
settings M400 | 190 | RUN terminal function selection 137
Parameters for communication operation. These parameters set the M401 191 SU terminal function selection 137
communication specifications and operation. M402 192 | IPF terminal function selection 137
g:;'t]p Pr. Name t?;;eg;e M403 193 | OL terminal function selection 137
N600 | 1434 | Ethernet IP address 1 129 M404 194 | FU terminal function selection 137
N601 1435 | Ethernet IP address 2 129 M405 195 | ABC1 terminal function selection 137
N602 | 1436 | EthernetIP address 3 129 M406 196 | ABC2 terminal function selection 137
N603 | 1437 | EthernetIP address 4 129 . . . .- .
N: Operation via communication and its
N610 | 1438 | Subnet mask 1 2| ¢ settizgs
N611 1439 | Subnet mask 2 129 Parameters for communication operation. These parameters set the
N612 | 1440 | Subnet mask 3 129 communication specifications and operation.
N613 | 1441 | Subnet mask 4 129 o e
N630 1427 | Ethernet function selection 1 129 group = S to page
N631 1428 | Ethernet function selection 2 129 N092 652 ::;aclll(etli;l;eraﬁon communication 152
N632 | 1429 | Ethernet function selection 3 129
N641 1426 | Link speed and duplex mode selection 129
N642 1455 | Keepalive time 129
N643 1431 Etherr?et signal loss detection function 129
selection
N644 1432 !Ethernet communication check time 129
interval
N650 1424 Ethernet communication network 129
number
N651 1425 Ethernet communication station 129
number
N660 | 1442 | Ethernet IP filter address 1 129
N661 1443 | Ethernet IP filter address 2 129
N662 | 1444 | Ethernet IP filter address 3 129
N663 | 1445 | Ethernet IP filter address 4 129
N664 1446 EthelrrTet I!’ filter address 2 range 129
specification
N665 1447 Ethernet IP filter address 3 range 129

specification




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 .
Function Pr. :)L Name Setting range setting Inallt":: Custc?mer
group increments vaiu S
_ 30 E300 R.esef selection during power supply to main 0, 100 1 0
circuit
2
5 E
g o 57 AT702 | Restart selection 0, 9999 1 9999
- O
=} S
<
— 65 «1 | H300 | Retry selection Oto4 1 0
> 67 =1 H301 | Number of retries at fault occurrence 0to 10, 101 to 110 1 0
® 68 1 | H302 | Retry waiting time 0.1t0600s 01s 1s
x 69 1 | H303 | Retry count display erase 0 1 0
_ Reset .se!ectlon/dlsconnected PU detection/ 1410 17, 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 NO020 | PU communication station number 0 to 31 1 0
118 NO021 | PU communication speed 48, 96, 192, 384, 576, 768, 1152 | 1 192
L c _ PU communication stop bit length / data 0,10 1
o 9 119 length
g '§ NO022 | PU communication data length 0,1 1 0
E ' NO023 | PU communication stop bit length 0,1 1
=
& £ 120 NO024 | PU communication parity check 0to2 1 2
E g 121 NO025 | Number of PU communication retries 0 to 10, 9999 1 1
o 122 | N026 | PU communication check time interval 0, 0.1t0 999.8 s, 9999 01s 9999
123 NO027 | PU communication waiting time setting 0 to 150 ms, 9999 1ms 9999
124 NO028 | PU communication CRI/LF selection 0to2 1 1
— 161 E200 | Key lock operation selection 0,10 1 0
E000
— 168
E030 P ter f fact tti
arameter for manufacturer setting.
169 EO001
E081
)
>
25
S g 9 170 | M020 | Watt-hour meter clear 0, 10, 9999 1 9999
)
EE
(&)
E = 178 T700 | RDI terminal function selection 1 9999
= c o
E0¢
E o g) 187 T709 | OH terminal function selection 7, 62, 9999 1 7
2 c 3T
S 32 g’!
= o | 189 | T711 | RES terminal function selection 1 62
= 190 | M400 | RDB terminal function selection 1 111
- 0
S E 191 | M401 | RDA terminal function selection 1 1
E g’ 2,8,11,17, 25, 26, 64, 68, 90, 94,
S ) ) - 95, 98, 99, 102, 108, 111, 125,
E @ 192 | M402 | IPF terminal function selection 126, 164, 168, 190, 194, 195, 1 2
- @© . . . 198, 199, 206, 207, 209, 210,
3 g 193 | M403 | RSO terminal function selection 214, 22742, 306, 307, 309, 310, 1 209
=T g 327x2, 9999
8 o 194 | M404 | FAN terminal function selection 1 25
c
2 195 | M405 | ABC1 terminal function selection 1 99
— 248 | A006 | Self power management selection 0to2 1 0
x 255 | E700 | Life alarm status display (0to 15) 1 0
O O
"_I: 2 256 E701 | Inrush current limit circuit life display (0 to 100%) 1% 100%
o 257 E702 | Control circuit capacitor life display (0 to 100%) 1% 100%
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Minimum

- c
Function Pr. ;L Name Setting range setting Ulz:lt:.lael uStt?mer
group increments eI
— 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
T
S5 S | 296 | E410 | Password lock level Jao: 56, 10010103, 105,106, 1 4 9999
S5
22
£ 2 297 E411 | Password lock/unlock (0 to 5), 1000 to 9998, 9999 1 9999
331 «1 | NO30 | RS-485 communication station number 0, 31 (0, 247) 1 0
332 +1 | NO31 | RS-485 communication speed ?62 11?5%4 48,96,192,384,576, | 96
g _ RS-485 communication stop bit length / data 0, 1,10, 11 1 1
= length
S 333 «1 NO032 | RS-485 communication data length 0,1 1 0
5 NO033 | RS-485 communication stop bit length 0,1 1 1
E - n n "
£ 334 +1 | NO34 :l:etii?ozommunlcatlon parity check 0to2 1 2
]
:’ 335 «1 | NO35 | RS-485 communication retry count 0to 10, 9999 1 1
g 336 +1 | NO36 | RS-485 communication check time interval | 0to 999.8 s, 9999 0.1s 0s
17 337 =1 | NO37 | RS-485 communication waiting time setting | 0 to 150 ms, 9999 1ms 9999
5 341 «1 | NO38 | RS-485 communication CRI/LF selection Oto2 1 1
342 NO001 | Communication EEPROM write selection 0,1 1 0
343 «1 | NO80 | Communication error count — 1 0
®
2 503 | E710 | Maintenance timer 1 0 (1 to 9998) 1 0
©
c
(<]
=
'S 504 E711 | Maintenance timer 1 warning output set time | 0 to 9998, 9999 1 9999
=
_ 539 +1 | N0O2 !VIODBUS RTU communication check time 010 999.8 5, 9999 01s 9999
interval
c
0
=
©
2
s 549 «1 | NOOO | Protocol selection 0,1 1 0
£
£
[*]
(&)
= 563 | M021 | Energization time carrying-over times (0 to 65535) 1 0
- 598 H102 | Undervoltage level 350 to 430 V, 9999 01V 9999
_ 652 «2 | N092 :;r:llel operation communication check 0,01 10120 s, 9999 01s 1s
_ 663 MO060 I(.‘;)Irelltrol circuit temperature signal output 010 100°C 1°C 0°C
g 686 E712 | Maintenance timer 2 0 (1 to 9998) 1 0
c
e 687 | E713 | Maintenance timer 2 warning output set time | 0 to 9998, 9999 1 9999
[}
c 688 | E714 | Maintenance timer 3 0 (1 to 9998) 1 0
©
= 689 E715 | Maintenance timer 3 warning output set time | 0 to 9998, 9999 1 9999
s g 774 | M101 | Operation panel monitor selection 1 1 9999
:E T 775 | M102 | Operation panel monitor selection 2 593913 20,25, 43,44, 55,62, 98, | 4 9999
O C
= 32 776 | M103 | Operation panel monitor selection 3 1 9999
o
> 2
5 .0
S S 872 H201 | Input phase loss protection selection 0,1 1 0
o
c
e 5
[« Iy '
— 876 T723 | OH input selection Oto2 1 0




Minimum .
Function Pr. ;L Name Setting range setting U"Itlal Custc?mer
group increments alue Sl
4
o 888 E420 | Free parameter 1 0 to 9999 1 9999
2 @
[
L g
—~ 889 E421 | Free parameter 2 0 to 9999 1 9999
2
528
e 2 . . T
3 S E 891 M023 (?umulatlve power monitor digit shifted 0, 4, 9999 1 9999
c ® O times
w o g
E 990 E104 | PU buzzer control 0,1 1 1
5 5
S0 . . . .
= B 992 M104 Opera.tlon panel setting dial push monitor 2. 8,13, 20, 25, 43, 44, 55, 62, 98 | 1 8
o € selection
=2
= 997 | H103 | Fault initiation 0 to 255, 9999 1 9999
3 o
25 | 1001 _ _
g o 5 E390 | Parallel operation selection 1,2, 100, 200, 300 1 100
c O *
Q
o o
o g 1006 E020 | Clock (year) 2000 to 2099 1 2000
8 = 1007 | E021 | Clock (month, day) 1/1 to 12/31 1 101
S e
© 3 1008 | E022 | Clock (hour, minute) 0:00 to 23:59 1 0
= 1048 | E106 | Display-off waiting time 0 to 60 min 1 min 0
o Pr.CLR Parameter clear (0,1 1 0
L 9
IR
9 £ ALL.CL All parameter clear (0), 1 1 0
og
S Err.CL Fault history clear (0), 1 1 0
— Pr.CPY Parameter copy (0),1t03 1 0
= Pr.CHG Initial value change list - 1 0
— Pr.MD Group parameter setting 0),1,2 1 0

*]
*2

Parameter for manufacturer setting for the FR-CC2-P. Do not set.
The parameter is available for the FR-CC2-P only.
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Explanations of Parameters

The following marks are used to show the applicable control method: for V/F control, MagnetieifliX| 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.)

(&3 . .....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

1P i GROUP) Name (3 R Name 3 R Name 3 R Name
0 G000 Torque boost 46 G010 Second torque boost Base frequency
3 G001 B f 19 G002
112 G020 Third torque boost ase frequency voltage
. Second V/F (base Third VIF (base
Voltage drop in the low-frequency range can be compensated, 47 GO frequency) 113 G021 frequency)

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% ===

Output
voltage

Pr46 Setting
Pr.112 range

[o] Output Base
?ﬁguency frequency

Limiting the output frequency

(maximum/minimum frequency)

E3 En Name D ER Name
1 H400 Maximum frequency |2 H401 Minimum frequency
18 H4o2 Highspeed

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.

A [ Clamped at the
Output frequency //% maximum frequency
H |
(Hz) Rt IEEEEEEERRE ;
i 1
1
1
Pr.1 |
Pr.18 ! |
: s |
. Pr2 ! . | Frequency setting
v v 2 1 >
0 5, 10V
Clamped atthe (4mA) (20mA)

minimum 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.

S

@

j=}

s

©

s

'g_ Pr.19

=] Output frequency

] L (Hz)
Pr3

——4 Pr47

Pr.113

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




Multi-speed setting operation

Acceleration/deceleration time

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

WI pNiONi [onfon] [onfon]
oN ON ] [oN] . [oN] [oN] [oN] [on]
[ON[ONON[ON[ONJON[ON[ON]

L

2 2 2 Output frequency (Hz)

Y
m
x

1 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 Description
0 (initial value) Without compensation
1 With compensation

1P [ GROUP) Name 1P i GROUP) Name (3 R Name 3 @ Name
4 D301 Multi-speed setting 5 D302 Multi-speed setting 7 F010 Acceleration time 8 F011 Deceleration time
(high speed) (middle speed) Acceleration/ Acceleration/
Multi-speed setting Multi-speed setting 20 F000 deceleration 21 F001 deceleration time
6 D303 24 D304 X
(low speed) (speed 4) reference frequency increments
25 D305 Multi-speed setting 26 D306 Multi-speed setting a4 F020 Second af:cel(_eratlon/ 45 F021 §econd deceleration
(speed 5) (speed 6) deceleration time time
- . Multi-speed input Third acceleration/ Third deceleration
27 D307 ?Q:I;Lz%e)ed setting 28 D300 compensation 10 B deceleration time L time
selection Acceleration/ Acceleration time in
232 D308 Multi-speed setting 233 D309 Multi-speed setting 147 F022 det.:ele!'atlon time 791 F070 low-speed range
(speed 8) (speed 9) switching frequency
234 D310 Multi-speed setting 235 D31 Multi-speed setting 792 FO71 Deceleration time in
(speed 10) (speed 11) low-speed range
236 D312 :Vls:';::ﬂez‘;d setting 537  p313 :Vls:';::”g;d setting The following parameters are used to set motor acceleration/
: : : : deceleration time.
Multi-speed setting Multi-speed setting . .
238 (speed 14) 239 BSIS (speed 15) Set a larger value for a slower acceleration/deceleration, and a

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
<
g
3
=] E‘ Time

Deceleration Pr.8
Pr.45
Pr.111

Acceleration Pr.7
time Pr.44 time
Pr.110

Pr.21 setting Description

Set the increment for the
acceleration/deceleration time

0 .
(initial value) Increment: 0.1 s

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.

(Hz)

Set
frequency

Pr. 147
setting 1\»
e — | | — Time

Pr.7} Pr.44;Pr.11 Pr.111Pr.44! Pr8 Pr7  Prd4 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.

(This function is not available for the FR-A842-P.)
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N
z
)
o €
sSo |  _AL ______ ) NGy
g3 Low-speed range
8 L (rated motor frequency/10)
a‘ Time
Acceleration time J/ h- Deceleration time
in low-speed range in low-speed range
Slope set by Pr. 791 Slope set by Pr.792

Deceleration time
Slope set by Pr.8

Acceleration time
Slope set by Pr.7

When setting parameters, refer to the Instruction Manual (Detailed) and understand instructions. 109



Overheat protection of the motor

(electronic thermal O/L relay)

DC injection brake, zero speed control,
and servo lock

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 Electric 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.

siojaweled Jo suoneuejdxy E

P2 i GRoUP) Name 3 R Name P2 GRoUP) Name 3 R Name
9 H000 Electronic thermal O/L 51 HO010 Second electronic 10 G100 DC |nj<.ect|on brake 1 G101 DC |nj<.act|o_n brake
relay thermal O/L relay operation frequency operation time
PTC thermistor First free thermal DC injection brake Pre-excitation
561 |HU20 protection level 600 JEioOs reduction frequency 1 12 i operation voltage 802 G0 selection
First free thermal First free thermal Brake operation Second pre-
601 B reduction ratio 1 602 BEE reduction frequency 2 830 B selection 1299 S excitation selection
603 Hoos4 Firstfree thermal 604 Hoos Firstfree thermal When stopping a motor, DC injection brake is applied to adjust the
reduction ratio 2 reduction frequency 3 braking t d timing to stop th t
607 HO06 Motor permissible 608 HO16 Second motor raking orque andtiming 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 ggz
62 B reduction frequency 1 693 B reduction ratio 1 brake (zero speed control S %
694 HO13 Seconfi free thermal 695 HO14 Seconq free t.hermal and_S(_arvo_Iock) to Pr.10 .
reduction frequency 2 reduction ratio 2 DC injection brake Pr. 10 Operation
Second free thermal Thermal protector operation frequency, the frequency
696  HO1S . juction frequency 3 876 LSS input DC injection brake (zero DC injection ) Time
PTC thermistor speed control and servo o votage Time
1016 HO021 protection detection lock) will operate when it L)
time reaches this frequency at Pr. 11 Operation time

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 ey
Setting | operation Description
value
Zero It will try to maintain O r/min so the motor shaft will
. 0 not rotate even when a load is applied. However, it
(initial | speed - ; 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.

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




Starting frequency and start-time hold

function [Magnetici it

Name

Name

13 F102 Starting frequency

Holding time at a

571 F103 start

The starting frequency can be set and the starting frequency can be

held for a certain period of time.
Set these functions when starting
torque is needed or the motor
drive at start needs smoothing.

Minimum frequency

Output
frequency|

(Hz)

@

o

<

o

j=2}

£

5| Pr13

(%]
| Time
1 Pr. 571 setting time

STF ON

at motor start and

start-time hold function

« Vertical lift load applications (setting value "2, 3")
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
at reverse rotation and in regenerative driving at forward rotation,

according to the load weight.

For vertical lift loads
At forward rotation boost...Pr.0 setting
At reverse rotation boost...0%

Reverse|
rotation |
Base frequency
Output frequency (Hz)

5"

For vertical lift loads
At forward rotation boost...0%
At reverse rotation boost...Pr.0 setting

0
E8

R !

Forward |

Pr.OI rotation |

Base frequency
Output frequency (Hz)

Switching applied load selection with a terminal (setting value "4,

The RT and X17 signals enable the switching between the
constant-torque load operation and lift operation.

Name

Name

13 F102 Starting frequency

Holding time at a

571 F103 start

Set the frequency where the PM motor starts running.

* When setting a frequency with
analog input, set the deadband
in the low-speed range to
eliminate noise and offset
deviation.

* When the low-speed range
high-torque characteristic
function is enabled (Pr.788 =
"9999"), the frequency level of
0.01 Hz is held for the time

Pr.14
Setting Rs-li-()r(;lap output characteristic
value 9
ON For constant-torque load
4 (same as the setting value "0")
For lift, boost at reverse rotation 0%
OFF . won
(same as the setting value "2")
ON For constant-torque load
5 (same as the setting value "0")
For lift, boost at reverse rotation 0%
OFF . wan
(same as the setting value "3")

Output
frequency
(Hz)
o F—60 oo
i<}
s
= Output
£ | frequency
T | Pr13 r— |
(7] ok
| Output from 0.01Hz Time
STF ON

period of Pr.571 after turning ON the start signal.

V/F patterns for various applications

JOG operation

Name Name

16 F002

Jog acceleration/

15 D200 Jog frequency

deceleration time

The frequency and acceleration/deceleration time for JOG operation
can be set. JOG operation is possible in both External operation and

PU.

JOG operation can be used for conveyor positioning, test operation,

(3 R Name
Load pattern
= e selection

Optimal output characteristics (V/F characteristics) for application or
load characteristics can be selected. Available during V/F control.

y

100%

Output voltage

Pr. 3 Base frequency
Output frequency (Hz)

100% f------------1

Output voltage

Pr. 3 Base frequency
Output frequency (Hz)

Constant-torque load application
(setting "0", initial value)

The output voltage will change linearly
against the output frequency at the base
frequency or lower.

Set this parameter when driving a load
that has constant load torque even when
the rotation speed is changed, such as a
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
against the square of the rotation speed,
such as a fan or pump.

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

etc.

Output frequency(Hz)

Pr20 ---- .-
Pr.15 Forward]
setting range rofation |
ro | 1\ Reverse
- i 1 \yotation
' Pri16 ! !
JOG signal [t OoN : .
Forward rotation ST [ ON_| ‘ ~
Reverse rotation STR W ~

> Time
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Inverter output shutoff signal

Name

17

T720 MRS input selection

The inverter output can be shut off with the MRS signal. The logic of
the MRS signal can also be selected.
When Pr.17="4", the MRS signal from an external terminal is be set
as the normally closed (NC contact) input, and the MRS signal

(output stop) via communication as the normally open (NO contact)

input.
Motor coasts Setting value "0"_| ('"I‘"a‘) [Setting value "2" ]
value
to stop Inverter Inverter
) SD (PC) SD (PC)
Time

MRS signal ON

STF (STR

signa(\ ) ON

E31s Refer to the page on Pr.1

m19 Refer to the page on Pr.3

mzo: 21 Refer to the page on Pr.7

Stall prevention operation

Magneticiflix

For Pr.22, set the ratio of the output current to the inverter rated
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-
00126(3.7K) or lower, when the control method is changed from
V/F control or Advanced magnetic flux vector control to Real
sensorless vector control, or vector control, the Pr.22 setting
changes from 150% (initial value) to 200%.

To set the stall prevention operation level with the analog signal
via terminal 1 (terminal 4), set Pr.868 (Pr.858)="4". Use Pr.148
and Pr.149 to adjust gain and bias for the analog signals.
When operating at the rated motor frequency or higher,
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
rated output current of the inverter; and even if the motor is
stopped, the protective function will not operate (OL).

In a case like this, the stall prevention level can be reduced in the
high-frequency range to improve the motor's operating
characteristics. This is useful when operating up to the high
speed range, such as when using a centrifuge. Normally, set
Pr.66 to 60 Hz, and Pr.23 to 100%.

When Pr.23="9999" (initial value), the stall prevention operation
level is constant at the Pr.22 level up to 590 Hz.

A

Always at the Pr.22 level
when Pr.23 = "9999"

Pr.22

Stall prevention operation level
1 ¥ assetin Pr.23

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
applicable in the range between 0 Hz and the frequency set in
Pr.49 (Pr.115).

Stall prevention operation

level (%)

Pr.66

Output Output Output
During acceleration frequency (Hz) frequency (Hz) frequency

Output

Pr49(Pr.115)__| _______ 7 frequency

Set frequency ----{ -~ -

Setfrequency |
Pr49(Pr.115) - -~

Stall prevention
operation current

Lol

D speed  Stall
b

fevel

Pr.22 used J Pr.48(Pr.114) used

Time Time

sl )
prevention " pr22 used ' |
level

Pr.48(Pr.114) used

Iz
3 »
23

Pr.d9  Running frequency

Pr.115
Set frequency is[PrA9(PrATS orless] et [Gxcesds PrasETTE)]
Pr.49 Pr.115 i
setting setting Operation

The second (third) stall prevention function

0 (initial value) disabled

The second (third) stall prevention function

SR Rl operates according to the frequency.
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E3 Em Name D EE Name
Stall prevention
22 H500 Stall pfeventlon 23 H610 operation I(_evel
operation level compensation factor
at double speed
Second stall Second stall
48 H600 prevention operation |49 H601 prevention operation
level frequency
Stall prevention . .
66 H611 operation reduction |114 H602 zh:r(:atsit:r? Ir:;zllentlon
starting frequency P
15 H603 Third s.tall prevention 148  H620 Stall p.reventlon level
operation frequency at 0 Vinput
. Voltage reduction
149 He2q Stallpreventionlevel |1, peay colection during stall
at 10 V input . .
prevention operation
156  H501 Stall pfeventlon ] 157 M430 C_)L signal output
operation selection timer
858 T040 Terr_nlnal 4 function 868 T010 Terl:nmal 1 function
assignment assignment

This function monitors the output current and automatically changes
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.
This function is disabled during Real sensorless vector control,
vector control and PM sensorless vector control.

« Stall prevention

The second stall prevention function operates
according to the RT signal.

RT signal ON: stall level Pr.48

RT signal OFF: stall level Pr.22

Setting not

9999 available

Use Pr.154 to further suppress the activation of the protective
function (E.OCI], 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
status.

When Real sensorless vector control, vector control or PM
sensorless vector control is selected using Pr.800, Pr.22 serves
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. (This function is not available
for the FR-A842-P.)

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



Setting the torque limit level under

speed control

« 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-

Torque outpu range
:;tg?]:; characteristic in Torque & =
low- d L
E3 En Name E3 En Name R L characteristic e
Stall prevention . Torque changes
22 H500 operation level 157 M430 C_)L signal output 0 according to the Constant motor
.o timer (initial . . —
(Torque limit level) value) scaling factor set in output
Constant output range Pr.86. 1
801 H704 Output limit level 803 G210 torque characteristic 1 Constant torque Constant torque Without
selection -
Torque command Torque command 2 Constant torque Constant torque With
804 D400 - 805 D401
source selection value (RAM) 10 Constant torque Constant motor _
Torque command Lo output
806 D402 value (RAM, 810 Hyoo rorque limitinput Torque changes
method selection f
EEPROM) 1" according to the Constant torque Without
Set resolution Torque limit level scaling factor set in q
811 D030 : 812 H701 -
switchover (regeneration) Pr.86. 1
813 H702 T?j)zque I'('jmt Itevel 814 H703 Tor(Lue I'tm't level (4th *1  This function is only available under Real sensorless vector
(3rd quadrant) qua ran.) _ control. The upper limit of the torque at 0 Hz is determined by
815 H710 Torque limitlevel 2 |816 H720 Torgue limit |eV9_| multiplying the torque limit in the constant-torque range by the
during acceleration scaling factor set in Pr.86.
817 H721 '50"9”9("'"‘“"9%_' 858  T040 Terr_mnal 4 function . . o o
uring cece e’at_'°" assignment » The inverter can be set to trip at activation of torque limit
868 T010 Z:;'i"':s:;n:”"cm" 874 H730 OLT level setting operation and stalling of the motor. Use Pr.874 to set the output
9 torque where the protective function activates.

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.

» 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.

(D24 to 28

Refer to the page on Pr.4

Acceleration/deceleration pattern and

backlash measures

Pr. Setting range Description
0 o .
(initial value) Torque limit by parameter setting
810 1 Torque limit using the analog signals input to
terminals 1 and 4.
2 Torque limit by communication options
0 to 400% Set the torque I!njlt level for forward rotation
regenerative driving.
812 9999
U Limit using Pr.22 or the analog terminal values.
(initial value)
0 to 400% Set the t(_)r_que limit level for reverse rotation
power driving.
813 9999
(initial value) Limit using Pr.22 or the analog terminal values.
Set the torque limit level for reverse rotation
0,
0 t0400% regenerative driving.
814 9999
N Limit using Pr.22 or the analog terminal values.
(initial value)

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.

acceleration/deceleration.

Use Pr.816 and Pr.817 to set the torque limit value during

To avoid overload or overcurrent of the inverter or motor, use

Pr.801 Output limit level to limit the torque current.

E3 Em Name ED &m 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
381 F301 Deceleration S- 382 F302 Acceleration S-
pattern 1 pattern 2
Deceleration S- S-pattern time at a
383 B pattern 2 516 B start of acceleration
S-pattern time at a S-pattern time at a
517 F401 completion of 518 F402 P h
N start of deceleration
acceleration
S-pattern time at a
519 F403 completion of

deceleration

Pr.801 setting

Description

0 to 400%

Set the torque current limit level.

9999

Torque current limit using torque limit setting value (Pr.22,

Pr.812 to Pr.817, etc.)

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.

Settin§ value "0"

[Linear acceleration
/ deceleration]

Output frequency

(Hz)

value "0"

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

Time

, initial value)

« Linear acceleration/deceleration (setting

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.
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114

Output frequency

Set frequency
(Hz) (Hz)

Output frequency

(Hz)

+ 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.

[S-patter acceleration
Ideceleration A]

+ 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]

=y

N

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
g function]
A £Pr. 142
k=3
5
o
Pr. 13-
Pr.i41  pri43 M°

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 Pr.383

Set frequency ‘ Y
™~
S-pattern : | ! Time
ccecloton) _ore[ToNT ot
C switchover

(X20)
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.

37 Pr516 Pr517 Pr.518 Pr.519

g — e — e

>

o

I

5

a2

3 / \

3 : (I : : [ Time
Start signal ON

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

Pr8
Deceleration time

Pr.7
Acceleration time

Selecting the regenerative brake and DC

feeding

1P i GROUP) Name 1P GROUP) Name

30 E300 Regeperatlve ) 70 G107 Special regenerative
function selection brake duty

509 T721 X10 te_rmlnal input
selection

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.

Standard model

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

Pr.30 Pr.70
. . P I 5 .
Regeneration unit to°:r\:2ri§3'e°ge¥, s\?;ﬂlneg s\?;ﬂlneg
RST 0 (initial Brake duty
When the built-in brake, C value), 100 | differs
Brake unit according to
(FR-BU2, BU, FR-BU 1) | >N 10,110 the
R, S, T/P,N 20, 120 capacity.
R,S, T 1,101
High-duty brake resistor 10%+3
(FR-ABR) PN 1, 1 6%s4
R, S, T/P,N 21,121
High power factor
converter (FR-HC2), o (initi
Power regeneration P,N 2,102 0/|° (iniial
common converter value)

(FR-CV)
FR-A820-03800(75K) or higher, FR-A840-02160(75K) or higher
Pr.30 Pr.70
q q Power supply 5 f
Regeneration unit i setting setting
to the inverter e e
0 (initial
RST value), 100
No regenerative function PN 10 110 —
R, S, T/P,N 20,120
R,S,T 1,101
o) i
Brake unit (FR-BU2+2) | P, N 11, 111 3 zﬁ’ug’)““a'
R, S, T/P,N 21,121
Power regeneration 0% (initial
converter (MT-RC) RS T 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

(FR-CC2) P,N 10 (initial value), 110
Brake unit (FR-CC2+FR-BU2:2) P, N 11, 111
High power factor converter
(FR-HC2) P,N 2,102

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




* |P55 compatible model
Regeneration anit Power supply Pr0 Speed display and speed setting

to the inverter setting value
R,S, T 0 (initial value), 100
Brake unit PN 10,110 ﬁ! (GROUP} Name ﬁ! {GROUP) Name
(FR-BU2, BU, FR-BU:1) ' ' Spesd sotling
R, S, T/P,N 20,120 37 M000 Speed display 144  M002 itch
i factor converter switchover
High power fac T T
(ERIC2), PN 2,102 505 R fe'?iffnscim"g s11 ::vtit::ehsc:)o\:::mn
Power regeneration common ' ’
converter (FR-CV) The monitor display unit and the frequency setting on PU(FR-DU08/
#1  Used in combination with GZG, GRZG, or FR-BR. FR-PUO07) can be switched to motor speed and machine speed.
*2 gsef’ '"fconb'laé'?&‘s‘gghog"gg'?f’ Kor| o FRAB40 + The setting increment for each monitor is determined by the
3 Oggé%%osré)ir ower (7.5K) or lower and FR-AB40- combination of Pr.37 and Pr.144. (The initial values are shown
4 Setting for the FR-A820-00630(11K) or higher and FR-A840- within the thick lines.) _
00310(11K) or higher » 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/
* When set to Pr.599 = "1", X10 signal can be changed to normally min.
closed (NC contact) input specification.

Changing the number of motor poles using Pr.81 Number of

motor poles will change the Pr.144 setting value.

Avoiding machine resonance points Pr37 | Pr144 | Output Set Running | Freguency
f . setting | setting frequgncy frequt_ency spe'ed parame?er
( requency jump) value | value | monitor monitor monitor Settinig
0 0.01 Hz 0.01 Hz 1 r/min «1x2 |0.01 Hz
I8l GRoUP) Name E3 & Name 0 (initial | 2 to 12 [0.01 Hz 0.01 Hz 1 rimin =1x2  |0.01 Hz
value
31 H420 Frequency jump 1A |32 H421 Frequency jump 1B ) 1(ﬁzt° 1 r/min 152 |1 r/min «1+2 |1 r/min =152 [1 r/min *1
33 H422 Frequency jump 2A |34 H423 Frequency jump 2B -
35 H424 Frequency jump3A [36 H425 Frequency jump 3B 0 |001Hz 0.01 Hz 1 (machine | 4 1,
552 Hazg Frequency jump speed) +1
range 1to 2t0 12 1 (machine |1 (machine |1 (machine |1 (machine
9998 speed) *1 speed) *1 speed) *1 speed) *1
When itis desired to avoid Frequency jump 19210 1001 Hz  [001Hz |1 rminwie2 [0.01 Hz
resonance attributable to Pr3|- -~ - g

o
b

w
@

the natural frequency of a
mechanical system, these
parameters allow resonant
frequencies to be jumped.

v
Som

[A]
)

Set frequency after
frequency jump (Hz)

r32 |- a2~ -
r31 |- =

v

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.

A total 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.

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

*]

#2

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.

Use Pr.811 to change the increment from 1 r/min to 0.1 r/min.
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Output frequency detection

ﬁ! m Name m m Name

41 M441 Up-to_-fr(_equency 42 M442 Outpu?frequency
sensitivity detection
Output frequency

43 M443 detection for reverse |50  Ma4q Second output

X frequency detection

rotation

116  M445 Third output . 865 M446 Low speed detection
frequency detection
Speed detection

870 EEE hysteresis

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 Pra1
g S GEE—

I} S

El

L

=1

£

S

= Time
qu_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

& Output frequency

Output ! | Reverse | | |
|_rotation '

signal [ "
FUFB__OFF |\ ON I [ OFF | i ON | [ OFF
[Ton ]
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.

FU3/FB3__ OFF OFF ON OFF

3

2

5

3

o

®

S | Pres -l \--
f= 2 i
Ik 1

L L Time
Ls ON OFF ON

(E344t0 45 Refer to the page on Pr.7
34 Refer to the page on Pr.0
347 Refer to the page on Pr.3
(EB481t0 49 Refer to the page on Pr.22
E3s0 Refer to the page on Pr.41
E3s1 Refer to the page on Pr.9

Monitor display selection

ﬁ! m Name m m Name

52 M100 Opelratlon pan(_el main 54 M300 FMICA termlna!
monitor selection function selection
AM terminal function

158 M301 selection 170 MO020 Watt-hour meter clear
Operation hour meter Monitor decimal

171 B clear 268 R digits selection

200  MO044 Monitor nega.tlve 563  M021 Energlzatlon tlr_ne
output selection carrying-over times

564 M031 Oper'fltlng tlme_ 774 M101 Oper.atlon panf:l
carrying-over times monitor selection 1

775 M102 Opelratlon pan(_el 776 M103 Opelratlon pan(_el
monitor selection 2 monitor selection 3
Cumulative power Operation panel

891 MO023 monitor digit shifted |992 M104 setting dial push
times monitor selection

1018 moas Monitorwithsign 11440 Mos0 Torque monitor filter
selection

1107 MO051 Runr.ung §peed 1108 MO052 EXCIi.:atIOI’.l current
monitor filter monitor filter

Use Pr.52, Pr.774 to Pr.776, Pr.992 to select a monitored item to be
displayed on the operation panel (FR-DUO08) and parameter unit
(FR-PUO07).

Refer to the following table and set the monitor to be displayed. (The
items with — are not available for monitoring. The circle in the
display/output column denotes availability of the minus sign display/
output.)

Pr52, | Pr.54

Pr.774to | (FMICA)| M
Monitored item Unit ;rrggez, l’(rAﬁ;’ Terfr:‘\;lr]:::la::\él,v(;ﬁ;:M display
: settin loutput
pu | Pu 9 *14
value
Output 0.01 H
frequency/ . z
Rotation w0 1/0/100  |1=17 Pr.55 Ox15
speed+=10
Output 0.01 A/
current«6x7x10 0.1 A #5 2/01100 12 Pr.56
Output 200 V class: 400 V
voltagess.io |01V [3/0/100 |3 400 V class: 800 V
Fault or alarm
indication | 0100 |— —
Frequency
setting value/ 0.01 Hz 5 «1 517 Pr.55
speed setting [*°
1 Setting value of
Running speed (tfmin) 6 *1 |6 Pr.55 converted by |Oxis

Pr.37 and Pr.144.

Motor torque [0.1% 7 |\ |7 Pr.866 [@)

Converter 0.1V 8 a4 |8 200 V class: 400 V

output voltage«s| 400 V class: 800 V
Regenerative Brake duty
N 0.1% 9 «1 |9 determined by Pr.30

brake duty=13 and Pr.70

Electronic i
thermal O/L [0.1% |10 |«1 |10 Electronic thermal

relay load factor O/L relay (100%)

Output current
peak valuexs

0.01 A/

0.1 A x5 Pr.56

Converter .
200 V class: 400 V
output voltage 0.1V 12 |« 12 :
peak value:6 400 V class: 800 V
iS00 e 0.01 kwW/ 13 |l 3 Rated inverter
putp 0.1 KW +5 power x 2
0.01 kw/ Rated inverter
Output power:7 |y 1y s [14 |1 |14 power x 2

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



Pr52, | Pr.54 - Pr52, | Pr.54 -
Pr.774 to | (FM/CA) pine Pr.774 to | (FM/CA) pine
q q q Pr.776, | Pr.158 |Terminal FM, CA, AM | ,. q A q Pr.776, | Pr.158 |Terminal FM, CA, AM | ,.
Monitorediitem}i{SUnit Pr.992 (AM) full-scale value display Monitorediitem}i{SUnit Pr.992 (AM) full-scale value display
settin foutput settin foutput
DU | PU valueg 14 DU | PU valueg 14
Load meter (0.1% 17 17 Pr.866 Option input
Motor excitation [0.01 A/ terminal status | —_—2 —n =
ST e 0.1 A »5 18 18 Pr.56 2 (.for.
Position pulsexs|— 19 — — communication)-§
. Option output
Cumulative terminal status
energization |1h 20 — — 1 (for - 12 2 -
timex2 communication)*8
Reference
— — 21 — Motor thermal
voltage output Motor thermal |5 1o, |64 61 activation level
Orientation o — — load factor (100%)
status+s
Actual Inverter thermal ) 1o, |5, 62 an\{ﬁ/retl(tei:);hleer\gfl
operation 1h 23 — — load factor S 1009
time:2:3 - (100%)
PTC thermistor
Motorload lo.1% |24 24 200% resistance |00 K? |64 — —
Cumulative 001 KW/ PID measured |, 1o, g7 67 100%
25 — — value 2
power:s 0.1 KW PLC function
c':?nsri\:iaor?d 1 26 — — (@] analog output 0.1% - 70 100% o
Position CupmuilsI::Lve - 71 — - Osx16
command |1 27 — — O Cumuiative
(upper digits)
Current position|1 28 — — @) pulsttien?gse*rsflow - 2 - - O-t6
Current position -
) 1 29 — — (@) Cumulative
(upper digits) pulse (control |__ 73 _ _ Ot
Droop pulse |1 30 — — (@] termin)al
tion)«s
Droop pulse op .

(upper digits) 1 31 - - O Cumulative

Torque pulse overflow
command  |0-1% 32 32 Pr.866 O times (control |— 74 — — O-=16
terminal

Torque current ion)«

command  |0-1% 33 33 Pr.866 O °Ptl°n_) 8
0.01 kW/ Rated motor 32-bit
: cumulative
Motor output 0.1 KW +5 34 34 capacity e (_Iower16 1kWh |—=+12 — 12 -
Feedback | __ 35 _ _ bits)
pulse=s 32-bit
Torque momitor cumulative . . _
(driving/ power (upper 16 |1 VN 2 2
regenerative 0.1% 36 36 Pr.866 (@) bits)
pc_alar!ty 32-bit
switching) cumulative [0.01kWh/ | 2 D _
Trace status |1 38 — — power (lower 16 0.1 kWh +5
SSCNET N(7H) bits)
communication |1 39 — — 32-bit
status=s cumulative [0.01 kWh/ b 2 _

PLC function power (upper 16 (0.1 kiWh «s

user monitor 1 Increment 40 - - bits)

PLC function |coo |7 _ _ Remote output | 19, |a7 87 1000%

user monitor 2 SD1215 value

PLC function " _ _ Remote output |5 1, |gg 88 1000%

user monitor 3 QLIC) O

Station number Remote output |5 1o, |gg 89 1000%
(RS-485 |1 43 — — value 3 '
terminals): 13 Remote output | 1o, 9o 90 1000%
Station number |, 44 _ _ yatiels
(PU) PIDmanipulated o 19, o1 9ts11 [100% o
Station number 1 45 anian e
(CC-Link) — — Second PID set |y 19, |2 92 100%
Motor ° poiny
temperaturesseis| ¢ |46 46 Pr.751 © Second PID 15 10 g3 93 100%
Energy saving |Changeable |5, 50 Inverter capacity measured value
effect  |by Second PID lo.1%  |oa 941 [100% o)
Cumulative |parameter |, _ — s

energy saving jscfing onredvalue 0% |95 95 100%

PID set point [0.1% |52 52 100% measurscivalue |0 1% °

PID measured 1o o, |53 53 100% Second PID

altg manipulated [0.1% 96 96+11 100% (@)
PID deviation [0.1% 54 54x11 100% O variable
Input terminal Dancer main
status - *l = —_ speed setting 0.01 Hz |97 97 Pr.55
Output terminal |__ i = _ Control circuit ;. 98 98 100°C o
status temperature
Option_input *1  Todisplay the monitored items from the frequency setting value to
terminal - 56 - |— - the output terminal status on a parameter unit (FR-PU07), select
s.latu5*x "other monitor".

Option output %2 The cumulative energization time and actual operation time are
tel;rtmnal — 57 |- |— — accumulated from 0 to 65535 hours, then cleared, and
statusxs accumulated again from 0.

Opt_ion input *3  The actual operation time does not increase if the cumulative
terminal status |__ —_—2 — 12 _ running time before power OFF is less than an hour.
1 (for *4  When using the parameter unit (FR-PU07), "kW" is displayed
communication)+8 *5  Differs according to capacities. (FR-A820-03160(55K) or lower

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

and FR-A840-01800(55K)or lower/FR-A820-03800(75K) or
higher and FR-A840-02160(75K) or higher)
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*6  Since the voltage and current displays on the operation panel » Depending on the Pr.290 setting, negative output can be selected
fg;gﬂg?@gg;gg"g in four digits, a monitor value of more than for terminal AM (analog voltage output), and display with a minus
*7  When the output current is less than the specified current level Slg':] is enabled for the operation panel and a communication
(5% of the inverter rated current), the output current is monitored option.
as 0 A.Therefore, the monitored value of an output current and -
output power may be displayed as "0" when using a much Pr.290 Terminal AM Operation panel Monltorlng on the
smaller-capacity motor compared to the inverter or in other setting output display comr:utril;(;,‘atlon
instances that cause the output current to fall below the specified L
value. 0 (initial | _ R B
=8 Available when the option is connected. value)
*9  When Pr.37="1 to 9998" or Pr.144="2 to 12, 102 to 112", 1 Output with a
increment is used. (Refer to page 115) 1 minus sign - -
*10 The monitored values are retained even if an inverter fault occurs. - -
Resetting will clear the retained values. 2 _ D'?P'aY‘?d with a _
*11 Can be set for the AM (Pr.158) only. minus sign
%12 Can be set or monitored only via communication. ; ; -
%13 The setting is available for the standard model only. 3 noqugsgts\:g;h a g;zlsys?gnwnh a -
*14  Setting Pr.290 = 0 enables the display/output with a minus sign.
*15 Setting Pr.1018 = 0 enables the display/output with a minus sign. 4 _ R Displayed with a
16 Negative values are not displayed on the operation panel. The minus sign
values "-1 to -3I2767" are displayed as "65535 to 32769" on the 5 Output with a Displayed with a
operation panel. . . - . -
*17 T’r)le speedpis not displayed on the FR-A842-P. minus sign minus sign
*18 Not available for the FR-A842-P. 6 B Displayed with a Displayed with a
minus sign minus sign
* Pr.774 sets the output frequency monitor, Pr.775 sets the output 7 Output with a Displayed with a Displayed with a
current monitor, and Pr.776 sets the monitor description to be minus sign minus sign minus sign

displayed at the output voltage monitor position. When Pr.774 to
Pr.776="9999" (initial value), the Pr.52 setting value is used. (For
the monitor display sequence, refer to page page 62.)

Digits in the cumulative power monitor can be shifted to the right H

by the number set in Pr.891. terminal FM/CA’ AM
+ Writing "0" in Pr.170 clears the cumulative power monitor.

Reference for monitor value output from

* Pr.563 allows the user to check how many times the cumulative D EE Name (P GROUP) Name
energization time monitor has exceeded 65535 h. Pr.564 allows _
the use to check how many times the actual operation time 55  Mo4p reduency 56 Mo4q Current monitoring
monitor has exceeded 65535 h . monitoring reference reference

* Writing "0" in Pr.171 clears the actual operation time monitor. 866 MO042 I;ﬁgﬁgommrmg

Pr.268 setting Description Full scales can be set for the values output from terminal FM/CA and
(initial value) | N© function AM.
When monitoring with the first or second decimal place Monitor-1 Reference parameter Initialivalue
(0.1 increments or 0.01 increments), the 0.1 decimal F Pr55 FM type, 60 Hz
° place or lower is dropped to display an integral value (1 LEdUECY r. CA type 50 Hz
increments). Current Pr.56 Inverter rated current
The monitor value equal to or smaller than 0.99 is urre . erter rated curre
displayed as 0. torque Pr.866 150%
When monitoring with the second decimal place (0.01 *1  For the monitored item names, refer to the page on Pr.52.
increments), the 0.01 decimal place is dropped and the
1 monitor displays the first decimal place (0.1 increments). Pulse speed(terminal FM) Output Current(terminal CA)
When monitoring with the first decimal place, the display 2400
will not change. pulses/s DC20mA F--------
* When Pr.52="100", the set frequency is displayed during stop, 1440

pulses/s

and output frequency is displayed during running. (LED of Hz
flickers during stop and is lit during operation.) ‘

Output frequency  Pr.55 590Hz Pr.55 590Hz

siojaweled Jo suoneuejdxy E

Pr.52 0 100 reference Pr.56 500A
a - 5 Output current Pr.56 500A Pr.866 400%
Operating During running/ Duri o
uring sto Runnin reference
status stop 9 P 9 Output torque Pr.866 400%
Output o ; Set o f reference
utput frequenc! et frequenc utput frequenc!
frequencY y Y Y Output voltage(terminal AM)
Output
Gt Output current be1ov b
Output 3
voltage Output voltage Pr.55 |
Fault or Frags 3 ‘
alarm Fault or alarm indication - Pr m
indication | P;:gg 5:(?0;
- - - - ! f Pr.866 400%
« The monitored item to be displayed at the operation panel (FR- ; 2
DUO08)'s setting dial push can be selected with Pr.992. v DCiov

Pr.992 0 100 *2  Minus-sign output is enabled when Pr.290 Monitor negative output
selection ="1 and 3".

During running/
stop

. . Set frequency
Monitor displayed by L
the setting dial push | (PY direct-in

Operating status During stop Running

Output

Set frequency frequency

frequency)

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



Automatic restart after instantaneous
power failure with an induction motor

Magneticifiix

ﬁ! E@i Name m m Name

57 A702 Restart coasting time |58 A703 Restart cushion time
Automatic restart

162  A700 after mst_antaneous 163 A704 First cushion time for
power failure restart
selection
First cushion voltage Stall prevention

164 A705 165 A710 operation level for
for restart

restart

Rotation direction . .

209 A701 detection selectionat (611 Fgo3 Acceleration time at
restarting

The inverter can be restarted without stopping the motor in the

following conditions:

* When switching from commercial power supply operation over to
inverter operation

* When an instantaneous power failure occurs during inverter
operation

* When the motor is coasting at start

Setting ety
Pr. range Description
0
(initial Frequency search only performed at the first start
value)
1 Reduced voltage start only at the first start (no frequency
search)
2 Encoder detection frequency search
162 3 Frequency search only performed at the first start (reduced
impact restart)
10 Frequency search at every start
1" Reduced voltage start at every start (no frequency search)
12 Encoder detection frequency search at every start
13 Frequency search at every start (reduced impact restart)
0
(initial Without rotation direction detection
value)
299 1 With rotation direction detection
When Pr.78 Reverse rotation prevention selection ="0",
9999 with rotation direction detection
Pr.78 Reverse rotation prevention selection = "1, 2",
without rotation direction detection
0 Coasting time differs according to the inverter capacity.«i
Set the waiting time for the inverter to perform a restart
0.1to fter th - )
30s after the power lost by an instantaneous power failure
57 restores.
9999
(initial No restart
value)
58 |0to60s | Set the voltage cushion time for restart.
163 | 0to 20 s | Set the voltage cushion time for restart.
0to Set a value considering the load amount (moment of
164 100% inertia, torque).
165 Oto Set the stall prevention level at restart considering the
400% inverter rated current as 100%.
Set the acceleration time that takes to reach Pr.20
Oto Accel " I " f f .
3600 s cceleration/deceleration reference frequency setting
at a restart.
&1 9999
(initial Normal acceleration time setting (settings like Pr.7 ) is
value) applied as the acceleration time for restart.

*1

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
:50s

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

<Connection diagram>

Mc2
MccB e .
— e R ul—Me3 ;
T s v M
— L s w1
RILM =
Sti21 — —
STFy— .
CS¢— mMC
SD switchover |
Lo

With electronic bypass sequence

cs For use for only automatic
sb 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
(RIL1, S/L2,
TIL3)

Motor speed N
(r/min)

Inverter output
frequency f(Hz)

Inverter output
voltage E(V)

Restart cushion
time (Pr.58 setting)

Coasting 4
time (Pr.57).

Speed
detection
time

Acceleration time
at a restart
(Pr.611 setting)

* The output shut off timing differs
according to the load condition.
Real sensorless vector control

Instantaneous (power failure) time

1
—

Power supply
(RIL1, S/L2,
TIL3)

Motor speed N
(r/min)

Inverter output
frequency f(Hz)
output voltage
E(V)

e

Speed
{Coashng ]+ detection Acceleration time
time (Pr.57)) " time at a restart

(Pr.611 setting)
*The output shut off timing differs
according to the load condition.
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* 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, T/L3)

Motor speed N
(r/min)

Inverter output
frequency f (Hz)

' ‘

Inverter output
voltage E (V)

Coasting time ; u

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

Remote setting function

Name

Remote function

59 F101 .
selection

Even if the operation panel is located away from the enclosure,
contact signals can be used to perform continuous variable-speed
operation, without using analog signals.

By simply setting this parameter, the acceleration, deceleration and setting
clear functions of the remote speed setter (FR-FK) become available.

Name

Name

Automatic restart
after instantaneous
power failure
selection

57 A702 Restart coasting time |162 A700

Acceleration time at

611  F003 a restart

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

Description
Pr.59 Deceleration to
setting RHéiRra’lRL Frequency setting the frequency
fun?:ti on storage lower than the
set frequency
0 (initial | Multi-speed
value) setting
1 Remote With
setting
Not available
2 Remote Not used
setting
Not used
3 s:t?n"te (Turning STF/STR OFF clears
9 remotely set frequency.)
1 Remote With
setting
Remote
g2 setting Not used Available
Not used
13 Remote (Tumning STF/STR OFF clears
setting
remotely set frequency.)

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
reach Pr.20 Acceleration/deceleration
reference frequency at a restart.

0to 3600 s

611
Standard acceleration time (for example,

Pr.7) s applied as the acceleration time at
restart.

9999 (initial value)

+ 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

1

Power supply
(R/L1,S/L2,T/L3)

Motor

speed N (r/min) \—/

Inverter output *

frequency f (Hz)
Inverter output ]
voltage E (V)
) Speed )
[Coastlng ]+ d_etect\on‘ [
time (Pr.57)) " time J Acceleration time
at a restart

* The output shut off timing differs
according to the load condition

(Pr.611 setting)

When Pr.59 ="1, 2, 11, 12"

When Pr.59 = "3, 13"
., When Pr.59 ="2, 3,

When Pr.59 ="1, 11"

Output frequency
(Hz)

/ S

I

Set frequency AN
“1

o OHz!! ;
Acceleration (RH) LoNfl fon| i
D jon (RM) __| oNT : ! ‘
Clear (RL) : . ] flon: ' : T
Forward rotation (STF) ___| ON oN >
Power supply _| ON T on

*1 External operation frequency (other than multi-speed) or PU running frequency

Energy saving control selection

Magneficifii]

Energy saving
£ L control selection

Name

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.

Pr.60 setting Description

O(initial value)

Normal operation

Energy saving operation=1

With the energy saving operation, the inverter will
automatically control the output voltage so the
inverter output power during the constant-speed
operation will become minimal.

(Available during V/F control)

Optimum excitation control=1

The Optimum excitation control is a control
method to decide the output voltage by controlling
9 the excitation current so the efficiency of the
motor is maximized.

(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.



Automatic acceleration/deceleration Retry function
Magneticfii
3 R Name [Pz JGRoUP) Name
. Number of retries at

m m Name m m Name 65 H300 Retry selection 67 H301 fault occurrence

Reference value at " . Retry count display
61 F510 Reference current 62 F511 acceleration 68 H302 Retry waiting time 69 H303 erase
63  F512 dR:(f:::?:tfoflue at lea  F520 ?;fg;g\?aft?rq:\ir:j? This function allows the inverter to reset itself and restart at

Automatic Acceleration/ activation of the protective function (fault indication). The retry

292 F500 acceleration/ 293 F513 decelerationseparate generating faults can be also selected.

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

(This function is not available for the FR-A842-P.)
When the automatic restart after instantaneous power failure
function is selected (Pr.57 Restart coasting time = 9999), the

restart operation is also performed after a retry operation as well as

after an instantaneous power failure.
* Using Pr.65, you can select the fault that will cause a retry.

¢” indicates the faults selected for retry.

X9 signal (third function selection) during an inverter stop will Retfyttf_"gtt{t Fault Pr.65 setting
switch to the normal operation and give priority to JOG operation, indication 0 1 2 3 4 5
second function selection or third function selection. E.OC1 ° ° ° ° °
After the motor is started by the automatic acceleration/ E.OC2 L L L L
deceleration, none of JOG, RT, or X9 signal is accepted. E.OC3 . . . . .
E.OV1 . . . .
: : Automatic E.OV2 . . B .
Pr.292 setting Operation setting Pr. e s s s s
T (I) | E.THM .
Initial value
el - - E.THT .
operation) E.IPF . .
1 - E.UVT . .

(shortest YZ:IZ?;: grr?::: Set this parameter to E. BE . .

gcce:eration/ brake unit accelerate/decelerate E. GF ° °
eceleration :
= ) g::emotor atthe shortest Pr.7,Pr8 E.ORT .

(shortest \r/(\ahstir;tgrrall;?ake (Stall prevention E.OLT) hd hd
acceleration/ > ’ operation level 150%) E.OPT . .
deceleration) | unit E.OP1 . .

3 E. PE . o

(optimum Optimal operation that fully uses the Pr.0, Pr.7, EMB1 . .
acceleration/ inverter's capability is performed. Pr.8 -
deceleration) E.MB2 . °

Stall E.MB3 . .
3 prevention The inverter output E.MB4 b .
(lift mode) operation level | voltage is controlled so E.MB5 i d
150% that enough torque is Pr.0, Pr.13, E.MB6 . .
Stall provided during power | Pr.19 E.MB7 ° °
6 prevention driving and regenerative E.OS ° .
(lift mode 2) | operation level | driving. E.OSD . .
180% E.PTC .
With machine E.CDO - -
brake openin

(Brake sequence Complet’i’on 9| In this operation mode, E.SER . .

mode 1) signal operation timing signals E.USB . .

- of the mechanical brake | E.ILF ° °
Without are output from the EPID o o
8 machinebrake | jnverter, such as for lift -

(Brake sequence | opening application. E.PCH . .

mode 2) completion E.SOT . . . . .

signal E.LCI [ b

* Pr.61 to Pr.63 can be used to change the reference current for E.LUP . .
the shortest acceleration/deceleration and the optimal E.LDN . .
acceleration/deceleration operation. E.EHR . °

» Use Pr.64 to set the starting frequency for the lift operation.

. AcceIeratiop/deceleration times can be individually calculated. - For Pr.67, set the number of retries at a fault occurrence.
Such a setting can be enabled/disabled for the shortest BRER - B T
acceleration/deceleration operation and the optimum LHIE SEHE i escription
acceleration/deceleration. 0 (initial value) No retry function

1t0 10 Set the number of retries at fault occurrence.
Pr.293 setting Description A fault output is not provided during the retry operation.
Both th lorati leration 1 Set the number of retries at fault occurrence. (The
0 (initial value) oth the acceleration and deceleration times are 101 to 110 setting value minus 100 is the number of retries.)
calculated. A fault output is provided during the retry operation.

Only the acceleration time is calculated.

Only the deceleration time is calculated.

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

» For Pr.68, set the waiting time (0.1 to 600 s) from a protective
function activation to a retry.

» By reading Pr.69, the number of successful restarts made by
retries can be obtained.
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(37 to 69
30

Refer to the page on Pr.22
Refer to the page on Pr.65
Refer to the page on Pr.30

Applicable motor

Carrier frequency and Soft-PWM

selection

Name Name

71 C100 Applied motor 450 c200 Second applied

motor

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.

Operational
characteristic of
the electronic
thermal O/L relay

Pr.71 | Pr.450 Applied motor

=
o

torque

Setting increment
for motor constant

Standard
Constant-

E3 Em Name D EE Name
72 E600 PWM f_requency 240 E601 Soft-P_WM operation
selection selection
260 E602 ©WM frequency
automatic switchover
The motor sound can be changed.
Pr. | Setting range Description
0 to 15+1 The PWM carrier frequency can be changed. The
7243 setting displayed is in [kHz]. Note that 0 indicates 0.7
0t06. 25 kHz, 15 indicates 14.5 kHz, and 25 indicates 2.5 kHz.
06, 2942 (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)
*
1 (initial value) PWM carrier frequency automatic reduction
function enabled

0
(Pr.71 initial
value)

Standard motor (such as SF-JR) o

Constant-torque motor
(SF-JRCA, etc.)

SF-V5RU

(except for 1500 r/min series)

Standard motor (such as SF-JR)
Adjustable 5 points V/F o
(Refer to page 129)

20 Mitsubishi Electric standard motor 5
(SF-JR 4P 1.5kW or lower)

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-
AB840-02160(75K) or higher.

*3  Not available for the FR-A842-P.

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 126

Vector control dedicated motor

30 SF-V5RU o
1500 r/mi i

( r/min series) ama,

SF-THY
mH,%,

Mitsubishi Electric high-efficiency motor | AmV

el SF-HR

Mitsubishi Electric constant-torque motor

20 SF-HRCA

Pr.72 Carrier frequency (kHz)
setting Real sensorless vector control, | PM sensorless fast_-response_
vector control vector control | operation selection
0to5 2 6 4
6,7
8,9 6+5 6 4
10to 13 | 10+5 10
14,15 | 14xs 14

Mitsubishi Electric high-performance
70 energy-saving motor o
SF-PR

330+1 IPM motor MM-CF o

8090 IPM motor (other than MM-CF) o

9090 SPM motor o

3,4 Standard motor (such as SF-JR) o

Constant-torque motor
(SF-JRCA, etc.)

SF-V5RU

(except for 1500 r/min series)

13,14

23 24 Mitsubishi Electric standard motor 5
’ (other than SF-JR 4P 1.5kW)

Vector control dedicated motor

SF-V5RU
L (1500 r/min series) °

SF-THY Internal

*4  When low-speed range high-torque characteristic is disabled
(Pr.788="0"), 2 kHz is used.

x5 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.

Mitsubishi Electric high-efficiency motor | d2ta

Epex SF-HR

Mitsubishi Electric constant-torque motor

53,54 |sF-HRCA

Mitsubishi Electric high-performance
energy-saving motor o
SF-PR

73,74

333, 334+1 IPM motor MM-CF o

8093, 8094 IPM motor (other than MM-CF) o

9093, 9094 SPM motor o

5 Standard motor Star o

15 Constant-torque motor connection o

Q,mQA
6 Standard motor Delta e

16 Constant-torque motor connection °

9999

— (initial | No second applied motor

value)

*1  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.

Carrier frequency automatic reduction operation
Pr.260 | Pr.o70 FR-A820 04750(9:K) or)I/o er, :
setting | settin: = B Lk . i
[*] g FR-A840-02600(90K) or lower FR-A840-03250(110K) or higher
0 (SLD), | Continuous operation with the 85% or higher inverter rated current
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 )
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
2 (ND), |Without carrier frequency (Perform continuous operation
3 (HD) |automatic reduction with the carrier frequency set to 2
kHz or lower or with less than
85% of the rated inverter current.)

* 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.

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



Analog input selection

I3 i GROUP) Name I3 i GROUP) Name
Analog input Terminal 4 input
e UL selection 267 selection

Terminal 1 added

Terminal 1 added

242 T021 compensation 243 T041 compensation
amount (terminal 2) amount (terminal 4)
252 T050 Override bias 253 T051 Override gain

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, 0 to 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+10v |Terminal1 (state in
value) Addition | vhich a

2 [ow10v JoFF  |otossy |oomPensation |neqative

3 [oto5v  JoFF 0to+5V polarity

4 |0to10V |OFF [0to10V [Terminal 2 requency

5 Oto5V OFF O0to+5V [JOverride signal is not

6 0 to 20 mA JON Oto+10V accepted )

7 0 to 20 mA JON Otot5V .

10 [0to10V JOFF [0to10V X%fdnl‘t'lgi' 1

1 Oto5V OFF Oto+10V compensation

12 Oto10V JOFF Oto+5V

13 Oto5V OFF Otot5V

14 [0to10V |OFF 0t0o+10V [Terminal 2 Applied

15 |0to5V OFF Oto+5V [Override

16 0 to 20 mA JON 0to+10V |Terminal 1

Addition
17 0 to 20 mA JON Oto+5V compensation

* Turning ON the Terminal 4 input selection (AU) signal sets
terminal 4 to the main speed.

« Set the Pr.267 and voltage/current input switch setting according

to the table below.

Pr.267 setting Terminal 4 input Switch 2
0 (initial value) 4 to 20 mA ON

1 Oto5V OFF

2 0to10V OFF

« 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

,\;V(?V)

Z

/

When voltage
—— across terminals
2and 5is OV

VS‘V -2.5V
¢10V) (5Y)

STF Signal |
ON !

Forward rotation
STF Signal
ON

(a) When Pr.73 setting is 0 to 3

Terminal 1 (frequency setting auxiliary input) is added to terminal

2 or 4 main speed

0 +25V +5V-Terminal 1
I (#5V) (+10V)

| Forward rotation

Output frequency

When voltage across
/termmals 2and 5is 2.5V
(5v)

When voltage

2and5is OV

BV 25V
(-10V) (-5V)

Reverse rotation

0 +25V  +5V--Terminal 1
(+5V)  (+10V)

| Forward rotation

STF Signal
o

Reverse rotation! Forward rotation

STF Signal
o

N

(b) When Pr.73 setting is 10 to 13

setting signal.

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

.~ across terminals

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 """ttt d

Pr.252

Pr.253

Override value (%)

180 """ T A

- i
/" +—Initial value

100~~~ d

(50% to 150%)

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

2.‘5V
V)

sv
(10v)

Voltage across terminals 2 and 5

elimination
ﬁ! E@i Name m m Name
74  Too2 'Mputfilter time 822 T003 Speed setting filter 1
constant
826 T004 Torque setting filter 1{832 T005 Speed setting filter 2
836 T006 Torque setting filter 2[849 Too7 Analog input offset

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 1 s.)

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
*1 It depends on the Pr.73 setting.

Frequency

command -’

i Slope determined

according to Pr.125
and C2to C4

,«’/ Slope does not
/1 change.

0%

0%

100%

100%
(10V or 5V)
200%

Speed setting
signal

Pr.849 setting
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Reset selection/disconnected PU

Fault code output function

detection/PU stop selection
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E3 R Name
76 M510 Fault c_:ode output
ﬁ! Eim Name selection
75  E100 Reset selection ZVh?r: a.faulf oc.curs,.the corresporlmldmtg dat? ca:r: be 9ut|put as a 4-bit
75 E101 Disconnected PU detection igital signal using via an open collector output terminal.
= 8 PU stop scloction The fault code can be read using a programmable controller, etc.,
? _ and countermeasures can be displayed on the HMI (Human
75 |EAO7H Reset limit Machine Interface), etc.
Reset selection/ A —
75 - disconnected PU detection/ Pr.76 setting Description
PU stop selection 0 (initial value) Without fault code output
The reset input acceptance, disconnected PU (FR-DU08/FR-PUQ7) 1 With fault code output (Refer to the table below.)
connector detection function and PU stop function can be selected. 2 Fault code is output only when a fault occurs.
Pr75 = T (Refer to the table below.)
r. q isconnecte :
setting Reset selection detection PU stop selection + The fault codes that can be output are shown in the table below.
Reset input always (0: Output transistor OFF, 1: Output transistor ON)
0,100 | “bled Operation
- continues even Operation panel Output terminal operation
Resetinput enabled | \yhen PU is Decelerates to a indication (FR- Fault code
1,101 | only when protective | i S DU08) su IPF oL FU
d N disconnected. 'STOP
function activated stop when | Bl Normal =1 0 0 0 0 0
Reset input always is input in PU
2,102 : E.OC1
enabled Inverter output shut oplerat|on mode E.OCT 0 0 0 1 1
Reset input enabled gff when PUd ony. E.OC2 0 0 1 0 2
3,103 | onlywhen protective | disconnected.
function activated E.oC3 0 0 ! ! 3
E.OV1 to E.OV3
14 0 1 0 0 4
(Initial | Reset input always i E.OVT
va}llr‘te), enabled Opf’irat'on E.THM 0 1 0 1 5
continues even Decelerates to a
Reset input enabled when PU is 'STOP E.THT 0 ! ! 0 6
15,115 | only when protective disconnected. stop when |[Fed E.IPF 0 1 1 1 7
function activated is input in any of E.UVT 1 0 0 0 8
: the PU, external
16, 116 eRﬁ:sltelgput always | h and communication E.FIN ! 0 0 ! 9
nverter output shut operation modes. E.BE 1 0 1 0 A
Reset input enabled | off when PU E GF 1 0 1 1 B
17,117 | only when protective | disconnected. :
function activated E.OHT 1 1 0 0 c
. E.OLT 1 1 0 1 D
* Reset selection (P.E100)
When P.E100 ="1" or Pr.75 = "1, 3, 15, 17, 100, 101, 103, 115, or EoPT 1 1 1 0 E
117" is set, reset (reset command via RES signal or -
communication) input is enabled only when the protective Othe;;;‘\f: the |4 1 1 1 F
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 S22 from the PU in any of

the operation modes of PU operation, xternal 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.OCJ)) 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.

*]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.



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.

Operation mode selection

79 D000 340 Doo1

Name Name

Operation mode
selection

Communication startup
mode selection

Select the operation mode of the inverter.
The mode can be changed among operations using external signals

(External operation), operation by operation panel (FR-DUO8) or

parameter unit (FR-PUQ7) (PU operation), combined operation of

Pr.77 Description PU operation and External operation (External/PU combined
se.tt!n.g operation), and Network operation (when RS-485 terminals or
ov(;?l'lg';" Writing is enabled only during stop. communication option is used).
1 Parameter writing is disabled. LED display
Parameter writing is enabled in any operation mode sZ:thg Description & : OFF
2 regardless of the operation status. (Writing is disabled for 9 = : ON
some parameters.) PU operation
mode
=PU
. . . EXT
Reverse rotation prevention selection NET
Use the External/PU switchover mode () External
(ingial to switch between the PU and External operation mode
value) operation mode. _E)L(’T
ﬁ! E@i Name At power ON, the inverter is in the External NET
78 Do20 Reverse rotation operation mode. NET operation
prevention selection mode
PU
This function can prevent reverse rotation fault resulting from the EXT
incorrect input of the start signal. _ SIE
Operation Frequency Start
- — mode command command
Pr.78 setting Description Operation panel | FETS .
0 (initial value) Both forward and reverse rotations allowed . (F’;{—DUOB;) or Egdoeperatlon
1 Reverse rotation disabled 1 PU ope_ranon and Gy on PU -PU
- - mode fixed PU(FR-PUO7
2 Forward rotation disabled (FR- ) |(FR-DUOS/FR- ﬁ)é‘_ll'_
: PU07)
External
operation External
mode fixed. ) operation mode
The operation External signal PU >T
can be input (terminal 2 _External signal -EXT b o]
2 performed by and 4, input NET g_)
switchin JOG, multi- (terminal STF, [NET operation s
betweengthe speed selection, [STR) mode Q
External and etc) E)L(’T g
NET operation -NET 3
modes. 7
PU (FR-DUO8/ fo)
External/PU |FR-PUOQ7) or External signal -
3 combined external signal |input v
operation input (multi- (terminal STF, |External/PU Q)
mode 1 speed setting, [STR) combined 3
terminal 4) operation mode 3
Externay/py |Extermal signal or :E;(JT @
) input (terminal 2 NET [=g
4 |combined 44006, [ PU o
operation o ' g2 on =
mode 2 mll"t"t?peedt (FR-DUOS/FR- »
selection, etc.) PU07)
Switchover mode PU operation
6 Switching of PU, External, and NET operation |mode
modes can be performed during operation. -PU
EXT
NET
External operation mode (PU operation Extern_al
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

When setting parameters, refer to the Instruction Manual (Detailed) and understand instructions.
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+ Selecting the operation mode for power-ON (Pr.340)
When power is switched ON or when power comes back ON after Changing the control method
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 ED &R Name ED &R Name
writing and operation can be commanded from programs. - -
Set this mode when performing communication operation using 71 Rl Applied motor 80 RN Motor capacity
the RS-485 terminals or a communication Option_ 81 C102 Number of motor poles |83 C104 Rated motor voltage
Use Pr.79 and Pr.340 to set the operation mode at power-ON Speed control gain
(reset). 84 C105 Rated motor frequency |89 G932 (Advanced magnetic
flux vector)
Operation mode at . Second motor control
Pr.340 Pr.79 | power-ON, at power . o 450 C200 Second applied motor [451 G300 method selection
setting | setting |restoration, or aftera Operationimodeiswitching Numb f
reset. 453 €201 Second motor capacity |454 G202 Number of second
0 motor poles
(|n||t|al Follows the Pr.79 setting. 569 G942 Second mPtor speed 800 G200 Contrt_)l method
value) control gain selection
Switching among the Encoder option
0 NET operation mode External, PU, and NET 862 €242 selection
operation modes is -
enabled-2 Select the inverter control method.
1 PU operation mode PU operation mode fixed Pr.80
— (Pr.453) Pr.71 Pr.800 | Pr.451
Switching between the Pr81 | (Praso) | setting | setting [ Control method | Control mode
External and NET operation P "454 (Pr.450) o 5
2 NET operation mode [modes is enabled. (Pr.454)
Switching to PU operation 0, 100 Speed control
mode is disabled 1,101 Torque control
34 External/PU combined | Operation mode switching is Speed control/
1.2 ’ operation mode disabled 2,102 torque control
Switching among the switchover
. External, PU, and NET 3,103 Position control
6 NET operation mode . N
operation mode is enabled Speed control/
while running. 4,104 Vector control | Position control
Switching among the switchover
X12 (MRS) §igna| ON [JExternal, PU, and NET Position control/
NET operation mode Joperation modes is enabled 5,105 torque control
7 o switchover
)O(::ZF(MRS) signal External operation mode ) Torque control
Extornal operation | 1€d (Forcibly switched to Induction | & 445 (variable-
n mode P External operation mode) motores currtenlt)llmlter
contro
) Switching betwgen the F'U_ 9,109 |- Vector control test operation
I-xn 0 NET operation mode :nglTeEdT operation mode is 10, 110 Speed control
*3
11,111 Torque control
T 1 PU operation mode | PU operation mode fixed Real sensorless S :ed ontrol
g 2 NET opeLation mode [NET operation mode fixed 12, 112 vector control toprque control
Q) 34 External/PU combined | Operation mode switching is switchover
(= 10,12 - | operation mode disabled 20 Advanced
o Switching between the PU (initial {20 magnetic flux Speed control
a 6 NET operation mode Jand NET operation mode is value) vector control
enabled while running:s Other 9999 )
- an o vanced magnetic flux vector
(o) th } (initial Ad d tic fl i¢
=h External operation External operation mode 9999 | control for the second motor
o 7 mode fixed (Forcibly switched to value)
Q External operation mode) 9 109 |- PM sensorless vector control test
3 *1  Use Pr.340 = "2 or 12" setting to perform communication with the i operation
3 RS-485 terminals. 13. 113 Position
o Even if an instantaneous power failure occurs while Pr.57 Restart ’ control«7
— coasting time= "9999" (with automatic restart after IPM Speed control/
2 instantaneous power failure), the inverter continues operation at ?;\]Aol\tﬂ()—rCF) 14, 114 PM | position control
(7)) the condition before the instantaneous failure. W sensor esls switchovers7
*2  The operation mode cannot be directly changed between the PU 20 vector control
operation mode and Network operation mode. (initial
*3  Switching between the PU and NET operation modes is available value) 20, 110 Speed control
with the % key on the operation panel (FR-DU08) and the 110
X65 signal. 9 109 |- PM sensorless 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
0 to 6, 100 to 106 | Instruction Manual of the FR-
A8APR.)
The setting value of Pr.800 is used
9999 for the second motor.
::gé?PM - (initial | (PM sensorless vector control
value) |(speed control) when Pr.800="9 or
109")
9999-¢
(initial |- - V/F control
value)

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



1 The setting values of 100 and above are used when the fast-
response operation is selected.

*2 A vector control compatible option is required.

*3  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",

x4 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).

x5 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).

*6  V/F 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".

*7  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.

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

Offline auto tuning

Name

Name

C125

Motor excitation
current

83

Cc104

Rated motor voltage

Rated motor

f) exponent

84 C105 f 90 C120 Motor constant (R1)
requency
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)
Auto tuning setting/ Second motor
= SR status 455 B excitation current
Rated second motor Rated second motor
456 C204 voltage 457 C205 frequency
Second motor Second motor
458 B constant (R1) 459 B constant (R2)
Second motor Second motor
460 C222 constant(L1)/d-axis |461 C223 constant (L2)/ g-axis
inductance (Ld) inductance (Lq)
Second motor Second motor auto
462 B constant (X) 463 B tuning setting/status
Second motor torque
859 126 lorauecurrentiRated fgq) o6 cyrrent/Rated PM
PM motor current
motor current
Electronic thermal O/ Second electronic
g LU L relay = L thermal O/L relay
71 C100 Applied motor 80 C101 Motor capacity
81 c102 Number of motor 208 A711 Frgquency search
poles gain
450 C200 Second applied 453 C201 Secoqd motor
motor capacity
Number of second Second frequency
454 B motor poles 560 B search gain
Tuning data unit Maximum motor
684 B switchover 702 S frequency
706 C130 Induced voltallge 707 C107 Motor inertia
constant (phi f) (integer)
711 C131 Motor Ld decay ratio |[712 C132 Motor Lq decay ratio
. . Starting magnetic
Starting resistance ",
717 C182 X . 721 C185 pole position
tuning compensation detection pulse width
724  C108 Motor inertia 725 C133 Motor protection
(exponent) current level
Second motor
738 €230 induced voltage 739 c231 Second motorLd
. decay ratio
constant (phi f)
Second starting
Second motor Lq ! A
740 C232 decay ratio 741 C282 resistance t.unlng
compensation
Second motor Second motor
742 C285 magnetic pole 743 C206 maximum frequenc
detection pulse width q y
744  C207 S_econd motor inertia 745 €208 Second motor inertia
(integer) (exponent)
Second motor Lqg tuning target
746 C233 protection current 1002 C150 current adjustment
level coefficient
. Second motor
Motor induced :
1412 C135 voltage constant (phi [1413 c235 nduced voltage

constant (phi f)
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.
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Pr. 96 setting Description

(initialovalue) No offline auto tuning

11 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)).

*]  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-DUQS8).
Even if a motor other than Mitsubishi Electric standard motors
(SF-JR 0.4 kKW or higher), high-efficiency motors (SF-HR 0.4 kW
or higher), Mitsubishi Electric constant-torque motors (SF-JRCA
4P, SF-HRCA 0.4 kW to 55 kW), Mitsubishi Electric high-
performance energy-saving motor SF-PR, or Mitsubishi Electric
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.

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
factor
xeitation current Second motor
617 G080 low-speed scaling 565 G301 exmtatlor_l current
break point
factor
Second motor
566 G302 excitation currgnt 14 G003 Load |_)attern
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 ]

Pr. range Description
0 (initial
value) For constant-torque loadx1
1 For variable-torque load=1
2 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%)x1
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%)x1
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
130 factor: Pr.617
Reverse rotation excitation current low-speed scaling
factor: Pr.86
Forward rotation excitation current low-speed scaling
144 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
1552 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 N X X - i
9999 (initial SF PR/SF_HR/SE HRCA motor: The predetermined
value) frequency is applied. ) .

Motor other than the above: 10 Hz is applied.
0to 300% | Set an excitation current scaling factor at 0 Hz.

86 . SF-PR/SF-HR/SF-HRCA motor: The predetermined
3252;'”'“3' 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

617 and reverse rotation.

9999 (initial SF-PR/SF-HR/SF-HRCA motor: The predetermined
value) scaling factor is applied.
Motor other than the above: 130% is applied.
0 to 400 Hz Set an.excnatlon current break point when the RT
signal is ON.

565 , - - ; i
9999 (initial SF PR/SF_HR/SE HRCA motor: The predetermined
value) frequency is applied. ) .

Motor other than the above: 10 Hz is applied.

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




Pr. Srgtr:;"eg Description . R
__ : Adjustable 5 points V/F [EEEmS
0 to 300% Set an excitation current low-speed scaling factor when
° | the RT signal is ON.
566 N . . - i
9999 (initial S:afnzlfait';ﬁgsgp';m‘\ motor: The predetermined E3 @ Name (P croup Name
value) Motor other than the above: 130% is applied. 71 €100 Applied motor 100 G040 V/F1 (first frequency)
*]  The setting is applied to the operation under V/F control. VIF1 (first frequency VI/F2 (second
*2  The setting is valid only under Advanced magnetic flux vector 101 G041 voltage) 102 R frequency)
control or Real sensorless vector control. When Pr.14="12to 15" VIF2 d V/F3 (third
and V/F control is selected, the operation is the same as the one 103 G043 (secon 104 G044 (thir
for constant-torque load (Pr.14 = "0"). frequency voltage) frequency)
105 G045 VIF3 (third frequency 106 G046 V/F4 (fourth
mag Refer to the page on Pr.80. voltage) frequency)
107 coar V4 g:)”'th frequency | 108 G048 VIFS5 (fifth frequency)
Online auto tuning 109 Goag VP (fifth frequency
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/

Name

frequency), a dedicated V/F pattern can be generated.

95 C111

Name ﬁ! m
OnIine_ auto tuning 574 C211
selection

Second motor online
auto tuning

Optimal V/F patterns that match the torque characteristics of the
facility can be set.

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.

» Set Pr.71 = "2" and set a voltage and frequency in Pr.100 to
Pr.109.

+ Read only error (= 1) 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.

Pro5 |

Pr.574

Description

Voltage

0 (initial value)

Do not perform online auto tuning

Base
frequency

1

Perform online auto tuning at startup

voltage

2

Magnetic flux observer (tuning always)

Pr.19

» 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.

Frequency

Base
VIF Characteristic frequency

Pr3
» At the 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.

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.)

(P

Refer to the page on Pr.82.

mﬂo, 1M Refer to the page on Pr.7.
m112 Refer to the page on Pr.0.
m113 Refer to the page on Pr.3.
EB114,115 Refer to the page on Pr.22.
m116 Refer to the page on Pr.41.

Initial settings for communication

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

(3 R Name 3 @ Name
M7 N020 PU f:ommunication 18  NO21 PU communication
station number speed
PU communication PU communication
19" Q022 data length 19 Q028 stop bit length
PU communication S
19 - stopbitlength/data [120 No24 ©Jcommunication
length parity
PU communication PU communication
121 R retry count 122 B check time interval
PU communication PU communication
123 B waiting time setting 124 B CRILF selection
RS-485 RS-485
331 NO030 communication 332 NO031 communication
station number speed
RS-485 RS-485
333 NO032 communication data |333 NO033 communication stop
length bit length
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Set the action when the inverter is performing operation via
communication.

[P J crovP) Name [P J crov Name + Initial settings and specifications of RS-485
i i . . y . . y
communication (Pr.117 to Pr.124, Pr.331 to Pr.337
RS-485 RS-485 Pr.341 )
333 communication stop 334 NO034 communication ' . . .
. bit length / data parity check Use the following parameters to perform required settings for the
length selection RS-485 communication between the inverter and a personal
RS-485 RS-485 computer. (Setting Pr.331 to Pr.337, Pr.341, Pr.343, Pr.539, or
335 NO035 communicationretry [336 N036 communication Pr.549 is not available for the FR-A800-E.)
count check time interval » There are two types of communication, communication using
RS-485 RS-485 the inverter's PU connector and communication using the RS-
337 NO37 communication 341 NO38 communication CR/ 485 terminals.
waiting time setting LF selection « Parameter setting, monitoring, etc. can be performed using
Communication o the Mitsubishi inverter protocol or MODBUS RTU
342 NO01 EEPROM write 343 N08O S:t'::l't“""'catm“ error communication protocol.
selection » To establish communication between the computer and
Communication reset Network number (CC- inverter, setting of the communication specifications must be
349 NO10 oojection 434 N0 ok iE) made to the inverter in advance.
ot + Data communication cannot be established if the initial
Station number (CC- Comml'.lnlcatl'o_n error tti t d if th i tti
435 N111 [ IE) 500 NO11 execution waiting settings are not made or if there is any setting error.
time
— - Pr. Setting range Description
Communication error Stop mode selection Soocity the mverter stat 5
501 NO012 occurrence count 502 NO013 at communication pecily the Inverter station numoer.
display error 117 |0to 31 Set the inverter station numbers when two or
331 |(0 to 247)« more inverters are connected to one personal
MODBUS RTU Frequency command computer.
53 N camr;ut{mca_tlctm I s B sign selection Set the communication speed.
check time interva 118 |48. 96, 192,384, 576, | The setting value x 100 equals the
CC-Link extended . 768, 1152 communication speed.
sS4 B setting 549 WY Protocol selection 332 (3, 6, 12, 24)- For example, if 192 is set, the communication
Operation frequency speed is 19200 bps.
779 NO14 during 1434 N600 Ethernet IP address 1 E022 |0 (initial value) Data length 8 bits
communication error N032 [1 Data length 7 bits
1435 N601 Ethernet IP address 2|1436 N602 Ethernet IP address 3 E023 |0 Stop bit length 1 bit
1437 N603 Ethernet IP address 4[1438 N610 Subnet mask 1 NO33 [1 (initial value) Stop bit length 2 bit
1439 N611 Subnet mask 2 1440 N612 Subnet mask 3 SRR Batallengh
Ethernet function 119 0 1bit 8 bits
1441 N613 Subnet mask 4 1427 N630 selection 1 333 1 (initial value) 2 bits
- - 10 1 bit
Ethernet function Ethernet function _ 7 bits
1428 N631 o )ection 2 1429 N632 _,joction 3 1 2 bits
Link speed and T 0 Without parity check
1426 N641 duplex mode 1455 N642 Keepalive time 334 | With odd parity check
m selection 2 (initial value) With even parity check
» Ethernet signal loss Ethernet Set the permissible number of retries for
© 1431 N643 detection function 1432 N644 communication unsuccessful data reception. If the number of
—_— O0to 10 , A
Q) selection check time interval 121 consecutive errors exceeds the permissible
3 Ethernet Ethernet 335 value, the in\./ertf-:‘r will trip. -
=+ |1424 N650 communication 1425 N651 communication 0999 If a communication error occurs, the inverter
o network number station number will not trip.
= Ethernet IP filter Ethernet IP filter No PU connector communication (Pr.122)
7 1442 N660 .1 oo 1443 N661 1 ocs 2 0 Communication is available using the RS-485
o) - . terminals, but the inverter trips in the NET
= 1444 N662 Ethernet IP filter 1445 N663 Ethernet IP filter operation mode. (Pr.336)
address 3 address 4 122 - —
Set the interval of the communication check
" " 336
Q) Ethernet IP filter Ethernet IP filter 0110999.8 (signal loss detection) time.
3 1446 N664 address 2 range 1447 N665 address 3 range : : If a no-communication state persists for longer
3 specification specification than the permissible time, the inverter will trip.
o Ethernet IP filter Ethernet command 9999 (initial value) No communication check (signal loss detection)
8- 1448 N666 addr(_e§s 4. range 1449 N670 source selection IP 010 150 ms Set the waiting time between data transmission
= specification address 1 123 to the inverter and the response.
7 337 — - —
Ethernet command Ethernet command 9999 (initial value) Set with communication data.
1450 N671 sg:rce sglection IP |1451 N672 sggrce sglection IP 0 Without CR/LF
address address 324 |1 (initial value) With CR
Ethernet command Sthernet command With CRILF
1452/ (GICY source selection IP 11453/ (NEZ8 address 3 range *1  When communication is made from the RS-485 terminal using
address 4 specification the MODBUS RTU protocol, the setting range in parentheses is
applied to Pr.331.
Ethernet com[nand *2  Values in parentheses are added to the Pr.332 setting range.
1454 Ne7s Source selection IP
address 4 range + Communication EEPROM write selection (Pr.342)
specification Wh L . L
en 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.

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




+ 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

+ 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.

operation mode. Pr. Setting range Description
1434
Pr. | Setting range At fault occurrence At fault removal 1435 010 255 Enter the IP address of the inverter to be
Coasts to stop 0 connected to Ethernet.
0 E.SER display «1 Stays stopped (E.SER 1436
(initial value) ALM signal output display #1) 1437
Deceleration stop 1438
1 E.SER display after stop «1 | Stays stopped (E.SER 1439 0to 255 Enter the subnet mask of the network to which the
ALM signal output after display *1) 1440 0 inverter belongs.
stop
1441
502 9 Deceleration stop Automatic restart
E.SER display after stop 1 1427 gggo 0 5002
Operation continued at the 5006 tg 5008’
3 set frequency of Pr.779 1428 5010 to 5013‘ Set the application, protocol, etc.
Normal indication . 9999. 45237 ’
- - Normal operation 1429 ’ ’
Operation continued at the 61450
4 set frequency of Pr.779 Set the communication s
e peed and the
CF" indication Rl 0 1o 4 communication mode (full-duplex/half-duplex).
0 to 590 Hz Set the frequency to be run at a communication error When no response is returned for an alive check
779 occurrence. B 1 0 7200 s message (KeepAlive ACK) for the time (s) set in
9999 The motor runs at the frequency used before the Pr.1455 multiplied by 4 elapsed, the connection
(initial value) | communication error. will be forced to be closed.
*1  The "E.EHR" indication appears during Ethernet communication 0 (initial value) Signal loss detection
(for the FR-A800-E only). If in communication by the disabled. Set the availability of
communication option, E.OP1 is displayed. ] A warning (EHR) is the signal loss
output for a signal loss. | detection and select
+ MODBUS RTU communication specification (Pr.343, 1431 A warning (EHR) and the | the action when
Pr.539, Pr.549) 2 Alarm (LF) signal are Ethernet don
i communication is
The MODBUS RTU protocol is valid only in communication from output for a s'gna! loss. interrupted by physical
the RS-485 terminals. (The setting is not available for the FR- A protective function factors.
A800-E.) 3 (E.EHR) is activated for a
) signal loss.
Pr. | Setting range Description 0 Ethernet communication is available, but the
0 Stop bit length 1 bit Valid when Pr.N034 inverter trips in the NET operation mode.
NO33 ——— - . ~ - —
1 (initial value) | Stop bit length 2 bits (Pr.334)="0 Set the interval of the communication check
0 Stop bit lenath 1 bit (signal loss detection) time for all devices with IP
op bitleng ! 1432 | 0.1t0999.8 s addresses in the range specified for Ethernet
333 1 (initial value) | Stop bit length 2 bits Valid when Pr.334 = "0 ; ; command source selection (Pr.1449 to Pr.1454).
10 Stop bit length 1 bit alid when Fr. - If a no-communication state persists for the
Py Stop bit lenath 2 bit permissible time or longer, the inverter will trip.
op bit len its
- P g 9999 (initial — . )
Without parity check value) No communication check (signal loss detection)
0 The stop bit length is selectable between 1 bit and
2 bits (according to Pr.333). 1424 | 1 to 239 Enter the network number.
334 With parity check at odd numbers 1425 | 1to0 120 Enter the station number.
1 Stop bit length 1 bit 1442
- With parity check at even numbers 1443
2 (initial value) : .
Stop bit length 1 bit 1444 010255 Set the range of connectable IP addresses for the
343 |- Displays the communication error count during 1445 network devices.
MODBUS RTU communication. Read-only. (When Pr.1442 to Pr.1445 = "0 (initial value)", the
0 MODBUS RTU communication, but the inverter L0 function is invalid.)
trips in the NET operation mode. 1447 | 0 to 255, 9999
Set the interval of the communication check (signal 1448
539 [0.1t0999.8 s loss detection) time. (the same specifications as L
Pr.122) 1449 Set the range of IP addresses to limit the network
devices that can be used as a command source
g.g.g.gl | No communication check (signal loss detection) 1450 during Ethernet communication (with MODBUS/
(initial value) TCP or CC-Link IE Field Network Basic).
s4g |0 (initial value) | Mitsubishi inverter protocol (computer link) 0o 255 When Pr.1449 to Pr.1452 = "0 (initial value)", no
1451 IP address is specified for sending commands
L MODBUS RTU protocol through the Ethernet network. In this case,
1452 operation through the Ethernet network
(MODBUS/TCP or CC-Link IE Field Network
Basic) is not available.
1453 When four or more clients attempt a connection to
the inverter during MODBUS/TCP communication,
0to 255, 9999 | the connection attempted from outside of the IP
1454 address range set for Ethernet command source

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

selection may be forced to be closed.
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+ CC-Link IE Field Network Basic function setting (FR-
A800-E)
The CC-Link IE Field Network Basic enables CC-Link IE
communication using the general-purpose Ethernet-based
technology. The CC-Link IE Field Network Basic is suited to
small-scale equipment for which high-speed control is not
necessary, and can coexist with the standard Ethernet TCP/IP
(HTTP, FTP, etc.). (Pr.544 can be set only when the FR-A800-E is
used or a compatible plug-in option is installed.)

Pr. Setting range Description
41 0 (initial value) Frequency command without sign

1 Frequency command with sign

0 (initial value), 1, 12, The function of the remote registers can be
544 | 14, 18, 24, 28, 100, extended when the CC-Link IE Field

112, 114, 118, 128 Network Basic is used.

¢ 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 | 0to 255 Set the inverter network number.

435 | 0to 255 Set the inverter station number.

541 0 (initial value) Frequency command without sign
1 Frequency command with sign

Changing and adjusting (calibrating) the

frequency (speed) and torque/magnetic
flux using analog input

ED En Name D EE Name
m - -
'é 125  T202 Z:lt'g:nalazirf‘requency 126 T402 Z::m:nal;rf‘requency
= |(903) T022 ¢ 99 (905) T042 99
QO requency frequency
= Terminal 2 frequency .
8 %%2 T200 setting bias C32 T201 Ierminal 2 frequency
6. (902) frequency (902) setting bias
=2 . Terminal 4 frequency
Cc4 Terminal 2 frequency |C5 . .
() T203 - . T400 setting bias
o (903) setting gain (904) frequency
—h C6 T401 Terminal 4 frequency |C7 T403 Terminal 4 frequency
3 (904) setting bias (905) setting gain
- Cc12 Terminal 1 bias Cc13 Terminal 1 bias
g (917) e frequency (speed) (917) REE (speed)
Cc14 Terminal 1 gain C15 Terminal 1 gain
.‘-D.- (918) Qlce frequency (speed) (918) L (speed)
2 c16 Terminal 1 bias c17 Terminal 1 bias
" (919) T110 command (torque/ (919) T111 (torque/magnetic
magnetic flux) flux)
c18 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
(932) T410 command (torque/ (932) T411 (torque/magnetic
magnetic flux) flux)
C40 Terminal 4 gain ca1 Terminal 4 gain
(933) T412 command (torque/ (933) T413 (torque/magnetic
magnetic flux) flux)
Analog input display
241 B unit switchover

The degree (slope) of the output frequency (speed, torque/magnetic
flux) to the frequency/torque setting signal (0 to 5V DC,0to 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.)

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 0 to 5V DC/0 to 10 V DC or 4 to 20
mA DC, entered from outside to set the output frequency (torque/

magnetic flux).

Output frequency
(Hz)

Initial value

T
Bias
c2
C12(Pr.917) 0 100%
0 Frequency setting signal 5V
0 10V
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 i
(Pr.904) y
0 20 100%
0 4 o 20 mA
0 1 Frequency setting signal 5/
0 2 10V
C6(Pr.904) C7(Pr.905)
o 400 |-
g =
2 —
© B0 ' Gain
(-5V) . — 'C18(Pr.920)
(-10V) Bias Initial vajue
-100% C16(Pr.919) '
: 0 100%
0 Torque setting signal 5V
0 au 9§19 10V
C17(Pr.919) C19(Pr.920)
fffffffffffffffffffffff -150

Torque(%)

Bias
C38
(Pr.932)

Calibration example of terminal 1 ‘

Gain
C40
(Pr.933)

™ Initial value

0 4
C39(Pr.932)

Torque setting signal 2

100%
OmA
C41(Pr.933)

‘ Calibration 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.

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



PID control, Dancer control

Name Name

PID control automatic

127 A612 L 128 A610 PID action selection
switchover frequency

129 A613 :;?lé’mpmw"a' 130 A614 PID integral time

131 A601 PID upper limit 132 A602 PID lower limit

133 A611 PID action set point |134 A615 PID differential time

PID signal operation

553 A603 PID deviation limit 554 N
selection

A604

Output interruption Output interruption

575 G2 detection time 576  [Ec22 detection level
. . PID set point/
577 Aezs Outbutintermuption g49  ag24  deviation input
selection
PID measured value Second PID action
610 [B62> input selection 753 1RG0 selection

Second PID control

754 A652 automaticswitchover |755 Ag51 Second PID action

f set point
requency
756 A653 Second_PID 757  A654 S_econd PID integral

proportional band time

Second PID C42 PID display bias
758 ABSS jitferential time 934) A830 coefficient
C43 PID display bias C44 PID display gain
(934) GRS analog value (935) R coefficient

. . Integral stop

€45 pg33 PID display gain 1015 A607 selection at limited
(935) analog value

frequency

Second PID set point/ Second PID measured

1140 A664 dewat_lon input 1141 A665 value input selection
selection

142 A640 Secon_d PID unit 143 A641 §egond PID upper
selection limit

1144 AG42 S.e(.:ond PID lower 1145 A643 S.ec.:ond PID deviation
limit limit

Second output
1147 A661 interruption
detection time

Second PID signal

1146 A644 N .
operation selection

Second output Second output

1148 A662 interruption 1149 A663 interruption cancel
detection level level
PID upper limit

759 A600 PID unit selection 1134 A605 .
manipulated value

PID lower limit
manipulated value

Second PID display

1135 A606 bias coefficient

1136 A670

Second PID display Second PID display

1137 A671 . 1138 A672 , .
bias analog value gain coefficient
Second PID display Second acceleration/
1139 B gain analog value “ e deceleration time
45 F021 Second 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)

Inverter circuit

PID operation

Deviation signall

1 i variable
Terminal 1+11 Kp<1+.7 +de5>
0to=10VDC ! TixS ‘

(0to=5V)

Set point

To outside
Feedback signal (measured value)

Kp: Proportionality constant Ti: Integral time S: Operator Td: Differential time

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

* Pr.128 = "20, 21" (measured value input)

Inverter circuit

Pr.1:_‘73 or PID operation
terminal 2 2 Y

1
Set point ! Kp<1+ TixS +Td><S>
0to 5VDC H

(0to 10V, 4 to 20mA Terminal 4 «3
Feedback signal (measured value) 4 to 20mADC (0 to 5V, 0 to 10V)

| variable

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 switched for use. The second PID function is enabled by

turning ON 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 for 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/
deceleration time, set the acceleration time to Pr.44 Second
acceleration/deceleration time and the deceleration time to
Pr.45 Second deceleration time.

PID adding value

X \
N NN A

Main speed Output frequency

Output frequency

Time

STFJ ON
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Commercial power supply-inverter
switchover function

Magneticiflix

Output current detection (Y12 signal)

and zero current detection (Y13 signal)

Name

Name

Output current

150 EE detection level 151 signal delay time

152 M462 Zero c_urrent 153 M463 Zero c.urrer_It
detection level detection time

166 M433 Output current detection 167  M464 Output current detection

signal retention time

operation selection

Output current detection

E3 En Name P2l GrouP) Name

135  A000 Electronic bypa§s 136  A001 !VIC swnch.over
sequence selection interlock time

137 A002 Start waiting time  |138  A003 z‘:ﬁfss selectionata
Automatic switchover Automatic switchover

139 A004 frequency frominverter [159 A005 geq::::g i'::fr:etmm
to bypass operation Yypass

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 Electric 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"
MC2
External
MCCB MC1 MC3 thermal relay
—x - —RI/L1 U :
— i —{s/L2 =
—x i — T/L3 Wi
R1/L11 =
S1/L21
Inverter start MC1
(forward rotation) —STF MC1 il
Inverter/bypass —CS
operation interlock — MRS MC3 Mc2 [
*3 MC2 ut *2
External thermal OH | -24vDC
Reset —|RES ., .MC2 MC3
Frequency 10 .
setting signal g SE
I

Electronic bypass sequence connection diagram (standard

model)

1 Be careful of the capacity of the sequence output terminals.

2 When connecting a DC power supply, insert a protective diode.

*3  The applied terminals differ by the settings of Pr.180 to Pr.189
(input terminal function selection) .

(E3140 to 143
EB144

Refer to the page on Pr.29.
Refer to the page on Pr.37.

PU display language selection

E103

Name

PU display language

145 .
selection

The display language of the parameter unit (FR-PUQ7) can be
selected.

The output current during inverter running can be detected and
output to the output terminal.
» Output 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
(Y12)

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.

Pr.167 ="0"

Output
current

OFF ON OFF

11, 018+ Time

OFF | ON

OFF | JTON | OFF [oN
v -
Pr.153 Pr.153
Detection time Detection time

Start signal

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)

Pr.145 setting Description Pr.145 setting Description
0 Japanese 4 Spanish
1 English 5 Italian
2 German 6 Swedish
3 French 7 Finnish

3147
3148, 149

Refer to the page on Pr.7.
Refer to the page on Pr.22.

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
1 E.CDO E.CDO

3154

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

Refer to the page on Pr.22.



Selecting operating conditions of the
second function signal (RT) and the

third function signal (X9)

Name

155

RT signal function
T730 validity condition
selection

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

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)

« Items 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. )

ser group function

I3 i GROUP) Name 3 Name
User group
160 E440 Ysergroup read 172 E441 registered display/
selection
batch clear
173 E442 Usergroup 174 E443 User group clear
registration

This function restricts the parameters that are read by the operation
panel and parameter unit.
The initial setting displays all parameters.

Pr.160

setting Description

(initialovalue) Displays all parameters.

1 Displays parameters registered in the user group.
9999 Displays only the simple mode parameters.

» 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
enabled only for the parameters registered in user groups.
(Parameters not registered in user groups can no longer be read.)
To register a parameter in a user group, set the parameter
number in Pr.173.
To clear a parameter from a user group, set the parameter
number in Pr.174. To batch clear all the registered parameters,
set Pr.172 = "9999".

Operation panel operation selection

Name Name

Frequency setting/
E200 key lock operation
selection

Frequency change
increment amount
setting

161 295 E201

€ Setting dial potentiometer mode/key lock
operation selection (Pr.161)

The setting dial of the operation panel (FR-DU08) can be used for

setting like a potentiometer.

The key operation of the operation panel can be disabled.

method 1

First function f?l?\%tt)ir;?l Third function
Function Parameter Parameter Parameter
number b 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
OIL relay Pr9 Pr.51 *2
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 i Pr.71 Pr.450 2
Pr.80 to Pr.84,
P on 0% | Pras3toPrds?,
Pr.706, Pr.707’ Pr.560, Pr.569,
Motor constant «i Pr.711, Pr.712, Pr.458 to Pr.462, | -2
Pr.717’ Pr.721’ Pr.738to Pr.747,
oon onooe | Pr-860
Pr.724, Pr.725,
Pr.859
Offline auto tuning «i | Pr.96 Pr.463 2
Online auto tuning -1 | Pr.95 Pr.574 *2
PID control Pr.127 to Pr.134 | Pr.753 to Pr.758 | «2
PID pre-eharge | p.760 to Pr.764 | Pr.765 to Pr.769 | =2
B . Pr.278to Pr.285, | Pr.641to Pr.648, “
q Pr.639, Pr.640 | Pr.650, Pr.651
Droop E:ggit%rggga’ Pr.679 to Pr.683 | 2
Low-speed range
torque
characteristic Pr.788 Pr.747 *2
selection +1
Motor control | p 599 Pr.451 ”

Speed control gain

Pr.820, Pr.821

Pr.830, Pr.831

*2

Analog input filter

Pr.822, Pr.826

Pr.832, Pr.836

*2

Speed detection
filter

Pr.823

Pr.833

*2

Torque control gain

Pr.824, Pr.825

Pr.834, Pr.835

*2

Torque detection filter

Pr.827

Pr.837

*2

*1  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
it is ON, the second function is selected.

3156, 157
IPRIPER
D150

Refer to the page on Pr.22.
Refer to the page on Pr.52.
Refer to the page on Pr.135.

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

Pr.161 setting Description
0 Setting dial frequency setting
(initial value) | mode Key lock mode
- - - disabled
1 Setting dial potentiometer mode
Setting dial frequency settin
10 mOdleg I quency seting Key lock mode
- - - enabled
1" Setting dial potentiometer mode
€ Frequency change increment amount setting
(Pr.295)

When setting a frequency using the setting dial on the operation
panel (FR-DUO08), the frequency change increment is determined by
how quickly the setting dial is rotated.

(3162 to 165 Refer to the page on Pr.57.

(D166, 167 Refer to the page on Pr.150.

(@168, 169  Parameter for manufacturer setting. Do not set.
3170, 171 Refer to the page on Pr.52.

EA172t0 174

Refer to the page on Pr.160.
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. Signal :
B . . Settin Function
Input terminal function assignment 9 | name
27 TL Torque limit selection
28 X28 Start-time tuning start external input
3 R Name 3 g Name 37 | X37 Traverse function selection
178 T700 STF te_rmmal function 179 T701 STR t'ermlnal ) 42 X42 Torque bias selection 1
selection function selection 43 X43 Torque bias selection 2
180 T702 RLterminalfunction | 5, 170, RM terminal function 44 [ xa4 | PIPI control switchover(P control with X44-ON)
selection selection -
- - - - 45 BRI2 Second brake sequence open completion
182  T704 RH terminal function 183 T705 RT terminal function - -
selection selection 46 TRG Trace trigger input
AU terminal function JOG terminal 47 | TRC Trace sampling start/end
184 QS selection 185 g function selection 48 X48 Power failure stop external
. . 51 X51 Fault clear signal
188 T710 fSTO:’. te’""I"a't. 189 T711 FEstt.e'"“"la' " 52 |xs2 | Cumulative puise monitor clear (for vector control
unction sc.e ec |.on unction selection compatible option)ss
699 T740 Input terminal filter 53 X53 Cumulative pulse monitor clear (control terminal option)
Use the following parameters to select or change the input terminal (for FR-A8TP)s
functions. 57 | JOGF | JOG forward rotation command
(When Pr.419 Position command source selection = "2" (simple 58 [JOGR |JOG reverse rotation command
pulse train position command), terminal JOG is used as a simple 59 |CLRN |NET position pulse clear
pos?tion pulse train input terminal, independently of the Pr.185 60 |sTF Forward rotation command (Assignable to the STF
setting.) terminal (Pr.178) only)
- 61 STR Reverse rotation command (Assignable to the STR
Setting ?Erl:\ael Eunciion terminal (Pr.179) only)
ow-snoed onoration 62 RES Inverter reset
_— W- i
Pr.59 = 0 (initial value) comman P 64 | X64 During retry
0 RL Remote setting (setting 65 X65 PU/NET operation switchover (PU operation with X65-ON)
Pr.59 =0 «1 - - - -
clear) 66 X66 External/NET operation switchover (NET operation with
Pr270=1,3, 11,13 » Stop-on-contact selection 0 X66-ON)
o Middle-speed operation Command source switchover (Command by Pr.338,
Pr.59 = 0 (initial value) | c e SREEq 0P 67 | X67 | pr339 enabled with X67-ON)
1 RM Pr.59 % 0 Remote setting 68 NP Simple position pulse train sign
e (deceleration) 69 |CLR Simple position droop pulse clear
Pr.59 = 0 (initial value) ?;%:;ﬁgd operation 70 | X70 DC feeding operation permissions7
2 RH : 7 X71 DC feeding cancel«
Pr.59 £ 0 -1 Remote setting 72 |X72 | PID P control switchover
(acceleration)
- - 73 X73 Second PID P control switchover
3 RT Second function selection - -
Pr.270=1, 3, 11, 13 = | Stop-on-contact selection 1 74 X74 Magrl'neTlc flux decay output shutoff signal
AU Terminal 4 input selection 76 X76 Proximity dog
10G Jog operation selection 77 X177 Pre-charge end command
Selection of automatic restart after instantaneous power i X78 Second pre-charge end command
6 cs failure, flying start 79 | X79 Second PID forward/reverse action switchover
Electronic bypass function 80 | X80 Second PID control valid terminal
7 OH External thermal relay input =3 85 | X85 SSCNET IlI(/H) communication disabled (for FR-A8NS)+s
15-speed selection (Combination with multi-speeds of 87 | X87 Sudden stop
8 REX —
RL, RM, and RH) 88 |X88 Upper stroke limit (for FR-A8NS)xs
9 X9 Third function selection 89 | X89 Lower stroke limit (for FR-A8NS)«s
10 |x10 Invnenrtertirunr; enable signal (FR-HC2/FR-CV/FR-CC2 92 | X92 Emergency stop
EOR He(():Z;)FR ooz " ——— 93 X93 Torque control selection
1M1 | X1 faill_Jre detec_tion connection, Instantaneous power 94 | X94 Control signal input for main circuit power supply MC
12 X12 PU operation external interlock 95 X95 Converter unit fault input
13 X13 External DC injection brake operation start 96 X096 Converter unit fault (E.OHT, E.CPU) input
14 |X14 | PID control valid terminal e — No function
- - . ] When Pr.59 Remote function selection = "0", functions of the
S BRI Brake opening completion signal RL, RM, and RH signals will be changed as in the table.
16 | x16 PU/External operation switchover (External operation %2 When Pr.270 Stop-on contact/load torque high-speed
with X16-ON) frequency control selection = "1, 3, 11, or 13", functions of the
- : RL and RT signals will be changed as in the table.
17 X17 Load pattern selection f_orward/reverse rotation boost (for +3 The OH signal will operate with the relay contact "open’.
constant-torque load with X17-ON) S ) - )
x4 When the stop position is to be input externally for orientation
18 | X18 VI/F switchover (V/F control with X18-ON) control, the FR-A8AX (16-bit digital input) is required.
[y x5  Servo ON is enabled during the position control.
i X19 Load torque high s?eed frequen.cy - 6 Available when the option is connected.
20 | X20 S-pattern acceleration/deceleration C switchover *7  The setting is available only for standard models and IP55
Orientation command (for vector control compatible o compatible mode_ls, )
22 | X22 option)s-s ( P + Adjusting the response of input terminal (Pr.699)
23 LX Pre-excitation/servo ON =5 Pr.699 setting Description
24 MRS Output stop 5to 50 ms Set the time to delay the input terminal response.
Electronic bypass function 9999 (initial value) | No input terminal filter
25 | STOP | Start self-holding selection
26 MC Control mode switchover

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




Setting .
. . . — n Signal :
Output terminal function assignment Pl i name LG
ogic ogic
54 154 Y54 Second pre-charge level over
m [GROUP) Name m [GROUP) Name 55 155 |Y55 Motor temperature detection (for FR-A8AZ)x3+7
- - - 56 156 ZA Home position return failure
190 mago RUN terminal 191 Magq SU terminal function 57 157 | IPM During PM sensorless vector control«7
function selection selection 60 160 | FP Position detection level
192 M402 IPF tel:mlnal function 193 M403 oL ter_mlnal function 61 161 PBSY | During position command operation
selection selection 63 163 ZPEND | Home position return completed
194  MA404 FU terminal function 195  M405 ABC1 terminal 64 164 | Y64 During retry~7
selection function selection 67 167 Y67 Power failure signal
196 Maog ABC2 terminal 289 Ma3q Inverter output 68 168 |EV 24V external power supply operation
function selection terminal filter 70 170 SLEEP | PID output interruption
313 M410 DOO output selection |314 M411 DO1 output selection 79 179 Y79 Pulse train output of output power
315 M412 DO2 output selection 80 180 SAFE Safety monitor output«7
Use the following parameters to change the functions of the open 84 184 | RDY Position control Preparaﬁon ready
collector output terminals and relay output terminals. 5 E5H Y85 gc furlrept f‘?ted'”g*ft -
~ OF ontrol circuit capacitor life
Pr.313 ?o Pr.315.can pe sgt _onIy when the FR-A800-GF is used or a 86 186 | Y86 (For Pr.313 to Pr.322).¢
compatible plug-in option is installed. p 5 |ver Main circuit capacitor life
- (For Pr.313 to Pr.322):s«6+7
il Signal Cooling fan life
P?:;tii(‘:’e N‘Tg;it(i:"e name hunction = LR Y68 (For Pr.313 to Pr.322):s
- Inrush current limit circuit life
0 100 RUN Inverter running 89 189 Y89 (For Pr.313 (0 Pr.322)es.617
; :"; li‘f: IUp fo frequency. - : 90 190 | Y90 | Life alarm
0 nstantaneous Power ailure/undervoltage:s 91 191 Yo Fault output 3 (power-OFF signal)
& 103 oL Overload warning - 92 192 Y92 Energy saving average value updated timing
4 0 Fu Output frequency detection _ 93 193 Y93 Current average monitor signal
5 105 FU2 Se'cond output frequency detgctlon 94 194 [ALM2 | Fault output 2
6 106 FU3 Third outpgt frequency detection 95 195 Y95 Maintenance timer signal
7 107 RBP Regenerlatlve brake pre-alarm-4 %6 196 REM Remote output
8 108 |THP Electromc.thermal OIL relay pre-alarm 97 197 ER Alarm output 2
10 110 PU PU operation mode 98 198 LF Alarm
11 111 RY Inverter operation rea.dy 99 199 | ALM Fault
12 M2 Y12 | Output current detection 200 300 |FDNZ | Second PID lower fimit
13 11870 Y13 | Zero current detection 201 301 |FUP2 | Second PID upper limit
& LZHE( FON | PID lower limit 202 302 |RL2 | Second PID forwardireverse rotation output
ik 1500 FUP__ | PID upper limit , 203 303 |PID2 | Second During PID control activated
16 116 RL PID forward/reverse rotation output 204 304 SLEEP?2 | During second PID output shutoff m
[ — |MC1 | Electronic bypass MC1 205 305 | Y205 | Second PID deviation limit X
18 - MC2 Electron!c bypass MC2 206 306 Y206 Cooling fan operation command signal -g
& — McC3 Electronic b.ypass MC3 207 307 Y207 Control circuit temperature signal g
20 120 BOF Brake opening requ.est 208 308 PS PU stopped signal o
22 122 |BOF2 | Second brake opening request 211 311 |LUP | Upper limit warning detection-7 =
25 125 |FAN | Fan fault output 212 312 |LDN | Lower limit warning detections7 g
25 (125 FIN He.atSInl.( overheat pre-alarm 213 313 Y213 During load characteristics measurement:7 7]
27 127 |ORA %Ire\?éittfrnc%%mll?gm atble option)s 227 327 | Y227 | Parallel operation readyss o
S P P 242 342 |LNK | Inverter-to-inverter finkuprs =
e g ORM (for vector control compatible option)< 9999 - No function g
Forward rotation output x]  Be careful when changing the frequency setting with an analog -
30 130 Y30 (for vector control compatible option):3 signal or the setting dial of the operation panel (FR-DU08) Q
R o Ut because this change speed and the timing of the change speed 3
31 131 Y31 everse rotation output . determined by the acceleration/deceleration time setting may 0
(for vector .control compatible option)«s cause the output of the SU (up to frequency) signal to switch -
32 132 | Y32 Regenerative status output repeatedly between ON and OFF. (This repeating does not occur 2
(for vector control compatible option)-3 when the acceleration/deceleration time setting is "0 s".) (7))
33 133 RY2 Operation ready 2 *2  When the power is reset, the fault output 2 signal (ALM2) turns
34 134 LS Low speed detection OFF at the same time as the power turns OFF.
P : *3  Available when the option is connected.
35 135 |TU Torque detection *4  The setting is available only for standard models.
36 136 Y36 In-position *5  The setting is available only for standard models and IP55
38 138 |MEND | Travel completed compatible models.
39 139 Y39 Start time tuning complation *6  The setting can be used for Pr.313 to Pr.322 for the FR-A800-GF
g comp or when an option (FR-A8AY, FR-ABAR, FR-A8NC, or FR-
40 140 | Y40 Trace status A8BNCE) is installed. For the corresponding parameters of each
a4 141 FB Speed detection option, refer to the Instruction Manual of the option.
42 142 FB2 Second speed detection «7  The function is not available in the FR-A842-P.
- - *8  The setting is available only in the FR-A842-P.
o8 143 |FB3 | Third speed detection %9 The setting is available only in the FR-AB00-E.
44 144 RUN2 Inverter running 2
45 145 |RUN3 | Inverter running and start command is ON + Adjusting the output terminal response level (Pr.289)
During deceleration at occurrence of power
46 146 Y46 failuress Pr. 289 setting Description
47 147 PID During PID control activated 5 to 50 ms Set the time delay for the output terminal
48 148 | Y48 PID deviation limit response.
49 149 Y49 During pre-charge operation 9999 N : :
P o output terminal filter.
50 150 |Y50 During second pre-charge operation (initial value) P
51 151 Y51 Pre-charge time over
52 152 Y52 Second pre-charge time over
53 153 Y53 Pre-charge level over

When setting parameters, refer to the Instruction Manual (Detailed) and understand instructions. 137



(3232 to 239
3240
E3241
3242, 243

Cooling fan operation selection

Refer to the page on Pr.4.

Refer to the page on Pr.72.
Refer to the page on Pr.125.

Refer to the page on Pr.73.

Name

244 H100

Cooling fan
operation selection

A cooling fan is built into the inverter and its operation can be

Pr. Setting range

Description

100, 101
30

Power supply to the inverter: AC (terminals R, S,
and T)

When power is supplied only to the control
circuit, and then switched to be supplied to both
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 114.

Earth (ground) fault detection at start

Magneticiflo

controlled. 1P i GRoUP) Name
Earth (ground) fault
Pr.244 setting Description 249 H101 detection at start
A cooling fan operates at power ON.
(1] Cooling fan ON/OFF control is invalid. (The cooling

fan is always ON at power ON)

Cooling fan ON/OFF control is valid.
The fan is always ON while the inverter is running.

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.

1
(initial value)

During a stop, the inverter status is monitored and the
fan switches ON/OFF according to the temperature.

101 to 105

Cooling fan ON/OFF control is valid.
Set the cooling fan stop waiting time within 1to 5 s.
The waiting time is the Pr.244 setting minus 100.

Slip compensation

Pr.249 setting Description
0 (initial value) | Without the earth (ground) fault detection at start
1 With the earth (ground) fault detection at start

« If 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

Name

Name

245 G203 Rated slip

Slip compensation

246 EEES time constant

247 G205 "angeslip

selection

Constant-power

compensation

Motor slip is estimated from the inverter output current and the
rotation of the motor is maintained as a constant.

Self power management

E3 R Name E3 CE Name
Self power .
248 A006 management 254 Ago7 Main circuit power
- OFF waiting time
selection
. . Regenerative
137 A002 Start waiting time 30 E300 function selection
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By turning ON the magnetic contactor (MC) on the input side before

the motor is started and turning OFF the MC after the motor is
stopped, supplying power to the main circuit is stopped, reducing the

standby power.

Pr. Setting range

Description

0 (initial value)

Self power management function disabled

1
248

Self power management function enabled (main
circuit OFF at protective function activation)

Self power management function enabled (main
circuit OFF at protective function activation due
to a circuit failure)

137 |[0to100s

Set a time period that is a little longer than the
time period from the ON signal input to the
actual pick-up operation of MC1 (0.3 to 0.5 s).

1103600 s

Set the waiting time until the main circuit power
supply is turned OFF after the motor is stopped.

254
9999

The main circuit power supply is turned OFF
only when the protective function selected by
Pr.248 is activated.

Name

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.

Pr.250 Description
Setting Start signal (STF/STR) Stop operation
i-gtizlr? Z?: rTForward It will coast to stop after set
0to100s . X time when the start signal is
STR signal: Reverse turned OFF
rotation start ’
STF signal: Start signal It will coast to stop after
1000 s to 1100 s | STR signal: Forward/ (Pr.250 - 1000) s when the
reverse rotation signal start signal is turned OFF.
STF signal: Forward
9999 rotation start
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"

Foy Deceleration starts
S when start signal turns OFF
>
g Deceleration time
5 (Time set in Pr. 8, etc.)
%§ __DC brake
o= - L Time
Start i :
signal ON OFF‘
RUN I
signal ON OFF
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When Pr.250 is other than "9999 (initial value) or 8888"

/0 phase loss protection selection

Output is shut off when

3 / set time elapses after
é ¢, startsignal turns OFF
g Pr.250
%A Motor coasts to stop
g F Time
Start signal ON OFF
RUN signal ON OFF

Name

Name

251

H200

Output phase loss
protection selection

Input phase loss

h201 protection selection

872

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.

Power failure time deceleration stop

function

(3 R Name 3 @ Name
261 A730 Power_ 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
265 A734 z::‘(’:;'rft'i':r"eﬁme , |266 A735 deceleration time
switchover frequency
UV avoidance Power failure stop
294 A785 voltage gain 606 T722 extern_al signal input
selection
668 T786 Power failure.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.

Pr. Setting range Description
Pr. Setting range Description 0 (initial value) Power failure time deceleration stop function
- 0 Without output phase loss protection disabled
1 (initial value) With output phase loss protection 261 Powjr;a"we time deceleration stop function
— - ; - enable
872 0 (initial value) Without input phase loss protection 1,2,11,12, 21,22 | o oot action at an undervoltage or when a power
1 With input phase loss protection failure occurs.
Normally, the motor runs at the initial value as it
m 262 (0 to 20Hz is. However, adjust to suit the size of the load
252, 253 Refer to the page on Pr.73. specification (moment of inertia, torque).
When output frequency > Pr.263
= . A A Deceleration from (output frequency - Pr.262)
Displaying the life of the inverter parts 263 |0 10 590 Hz When output frequency < Pr.263
Deceleration from output frequency
9999 Deceleration from (output frequency - Pr.262
(P crovP) Name E3 &R Name Setthe sl I'(blf hdyl 2
264 0103600 s et the slope applicable from the deceleration
255 [E700 Life alarm status 256 E701 INrush current limit start to the Pr.266 set frequency.
display circuit life display 0to 3600 s Set the slope applicable for the frequency range
257  E702 Control circuit 258  E703 Main circuit capacitor 265 — starting at Pr.266 and downward.
capacitor life display life display 9999 (initial value) |Same as Pr.264.
Main circuit capacitor Set the frequency at which the slope during
259 E704 |ito measuring 266 |0 to 590 Hz deceleration switches from the Pr.264 setting to
- - o ) the Pr.265 setting.
T.he Qegree gf dgterlorahon of the .ma‘m c.|rcun cgpamtor, coqtrol Adjust the response level at UV avoidance
circuit capacitor, inrush current limit circuit, cooling fan, and internal operation. Setting a large value improves the
fan alarm+«1 can be diagnosed on the monitor. 294 (0 to 200% response to changes in the bus voltage. If the
When a part approaches the end of its life, an alarm can be output inertia is high, the amount of regeneration is too
: . large. Set a smaller value.
by self diagnosis to prevent a fault. - -
. . . R . Normally open input (NO contact input
(Note that the life diagnosis of this function should be used as a 0 specification)
gmdel!ne only, .because with the exqeptlon of thg main circuit 1 (iitial valus) Normally closed input (NC contact input
capacitor, the life values are theoretical calculations.) al value specification)
- Adjust the response level for the operation where
. . L
Pr. Srgtr;‘.;,neg Description 668 | 010 200% the deceleration time is automatically adjusted.
Displays whether or not the parts of the control Power supply
circuit capacitor, main circuit capacitor, cooling e
255 (0to 31) fe_ln, I_nternal fan alarms1, qnd inrush current limit Output  [Subracied—— Eg\fg‘:—failure
circuit have reached the life alarm output level. frequency|frequency at deceleration time 1
Read-only. Power-failure deceleration start Pr.265
deceleration \ Pr.262 Power-failure
Displays the deterioration degree of the inrush time switchover \&| =~~~ deceleration
0, .
256:2 | (010 100%) | o\, ront fimit circuit. Read-only. fequency I time $
- ime
257 0 to 100% Displays the deterioration degree of the control .
(Oto o) circuit capacitor. Read-only. « Set Pr.261 to select the action at an undervoltage and power
failure.
Displays the deterioration degree of the main
258« | (0to 100%) | circuit capacitor. Read-only. Action at Power restoration
The value measured by Pr.259 is displayed. Pr.261 | undervoltage . (iurlrt\_g t Deceleration Unde_r&loltage
— - setting and eceleration a stop time avoidance
Setting "1" and turning the power supply OFF ower failure | Occurrence of function
starts the measurement of the main circuit P power failure
capacitor life. ts to st ts to st N N
2592 ?2 13 8,9) If the setting value of Pr.259 becomes "3" after 0 Coasts to stop | Coasts O_S op
e turning the power supply ON again, it means 1 Deceleration stop According t Not used
that the measurement is completed. The 2 Re-acceleration P‘:‘;%rz 'S)g © | Not used
deterioration degree is read to Pr.258. 11 Decelera Decelerationlstop Pr.266 setting W?th
*1  The internal fan is only available for the IP55 compatible model. 12 Stgce eration | Re-acceleration With
*2  Not compatible with the separated converter type. 21 p Deceleration stop | Automatic Not used
adjustment of
Z3260 Refer to the page on Pr.72 22 Re-acceleration deceleration | Not used
e time

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

Load torque high-speed frequency

inverter stays stopped. To restart operation, turn the start signal control
OFF then ON again.
Power 1P [ GRoP) Name 1P [ GROUP) Name
supply l—J
- | During deceleration at Stop-on contact/load
) occurrence of power failure iah- iah- i
g e Psm " 270 A200 torque high-speed 271 A201 ngh_ speed setting
2 g stop frequency control maximum current
@ occurrence of A
= power failure selection
2 . " "
8 272 A202 M[dgle-speed setting 273 A203 Current averaging
Time minimum current range
STF 274  A204 ?urrer.\t averaging 4 D301 Ml_lltl-speed setting
| ilter time constant (high speed)
! Turn OFF STF once to make acceleration again
Multi-speed setting
Y46
€ 202 (middle speed)

» Continuous operation function at instantaneous power failure This function is designed to increase speed automatically under light
(Pr.261 = "2, 12, 22") load, for example to minimize the incoming/outgoing time in a multi-
The motor re-accelerates to the set frequency if the power story parking lot.
restores during deceleration at occurrence of power failure. The load size during power driving is estimated by detecting average

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

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.)

instantaneous power failure (Pr.57 = "9999") is selected. R0 ING peschiption
—) When power is restored during (initia| value) Normal operation
Pr.261 =2 deceleration at occurrence of
power failure 1 Stop-on-contact control
Power E,] 2 Load torque high-speed frequency control
| — -
Oziﬁiy ro 3 Stop-on-contact + load torque high-speed frequency
frequency [During deceleranonM control
it Reacce\eration-l’-. 1 Stop-on-contact control E.OLT detection invalid
p— me 13 Stop-on-contact + load torque under stop-on contact
Y46 high-speed frequency control control
" Acocleraton tme depends on PrT (Pra¢) « Set such items as the current and averaging range for load torque
) ) high-speed frequency control selected by setting Pr.270 = "2 or
y y
When used with automatic restart 3"
Pr.261 = 2. Pr.57 #9999 after instantaneous power failure - . )
* When the load torque high-speed frequency selection (X19)
Power | _During power failure | signal is ON, the inverter automatically adjusts the maximum
supply ‘ ! frequency in the range between the Pr.4 Multi-speed setting
Output . | ) high speed) and Pr.5 Multi-speed setting (middle speed
frequency i i i Automati tart
DG eceleration : aftr instantancous setting in accordance with the average current while the motor is
powerfeire ‘ o accelerating from a frequency that is half of the Pr.5 setting to the

Pr.5 setting as shown in the figure below.

| —
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.

Power running Regenerating

n|= Output frequency
» 3
3 E

X Pr.5
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Setting of Pr.262 to Pr.266 is not required. o 3 L. ?Lii o L iTime
- - . 1Current averaging range " urrent averaging range " " ! \
Use Pr.668 Power failure stop frequency gain to adjust the esstnan o o ectinge rmed caent | P
response level during deceleration time auto adjustment. STF JPL;S Se“'”gx’a‘e‘““g?‘; | e e o -
Increasing the setting improves the response level to the bus (STR) : : :
voltage fluctuations, but the output frequency may be unstable. xis__[Ton L ["on L_Ton lore
If setting Pr.294 UV avoidance voltage gain lower also does not
suppress the vibration, set Pr.668 lower. Pr. Srgtr:gneg Description
Power 4 0to 590 Hz | Set the higher-speed frequency.
supply ‘\—Du!mg socsloration at 5 0to 590 Hz | Set the lower-speed frequency.
oot | o acjusiment 271 |0t0400% | Set the upper and lower limits of the current at
frequency 3 During stop at occurrence 272 0 to 400% hlgh and middle speeds.
PN power failure Set the average current during acceleration from
i |/ ’73 0t0590Hz | b 273 1/2) Hz to (Pr.273) Hz.
: f Ti i i
! | me 9999 Set the average current during acceleration from
STF | (Initialization) | (Pr.5 x 1/2) Hz to (Pr.5 ) Hz.
3 Turn OFF STF once to make acceleration again Set the time constant of the primary delay filter
Y46 relative to the output current.
(The time constant [ms] is 0.5 x Pr.274, and the
Zits 1104000 initial value is 8 ms.)
A larger setting results in a stable operation with
m267 Refer to the page on Pr.73. poorer response.
mzss Refer to the page on Pr.52.

mzsg Parameter for manufacturer setting. Do not set.
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Setting o
Pr. Description
Stop-on-contact control [EETE: renge P
0 to 9=1 Set a PWM carrier frequency for stop-on-contact
control.
m m m W For Real sensorless vector control, the carrier
Name Name 0to 4#2 frequency is always 2 kHz when the setting value is
Stop-on contact/load Stop-on contact 276+3 Oto5 anq always 6 kHz when the setting value is 6
0 torque high-speed a5 R excitation current to 9. (Valid at the output frequency of 3 Hz or less.)
freque_ncy control Iow-§pe<_ed 9999 As set in Pr.72 PWM frequency selection.
selection multiplying factor (initial value)
PWM carrier . *]  The setting range of FR-A820-03160(55K) or lower and FR-
276 A206 frequency at stop-on |22 H500 Stall prevention A840-01800(55K) or lower
contact operation level *2 The setting range of FR-A820-03800(75K) or higher and FR-
Second stall AB40-02160(75K) or higher
. . X - |
6 D303 Multi-speed setting 48 H600 prevention operation 3 Notavailable for the FR-A842-P.

(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
0 )
(initial value) Normal operation
1 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 invalid
Stop-on-contact + load under stop-on-
13 torque high-speed frequency | contact control
control

« Select either Real sensorless

Stop-on contact

vector control (speed control) £ pra 4.._Nomal mode | control mode

or Advanced magnetic flux g (. "

vector control. S prs f-

When both the RT and RL S peg | /ot LON

signals are switched ON, the - W‘ [ ‘ Time
inverter enters the stop-on- @ o e

contact control, and operation RHTTTON

is performed at the frequency RM__OFF_[TON |

set in Pr.6 Multi-speed setting RL__ OFF ON

(low speed) independently of Rt OFF or

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

Brake sequence function

Name

Name

Brake opening

Brake opening

278 A100 frequency 279 A101 current
Brake opening . .
280 A102 currentdetection  [281 A3 Drake operation time
! at start
time
282  A104 Brake operation 283 A105 Brake operation time
frequency at stop
Deceleration Overspeed detection
284 A106 detection function 285 A107 p
" frequency
selection
Automatic Brake opening
292 F500 accelerat[onl 639 A108 current selection
deceleration
Brake operation Second brake
640 A109 . 641 A130 sequence operation
frequency selection .
selection
642 A120 Seco_nd brake 643  A121 Seco_nd brake
opening frequency opening current
Second brake Second brake
644 A122 opening current 645 A123 operation time at
detection time start
Second brake Second brake
646 A124 X 647 A125 operation time at
operation frequency
stop
Second deceleration Second brake
648 A128 detection function 650 A128 opening current
selection selection
Second brake
651 A129 operation frequency

selection

(a): Acceleration time(Pr.7)
(b): Deceleration time(Pr.8)
(c): Second deceleration time(Pr.44/Pr.45)

Setting
Fe range

Description

6 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 | 01to0400%

Set the stall prevention operation level for stop-on-
contact control used under Advanced magnetic flux
vector control.

48 | 01to400%

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.

Normally set this parameter within the range of
130% to 180%.

0,
0to 300% Set the force (holding torque) for stop-on-contact
275 control.
9999 No compensation
(initial value) ;

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

+ Atstart
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
set in 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 [------------------—--—

Pr.13 setting
or 0.5Hz,
whichever is lower

Dt

brag3] | Tme

Pr.282 [------
Pr278 |-~
PrA3 |-+

e J 1 1 on
Output current or motor torque

(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 f----------------------——

Pr.13 setting
or 0.5Hz,

Pr278} -\ e 1 whichever is lower
Pr.13 P < L N
N o | [hzg) Tme
1 g 1 -
STF p ! ON T
Output current or motor torque / i g |
(select by Pr.639) 1
Brake opening request ON
(BOF signal) ' |
Electromagnetic brake Closed Opened Closed

operation

» Turning ON the RT signal enables the second brake sequence
function.

Setting ]
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,
S O to 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.
CE ) 01058 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 |0to30Hz electromagnetic brake. Generally, set the setting
value of Pr.278 + 3 to 4 Hz.
This can be set only when Pr.282 > Pr.278.
Pr.292 = 7: Set the mechanical delay time until the
283 |0to5s brake closes + 0.1 s.
Pr.292 = 8: Set the mechanical delay time until the
brake closes + approx. 0.2t0 0.3 s.
0 . . . .
(initial value) The deceleration detection function disabled.
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
0 to 30Hz the difference between the detection frequency and
output frequency is equal to or greater than the
285 =2 setting value under encoder feedback control.
9999 Overspeed detection disabled.
(initial value)
202 0,1, 3,5t08, | Setting this parameter to "7, 8" enables the brake
1" sequence function.
0 .
639 | (initial value) Brake opening by output current
1 Brake opening by motor torque
0 . .
o40 (initial value) Brake closing operation by frequency command
1 Brake closing operation by the actual motor rotation
speed (estimated value)
0 . . .
(initial value) Normal operation when the RT signal is ON
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.
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Avoiding motor overrunning

Pr. Setting

range Description

Name

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.

Frequency
(Hz)

—r
Pr.285

Fault output

| Pr853
e
OFF ON

Ay

excessive fault activated

* 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

Speed deviation

(E. OSD)

Set frequency

T—:k Actual speed

Time

Without droop control
0 during acceleration/
(initial value) | deceleration

(With O limit)

Constantly droop control
1#1 during operation

(With O limit)

Constantly droop control
2+1 during operation
(Without 0 limit)

The Pr.84 setting is the
droop compensation
reference.

Without droop control
during acceleration/
deceleration

(With O limit)

Constantly droop control
during operation

(With 0 limit)

10+1

288 Motor speed is the droop

111

compensation reference.

Without droop control
during acceleration/
deceleration

(With 0 limit)

Constantly droop control
during operation

(With O limit)

Constantly droop control
during operation
(Without O limit)

20+1

The Pr.1121 setting is
the droop compensation

21x1
reference.

22x1

Set the droop amount to be changed as % value of

0,
0.1t0 100% the rated motor frequency.

994
9999

(initial value) | NO function

Set the torque when the droop amount is to be

25 changed.

0.1to 100%

E3 En Name P2l GrouP) Name
286 G400 Droop gain 287 Gaoq Droop filtertime
constant
Droop function .
288 G402 activation selection 679 G420 Second droop gain
) Second droop
680 G421 Seconddroopfilter feo1 G425 function activation
time constant :
selection
682 G423 Sef:ond .droop break 683 G424 Sef:ond droop break
point gain point torque
994 G403 Dr9op break point 995 G404 Droop break point
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.
Pr. igtgg'eg Description
8nitia| value) Droop control disabled
286

0.1 to 100%

Set the droop amount at the rated torque as % value
of the rated motor frequency.

287

Oto1s

torque.

Set the filter time constant to apply to the current for

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

x1  Under Advanced magnetic flux vector control, the operation is the

same with setting the parameter to "0".

« 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
Droop h
compensation |
reference

Droop compensation |
frequency |

< - 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 Droop break point gain |
compensatio (Pr.994) !
reference "7 RS S T .
w= 1;\\ | IDroopgaln
Droop compensation — == . _ v (Pr.286)
frequency >
Droop break point torque
(Pr.995) '
- — Torque
-100% 0 100%

3230
(3290

Refer to the page on Pr.190.
Refer to the page on Pr.52.
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Pulse train input/output

Password function

Name Name

1P [ GROUP) Name 1P [ GROUP) Name

Pulse train I/O Input pulse division
201 B selection 384 B scaling factor
385 D110 Frequency for zero 386 D111 Freq_uency_ for

input pulse maximum input pulse

Password lock/

296 E410 Password lock level |297 E411
unlock

A pulse train input to terminal JOG can be used to set the inverter's
speed command.
The pulse train can be output from terminal FM by the open collector

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.

output system. . NET mode operation command
Speed synchronized operation of an inverter can be performed by . PU mc‘:)‘f:rzgﬁaam" RS-485 Communication
using the pulse train input/output together with terminal JOG. Pr.296 setting terminals option
Read Write Read | Write | Read Write
Pr.291 setting | Input (Terminal JOG) Output (Terminal FM) 9999
0 (init - . (¢} (@] (@] o o o
(initial value) | JOG signal =2 FM output =3 (initial value)
1 Pulse train input FM output =3 0, 100 X X X X X X
10 #3 JOG signal *2 . 1,101 (@] x (@] X (@] x
— Pulse train output (50% duty)
1143 Pulse train input 2,102 @) X O O O O
20 3 JOG signal +2 Pulse train output (ON width 3,103 ) o o x ) x
21 3 fixed) 4,104 x X X X O x
100 +3 Pulse train input Pulse train output (ON width 5,105 x x o) ) ¢) [¢)
fixed) =1 6, 106 O O X x O X
*1  Regardless of the Pr.54 setting, the signal input as a pulse train is Only the parameters registered in the user group can be
outputas itis. ) . . 99, 199 read/written. (For the parameters not registered in the user
*2  The function is assigned in Pr.185 JOG terminal function group, the same restriction level as "4, 104" applies.)
selection. . . .
*3  Only the FM type inverters support the pulse train output. O: Enabled, x: Disabled
» Changing the frequency at pulse train input (Pr.385, Pr.386)
Limit value *4 sy Description
BOHZ(50HzZ) |- - <o ‘ setting
: 1000 to 9998 | Register a 4-digit password.x1
>
.- Displays password unlock error count. (Reading only)
23 (Oto5)2 | Valid when Pr.296 = "100 to 106"
o&
9999
(Hz) (initial value) No password lock
OHz : znprt 7”;53 *1  Ifthe password is forgotten, it can be unlocked with all parameter
. . pulse/s ,
0 Maximum input pulse clear, but doing so will also clear the other parameters.

*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)

+ 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 1/0 selection setting.

ngzy 293 Refer to the page on Pr.61.
m294 Refer to the page on Pr.261.
m295 Refer to the page on Pr.161.

2 When Pr.297 = "0, 9999", writing is always enabled, but setting is
disabled. (The display cannot be changed.)

(D298
D290
3331 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.



Start command source and frequency
command source during

communication operation

Orientation control

L \// =Rl Vagnetic il Vectord]

I3 GROUP) Name 1Pl Grou?| Name

) Eom Name (ED e Name 350 A510 StoPPposition a5 s Orientation speed
— — command selection
Communication Communication c toh
338 D010 operation command [339 D011 speed command 352 A527 Creep speed 353 A528 re?tl? switchover
source source _ position
NET mode operation PU mode operation 354 Asge Lositonloob - ljg5  pggg DCiniection brake
550 D012 command source 551 D013 command source switchover position start position
selection selection 356 A531 Internal stop position 357  A532 Orientation in-

The operation and speed commands from an external device can be

command
Servo torque

position zone
Encoder rotation

enabled during Network operation. The operation command source 358  AS33 selection 359 C141 direction
in the PU operation mode can also be selected. 360 A511 16-bit data selection |361 A512 Position shift
Orientation position Completion signal
Pr. Setting Description 362 peo2l loop gain 363 P2 output delay time
range
5 364 A522 fi:l?de' stop check 365  A523 Orientation limit
338 (initial value) Start command source is communication. Numb 7 d
, 366 A524 Recheck time 369 C140 | uMverorencoder
1 Start command source is external. pulses
. . . Number of machine
8nitia| value) Frequency command source is communication. 393 [ES20f Orientation selection | 394 [R50 side gear teeth
- Numb f mot Orientati d
239 1 Frequency command source is external. 395 A541 sil:i?g:roten;tohor 396 Ab542 g;’:::n(: ;:r%s)pee
Frequency command source is external. (When Orientation speed Orientation speed
2 there is r:jo external input, ttlhe frequﬁjncy gt 397 A543 integral time 398 AS544 gain (D term)
command via communication Is valia, an e - - n
; 9 ) Orientation Number of machine
frequency command from terminal 2 is invalid.) 399 A545 deceleration ratio 829 Ab546 end encoder pulses
0 The communication option is the command Control terminal Control terminal
source when in the NET operation mode. 851 C240 option-Number of 852 C241 option-Encoder
1 The RS-485 terminals are the command source encoder pulses rotation direction
*l when in the NET operation mode. 862 C242 Encoder option
512 The Ethernet connector is the command source selection
hen in the NET operation mode. . . " . . .
550 whent —— 9 .' - The inverter can adjust the stop position (Orientation control) using
2&?2;?(;2330’1 option is recognized an encoder attached to a place such as the main shaft of the
9999 Normally, the RS-485 terminals=3 are the mach.lne. ) . o )
(initial value) | command source. When the communication An orientation control compatible option is required.
option is mounted, the communication option is * Internal stop position command
the command source. When "0" is set in Pr.350 Stop position command selection,
- The RS-485 terminals are the command source the internal position command mode is activated.
when in the PU operation mode. In the internal position command mode, the setting value of
9 The PU connector is the command source when Pr.356 Internal stop position command is used as the stop
in the PU operation mode. position.
3 The USB connector is the command source * Internal stop position command o
551 when in the PU operation mode. When Pr.350 Stop position command selection is set to "1"
5 The Ethernet connector is the command source a_nd the FR-ASAX is used, 16-bit data (binary input) is used to
when in the PU operation mode. give th? StOP pOSItlon.
USB automatic recognition. * Operation timing chart
9999 Normally, the PU connector is the command Orientation speed (set with Pr.351)
(initial value) | source. When the USB is connected, the USB Main spindle speed (encoder) 1 / Creep speed (set with Pr.352)
connector is the command source. pras | 2) / 3) 4
T [ ime
x1  The setting is not used for the FR-A800-E. Start signal (STF‘STR){‘ ON OFF i
*2  The setting is available for the FR-A800-E only. Orientation command (X22) OFF o | OFF
*3  Ethernet connector for the FR-A800-E «————— Creep switchover position
3 (set with Pr.353)
Current position signal brak“glzfa“r‘:”\‘/¥ :;;(:\‘t'\j‘r:‘ \gt:‘;;;v)ltchover
E3340 Refer to the page on Pr.79. ‘ festuan pras > ¥~ stop position command
Origin signal LT TTTTTTTTTTTTTT T T
(3341 to 343 Refer to the page on Pr.117. DC injection brake OFF [ToN L OF
Orientation complete signal (ORA) OFF 5>W

» 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.

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

Magneticiii]

Signal loss detection of encoder signals
Magneticifitl

122 i GROUP) Name (3| g Name

Control terminal
option-Signal loss
detection enable/
disable selection

Encoder signal loss
376 C148 detection enable/ 855 |C248
disable selection

122 GROUP) Name I3 GROUP) Name

359 C144 E_ncoqerrotation 367 G240 Speed feedback
direction range

368 G241 Feedback gain 369 G140 Number of encoder

pulses

144  MO002 Sp(_eed setting 285 A107 Overspeed detection
switchover frequency
Control terminal Control terminal

851 C240 option-Number of 852 C241 option-Encoder
encoder pulses rotation direction

By detecting the rotation speed of the motor with the encoder and
feeding it back to the inverter, output frequency of the inverter is
controlled to keep the speed of the motor constant even for the load
change.

A vector control compatible option is required.

* Using Pr.359 Encoder rotation direction and Pr.369 Number of
encoder pulses, set the rotation direction and the number of
pulses for the encoder.

When a value other than "9999" is set in Pr.367 Speed feedback
range, encoder feedback control is valid.

Using the set point (frequency at which stable speed operation is
performed) as reference, set the higher and lower setting range.
Normally, set the frequency converted from the slip amount (r/
min) of the rated motor speed (rated load). If the setting is too
large, response becomes slow.

Speed feedback range Driven load  Regenerative load
X T
Set value |
(Set command) ﬂ P

Set Pr.368 Feedback gain when the rotation is unstable or

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.

msso to 383 Refer to the page on Pr.29.
(E8384 to 386 Refer to the page on Pr.291.
(E3393 to 399 Refer to the page on Pr.350.

PLC function

E3 R Name IPiea l croUP) Name

414  A800 PLC fu.nctlon ] 415 A801 Inverter operat!on
operation selection lock mode setting

416 A802 Pre-sc_ale function 47 A803 Pre-scale setting
selection value

498 Agos PLC function flash 11tio Aizlo :.‘l)ser parameters 1
memory clear 1199 A859 User parameters 50

The inverter can be run in accordance with a sequence program.
In accordance with the machine specifications, a user can set
various operation patterns: inverter movements at signal inputs,
signal outputs at particular inverter statuses, and monitor outputs,
etc.

response is slow. Setting .
Pr. range Description
Pr.368 setting Description 0 ol vl PLC function disabled
Eseaat Response will become faster but it may cause (initial value)

overcurrent or become unstable.

Response will become slower but it will become more

1> Pr.368 stable.

Motor overspeeding detection

1P i GROUP) Name

Overspeed detection
level

374 H800

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.

Motor speed
Pr.374

\ Coast to stop
N

Time

ALM w

)
E.OS

"
]
I
1
1
1
'
T
1
1

The SQ signal is enabled by input
414 |1 PLC f . from a command source (external
C function input terminal / communication).

bled
enable The SQ signal is enabled by input

2 ) ;
from an external input terminal.
0 The inverter start command is enabled regardless of the
415 (initial value) | operating status of the sequence program.
1 The inverter start command is enabled only while the
sequence program is running.
Unit scale factor | When the pulse train is input from
0: No function terminal JOG, the number of sampled
1:x1 pulses can be converted.
416 |Oto 5 2:x0.1 The result of conversion is stored to
3:x0.01 SD1236.
4:x 0.001
5:x 0.0001 "Number of sampled pulses" = "input
pulse value per count cycle" x "pre-
417 |0to 3267 | Pre-scale scale setting value (Pr.417)" x "unit
setting value scale factor (Pr.416)"

0: Clears the flash memory fault display (no
operation after writing while the flash memory is
in normal operation).

9696: Clears the flash memory (no operation Write
Write after writing during flash memory fault).
Other than 0 and 9696: Outside of the setting
range

0: Normal display

1: The flash memory has not been cleared
because the PLC function is enabled. Read
9696: During flash memory clearing operation
or flash memory fault

Desired values can be set.

Because devices D206 to D255 used by the PLC

498 | 0to 9999

1150 function can be mutually accessed, the values set to
to | 0to 65535 | Pr.1150 to Pr.1199 can be used by the sequence
1199 program. The result of performing calculation by a
sequence program can also be monitored by Pr.1150 to
Pr.1199.

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



« Switch the execution key (RUN/STOP) of the sequence program
by turning the SQ signal ON/OFF. The sequence program can be (3 R Name [P oo Name
executed by turning the SQ signal ON. To input the SQ signal, set 1249 B147 Seventh positioning sub- 1250 B148 Eighth positioning
"50" in any of Pr.178 to Pr.189 (input terminal function function acceleration time
selection) to assign the function to a terminal. 1251 B149 Eighth pqsitiqning 1252 B150 I-;ighth positioning dwell
+ To write to the sequence program, use FR Configurator2 on a deceleration time time
personal computer that is connected to the inverter via RS-485 1253 B151 Eighth positioningsub- | ,.-, p4es  Ninth positioning
communication. fu.nction . ac.:celerati.o.n ti.me
« This function copies the PLC function project data to a USB 1255 B153 Ninth positioning 1256 B154 Ninth positioning dwell
memory device. dgceleratllo.n tllme time .
The PLC function project data copied in the USB memory device 1257 B455 Ninth positioningsub- {4, .g p4se Tenth positioning
can be copied to other inverters. This function is useful in backing function acceleration time
up the parameter setting and for allowing multiple inverters to 1259 B157 Ze“”I‘ P°:'"°t’]'"9 1260 B158 tT.e"th positioning dwell
operate by the same sequence programs. Tectehera '?:' ime - I_;"e Tt
. e m . . Eleventh positioning Eleventh positioning dwell
Simple positioning function by 1263 B161  eceteration time 1264 B162 i
Eleventh positioning sub- Twelfth positioning
parameters 1265 B163 4\ ction 1266 B164  celeration time
3 R Name 3 R Name 1269 B1e7 TWelfth positioning sub- | -0 oo™ Thirteenth positioning
419  B00O Position command source 464 B020 Digital position control sudden furTctlon S— acc.:eleratlon tlr.n.e .
selection stop deceleration time 1271 B169 thleentth PC?I“ONHQ 1272 B170 Zhlrtuete.nth positioning
- — - pre leceleration time well time
First target position lower First target position upper
465 B021 - 466 B022 - i itioni itioni
Second target position Second target position . S— —
467 B023 lower 4 digits 468 B024 upper 4 digits 1275 B173 ‘I;our:eentt.h pctalsmonmg 1276 B174 ‘I;our"terenth positioning
- — - prm eceleration time well time
Third target position lower Third target position upper
469 B025 . 470 B026 . itioni i itioni
Fourth target position Fourth target position bt S— - —
471 BO27 | L4 digits 472 B028 upper 4 digits 1279 BA77 ‘I;|fteelnthtpost|.tlon|ng 1280 B178 tFlll’teenth positioning dwell
Fifth target position lower Fifth target position upper eceleration time ime
473 BO29 G EOE!P 474 BO30 a0l PP 1261 Ba7o Festh posioning ub- | 155, 150 Home posiion retun
Sixth target position lower Sixth target position upper unction method selection
475 BO31 L getp 476 BO32 o getp PP 1200 B Homz position return 1284 B1g2 Home posit(ijon return
Seventh target position Seventh target position Spee _ . creep spee. - _
7 B iowrd g T B wperd g 1285 B183 L0 N wercigis  |1288 B84 L e adighs
Eighth target position Eighth target position
a9 Bo3s |STTEELP 480 Bo36 1287 B1gs T dSedr oy |5 g g e dstnc oy
481 B037 Ninth target position lower 482 B038 Ninth target position upper 09 ovlﬂ'er igits g u??er igits
4 digits 4 digits 1289 B187 :-Iome position return stopper |59 B4ag Ho_rpe pt;sﬁmn return stopper
Tenth target position lower Tenth target position orque Walting time
483 B039 L 484 B040 L iti inal i
4 digits upper 4 digits 1202 B190 P"Is'z't?“n“““' terminalinput 11593 B191  Roll feeding mode selection
485 BO41 Eleventh target position 486 B042 Eleventh target position — Selectio —
lower 4 digits upper 4 digits Set positioning parameters such as the number of pulses (position)
487 Bo43 Twelfth target position 488 Bo4s Twelfth target position and acceleration/deceleration time in advance to create a point table
lower 4 digits upper 4 digits (point table method). Positioning operation is performed by selecting
489 B045 ;l:uretrein(::\ ti;rget position 490 BO046 Ihlr::ingi\ tia‘;get position the point table.
g — PP g _ » Positioning operation by point tables, example 1 (automatic
Fourteenth target positi Fourteenth target posit 9op y P P
491 B047 I:vlv‘ere:Zi itsrge position 1492 Bo4s u::;:’:ﬁ itsrge position continuous positioning operation)
Fiftconth tirget position Fifteenth tgrget position The figure below shows an operation example when the following
493 B049 lower 4 digits 494 BO050 upper 4 digits settings are made for point tables.
Start command edge First positioning . Target | Maximum | Acceleration | Deceleration| Dwell -
1221 B101  jotection selection 1222 B120 . coleration time ;01;:: position | "speed e fime time ?J':é'tlgr!l/
1223 B121 First p05|.t|on|.ng 1224 B122 Fllrst positioning dwell Upper | Lower (Hz) (s) (s) (ms)
deceleration time time 1
First positioning sub- Second positioning absolute
1225 BA23 fnction 1226 B124  celeration time 1 {100 |0 60 5 5 1000 éOSitiOL:‘
1227 B125 Second p.osm.onlng 1228 B126 §econd positioning dwell continuous)
deceleration time time 10
Second positioning sub- Third positioning increment
1229 B127 finction 1230 B128 . celeration time 2 |50 O 30 6 6 0 ;| position
1231 B129 Third poslltlonllng 1232 B130 'I:hlrd positioning dwell individual)
deceleration time time
Thi itioni - Fourth positioni . .
1233 B131 Iy r:;ctliggm ioning sub: 1234 B132 ag:;terggz:lglr::g Position comman g \ Point table 1 : Point table 2
e Frrp i 60Hz(Pr.4) i '
1235 B133 Fourth pqsmo.nmg 1236 B134 F.ourth positioning dwell | Z(Pr : |
deceleration time time ; ! . '
1237 B135 Foun.h positioning sub- 1238 B136 Fifth pOS|.t|on|.ng ! 3 3
function acceleration time 0— T (Pr.1226) (Pr1227)]| T
1239 B137 Fifth posi.tioni.ng 1240 B138 F.ifth positioning dwell 3 H meﬂ time (Pr.1224)
deceleration time time Taraet oo 4{ T — —— §
. e " " e " arget position h
1241 B139 r'ﬂhtf’°s'"°"'"9 sub- 1242 B140 SlxthI po:.ltlortllmg o 3
sl.!n::hlon — ;(.:ctehera |3n |.med T ervo(L;; N 3 o
ixth positioning ixth positioning dwe :
1243 B141 4o celeration time 1244 B142 o0 s _ ON e
i itioni " itioni RH o
1245 B143 Slxth.posmonmg sub 1246 B144 Seventh posn.lonmg
function acceleration time
1247 B145 Seventh r.Josnllonlng 1248 B146 §eventh positioning dwell
deceleration time time

When setting parameters, refer to the Instruction Manual (Detailed) and understand instructions.
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+ Selecting the home position return method (Pr.1282 to Pr.1288)

Position control by pulse train input

Pr.1282 | Home position

Setting | return method DlEi

Deceleration starts when the proximity dog
signal is turned ON. For the home position after

Dog type 1 turn OFF of the proximity dog signal, the
0 position specified by the first Z-phase signal or m mﬁ Name m Em Name
eclo the position of the first Z-phase signal shifted by Positi d C d pul
the home position shift amount (Pr.1285, 419 Booo . ostoncommand  ,5g pgggg “OMMandpuise
Pr.1286) is used. source selection selection
. . Pul i
Deceleration starts when the proximity dog 429 BO010 Clear signal selection|430 B011 S:I::ﬁr::"'t"r
signal is turned ON. After the proximity dog, the C lati 0
Count type «I motor travels the specified travel distance Cumulative pulse umulative puise
: " 635 M610 P 636 M611 division scaling
1 (Pr.1287, Pr.1288). Then, it uses the position clear signal selection fact
specified by the the first Z-phase signal or . actor
position of the Z-phase signal shifted by the Control terminal .
home position shift amount (Pr.1285, Pr.1286). 637 Me12 °Pfion-Cumulative ..o (000 Cumulative pulse
D pulse division storage
ata set type scaling factor
2 The position at which the start signal is input is
used as the home position. Setting .
Pr. range Description
A workpiece is pressed to a mechanical 0 (initial Simple position control by point tables (position
stopper, and the position where it is stopped is value) command by setting parameters).
set as the_ home_ position. ) 1 Position control by the pulse train input to the FR-A8AL
Pressing is confirmed when the estimated - - - -
speed value has fallen blow Pr.865 Low speed 2 Simple pulse train command by inverter pulse input.
detection for 0.5 s during activation of the Simple position control by point tables (position
Stopper type torque limit operation. (While the stopper-type 10 command by setting parameters) (The home position
home position is performed, Pr.1289 Home information is retained at servo-OFF.)
3 position return stopper torque is applied.) Simple position control by point tables (position
Aﬂgr. Pr.1_290 rI]-Iome posntl?tn return‘ stqpper 419 100 command by setting parameters).
wa':.'"g t'mﬁ ﬁs passedlg er prﬁ;;mg 1S h The monitor value of the current position 2 is cleared
confirmed, the home position is shifted by the when the home position return is completed.
home position shift amount (Pr.1285 and - — - —
Pr.1286). After a position command is created Simple position control by point tables (position
and the absolute value of the droop pulse (after command by setting parameters).
electronic gear) falls below the in-position 110 The _home position data is retaln_gd at §ervo-0FF. The
width, the home position return is completed. monitor value of the current position 2 is cleared when
- the home position return is completed.
Ignoring the -
home position 1110 For manufacturer setting.
(Servo ON .
4 position as the o e + Select the command pulse train with Pr.428.
(initial | home position) TE:itiSc?r:ve N position is used as the home « If the Pre-excitation/servo ON (LX) signal is turned ON, output
value) P ’ 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
Deceleration starts at the front end of the forward (reverse) rotation stroke end signal is turned OFF, the
Dog type back | ProXimity dog. After the back end is passed, the motor does not rotate in the corresponding direction.
end reference position is shifted by the post-dog travel
distance and home position shift amount. The
5 position after the shifts is set as the home
position. Actual rotation
Set pulses required for deceleration from the
creep speed or more as the total of the postdog Base signal __| 1
travel distance and home position shift amount. Servoon (LX) __| LI
Forward stroke end (STF)

Deceleration starts at the front end of the
proximity dog, and the position is shifted by the

Reverse stroke end (STR)

. - . Operation ready completion (RDY) _{[ LT
Count type front postdog travel distance and home position shift >ie01s
end reference distance. The position after the shifts is set as Inverter pulse train command [T [ENENNENNENNEN] EEannEnEEnnnnannsinnns|
. ) b Sign signal (NP) il f L
6 Vecton the home position. ipostion (v36) L —1 L

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.
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1 Ifitis set under PM sensorless vector control, Home position
return parameter setting error (HP3) occurs.

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



Electronic gear setting under position

control

Position adjustment parameter

deceleration time
constant

Set the gear ratio between the machine gear and motor gear.

Pr. Setting range Description

420 Set the electronic gear.

0 to 32767 Pr.420 is the numerator and Pr.421 is the
421 denominator.
Use it when the rotation is not smooth because
424 0to50s the electronic gear ratio is large (10 times or

larger) and the rotation speed is slow.

Position control gain adjustment

Name Name

422

B003 Position control gain (423  B004 ::ifl'tm"feedf"""a’d

425

Position feed forward
command filter

Model position

B006 L
control gain

446 B012

1298 B013

Second position
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.

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

I3 i GROUP) Name E3 R Name I3 GROUP) Name 1Pl Grou?| Name
Command pulse Command pulse 426 B007 In-position width 427 BO008 Excessive level error
scaling factor multiplication Position detection Position detection

420 B numerator (electronic 421 B denominator (electronic 1294 B192 lower 4 digits 1295 B193 upper 4 digits
gear numerator) gear denominator) Position detection Position detection
Position command 1296 B194 o lection 1297 hysteresis width

424  BO0S acceleration/

« |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.

G428, 429
EB 446
E3450
E3451
(ED453, 454
(&3 455 to 463

Refer to the page on Pr.419.
Refer to the page on Pr.422.
Refer to the page on Pr.71.
Refer to the page on Pr.80.

Refer to the page on Pr.80.

Refer to the page on Pr.82.

Remote output function

E3 &R Name ED &m Name
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.

Setting
Pr. range

Description

0
(initial value)

Remote output data is
cleared when the power
supply is turned OFF.

Remote output data

Remote output data is
retained when the power
supply is turned OFF.

is cleared during an
inverter reset.

495 -
Remote output data is
10 cleared when the power
supply is turned OFF. ‘RemtoFe odu;putl data
Remote output data is :nr?nsg?er r;l:(:tg
1 retained when the power
supply is turned OFF.
Refer to the diagram below.
496 0 to 4095 (Even if Pr.77 Parameter write selection is set to
"0 (initial value)", the setting value can be
497 0 to 4095 changed regardless whether the inverter is

running or not or of the operation mode.)

<Remote output data>
Pr.496

Pr.497

b11 b0
> [ > - P
* % W 5] m w
I A A R S
Q1 Q
b11 b0
IR RS
P IS S S B - B B B e G =
—_ — w N - . N
slalalaslaslaslasls]ls|s

*1  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.
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Maintenance timer warning

USB device communication

Name Name

Name

Name

Maintenance timer 1

USB communication USB communication

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 A
(999800h) Set "0" in Pr.503
Maintenance
timer1 Pr504 |--t------lof o
(Pr. 503)
i — : > Time
Y95 signal OFF ON ON
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).

(E3s16 to 519

Refer to the page on Pr.29.

Output stop function

G105 Output stop
frequency

The motor coasts to a stop (inverter output shutoff) when inverter
output frequency falls to Pr. 522 setting or lower.

Name

522

503 E710 Maintenance timer1 |504 E711 X . 547 NO040 N 548 NO041 . .
warning output set time station number check time interval
686 [E712 Maintenance timer2 |687 E713 Maintenance timer 2 Setup of the inverter can be easily performed with FR Configurator2
warning output set time e
Maintenance timer 3 through the USB communication.
688 E714 Maintenance timer3 [689 E715 o' !

Pr. Setting range Description

547 0to 31 Inverter station number specification

USB communication is possible, however the
0 inverter will trip (E.USB) when the mode
changes to the PU operation mode.

Set the communication check time interval.
If a no-communication state persists for

548

0110999.8 longer than the permissible time, the inverter
will trip (E.USB).
222& value) No communication check

Pr.522 e
setting Description
0 to 590 Hz | Set the frequency to start coasting to a stop (output shutoff).

No function

(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

Pra3 |--

f ; Inverter output shutoff
STF ! .
RUN __]

1 The output frequency before the slip compensation is compared
with the Pr.522 setting.

Time

+ 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.

E3s40
E@ss0, 551
E3ss2
E@ss3, 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

Name Name

Data output mask

555 E720 Current average time |556 E721 time
Current average
557 E722 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).

¥ From acceleration to constant speed operation
|
I
I
1
i
I
1
1

j Output T

i

i

i

H

1

L Time

|
frequency |

1

i

1

+—— 1 cycle (20s) —»i— Next cycle

T
i
1

Y93 signal :

Data output mask fime LT 0

When the speed has changed to constant

from acceleration/deceleration, Y93 signal is

not output for Pr. 556 time

N
' | End pulse
output as low pulse
shape for 10 16.5s

Maintenance timer pulse
The maintenance timer value (Pr. 503) is output
as Hi output pulse shape for 2 to 9s (16000h to

72000h).
Pr.503x 100h

= 55
Signal output time: 200000

Start pulse
Output as Hi pulse shape for 1s (fixed)

The output currents are averaged during the time
period set in Pr.555

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)

x 5s

Signal output time=

E3se60
E3s61
E@s63, 564
E3se0

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.



Multiple rating setting

570 E301

Name

Multiple rating
setting

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.

Pr.570

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

ND rating

150% 60 s, 200% 3 s (inverse-time characteristics)
Surrounding air temperature of 50°C

HD rating

3 1 200% 60 s, 250% 3 s (inverse-time characteristics)
Surrounding air temperature of 50°C

2
(initial value)

*]  Not compatible with the IP55 compatible model.

E3s71

Refer to the page on Pr.13.

Checking of current input on analog

input terminal

Traverse function

Name Name

Traverse function Maximum amplitude

592 A300 . 593 A301
selection amount

594 A302 Amplitudecompensation |- pa0,  Amplitude compensation
amount during deceleration amount during acceleration

506 A304 Amplitude 507 A305 Amplitude

acceleration time deceleration time

The traverse operation, which oscillates the frequency at a constant
cycle, is available.

Setting ool
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 0to 25% Level of amplitude during traverse operation

Compensation amount during amplitude inversion

0,
. 010 50% (from acceleration to deceleration)

Compensation amount during amplitude inversion

0,
2k 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

Name Name

A680 4 mA input check
T052 selection

A681 4 mA input check

i T053 operation frequency

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

Output frequency(Hz) | ¢—— Traverse operation ——p-!
| 10: set frequency
1: amplitude amount from the set frequency

(f0 x Pr.593/100)
2: compensation amount at transition from
acceleration to deceleration
(f1 x Pr.594/100)
13: compensation amount at transition from
deceleration to acceleration

‘} (1 x Pr.595/100)
t1: time from acceleration during traverse
operation (Time from (0 — f1) to (10 + 1))
' : ; (Pr.596)
STF(STR) - - 12: time from deceleration during traverse
signal —ON : : operation (Time from (f0 + f1) to (f0 — 1))
X37 signal ——JON [ (Pr.597)

Varying the activation level of the

undervoltage protective function

3 R 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

Description

EBs74
@575 to 577

Refer to the page on Pr.95.
Refer to the page on Pr.127.

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

Set the DC voltage value at which E.UVT occurs.

9999 E.UVT occurs at 215 VDC (200 V class) / 430

VDC (400 V class).

*]1  For the 200 V class
*2  Forthe 400 V class

Refer to the page on Pr.30.
Refer to the page on Pr.9.
Refer to the page on Pr.127.

Pr. Setting range Description
1 Continues the operation with output frequency value) can be changed.
before the current input loss. -
2 When the current input loss is detected, 4 mA Pr. 598 setting
input fault (E.LCI) is activated. 175 to 215 VDC 1
547 Decelerates to stop when the current input 350 to 430 VDC =2
3 loss is detected. After it is stopped, 4 mA input
fault (E.LCI) is activated. (initial value)
4 Continues operation with the Pr.777 setting.
9999 No current input check
(initial value)
0 to 590 Hz Set the running frequenc;i f:)r"current input msgg
loss. (Valid when Pr.573 = "4")
548 s (E3s00 to 604
s No current input check when Pr.573 = "4"
(initial value) meog, 610
778 O0to10s Set the current input loss detection time.
£ E3e11

Refer to the page on Pr.57.

(E8639 to 648, 650, 651 Refer to the page on Pr.278.
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Parallel operation communication check

time (FR-A842-P)

Name

Parallel operation
652 N092 communication

check time

If the communication between the master and the slave is lost for a
certain period, the inverter assumes it is in disconnection state and
activates the protective function (E.SER) to shut off the output.

Analog remote output function

) Em Name P o Name

655 M530 Analogremote 656 Ms531 Analog remote
output selection output 1

657 M532 Analog remote 658 M533 Analog remote
output 2 output 3

659 M534 Analog remote
output 4

An analog value can be output from the analog output terminal.

Pr. 652 setting Description sP;tgrf:g Description
0 Parallel operation communication disabled Remote output data is cleared
- — - 0 )
Set the interval of the communication check (signal T when the power supply is turned .
041 t0120 s loss detection) time. BN OFF. R’Iemotde(;)ut_put datais
. ioati ; cleared during an
Ifa np-c_ommumcanon state per5|sts for the ) Remote output data is retained vortar resetg
permissible time or longer, the inverter will trip. 1 when the power supply is turned .
9999 No communication check (signal loss detection) OFF.
Remote output data is cleared
10 when the power supply is turned X
OFF. Remote output data is
. retained during an
Speed smoothing control Remote output data is retained | invortor resot.
1 when the power supply is turned
OFF.
ED ER Name 3 &R Name Terminals FM/CA, AM and the analog output terminal of the option
653 Gaqo Speed smoothing 654 Gaqq Speed smoothing FR-A8AY can output the values set in Pr.656 to Pr.659 (Analog
control cutoff frequency remote output).

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

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 FM.

Pulse speed
[pulse/s]
2400 [

Pulse speed
[pulsels]

800 1000 1100 1200 800 1000 1100 1200
Analog remote output value %] Analog remote output value [%]

Terminal FM (FM output) Terminal FM (High-speed pulse train 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 i i
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.

Output voltage [V]
[ —

800 900 o/~ : ;
| =y 1000 1100 1200
-7 Analog remote output value [%]

=/ 10
Terminal AM

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



Increased magnetic excitation deceleration

Magnetic i

I3 i GROUP) Name 122 i GROUP) Name

SF-PR slip amount adjustment mode

Increased magnetic
660 G130 excitation deceleration |661 G131
operation selection

Magnetic excitation
increase rate

E3 &R Name P GRoUP} Name

SF-PR slip amount
673 G060 adjustment operation |674 G061
selection

SF-PR slip amount
adjustment gain

Increased magnetic

662 B excitation current level

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.)

Pr. Setting

range Description

0 Without increased magnetic excitation
660 (initial value) | deceleration

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
reduction. (This function is not available on the FR-A842-P.)

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
automatically lowered when the output current
exceeds the setting value at the time of increased
magnetic excitation deceleration.

662 0 to 300%

+ 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
400 V class 680V

With 500 V input 740V

Surrounding air temperature change

monitoring

1P i GROUP) Name

Control circuit
663 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.

PRI
(EHees

Refer to the page on Pr.882.
Refer to the page on Pr.261.

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

Pr. | Setting range Description

2,4,6 Set the number of SF-PR motor poles.
673

9999 Slip amount adjustment mode invalid

(initial value)

Setting is available for fine adjustment of the slip
amount.

To reduce the rotations per minute, set a larger
value. To increase the rotations per minute, set a
smaller value.

674 | 0to 500%

(E3e679 to 683
(Pr
(Ees6 to 689

Refer to the page on Pr.286.
Refer to the page on Pr.82.
Refer to the page on Pr.503.

Deceleration check

E! [GROUP) Name

690 HB881 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.

Pr. 690 ]
setting Description
Set the time required to shut off output due to
Vi edlde deceleration check after the start signal is OFF.
9999 No deceleration check

Motor speed

Motor coasting

j Pr.690 i
>

T Time
Start signal 1 i
STRSTR) ON L.
Fault output i
(ALM) | ON

E.OSD

692 to 696

msgg Refer to the page on Pr.178.
(EB702, 706, 707, 711, 712, 717, 721, 724, 725, 738 to 746

Refer to the page on Pr.9.

Refer to the page on Pr.82.

EB7a7
@753 to 759

Refer to the page on Pr.788.
Refer to the page on Pr.127.
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PID pre-charge function

Low-speed range torque characteristics

selection

E3 Name E3 Name

Pre-charge fault Pre-charge ending
760 A616 _ i 761 A617 | o0 I8 GRouP) Name I8l GRoUP) Name

Pre-charge ending Pre-charge upper Second motor low-
762 A618 . 763 A619 . Low speed range

time detection level 788 G250 torque characteristic |747 G350 speed range torque
764 A620 Pre-charge time limit [765 Aes6 Second pre-charge selection characteristic

9 fault selection selection

766 A657 Seg_fmdlpre;(:hafge 767 A658 Segfmdtpre-Chafge The torque characteristics in a low-speed range under PM

g" '"gd eve - g" '"gd ime - sensorless vector control can be changed. (This function is not

econd pre-charge econd pre-charge . _ _

768 A659 upper detection level 769 A660 L. limit available on the FR-A842-P.)

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.

Pr. | Setting range Description

Pr. Setting range Description

Fault indication with output shutoff immediately

0 (initial value) after a pre-charge fault occurs.

Disables the low-speed range torque characteristic

o 0 (current synchronization operation).
9999 Enables the low-speed range torque characteristic
(initial value) =1 | (high frequency superposition control)
Disables the low-speed range torque characteristic
0 (current synchronization operation) while the RT
747 signal is ON.

Enables the low-speed range torque characteristic

9999 (high frequency superposition control) while the RT

(initial value) =1

760
1 Fault indication with deceleration stop after a
pre-charge fault occurs.
0to 100% Set the measu_rement level to end the pre-
charge operation.
761
9999 (initial value) Without pre-charge ending level
762 0to 3600 s Set the time to end the pre-charge operation.

9999 (initial value) Without pre-charge ending time

Set the upper limit for the pre-charged amount.
763 0 to 100% A pre-charge fault occurs when the measured
value exceeds the setting during pre-charging.

9999 (initial value) Without pre-charge upper limit level

Set the time limit for the pre-charge operation.
A pre-charge fault occurs when the pre-charge
time exceeds the setting.

764 0to 3600 s

9999 (initial value) Without pre-charge time limit

+ 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]

prrert N TS

™ Ending level |
: Time

Output frequency[Hz] : PID control
Pra27 p----------- \/

OHz f ‘ Time

STF | !

vao T

» Turning ON the RT signal enables the second pre-charge
function.

E@774t0 776
IPrdef)

Refer to the page on Pr.52.
Refer to the page on Pr.117.

signal is ON.

1  The low-speed range high-torque characteristic (current
synchronization operation) is disabled for PM motors other than
MM-CF, even if "9999" is set.

» Use Pr.747 to switch the torque characteristic according to the
application or to switch among motors connected to one inverter.

3791, 792

Refer to the page on Pr.7.

Pulse train output of output power (Y79

signal)

Name

E3 @
Pulse increment

799 M520 setting for output
power

After power ON or inverter reset, output signal (Y79 signal) is output

in pulses every time accumulated output power, which is counted

after the Pr.799 Pulse increment setting for output power is set,

reaches the specified value (or its integral multiples).

Pr. 799 setting

0.1 kWh,
1 kWh (initial value),
10 kWh, 100 kWh,
1000 kWh

« 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).

Description

Pulse train output of output power (Y79) is output in
pulses at every output power (kWh) that is specified.

Output power

20kWh
10kWh
ON "
Pulse output of output power OFF; ™ Time
(Y79) ON for 0.15s
When Pr.799 = 10
maoo Refer to the page on Pr.80.
maoz Refer to the page on Pr.10.

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




Torque command source selection

Speed limit under torque control

Name

Name

ED Em Name ED Em Name
801 H704 Outputlimitlevel  [803 G2qg Constantoutputrange torque
characteristic selection
804 D400 Torque comm.and 805 D401 Torque command
source selection value (RAM)
Torque command value Torque command
806 Ri2 (RAM, EEPROM) 14" RS reverse selection
432 D120 Pulse train t_orque 433 D121 Pulse train to_rque
command bias command gain

For torque control, the torque command source can be selected.

Forward rotation

side speed limit

807 H410 Speed limit selection |808 H411 speed limit/speed
limit
Reverse rotation -
809 H412 speed limitireverse- |1113 H414 SPeed limit method

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
setting

Speed limit
control system

Speed limit

9999

Mode 1 (speed
control by analog
input)

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).

Reverse rotation speed limit

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).

0
(initial value)

Mode 2 (normal
setting)

Pr. | Setting range Description
0 to 400% Set the torque current limit level.
801 | 9909 The torque limit setting value is used for limiting the
(initial value) torque current level.
0 (initial value), | Constant motor output
10 command In the torque
command setting,
o 1,11 Constant torque command select torque 9
The torque is constant unless | command for the
2 the output limit of the torque | constant output
current is reached. (The area.
torque current is limited.)
0 (initial value) | Torque command based on the analog input to terminal 1
1 Torque command by the parameters
Setting value of Pr.805 or Pr.806 (-400% to 400%)
2 Torque command by the pulse train input (FR-A8AL)
Torque command via CC-Link communication (FR-
3 A8BNC/FR-A8NCE/FR-A800-GF)
804 Torque command via PROFIBUS-DP
communication (FR-ASNP)
4 Digital input from the option (FR-A8AX)
5 Torque command via CC-Link communication (FR-
ABNC/FR-ABNCE/FR-A800-GF)
Torque command via PROFIBUS-DP
6 communication (FR-A8NP)
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
setting.)
806 | 600 to 1400% | In this case, set an appropriate value for the speed
limit value to prevent overspeed.

Mode 3 (winding/
unwinding by a

» 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

c16
(Pr.920)
c18
(Pr.919) [——= 3 Terminal 1
» analog input
c19 c17
(Pr.919) (Pr.920)

» Torque command by the parameters
The following diagram shows relation between the Pr.805 or
Pr.806 setting and the actual torque command value. The torque

command is shown by offset from 1000% that is regarded as 0%.

Torque command value

Pr.805, Pr.806
settings

1400%

600%
' 1000%

Torque command value

o 400% =Pr.805(or Pr.806)-1000%

* The Pr.1114 setting determines whether or not the torque
command polarity is reversed when the reverse rotation
command (STR) is turned ON.

Speed limit
Pr.807 = "0, 2": Speed command

external terminals

1 ositive torque under speed control

p q Pr.807 = "1": Pr.808 setting value

command)

Modle 4 (winding/ Inverted side speed limit
2 unwinding by a Pr.809 setting value

negative torque

command)

X93 signal OFF: Speed limit by the

10 Switchover by speed limit mode 3

X93 signal ON: Speed limit by the
speed limit mode 4

Pr.1114 setting | Torque command polarity (sign) when the STR signal is ON

0 Not reversed

1 (initial value) | Reversed

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

E3s10 to 817

E3s11

Refer to the page on Pr.22.

Refer to the page on Pr.37.
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Easy gain tuning selection

Speed detection filter function

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 [1t0 15 \
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

ED Em Name ED &E Name

820 G211 Speed control P gain1|830 G311 Speed control P gain 2
Constant output range .

1116 G206 speed control Pgain (1117 G261  hoc <Onuel” gain !
compensation p Y

118 G361 Speed t_:ontrol P gain 2 121 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.
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Integral time setting for speed control

Name

Name

Speed control integral

Speed control integral 831 >
time 2

time 1 s

821 G212

Speed control 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

1115 G218

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.

(E3s22

Refer to the page on Pr.74.

122 GROUP) Name E3 R Name 122 i GROUP) Name I3 GROUP) Name
Easy gain tuning Easy gain tuning 823 G215 Speed detectionfilter 1 [833 G315 Speed detection filter 2
818 B response level settin: 819 B selection
P 9 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

G313 Torque control P gain 2

Name Name

Torque control P gain 1

824 G213 (current loop 834
proportional gain)

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 2 is 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

Name

G314 Torque c9ntrol
integral time 2

Name

E3 @
Torque control

825 G214 integral time 1 (current |835
loop integral time)

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.

(EDs26

Refer to the page on Pr.74.

Torque detection filter function

Torque detection
L filter 2

Name

Torque detection
G216 fiter 1 R
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.

Name

827
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Speed feed forward control and model
adaptive speed control

1P [ GROUP) Name (3 R Name
Speed feed forward

828 G224 M;ge' speed control |47 5550 controlimodel adaptive
9 speed control selection

878 G221 S_peed feed forward 879 G222 Speed f(leet.i forward
filter torque limit

880 C114 Load inertiaratio  |881 G223 ggi‘;ed feed forward
Model speed control Per-unit speed

1119 G262 gain (per-unit 1121 G260 control reference
system) frequency

Torque bias

(P2 W GROUP) Name P GRoUP} Name

840 G230 Torque bias selection|841 G231 Torque bias 1

842 G232 Torque bias 2 843 G233 Torque bias 3

844 G234 Torque bias filter 845 G235

Torque bias
operation time

846 G236 Torque bias balance

S 847 G237 FaII-t.ime tor_que bias
compensation terminal 1 bias

848 G238 Fall-time torque bias

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.

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.

Pr. 877 setting Description
0 (initial value) | Perform normal speed control.
1 Perform speed feed forward control.
2 Model adaptive speed control becomes valid.

» 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.

m“o Refer to the page on Pr.820.
m831 Refer to the page on Pr.821.
m832 Refer to the page on Pr.74.
m833 Refer to the page on Pr.823.
(EDs34 Refer to the page on Pr.824.
(EDs3s Refer to the page on Pr.825.
m835 Refer to the page on Pr.74.
(Es37 Refer to the page on Pr.827.

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

Pr. 840 setting Description

Set the torque bias amount using contact signals (X42,

0 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

(initial value)

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).
9999

No torque bias, rated torque 100%

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.

EBs4o Refer to the page on Pr.74.
m850 Refer to the page on Pr.10.
m851: 852 Refer to the page on Pr.359.
m853 Refer to the page on Pr.285.
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Excitation ratio

E3 g
854 G217 Excitation ratio
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.

Name

Excitation ratio
[%]

100
L l
(Initial value) /
l
l

Pr.854

setting

I
|
I
|
i
!
0 100 Load[%]

E3sss5

Refer to the page on Pr.376.

Analog input terminal (terminal 1, 4)

function assignment

(EDss9, 860

ﬁ!ssz Refer to the page on Pr.80.

Encoder pulse dividing output

Refer to the page on Pr.82.

E3 En Name D EE Name
Terminal 4 function Terminal 1 function
858 assignment 868 RS assignment
The analog input terminal 1 and terminal 4 functions are set and
changeable with parameters.
VIF control, Real sensorless vector control, PM
Setti Advanced | sensorless vector control, vector control
Pr. etting magnetic
range | g.x vector Speed Torque Position
control control control control
m 0 Frequency Speed .
» (initial setting setting S;)sei(sa?alr:?: -
< value) | auxiliary auxiliary
Q 1 ) Magnetic flux | Magnetic flux | Magnetic flux
a command «1 | command «1 | command «i
- Regenerative Regenerative
o) 2 R driving driving
= torque limit torque limit
() (Pr.810 = 1) (Pr.810 =1)
(o) Torque
=h 3 - - command -
U (Pr.804 = 0)
Q
- 868 Stall . L Torque .
Q prevention Torque limit Torque limit
4 . _ command _
3 operation (Pr.810=1) (Pr.804 = 0) (Pr.810 =1)
o level input )
s‘ Forward/
- reverse
» 5 - - rotation -
speed limit
(Pr.807 = 2)
Torque bias
6 R input R
(Pr.840 =1,
2,3)
9999 - - - -
0~ |Frequency | Speed Speed limit
(initial command command (AU signal-ON) |~
value) | (AU signal-ON) | (AU signal-ON) 9
1 ) Magnetic flux | Magnetic flux | Magnetic flux
command «1 | command «1 | command s
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.
-2 No function

E3 Em Name ED &R Name
Encoder pulse Control terminal
413 M601 . . pu 863 M600 option-Encoder
division ratio I .
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

864 M470 Torque detection

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.

Name

The Torque detection (TU)

signal turns ON when the £

output torque reaches the §

detection torque value set 5 | Pr884 /e

in Pr.864 or higher. H ! ‘ .

The Torque detection (TU) i | Time
TU ON OFF

signal turns OFF when the
output torque drops lower
than the detection torque

value.

E3ses
E3ses
(E3se7
E3ses
E3se0
E3s70
E3s72
E3s73

(Prfy Refer to the page on Pr.22.

Fault definition

875 HO030 Fault definition

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.

Name

Fault output can be .
done after deceleration
Output

stop when motor thermal
protection is activated.

frequency N

i Time
1

Fault output : ON

(ALM, ALM2) i !
Alarm output 2 d ON—
(ER) . ‘

E.OHT E.OHT

occurrence display
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Pr.875 . i
St Operation Description Free parameter
0 Normal The output of the inverter is shut off immediately
(initial ) if any fault occurs. At this time, the alarm output
value) operation 2 signal (ER) and a fault signal are output. m m Name m m Name
At activation of the external thermal relay 888 [E420 Free parameter 1 889 E421 Free parameter 2
(E.OHT), motor load (electronic thermal O/L These parameters can be used for any purpose
relay) (E.THM) and PTC thermistor (PTC) A P b ithin th ti ¥(’))t pgggé be i t
protective functions, the alarm output 2 (ER) ny number within the setiing range ot U to can be input.
Fault signalis is displayed, and the motor decelerates For example, these numbers can be used:
1 definition to stop. After it stops, a fault signal is output. + As a unit number when multiple units are used.
During fault occurrence aside from the E.OHT, « As a pattern number for each operation application when multiple
E.THM and E.PTC, the output is immediately units are used
shut off, and the fault is outputted. . ' . . . .
Under position control, the operation of the As the year and month of introduction or inspection.
setting value "0" is applied.

Energy saving monitor

(EBs76

Refer to the page on Pr.9.

(E8s77 to 881 Refer to the page on Pr.828. (PEJcrow Name =3 En Name
891 Moz3 Cumulativepower g5 M0 Load factor
R R p monitor digit shifted times
Regeneration avoidance function Energy saving Control selection
893 M201 monitor reference 894 M202 during commercial
(motor capacity) power-supply operation
m w Name m Name i
EER 895 M203 fe‘;:’r‘:;iz"\',’;fufte 896 M204 Power unit cost
Regeneration avoidance Regeneration avoidance - . .
882 G120 operation selection 883 G121 operation level 897 M205 Pow<_-:tr saving ; 898 M206 Powgtr sa\:lng cumulative
Regeneration avoidance Regeneration avoidance mont o.r ave?rage ime mon or.c ear _
884 G122 at deceleration detection 885 G123 compensation frequency 809 M207 Operationtimerate (., ..., Operation panel main
sensitivity limit value (estimated value) monitor selection
Regeneration avoidance Regeneration avoidance FMICA terminal AM terminal function
886 G124 vo,?age gain 665 G125 freguency gain = LY function selection 158 A selection
. R . Operation panel Operation panel
The regeqeratlve status can be avoided by detecting the 774 M0 Cnitor selection 1 | 770 M102 L itor selection 2
regener_atlve status apd rglsmg t.he frquency. . Overation pane] Operation panel
« Continuous operation is possible by increasing the frequency 776  M103 m';nitor sell)ection 3 992 M104 setting dial push
automatically so it will not go into regenerative operation even monitor selection

when the fan is turned forcefully by other fans in the same duct. From the power consumption estimated value during commercial

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

Pr. | Setting range Description power supply operat.|on, the energy saving effect by use of the m
— - - - - inverter can be monitored and output.
0 (initial value) | Disables regeneration avoidance function . . . .
: - » The items that can be monitored on the power saving monitor m
g2 |1 f‘;\gff:”y enables regeneration avoidance (Pr.52, Pr.54, Pr.158, Pr.774 to Pr.776, Pr.992 = "50") are )
unct : : : indicated below. ge)
9 Enables regeneration avoidance function only (Only Power saving and Average power saving can be set to o
during constant-speed operation Pr.54 (terminal FM, terminal CA) and Pr.158 (terminal AM).) >
Set the bus voltage level to operate the 'ﬂ_’r
regeneration avoidance operation. When the bus Energy saving -
voltage level is set low, it will be harder to mo_nitored Description and formula Increment g
883 | 300to 1200 Vv | generate overvoltage error, but actual item o
deceleration time will be longer. The difference between the estimated value of
Set the setting value higher than power supply the required power during commercial power 0.01 kW 9.,.
It ] . supply operation and the input power :
vc.) age x 2 - - ReMErERing calculated with the inverter. /?1 kw g
0 (initial value) Disables regeneration avoidance due to bus Power supply during commercial power supply =
voltage change rate operation - input power monitor Q
Set the sensitivity to detect the bus voltage The power saving ratio with the commercial 3
884 : )
1105 change rate. power supply operation as 100%. —_
0 Setting value1 —» 5 Power saving (1]
Detection sensitivity Low — High Pawerzaving Power during commercial x 100 o1 a
0to590 Hz | Setthe limit value for frequency to rise when the rate power supply operation :
885 regeneration avoidance function operates. The power saving ratio with Pr.893 as 100%.
9999 Disables frequency limit Power saving
- - - Pr.893 x 100
Adjust the response at the time of regeneration .
886 0 to 200% avoidance operation. When the setting value is The average power saving per hour during a
0 ° set larger, response against the bus voltage Average predetermined time (Pr.897). 0.01 kWh
change will improve, but the output frequency power saving % (Power saving x At) /0.1 kWh
may become unstable. If the load inertia of the Pr8o7 *1
motor is large, set the setting value of Pr.886 ’ : —
665 |0 to 200% smaller. When the vibration cannot be stabilized The average power saving ratio with the
even if the setting value of Pr.886 is made commercial power supply operation as 100%.
smaller, set the setting value of Pr.665 smaller. ¥ (Power saving rate x At)
Average Pr.897 x 100
= 0 H 1 0,
° Eeagﬁﬂfé?ﬂf?j:!ﬁﬁé?éi operaton powerl;ts: Ving IThe average power saving ratio with Pr.893 as 0-1%
g5 100%.
oA .
= : Average power saving
T I e Pr.893 x 100
E% ‘ Average The average power saving in terms of cost. 0.01/0.1
3¢ b el power cost | o 2ge power saving x Pr.896 “a
3 ) ) savings ge p g > Fr.
& | During regeneration
“ Tavoidance function operation  Time
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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.)

» 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
Energy saving djusted in th fOto5
monitored Description and formula Increment adjusted In the range or U 1o o s.
item
Power saving | The cumulative power saving is added up per hour, | 001 kWn -1 | LELEJC2 (902) to C7 (905), C12 (917) to C19 (920), C38 (932) to C41 (933)
amount T (P i te x At . *
(Power savmg rate x At) - 0.1 kWh -2 Refer to the page on Pr.125.
Power cost | The power saving amount in terms of cost. 0.01 «1
saving Power saving x Pr.896 0.1 %2 (E3cs (930) to C11 (931) Refer to the page on Pr.C0 (900).
Estimated value of annual power saving amount. | 0.01 kWh «1 [(E3c42 (934) to C45 (935) Refer to the page on Pr.127.
Anm‘lal-p':wver Power saving amount Pr.899
saving — - x 24 x 365 x —=~—
amount Operation time during power 100
saving accumulation 0.1 kWh =2 . .
Using the power supply exceeding 480 V
Annual power | Annual power saving amount in terms of cost. | 0.01 «1
cost savings | Annual power saving amount x Pr.896 0.1
#1  Increment for the FR-A820-03160(55K) or lower and the FR- E3 W Name
A840-01800(55K) or lower
2 Increment for the FR-A820-03800(75K) or higher and the FR- 977 E302 's';'?::t‘i’::‘tage mode
AB40-02160(75K) or higher

Adjusting terminal FM/CA and terminal

AM (calibration)

To input a volta

ge between 480 V and 500 V to the 400 V class

inverter, change the voltage protection level.

Pr. 977 setting

Description

0
(initial value)

400 V class voltage protection level

m m Name m m Name 1 500 V class voltage protection level

Cco FM terminal C1 AM terminal

(900) SR calibration (901) AR calibration

Cc8 Current output bias |C9 Current output bias

(030) M330 v (030) M331 coron Parameter clear, parameter copy, and

c10 M332 Current output gain  |C11 M333 Current output gain initial value change list

(931) signal (931) current

867 M321 AM output filter 869 M334 Current output filter

By using the operation panel or parameter unit, terminals FM, CA EE (GROUP) Name ﬁ! [GROUP) Name

and AM can be calibrated to the full scale. Parameter copy

« Terminal FM calibration (CO (Pr.900)) 989  E490 1arm release B ©2rameter clear
Terminal FM is preset to output pulses. By setting the calibration ALL.CL All parameter clear |Err.CL Fault history clear
param_eter CO0 (Pr.900), the met_er co_nnected to the |nv§ner can Pr.CPY Parameter copy Pr.CHG Initial value change
be calibrated by parameter setting without use of a calibration list

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.

Indicator
1mA full-scale

analog meter

+ 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.

(Digital indicator)

siojaweled Jo suoneuejdxy E

Mo ™ 1440 pulses/s(+) 0 Pr. CPY setting Description
- © Oy
Calbration Fcﬂ ﬂ 0.--- Cancel
sb pa— SDI 1.RD Copy the source parameters to the operation panel.
Pulse width T1: Adjust using the calibration parameter C0 (Pr.900) 2WR Write the parameters copied to the operation panel to
Pul: le T2: Set with Pr.55 (fi itor) - H H H
T i e oo i the destination inverter.
«1  Not needed when the operation panel (FR-DU0S) or parameter 3.VFY Verify parameters in the inverter and operation panel.

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 /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 0 to 5 s.

Terminal CA calibration (C0 (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.

If the parameter setting is copied from the FR-A820-03160(55K)
or lower and FR-A840-01800(55K) or lower to the FR-A820-
03800(75K) or higher and FR-A840-02160(75K) or higher, or
from the FR-A820-03800(75K) or higher and FR-A840-
02160(75K) or higher to the FR-A820-03160(55K) or lower and

FR-A840-01800(55K) or lower, the |_ ' warning appears on the
operation panel.

After setting the parameters that have the different setting range,
set Pr.989 as follows.

Pr. 989 setting Operation

Cancels the warning of FR-A820-03160(55K) or lower and

1k FR-A840-01800(55K) or lower.

Cancels the warning of FR-A820-03800(75K) or higher

100

and FR-A840-02160(75K) or higher.

To display only

the numbers of the parameters that have been

changed from their initial values, use Pr.CHG Initial value change

list.
*1

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

If Pr.77 Parameter write selection = "1", the parameter setting is
not cleared.




Buzzer control of the operation panel

990 E104 PU buzzer control

The buzzer can be set to "beep" when the keys of the operation
panel (FR-DUO08) and parameter unit (FR-PUQ7) are operated.

Name

Pr.990 setting Description

0 Without buzzer

With buzzer

1
(initial value)

PU contrast adjustment

Name

Pr.998 and IPM Refer to the page 222.

Automatic parameter setting

Name Name

Automatic parameter
setting

Automatic parameter

999 E431 AUTO :
setting

Parameter settings are changed as a batch. Those include
communication parameter settings for the Mitsubishi Electric's
human machine interface (GOT) connection and the parameter
setting for the rated frequency settings of 50 Hz/60 Hz.

Multiple parameters are changed automatically. Users do not have
to consider each parameter number. (Automatic parameter setting
mode)

Operation in the automatic

PU contrast Pr.999 g arameter setting mode
991 E105 adjustment s e Description P =T I_'-‘;’)
. . V0
Contrast adjustment of the LCD of the LCD operation panel (FR- B899
LUO8) and the parameter unit (FR-PUQO7) can be performed. (initial | No action -
Decreasing the setting value makes the contrast lighter. value)
Sets the standard monitor " N o
Pr. 991 setting Description L indicator setting of PID control. AUTO" - "PID" — Write ™1
0: Light Automatically sets the monitor " W DAt .
0to 63 | 2 indicator for PID control. AUTO" > "PID" — Write "2
63: Dark Automatically sets the
communication parameters for
E3oo2 Refer to the page on Pr.52. 10 | the GOT connection with a PU | "AUTO" - "GOT" — Write "1"
connector (FREQROL 500/700/
(EDo94, 995 800, SENSORLESS SERVO)

Refer to the page on Pr.286.

Fault initiation function

997 H103 Fault initiation

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

Name

Automatically sets the
communication parameters for
the GOT connection with RS-
485 terminals (FREQROL 500/
700/800, SENSORLESS
SERVO)

Automatically sets the
communication parameters for
12 the GOT connection with a PU
connector (FREQROL 800
(Automatic Negotiation))

"AUTO" —» "GOT" — Write "2"

Automatically sets the
communication parameters for
13 the GOT connection with RS- -

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

Pr.997 Pr.997 Pr.997 ;
A Fault 4 Fault 4 Fault 485 terminals (FREQROL 800
sefting Seiting setting (Automatic Negotiation))
16 E.OC1 161 E.OP1 21 E.OD 50 Ha rated Sets the related
17 E.OC2 164 E.16 213 E.MB1 20 frequency parameters of the | "AUTO" — "F50" — Write "1"
18 E.OC3 165 E.17 214 E.MB2 rated ;f,equtentﬁy
rain
19 E.OCT 166 E18 215 E.MB3 51 | B0Hzrated gg‘\ffer Sugp;’l °
frequency y .
32 E.OV1 167 E.19 216 E.MB4 frequency
33 E.OV2 168 E.20 217 E.MB5
34 E.OV3 169 E.PA1 218 E.MB6
35 E.OVT 170 E.PA2 219 E.MB7 Direct Setting
48 E.THT 176 E.PE 220 E.EP
49 E.THM 177 E.PUE 222 E.MP
64 E.FIN 178 E.RET 225 E.IAH m W Name
80 E.IPF 179 E.PE2 228 E.LCI 1000 E108 Direct_setting
81 E.UVT 192 E.CPU 229 E.PCH selection
82 EILF 193 ECTE 230 EPID The PID sgt point setting screen (direct setting scr.een) can be
% EOLT 194 E P24 231 EEHR dlsplaye’;d flrstttgn the LCD operation panel according to the
97 E.SOT 196 ECDO |[241 EA parameter setling.
98 E.LUP 197 E.IOH 242 E.2 Pr.1000
i Description
99 E.LDN 198 E.SER 243 E3 setting 12
12 E.BE 199 E.AIE 245 E.5 ovgw:tel?l Displays the frequency setting screen.
128 E.GF 200 E.USB 246 E.6 - - - - -
1 Displays the direct setting screen (for set point setting).
129 E.LF 201 E.SAF 247 E.7 - - - - -
2 Displays the direct setting screen (for set point setting) and

144 E.OHT 208 E.0S 251 EN the frequency setting screen.
145 E.PTC 209 E.OSD 253 E.13
160 E.OPT 210 E.ECT
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Parallel operation selection (FR-A842-P) Simple clock function

P2 [ cRouP) Name P2 [ GRoP) Name P2 [ GRouP) Name
1001 E390 Parallel operation 1006 E020 Clock (year) 1007 EO021 Clock (month, day)
selection 1008 E022 Clock (hour, minute)
The master/slave inverters to be operated in parallel can be set. The time can be set. The time can only be updated while the inverter
power is ON.
Pr1001 Description
r. . I
setting Master/slave Number of First monitor Pr. Description
station slave stations
Set the year (A.D.).
— 1006 " '
' =) s | Initial value: 2000
1 Slave station 1 | - (L I |
— - Set the month and day.
— — 1000 and 100 digits: January to December
2 Slave station 2 |- '--' ,' ",’ ,--' 1007 |10 and 1 digits: 1 to end of month (28, 29, 30 or 31)
— i For December 31, set "1231".
100 Initial value: 101 (January 1)
92::::)' 0 : Set the hour and minute using the 24-hour clock.
Master station 1000 and 100 digits: 0 to 23 hours
200 1 - 1008 10 and 1 digits: 0 to 59 minutes
300 2 - For 23:59, set "2350".
Initial value: 0 (00:00)
Pr.] * When the year, month, day, time and minute are set in the
1002 Refer to the page on Pr.82.

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
Notch filter 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
(PE oo Name (PEJcrow Name coni)rol circuit. PPYP Y
Notch filter ! By using the real-time clock function with the FR-LUO08, it is not
1003 EES frequency 1004 Rl otch filter depth necessary to set the time again even when the power supply is

1005 G603 Notch filter width turned OFF.
» The set clock is also used for functions such as faults history.

The response level of speed control in the resonance frequency

band of mechanical systems can be lowered to avoid mechanical Pr.]
resonance. 1018 Refer to the page on Pr.52.
Pr. Setting range Description
0 (initial value) No notch filter
1003 i
8 to 1250 Hz Set the frequency for the center of gain
attenuation.
1004 |Oto3 0 (Deep) — 3 (Shallow)
1005 |Oto3 0 (Narrow) — 3 (Wide)
Gain Pr.1003

Notch filter frequency
0dB

Frequency

Pr.1005
Notch filter width

Pr.1004
Notch filter depth
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Trace function

Resetting USB host errors

3 R Name 1P GROUP) Name (3| R Name
1020 Aggo [race operation 1021 A901 Trace mode selection| L1049 |E110 |USB host reset
Number of analo When a USB device is connected to the USB connector (connector
1022 A902 Sampling cycle 1023 A903 . - hels 9 A), the USB host error can be canceled without performing an
; inverter reset.

1024 A904 Sampling auto start [1025 A905 Z;'Ige%‘f.’o':“e

Numb n i Anal ! Pr. 1049 setting Description

umber or sampling nalog source N
1026 A906 | fore trigger 1027 A0 oo jection (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 R
1030 A3 oolection (4ch) 1031 A4 oolection (5ch) Antl-sway control

Analog source Analog source

1032/ I8t selection (6ch) 1033/ 225 selection (7ch)

Analog source Analog trigger m (GROUP) Name m (GROUP| Name

1034 A917 lection (8ch) 1035 A918 hannel

:e elc ot i = aanme DC brake judgment Anti-sway control

nalog trigger : 1072 A310 time for anti-sway 1073 A311 o .

1036 A919 operation selection 1037 A920 Analog trigger level control operation operation selection

Digital source Digital source Anti-sway control Anti-sway control
1033 B selection (1ch) 1039 Bl selection (2ch) 1074 A312 frequencz 1075 A313 depth v

Digital source Digital source Anti-sway control
1040 A932 _ lection (3ch) 1041 A933 . clection (4ch) 1076 A314 oo Y 1077 A315 Rope length

Digital source Digital source 1078 A316 Trolley weight 1079 A317 Load weight

1042 B selection (5ch) 1043 B selection (6¢h) Swinai » T‘ﬁ dgl qi q " 9 -

- s 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 " .\ ° el 1047’ JA029 operation selection Pr. Setting range Description
The operating status of the inverter can be traced and saved on a Eetkth(z waiting ti’(‘;e tOtStTrt the D|C il?ie(;:ionth
. rake (Zzero speed control, servo Iock) arter 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 tr:;.etllnv)e‘rter, tracets (tjhe sgmpllng tc:]ata whletp a :rlgge(rj (ttrace start 10 to 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 SeFS thef vibration freq-uenq-/ 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 ”3; P"'1?1¥r7 Itcl’ Pr.:fozgqsgttmgs, and anti-
setting in the trace mode on the operation panel. Sway contro’ I pertormed.

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 (0to3 0 (Narrow) — 3 (Wide)
Sampling auto start. 1077 [0.1to50 m Set the rope length of the crane.
Pr. 1020 setting Settir:go%);trace Operation 1078 1 to 50000 kg Set the weight of the trolley.
1079 | 1to 50000 kg Set the weight of the load.

0 (initial value) Sampling standby

O--- |
v |IERE
: | EkE
» | 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.

1 to 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 limit set in Pr.815.
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Inverter-to-inverter link function

Start count monitor

Name

B[

e[

Name

(FR-A800-E)
E3 Em Name ED &R Name
Station number in Number of inverters
1124 N681 inverter-to-inverter 1125 N682 ininverter-to-inverter
link link system

Starting times lower

1410 A170 4 digits

1411 A171

Starting times upper
4 digits

The inverter-to-inverter link function enables communication
between multiple inverters connected by Ethernet in a small-scale
system by using the 1/0 devices and special registers of the PLC
function. The inverter-to-inverter link function is enabled by simply

setting Pr.1124 and Pr.1125.

» The inverter starting times can be counted.
+ Confirming the starting times can be used to determine the timing
of the maintenance, or can be used as a reference for system

inspection or parts replacement.

Pr. Setting range Description
1410 0 to 9999 Dlsplays the lower lfourld|g|ts of the number
of the inverter starting times.
1411 0 to 9999 Dlsplays the upperlfour.d|g|ts of the number
of the inverter starting times.

Pr. Setting range Description
Set the station number for the inverter-to-
Oto5 ; . .
1124 inverter link function.

9999 (initial value)

Inverter-to-inverter link function disabled

1125 |2to6

Set the total number of inverters used for
the inverter-to-inverter link function.

+ Setting procedure

Set a value other than "0" in Pr.414 PLC function operation

selection to enable the PLC function.

To set the inverter as the master, set "0" in Pr.1124, and to set
2. theinverter as a slave, select a station number from 1 to 5 and
set the number in Pr.1124.

Set the total number of inverters used for the inverter-to-

inverter link function in Pr.1125.
For example, set "3" in Pr.1125 when two slave inverters and

the master inverter are used.

master inverter.

Use FR Configurator2 to write sequence programs to the

m1134 to 1149
m1150 to 1199
m1221 to 1293
m1294 to 1297

Refer to the page on Pr.127.
Refer to the page on Pr.414.
Refer to the page on Pr.419.
Refer to the page on Pr.426.

(31298
31299
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Refer to the page on Pr.422.
Refer to the page on Pr.10.

Every start signal input (the RUN signal ON) while the inverter

output is stopped is counted as the inverter starting time. (Starting

during pre-excitation is also counted.)

stf__ [oNl ___ [on] [on ON ON
X J'oN [
RUN ON | [oN ON | [on L
omme
frequency
Time
7
3
2
Start count 1
indication
ﬁ!1412, 1413 Refer to the page on Pr.82.
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Load characteristics fault detection

ﬁ! (GROUP) Name ﬁ! (GROUP} Name
1480 H520 Load characteristics 1481 H521 Load characteristics
measurement mode load reference 1
Load characteristics Load characteristics
1452 B load reference 2 1453 B load reference 3
Load characteristics Load characteristics
1454 B load reference 4 1455 B load reference 5
1486 H526 Loaq characteristics 1487 H527 anfl characteristics
maximum frequency minimum frequency
Upper limit warning Lower limit warning
1458 B detection width 1439 R detection width
Upper limit fault Lower limit fault
1490 R detection width 1491 i detection width
Load status
detection signal
delay time / load
1492 B reference
measurement waiting
time

This function is used to monitor whether the load is operating in
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

protective function is activated or the warning is output to protect the

inverter or the motor.
(This function is not available in the FR-A842-P.)

Pr. Setting range Description
1486 | 0 to 590 Hz Set the maximum frequengy of the load
characteristics fault detection range.
1487 | 0 to 590 Hz Set the minimum frequenqy of the load
characteristics fault detection range.
0 to 400% Set the de.tecyon width when the upper limit load
1488 fault warning is output.
9999 Function disabled
0 to 400% Set the de‘tect‘|on width when the lower limit load
1489 fault warning is output.
9999 Function disabled
Set the detection width when output is shut off
0,
010 400% when the upper limit load fault occurs.
1490 —
9999 (initial | £ otion disabled
value)
Set the detection width when output is shut off
0,
010 400% when the lower limit load fault occurs.
1491 —
9999 (initial | £ stion 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.

Load status

Load reference 5
(Pr.1485)

Load reference 4
(Pr.1484)

Load reference 3
(Pr.1483)
Load reference 2
(Pr.1482) [ "~
Load reference 1

Pr. Setting range Description
0 (initial value) Load characteristics measurement is normally
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)

i 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.

(Pr.1481)

Upper limit warning detection
_ width (Pr.1488)
4 T Upper limit fault detection

width (Pr.1490)

L Lower limit fault detection
: Atf width (Pr.1491)

Lower limit warning detection
width (Pr.1489)

Normal load range

1
(Pr.1487)

f2 3 4 5

Output frequency
(Pr.1486)

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.

» 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

100%

Output voltage

Pr. 3 Base frequency
Output frequency (Hz)

of the rotation speed, such as a

fan or pump.

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

* 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.
The energy saving effect
cannot be expected when

Optimum excitation control

80

More energy saving

60

40
VIF control

Motor efficiency (%)

20

0 20 40 60 80 100
Motor load torque (%)
[Comparison of Mitsubishi Electric products]

the motor capacity is
extremely smaller than the
inverter capacity, or when
multiple motors are
connected to one inverter.
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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.

Operation panel

Name Description indication

The operation panel stores the fault indications which appears when a protective function is activated —

Faults history 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.

Error message *2

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.
S:gl\leﬁ::et\l/ﬁg:‘lto)n Appears during overcurrent stall prevention. "_-" "_
Stall prevention Appears during overvoltage stall prevention. Appears while the regeneration avoidance function is )
(overvoltage) activated. 10
REganeratva brakalntey Appears if the regenerative brake _duty reaches or exceeds 85% of the Pr.70lSpeciaI regenerative _
brake duty value. If the regenerative brake duty reaches 100%, a regenerative overvoltage (E. OV[]) ,-J L

| *
alarm =8 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. 'L_J L_.’
Speed limit indication ) - ) ) =)

(output during speed limit) Appears if the speed limit level is exceeded during torque control. 0

@ Continuous operation ; : f ; N P _

;’ during communication Appears .Wh?n the t_)peratlon contlnue_s"w'tule an error is occurring in the communication line or ', ',__

£ fault communication option (when Pr.502 = "4"). -

E PEIETiEED G Appears when parameter copy is performed between inverters FR-A820-03160(55K) or lower, FR- ~ =

= Py 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). [ 'L_.'l
Maintenance signal output | Appears when the inverter's cumulative energization time reaches or exceeds the parameter set MO— . N =
1to 38 value. ooty

USB host error Appears when an excessive current flows into the USB A connector. l' l‘l"_'

Appears when an error occurs during the home position return operation under position control. (HP3

iti [ o PO I o |
Home position return error ;"\ \ - ailable on the FR-A842-P.) Fe it
24Vexte£r;aelrgg:vr?r supply Flickers when the main circuit power supply is off and the 24 V external power supply is being input. E ",'
A Appears when the load is deviated from the upper or lower limit of the warning detection range. (This ) o
3 Load faultwarning «8 | ¢ 01 'ic not available in the FR-A842-P.) [
(o] Ethernet communication |Appears when Ethernet communication is interrupted by physical factors. (This function is intended for =L
"'DF fault the FR-A800-E only.) =Y
0 ¥ Fan alarm Appears when the cooling fan remains stopped when operation is required or when the speed has = N
= £ decreased. =¥
=
g g Internal fan alarm Appears when the internal fan fails, or at a reference replacement time. (IP55 compatible models only) 'L_- "“" '._J
i Overcurrent trip during - ) = =
c e e Appears when an overcurrent occurred during acceleration. - o
= Overcurrent trip during : : —
2 constant speed Appears when an overcurrent occurred during constant speed operation. g ,‘_",’_ ’-_-‘
= Overcurrent trip during N - I T |
g deceleration or stop Appears when an overcurrent occurred during deceleration and at a stop. [ =
7 Overcurrent trip The <_)|_Jtput from a §Iave in.vert.er_in parallel operation is shut off if the input current exceeds the P Tl
specified level. (This function is intended for the FR-A842-P only.) | A |
Regenerative overvoltage ; ; — —
trip during acceleration Appears when an overvoltage occurred during acceleration. ,L_- ,‘_: ,’,’ ,‘
tﬁﬁgﬁﬁgzgn"s‘{:mﬁfegez Appears when an overvoltage occurred during constant speed operation. ,’-_- ,‘__,' ,',’ ,-__-‘
v | Regenerative overvoltage trip ; ; — — -
= | during deceleration or stop Appears when an overvoltage occurred during deceleration and at a stop. "-_- ,‘_: ,',’ ’_'l‘
E If the DC voltage at the main circuit in a slave inverter in parallel operation reaches or exceeds the
T specified value, the protective circuit is activated to stop the inverter output. The circuit may also be - s
ge trip activated by a surge voltage produced in the power supply system. (This function is intended for the =,
FR-A842-P only.)
Inverter overload trip — — —
(electronic thermal relay |Appears when the electronic thermal relay function for inverter element protection was activated. ,'-- ,‘ ,’--""

function) =1
Motor overload trip
(electronic thermal relay |Appears when the electronic thermal relay function for motor protection was activated.
function) =1

Heatsink overheat Appears when the heatsink overheated.

Instantaneous power Appears when an instantaneous power failure occurred at an input power supply. (Standard models
failure and IP55 compatible models only)
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Name

Description

Operation panel

Fault =5

indication
Undervoltage Appears when the main circuit DC voltage became low. (Standard models and IP55 compatible e =
models only) =,
In Appears if one of the three phases on the inverter input side opened. (Standard models and IP55 - )
put phase loss 8 ) - I
compatible models only) =. -
Stall prevention stop ﬁnaﬁ)eggse?asﬁ:g.erthe output frequency is reduced to the reference value by the stall prevention (torque E l‘__l'l'_ ',—
Loss of synchronism The inverter trips when the motor operation is not synchronized. This function is only available under -
detection PM sensorless vector control. (This function is not available in the FR-A842-P.) [ ]
Upper limit fault detection |Appears when the load exceeds the upper limit of the fault detection range. (This function is not e I
#8 available in the FR-A842-P.) [ N | g
Lower limit fault detection | Appears when the load falls below the lower limit of the fault detection range. (This function is not = 1 N
*8 available in the FR-A842-P.) =, =
The inverter trips if an alarm occurs in the brake circuit, e.g. damaged brake transistors. In this case,
Brake transistor alarm |the inverter must be powered off immediately. (Appears when an internal circuit fault occurred for P T
detection separated converter types and IP55 compatible models. This function is not available in the FR-A842- [ e i g
P.)
Outp;l;uslltd:vzar:l:lrgg::und) Appears when an earth (ground) fault occurred on the Inverter’s output side. E E :__.
Output phase loss Appears if one of the three phases on the inverter output side opened. E "_ :._.
ExtergsL:gggrziLrelay Appears when the external thermal relay connected to terminal OH is activated. E "_-",L-“ "-
PTC thermistor operation The inverter trips if resistance of the. PTC thermis_tor connecteq betwe(_en terminal 2 and terminal 10 =
has reached the Pr.561 PTC thermistor protection level setting or higher. = e
Appears when torque command by the plug-in option is selected using Pr. 804 when no plug-in option is
Option fault mounted or an AC power supply is connected to the R/L1, S/L2, T/L3 when the high power factor |'-—- ,‘-" ,'--' "_
converter and power regeneration common converter connection setting (Pr.30 =2) is selected. -
Communication option |"_' y'_.' |"" |'to

fault

Appears when a communication line error occurs in the communication option.

Parallel operation slave 1
fault

Parallel operation slave 2
fault

Appears on the master inverter when a fault occurs in the slave inverter during the parallel operation.
Appears on the master inverter even when the RS-485 terminals are incorrectly connected. (This
function is intended for the FR-A842-P only.)

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. (This function is not
available in the FR-A842-P.)

0
-,

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.

=
(-
|L=
- -
o

Operation panel power
supply short circuit/RS-
485 terminals 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) . 0
Communication fault Appears when a communication error occurred during the RS-485 communication with the RS-485 I —
(inverter) terminals. (This function is not intended for the FR-A800-E.) =, 2

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 x8

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) (This function is not available in the FR-A842-P.)

suoloun4 aAlovjold E

167



Name Description OP?r:g%::’af:igﬁ“el
M i I iti When the offset value between the motor home magnetic pole position and the resolver home position _ _
agnﬁrlltlz(r?:vfnp:;m 10N lis unknown, the protective circuit is activated to stop the inverter output. (This function is not available ,L- """ |LJ
in the FR-A842-P.) -
Abnormal internal The inverter output is stopped when the internal temperature of the inverter rises abnormally. (IP55 = ) L
temperature compatible models only) e A T
4 mA input fault « The mvgrter trips when the analog input current is 2 mA or less for the time set in Pr.778 4 mA input - )
check filter. —=. =)
The inverter trips when the pre-charge time exceeds Pr.764 Pre-charge time limit. _ _
Pre-charge fault 8 The inverter trips when the measured value exceeds Pr.763 Pre-charge upper detection level "-- ,L-',' ,L-l‘
during pre-charging. - -
The inverter trips if the measured value exceeds the PID upper limit or PID lower limit parameter _ _
PID signal fault «3 setting, or the absolute deviation value exceeds the PID deviation parameter setting during PID ".- ,‘.-"' ’.-"
control. - -
= : The inverter trips when a contact fault is found between the inverter and the plug-in option, or when ,"_' ;'to
] Option fault oo R — z
S the communication option is not connected to the connector 1. '1__ __'4
Ethernet communication |If Ethernet communication is interrupted by physical factors or a no-communication state persists for = L
fault the permissible time or longer, the inverter trips. (This function is intended for the FR-A800-E only.) =, Zrns
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 8 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.
[ T
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
PLC function PLC function. 'l___ '___l l'_l‘

1 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.

Name

Description

Operation panel
indication

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. ’L.“ "_“ '..:
g5 (1 1
g 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 p—
E Copy operation error Appears when an error occurred during parameter copying. - 'L- ’l to- ,L- L.‘l
Error Appears when the RES signal is on or the PU and converter unit can not make normal —
communication. [
Electronic thermal relay f ifi [y}
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 |, — ™ =l
€ output 1 to 3 »7 set value. [ B I T |
(]
24 V external power . L . . . —)
ES supply operation Flickers when the main circuit power supply is off and the 24 V external power supply is being input. - ','
E + Fan alarm Appears when the cooling fan remains stopped when operation is required or when the speed has =
<'—t° * decreased. (Y
Overvoltage trip Appears when the converter unit's internal main circuit DC voltage exceeds the specified value. ".- "-" ,',' "-
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‘l'
function) =1 - -
Heatsink overheat Appears when the heatsink overheated. 'L_. ,L_. 'l '!\“l
Instantafgﬁﬂ:x; 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,' "-
Input phase loss *7 Appears if one of the three phases on the converter unit input side opened. 'L_. ,‘ ,i 'L_.
External thermal relay . . . P = T
operation « Appears when the external thermal relay connected to terminal OH is activated. | B L I
Parallel opgslttlon slave 1 Appears on the operation panel of the master at an occurrence of a slave converter fault during the ,L_- "-_-' "-_-" :
Parallel & 1 P parallel operation. Appears on the master converter unit even when the RS-485 terminals are : ———
arafle °pg3|t'°" Stave 2 |incorrectly connected. (This function is intended for the FR-CC2-P only.) |L- ,L.' ,L.“ '-J
Parameter storage device | Appears when operation of the element where parameters stored became abnormal. (control = o
fault board) [ B i
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. " -
‘—:',' R Appears when the operation was not restarted within the set number of retries. (This function is not - S
o ik available for the FR-CC2-P.) =, )

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.

-
o

Operation panel power
supply short circuit/RS-
485 terminals 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 —
(inverter) terminals. .

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.

1 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.)

enclosure. For the enclosure cut dimensions, refer to page 43.

Name Type Applications, Specifications, etc. Applicable Inverter
FR-A8AP Vector control can be performed for encoder-equipped motors
FR-ASAL (induction motors).
Vector control Voot ol b s O I 0ed mot
FR-ASAPR /ector control can be performed for resolver-equipped motors
(induction/PM motors).
. . FR-A8SAP The main spindle can be stopped at a specified position
Encgzgp::gggaiiné?r:trol FR-A8APR (orientation) in combination with an encoder. The motor speed is
FR-A8AL 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
e i _ 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
g I P selected to output from the open collector.
al of
2 Extension analfo%uoutput FR-A8AY 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.
= - - - -
= Relay output FR-ASAR Output any three output signals ava|!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 «1 Thermistor-equipped motors can detect the motor temperature,
and the temperature feedback is used to reduce the fluctuation
of output torque.
CC-Link IE Field Network
communication FR-ASNCE
S | cc-Link communication FR-ASNC
S SSCNET lli(/H) FR-ASNS This option allows the inverter to be operated or monitored or
5 communication the parameter setting to be changed from a computer or
g DeviceNet communication FR-A8ND programmable controller.
] PROFIBUS-DP
© communication A >
FL remote communication FR-A8NF
= Screw terminal block FR-ABTR | e screw type control circuit terminal block enables wiring | a4 among all models «
c using round crimping terminals.
§ The control circuit terminal block equipped with the encoder
2 power supply (24 VDC output) enables orientation control,
° . encoder feedback control, vector control, encoder pulse division
‘E Vector control terminal block FR-A8TP output with encoder-equipped motors (induction motors). (The Shared among all models
8 24 VVDC power supply can be used for the encoder of the SF-
V5RU.)
qu;l;)cégt)i’g:‘alpg:"sglay FR-LU08(-01) Graphical operation panel with liquid crystal display =5
Parameter unit FR-PUO7 Interactive parameter unit with LCD display
Parameter unit with battery FR-PUO7BB(-L) 6 _Enables parameter setting without supplying power to the
pack inverter.
Parameter unit connection FR-CB20]] Cable for connection of operation panel or parameter unit
cable [1 indicates a cable length. (1m, 3m, 5m)
3 RS Personal computer
E Amplifier connector connector
% USE cable Cable length: 3 m Mini B connector (5-pin) A connector Shared among all models
)
K] Operation panel connection FR-ADP Connector to connect the operation panel (FR-DU08) and
-.? connector connection cable
E Mit E_nc’:]c.)cllztler cta_ble " Connection cable for the inverter and encoder for Mitsubishi
B | control dedicated motor (oer- FR-V7CBL[] |Electric vector control dedicated motor (SF-V5RU).
V5RU) [] indicates a cable length. (5m, 15m, 30m)
Control circuit terminal block ER-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 FR-ASCN The heatsink of the inverter can be protruded outside the FR-A840-00023(0.4K) to

FR-A840-03610(132K)
According to capacities




Others

potentiometer

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)

SW1DND-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 FR-ABAT 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
This option is used when the cable length from an inverter to the | FR-A842-P.
D [ Arslels node point is less than 10 m. According to capacities.
i L FR-BSF01 . . .
Line noise filter For line noise reduction Shared among all models
FR- BLF
- n : The regenerative braking capability can be improved FR-A820-01250(22K) or lower,
Al iy e el o AR (permissible duty 10%/6%ED). FR-A840-00620(22K) or lower +3
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,
S inertia load or negative load) FR-A840-01800(55K) or lower =3
& Resistor unit Brake unit and resistor unit are used in combination FR-A820-03800(75K) or higher,
f, MT-BR5 FR-A840-02160(75K) or higher
2 s
% Power regeneration common o .
¥ converter FR-CV/ Unit which can return motor-generated braking energy back to |FR-A820-03160(55K) or lower,
2 | stand-alone reactor dedicated FR-CVL the power supply in common converter system FR-A840-01800(55K) or lower =3
8 for the FR-CV
(2]
Energy saving type high performance brake unit which can ~ g .
Power regeneration converter MT- RC regenerate the braking energy generated by the motor to the ZR AB40-02160(75K) or higher
power supply.
The high power factor converter switches the converter section
. on/off to reshape an input current waveform into a sine wave, . -
Liohipeweniactericonvertey ERHC2 greatly suppressing harmonics. (Used in combination with the According to capacities
standard accessory.)
FR-ASF FR-A840-01800(55K) or lower =3
Surge voltage suppression Filter for suppressing surge voltage on motor FR-A840-00170(5.5K) to
filter FR-BMF FR-A840-00930(37K) =4
According to capacities
Reactor MT- BSL (-HC) FR-A820-03800(75K) or higher,
Sine wave filter Reduce the motor noise during inverter driving FR-A840-02160(75K) or higher
c . MT- BSC Use in combination with a reactor and a capacitor *3
apacitor - According to capacities
5 Manual controller FR-AX For |nc}ependent operatlon: With frequency meter, frequency
— potentiometer and start switch.
]
[ - -
= DC tach. follower FR-AL For synchronous operation (1VA) by external signal (0 to 5V, 0
o to 10V DC) =4
o
For three speed switching, among high, middle and low speed
- -
9 Three speed selector FR-AT operation (1.5VA) =4
Q - -
7 . For remote operation. Allows operation to be controlled from
E Motorized speed setter FR-FK several places (5VA) «4
g Ratio setter FR-FH For ratio operation. Allows ratios to be set to five inverters.
= (3VA) =4
8 Speed detector FR-FP For tracking operation by a pilot generator (PG) signal (2VA) =4
ﬁ . .
S Master controller FR-FG Mastgr controllgr (5VA) for parallel operation of multiple
5 (maximum 35) inverters. =4
= For soft start and stop. Enables acceleration/deceleration in
_3 Soft starter FR-FC parallel operation (3VA) =4 Shared among all models
g Deviation detector ER-FD For continuous speed control operation. Used in combination
o with a deviation sensor or synchro (5VA) =4
= Preamplifier FR-FA Used as an A/V converter or arithmetic amplifier (3VA) =4
Pilot generator QVAH-10 For tracking operation. 70V/35VAC 500Hz (at 2500r/min)
el SEREED YVGC-500W-NS gg{;%gi?gﬁ;j?gg%:g%g operation (mechanical deviation
Frequency setting WA2W 1kQ For frequency setting. Wire-wound 2W 1kQ type B characteristic

*1  The motor thermistor interface is not available when the FR-A842-P is used.
*2  Not available for the FR-A800-E.
*3  Applicable inverters for the ND rating. For the SLD, LD, and HD ratings, different inverters are used depending on the applicable motor capacity.

*4  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.

x5 The battery (CR1216: a diameter of 12 mm, a hight of 16 mm) is not bundled.
6  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 (Not available for the FR-A800-E).
« Terminal layout

Terminal screw size : M3.5
Tightening torque : 1.2 N-m )
Recommended cable gauge : 0.75 mm

B
]

* Restrictions for the FR-A8TR

Screw terminal block As compared with the standard control circuit terminal block, the FR-A8TR has the following restrictions.
FR-A8TR (a) When the plug-in option FR-A8NC, 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.

¢4 mm or less

Avoid contact with
— the front cover

Keep the screwdriver B 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

Control ci

1 Control input signals
! (No voltage input allowed)
| Forward rotation start ——

|/ Reverse rotation star
! Digital input terminal 1
| Digtal input terminal 2
| Digital input terminal 3
! Digital input terminal 4

| Thermal protector input

rcuit

FPA5

Encoder signal |
Control terminal option / A-phase signal input terminal |

Contol terminl aption / phase inverse signalnput erminl |
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 |
Contol erminl cptio / Zphase inversesignalnput termial |
Encoder power supply input terminal (positive side) |
Encoder power supply nput terminal (positive side) |

Encoder power supply output terminal (positive side)

Encoder pulse dividing output signal
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
itput terminal
Control terminal option / Encoder differential
-phase inverse signal output terminal
Control terminal option / Encoder differential
B-phase output terminal
Control terminal option / Encoder differential
-phase inverse signal output terminal
Control terminal option / Encoder differential
Z-phase output terminal
Control terminal option / Encoder differential
-phase inverse signal output terminal

« Control terminal layout

Analog signal output
(00 +10VDC)

Reset W FPZ5
“:‘og FPA4
' sp |3kl
| Contact input common FPAR4
H 24VDC power supply & PC
(Common for external power FPBd
,,,,,,,,,,,,, supplyransistoroutow) | FPBR4
24V external power +24 FRz4
supply input
Voltage/current
e input switch -
! Frequency setting signal (Analog) N
! S ()10E(+10V)
Frequency 2
qse“mé 010 5VDC] Inital value

potentiometer
12W1kQ T2

02 (uxemvnc T

5 \01020mADC
(Analog common)

Qo 210VDC] nital value
(010 5VDC selectable )

afety stop signal

Shorting wire

| Safety stop input (Channel 1) --
! Safety stop input (Channel 2) -~~~

Safety stop input common -----=

Relay output |

Relay output (fault output)

Tightening torque: 0.5 N*m to 0.6 Nem (terminals A, B, and C)
0.22 N*m to 0.25 Nem (terminals other than described above)
Small flat-blade screwdriver (Tip thickness: 0.4 mm / tip
width: 2.5 mm)

‘Open collector output common'
Sink/Source common

[Input signal]
f=
_g Terminal
§ symbol Terminal name Terminal function description
[
DI1 to Digital input terminal Functions can be assigned to terminals by the input terminal function
= |DI4 1to 4 selection (Pr.180 to Pr.182, Pr.185).
E‘ Temperature detector input terminal for overheat protection of a motor.
3 When the OH signal turns OFF, the external thermal relay (E.OHT)
s . 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 . : )
signal input terminal
PAR3 Qontrol tgrmlngl option /_A-phase
inverse signal input terminal
Control terminal option / B-phase
PB3 . ) h
signal input terminal . .
- - A-, B- and Z-phase signals are input from the encoder.
T |PBR3 Control terminal option / B-phase
5 inverse signal input terminal
2 - - -
s | Pz3 C‘ontrloll terminal _()pt|on | Z-phase
k] signal input terminal
] Control terminal option / Z-phase
c | PZR3 . - : :
w inverse signal input terminal
Input power for the encoder power supply.
Connect the external power supply (5 V, 12V, 15 V) and the encoder
Encoder power supply terminal power cable. When the encoder output is the differential line driver
PG (positive gide) PRy 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]
f=
-,9_, Terminal
§ symbol Terminal name Terminal function description
o
§ DO1 to Digital output terminal The function can be assigned to an output terminal by the output
§ DO3 1t03 terminal function selection (Pr.190 to Pr.192).
H
s SE Open collector output common Comlmon terminal for terminals DO1, DO2, DO3. Isolated from
on. terminals SD and 5.
FPA5 Cr?ntrol terminal optioln / Encoder A- Outputs 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
FPB5 Control terminal option / Encoder B- ratio (1/n) and output.
phase output terminal n=1 to 32767 (an integer)
Fp7s Control terminal option / Encoder Z- fLJs%Pr.§63 gontrol te:rmiljallqp:ion-lEnlcgger pulse division ratio
-g- phase output terminal or division. Common terminal is termina .
2 | Frag Cpntrol t_erminal option / Encode_r
o differential A-phase output terminal
:% Control terminal option / Encoder
> |FPAR4 differential A-phase inverse signal
: output terminal
0 ; : Outputs A-, B- and Z-phase (home position and mark pulse) signals
Control terminal option / Encoder . -
3 |FPB4 differential B-phase output terminal from the encoder. The A- and B-phase signals can be divided by the
= - - ratio (1/n) and output.
S Control terminal option / Encoder n=1 to 32767 (an integer)
¢ |FPBR4 | differential B-phase inverse signal Use Pr.863 Control terminal option-Encoder pulse division ratio
w 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
Encoder power suply terminal Used for the 24 VDC power supply for an encoder.
PG24 P pPly If used, connect this terminal to terminal PG, and this will supply power

Power supply output
for encoder

(positive side)

from terminal PG to the encoder.

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

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

43).

For a panel cutting drawing, refer to page 43.

« Applicable models Enclosure
Inside the enclosure
Applicable inverter
Model FR-A8CN
FR-A820 FR-A840 | (Option)
00023(0.4K), 00038(0.75K),
FR-ABCNO1 88;%8?% 00167(2.2K), 00052(1.5K), 00083(2.2K), JE
Panel through ) 00126(3.7K)
E,‘__‘g%%?ﬁ?]t FR-A8CNO02 | 00340(5.5K), 00490(7.5K) 00170(5.5K), 00250(7.5K) Inverter Cooling fan
FR-A8CNO03 | 00630(11K) 00310(11K), 00380(15K)
00770(15K), 00930(18.5K),
FR-A8CN04 01250(22K) 00470(18.5K), 00620(22K) Heatsink
FR-A8CNO5 | 01540(30K) 00770(30K)
00930(37K), 01160(45K),
FR-A8CNO06 | 01870(37K), 02330(45K) 01800(55K)
FR-A8CNO7 | 03160(55K) —
FR-A8CNO08 | 03800(75K), 04750(90K) 03250(110K), 03610(132K) [Cooling wind
FR-A8CNO09 | — 02160(75K), 02600(90K)
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
inverter. FR-AAT

Intercompatibility
attachment
FR-AAT[]
FR-A5AT[]

The inverter with this attachment requires greater installation depth.

« Models replaceable with FR-A820

FR-A820

0.4K/0.75K

1.5K to 3.7K

5.5K/7.5K 11K

15K to 22K

0.4K/0.75K

FR-ASATO1 |—

1.5K to 3.7K

FR-A5AT02

FR-A5AT02 |— —

5.5K to 11K | —

FR-A5AT03 |O

15K —

FR-A5ATO03

FR-AAT02 FR-AAT24

@) —

18.5K/22K | — —

— FR-A5AT04

FR-A5AT04 |—

FR-A220E

30K — —

FR-AAT27 O

37K/45K | — o

o FR-AAT23

O

55K — —

0.4K/0.75K

O —

1.5Kto 3.7K

FR-AAT21 O

5.5K/7.5K |—

@) —

11K — o

FR-A5AT03 |O

15K to 22K |— —

— FR-AAT24

Conventional model and capacity

30K — o

FR-AAT27 O

FR-A520/A720

37KI/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-ASAT02 |—

5.5K/7.5K

FR-A5AT03

FR-A5AT03 |— —

11K/MN5K | —

FR-AAT02

FRAAT24 |—

18.5K/22K |— o

FR-A5AT04 |FR-A5AT04

FR-A240E

30K — —

— FR-AAT27

37K/45K | — —

FR-AAT23 |O

55K — o

o FR-A5AT05

0.4K to 3.7K| O —

5.5K/7.5K

FR-AAT22 O

11K to 22K |—

FR-AAT24 o

FR-A540

30K — o

o FR-AAT27

37K to 55K

0.4K to 3.7K| O —

5.5K/7.5K

FR-AAT22 O

Conventional model and capacity

11K/MN5K | —

FR-A5AT03 |O —

18.5K/22K |— o

FR-AAT24 ©]

FR-A740

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-ASTAT ] h .
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-
A800 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
FR—HAL Inverter
RLT U Motor
Three-phase AC S N
rssvferassfpp\y ' I si2 v %6A>
;@W@Z— TIL3
« Outline dimension (Unit: mm)
Mass
Model W [ W1 H D D1 d
Model | W ([Wi| H| D | D1 | d "{'lf;)s (kg)
HO0.4K | 135 (120 | 115 |64 45 M4 | 1.5
04K |104 |84 |99 |72 40 M5 | 0.6
HO0.75K [ 135 | 120 | 115 |64 45 M4 | 1.5
0.75K (104 |84 |99 (74 44 M5 |0.8
H1.5K | 135 (120 | 115 |64 45 M4 |15
1.5K | 104 (84 (99 |77 50 M5 | 1.1
H2.2K | 135 [120 [ 115 |64 45 M4 | 1.5
22K |115 [40 |[115 |77 57 M6 | 1.5
H3.7K | 135 [120 [115 |74 57 M4 |25
3.7K | 115 |40 | 115 |83 67 M6 | 2.2
AC reactor H5.5K | 160 |145 | 142 |76 55 M4 |35

(for power supply
coordination)
FR-HAL-(H)[IK

55K (115 |40 |115 |83 67 M6 |23
75K |130 (50 |[135 [100 |86 M6 |[4.2
11K |160 |75 |164 |11 92 M6 |52
15K |160 |75 |167 |126 |107 |M6 |[7.0
18.5K | 160 (75 (128 (175 |107 [M6 |[7.1
22K (185 |75 |150 | 158 |87 M6 |9.0
30K (185 |75 |150 |168 |87 M6 |97

H7.5K | 160 |[145 | 142 |96 75 M4 |50
H11K | 160 | 145 | 146 | 96 75 M4 6.0
H15K [220 |200 |195 |105 |70 M5 [9.0
H18.5K [ 220 | 200 |215 | 170 |70 M5 [9.0
H22K [220 (200 |215 |170 |70 M5 [9.5
H30K [220 (200 |215 |170 |75 M5 |11

200 V

400 V

H37K [220 (200 (214 (170 |100 (M5 |125
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. L/
(Keep a clearance of minimum 10cm each on top and bottom and minimum 5cm each on
right and left regardless of the installation orientation.)

(N I;ess thanD ¢




Name (model)

Specification and structure

DC reactor
(for power supply
coordination)
FR-HEL-(H)[IK

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 204.)
» Connection diagram FR-HEL

Connect a DC reactor to the inverter terminals P1
and P. Remove the jumper across terminals P1 and
P. If the jumper is left attached, no power factor Remove a jumper
improvement can be obtained. (The jumper is not

installed for the FR-A820-03800(75K) or higher and

the FR-A840-02160(75K) or higher.)

The connection cable between the reactor and the

inverter should be as short as possible (5m or less).  Three-phase

across terminals P1-P.
The connection cable should be
,,,,,,,,, 5m maximum.

AC power supply

Inverter

* Outline dimension (Unit: mm)

Lessthan D _ "

Less than D /"

~
~
FRHEL-0.4K to 2.2K FRHEL-3.7K to 55K FR-HEL-75K to 110K
FR-HEL-H0.4K FR-HEL-HO.75K to H55K FR-HEL-H75K to H355K
Mass
Model W (W1 w D D1 d
Model | W |Wi|wi | D |D1|d ":'If;)s (kg)
H0.4K (90 |75 |78 60 - M5 | 0.6
04K |70 |60 |71 61 - M4 (0.4
HO0.75K |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 (23

3.7K |77 |55 |92 82 57 M4 (1.5

55K |77 |55 |92 92 67 M4 (1.9

H5.5K (96 (60 (128 |100 |75 M5 (3

75K (86 (60 |113 |98 72 M4 |25

H7.5K (96 (60 (128 |105 |80 |M5 [3.5

11K

H11K | 105 |75 |137 [110 |85 M5 (4.5
105 |64 |133 | 112 |79 M6 |3.3

15K (105 (64 |133 |115 (84 M6 |4.1

H15K | 105 |75 |152 |[125 |95 M5 (5

200V

18.5K [ 105 |64 |93 165 |94 M6 (4.7

H18.5K | 114 |75 |162 [120 |80 M5 |5
H22K | 133 |90 |178 (120 |75 M5 (6

22K

105 (64 |93 175 | 104 |M6 |56

H30K | 133 |90 |178 |[120 |80 M5 (6.5

30K

114 |72 |100 [200 (101 [M6 |7.8

37K

H37K | 133 |90 |187 |155 |100 M5 |85
133 |86 | 117 [195 |98 (M6 |10

45K

H45K | 133 |90 [187 |[170 |110 |M5 |10

400 V

133 (86 | 117 [205 [(108 (M6 |11

55K

H55K | 152 | 105 | 206 |[170 |106 M6 |11.5
163 (126 | 132 |209 |[122 |M6 |12.6

75K

H75K | 140 | 120 [ 185 |320 |295 |M6 |16
H90K | 150 | 130 [ 190 |340 |310 |M6 |20

150 (130 | 190 [340 |[310 (M6 |17

90K

150 (130 | 200 [340 |310 (M6 |19

H110K | 150 (130 (195 |340 [310 |M6 |22

110K | 175 | 150 | 200 |400 |365 |M8 |20

(a)
(b)

(c)
(d)

(e)

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

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 196)

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).

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.

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

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

Balance reactor
FR-POL-H[IK

Use this option when the cable length from an inverter to the node point is less than 10 m.

« Selection method

Select a reactor according to the applied motor capacity.

Capacity of the
Inverter Number of psysxem
Converter unit Balance reactor TS
L connectedin | Motor Output
Model Multi-rating parallel capacity current
(kW) (A)
2 630 1232
ND FR-CC2-H400K-P | FR-POL-H400K
3 945 1848
FR-A842-400K-P
2 710 1386
LD FR-CC2-H450K-P | FR-POL-H500K
3 1065 2078
2 710 1386
ND FR-CC2-H450K-P | FR-POL-H500K
3 1065 2078
FR-A842-450K-P
2 800 1539
LD FR-CC2-H500K-P | FR-POL-H500K
3 1200 2309
2 800 1539
ND FR-CC2-H500K-P | FR-POL-H500K
3 1200 2309
FR-A842-500K-P
2 900 1750
LD FR-CC2-H560K-P | FR-POL-H500K
3 1350 2626

« Connection diagram

Connect the balance reactor between each inverter and the motor as follows.

Example of parallel connection of two inverters

Inverter FR-POL

Inverter

(@) Always connect one balance reactor to each inverter.

(b) FR-POL is usually earthed (grounded) by being mounted securely to the enclosure. If FR-POL is not earthed
(grounded) enough through the enclosure, use an earthing (grounding) cable. When using an earthing (grounding)
cable, wire the cable to the mounting hole for earthing (grounding) where varnish is removed.

* Outline dimension (Unit: mm)
FR-POL-H400K

Hanging hole
(920)

6015

MAX 220

FR-POL-H500K

(32)
76 Copper
stip terminal
(¥152)

Hanging hole

Example of parallel connection of three inverters

Inverter FR-POL
Motor
U
\Y
w Inverter FR-POL Motor
u Ub v X U
= v Vi 5Y v
Earth w Wi X4 w
Node point o
Inverter FR-POL \ ;nh
- : Node point

T6 Copper strip terminal
(915-2)

170 =15

Earthing

45515

(grounding)
point +1

480 #25

Mass
(kg)
58

Hole for
M8 screw - 8
(610:05)

*1  Use this portion to wire an earthing cable.

MAX 370
M
@&
o -

($20)
40 #1
0% &
© O,
g H H
g U U
@ @ @%%
e @

480 225

Mass
(kg)
61

Earthing (grounding) point +1

Hole for M8 screw - 8
45515 ($10%05)




Name (model)

Specification and structure

Line noise filter
FR-BSF01
(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

High-duty brake resistor
FR-ABR-(H)[IK

FR-BSF01 FR-BLF
110 S —
o -
B ] 245 o7 130
e}
Nl | 85
N L
: B
33
Il Il
2 ‘ 160
- 9 ‘ 180
IR
- (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.) mccs [ 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 —i- : 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-BSF01. Use FR-BLF for a larger diameter cable.
(e) Do not wind the earthing (grounding) cable.
Connecting the option improves the regenerative braking capability of the inverter.
* Selection method

Select the model according to the applied inverter capacity.
* Outline dimension

o Outline dimension (mm) | Resistance | Approx
. - eib1a | Outline dimension (mm) | Resistance | Approx Model : | Permissible {mm) value ,ﬁgss
Model : | Permissible e mass || FR-ABR-] | brakeduty | w (w1 | o | H
FR-ABR-[] | brakeduty | w (W1 | D |H | (q) (kg) Q) (kg)
H0.4K | 10% 115|500 | 40 |21 1200 0.2
0.4K | 10% 140 | 500 | 40 |21 |200 0.2
H0.75K | 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
>| 55K | 10% 335|500 (61 |33(25 1.3 >
o o| H5.5K | 10% 335|500 (61 [33110 1.3
S| 7.5K | 10% 400 (500 | 80 | 40|20 2.2 =)
N S| H7.5K | 10% 400 (500 |80 |40|75 2.2
11K | 6% 400 (700 | 100 | 50 | 13 3.5
8 24 H11K | 6% 400 | 700 | 100 | 50 | 52 3.2
15K+2 | 6% 300 | 700 | 100 | 50 y
° (x1/2) | (x2) H15K+4 | 6% 300 | 700 | 100 | 50 (132) (2:;)
13 3.3
22K«3 [ 6% 400 | 700 | 100 | 50 52 3.3
x1/2 x2 o o, .
(x1/2) | (x2) H22K:s | 6% 450 | 700 | 100 |50 | o) | (w2
x]  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)
x5 For the H18.5K and H22K inverter.
For the H22K brake resistor, configure so that two 52 Q resistors are connected in parallel.
(a) 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.
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Name (model)

Specification and structure

Brake unit
FR-BU2-(H)[IK

Discharging resistor

G type
GRZG type

Resistor unit
FR-BR-(H)[]IK
MT-BR5-(H)[]IK

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]

Model: FR-BU2-]]

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-BR5+1

Multiple (parallel) driving

Max. 10 units (However, the torque is limited by the permissible current of the connected inverter.)

Approximate mass (kg) [0.9 [09 [09 Jo0.9 [14 J20 Jo9 Joo [14 J20 J20 J13 [13
*]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 3inseries |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
combined resistance (Q) 50 30 20 12 60 40 24
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.
200V 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 6.5
Continuous operation Continuous operation
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
« Combination between the brake unit and the resistor unit
Discharging resistor model or resistor unit model
. GRZG type
Brake unit model — NUmBerof FR-BR MT-BR5
OCC 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 x4
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.
Powersupply | Braking Motor capacity
voltage torque 04 [ 075 | 1.5 2.2 3.7 5.5 7.5 1 15
200V 50% 30s | FR-BU2-1.5K FR-BU2-3.7K FR-BU2-7.5K FR-BU2-15K
100% 30s | FR-BU2-15K | FR-BU2-3.7K | FR-BU2-7.5K FR-BU2-15K 2xFR-BU2-15K 5
400V 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 18.5 22 30 37 [ 45 55
50% 30s | 2xFR-BU2-15K+s 3xFR-BU2-15Ks5 4xFR-BU2-15K5
200V BU2-
100% 30s | 3xFR-BU2-15Kss ‘;*;ER’S BUZ- | 5, FR-BU2-15Ks5 | 6xFR-BU2-15Kss | 7xFR-BU2-15Ks5
400V 50% 30s | FR-BU2-H30K 2xFR-BU2-H30K +5
100% 30s | 2xFR-BU2-H30Ks3 3xFR-BU2-H30K 5 4xFR-BU2-H30K+5

x5 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.




Name (model)

Specification and structure

Brake unit
FR-BU2-(H)[IK

Discharging resistor

G type
GRZG type

Resistor unit
FR-BR-(H)[IK
MT-BR5-(H)[1K

[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
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 - - - - - -
400 V | FR-BU2-H30K | %ED | - - 65 30 25 15 10 - - -
FR-BU2-H55K - - - - 90 60 30 20 15 10

Braking torque (%) at 10%ED in short-time rating of 15 s

Model Motor capacity
ode!
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 -
o,
FR-BU2-55K £3) - - - - 300 250 180 150 120 100
FR-BU2-H15K n 280 200 120 100 80 70 - - - -
Braking
400 V | FR-BU2-H30K | torque |- - 260 180 160 130 100 80 70 -
0,
FR-BU2H55K | (P [C - - - 300 |250 |180 |150 |120 |100
Regeneration duty factor (operation frequency)%ED = b X100 tb<15s (continuous operation time)

tc
Example 1 Travel operation Example 2 Lift operation

I Ascending

° / \

[

2 ‘

& I Descending >

Tl e J 1L \:[M

Speed

t1

tc 213 t4 th=t1+t2+t3+t4
R

[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
conngctable 75 90 110 | 132 | 160 | 185 | 220 | 250 | 280 | 315 | 355 | 375 | 400 | 450 | 500 | 560
units+7 kW | kW [ kW | kW | kW | kW | kKW | KW | KW | KW | KW | kW | kW | kW | kW | kW
200V 15 |- - - - - - - - - - - - - - -
FR-BU2-55K | 9| oo 15 10 B B - - - - - - - - - - -
400 V 1 10 5 - - - - - - - - - - - - - -
FR-BU2-H75K [ol40 |25 (20 [10 |5 |5 |- - - - - - - - - -
400 V 180 (60 |40 |25 |15 |10 (10 |5 - - - - - R R R
FR-BU2-H220K | | . - - - - - 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 | | _ B - - - - - - - 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 | KW | kW | kW | KW | kW | kW | kW

200 V 70 (60 |50 |- - - - - - - - - - - B -

FR-BU2-55K 150 [120 |100 |- - - - - - - - - - - - -

100 |80 70 |55 |45 |40 |35 30 |25 (20 20 |20 |- - - -

400V 200 [200 [150 [150 [135 [115 [100 |80 |55

FR-BU2-H220K | 5| . - - - - - 190 {170 | 150 |150 {140 |[120 {110 |[100 |90 |80

400 V - |- 200 200 [150 [150 [150 [125 [100 |70 [e0 |- |- |- |- |-

1
2
400 V 1
FR-BU2-H75K (21150 [150 [135 {110 [90 |80 |70 |60 [50 |45 [40 |40 |- - - -
1
2
1
2

FR-BU2-H280K - - - - - - - - - 180 | 160 | 150 [150 |130 |115 |[100

*7  The number next to the model name indicates the number of connectable units in parallel.
+*8  To obtain a large braking torque, the motor has to have a torque characteristic that meets the braking torque.
Check the torque characteristic of the motor.
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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)[]IK

» Connection diagram

Three-phase
AC power supply_

L

FF

Resistor unit or
discharging resistor
—

ON
T2 ’—t - =
MC
" Resistor unit or
Inverter discharging resistor
RL1 U Motor [
SL2 VvV PR
T3 W [
. FTOPR PR LA
i bpx PR P ’"\ B
- C
Inad e Ny
Reset g SLEJE 10
Brake permission signal SD
Signal for { gﬂgG
master/slave MSG
t@z SD
Brake unit
FR-BU2

[
MSG
SD
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
*11

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>

A jumper is connected across BUE and SD in the initial status.
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-

FR-BU2-H220K, H280K

75

300 75

44 15 installation hole\ 7.5,

450 75

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 68 128 132.5
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)




Name (model)

Specification and structure

Power regeneration
common converter
FR-CV-(H)[IK

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/L.21

Dedicated stand-alone FR-CV type

reactor (FR-CVL) =5 Eg%‘/%fofﬁ%g?ﬁ;ﬂgn Inverter
MCCB  MC1
Three-phase —% ——to_— égﬂl L 0 R2IL1 o
AC power —x | oL © S2/L.2 P/L ©
Spply T TT/L31 To322 952 L+ A
PP o |t © T2/L3 N/L- o N/- 1

1 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-

V.
« Outline dimensions
FRCVH) FR-CV-(H)
] X:;‘:gg’( w|D|[Di1|H (‘:’:g:gg’( w|D|D1|H
7.5KM1K [ 90 [ 303 | 103 | 300 75K | 100 [ 305 | 105 | 300
>| 15K [120]305 | 105|300 |> 1MK/M5K
Q| 22K/30K | 150 [ 322 [ 122 [ 380 | Q| 22K/30K | 150 | 305 | 105 | 380
37KI55K | 400 | 250 | 135 | 620 37K/55K | 400 | 250 | 135 | 620

(Unit: mm)
FR-CV-(H)-AT

Voltage/ w!pbplpt!|H Voltage/ wlbplpi|H

capacity capacity
7.5KM1K | 110 | 315 | 115 | 330
> > hoK 1130|320 | 120 | 330
S 15K 1301320 [ 120|330 |
N[ 22K/30K | 160 | 350 | 150 | 410 | | 22K/30K | 160 | 350 [ 150 | 410
(Unit: mm)
FR-CVL
Voltage/ Voltage/
capacity w H D capacity w H D
7.5K/ 7.5KM1K | 220 {200 | 135
165 | 155 | 130
" 1K/15K 15K [220 [205 | 135
z 22K 165 | 155 | 140 z 22K 220 (215 | 150
5 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)
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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

. _mces. MC1 . MCZ . Inverter
Three-phase | T i i ; RIL1 v
AC power —X_ji——ro ] ; - SiL2 \Y
supply  —x Lo L ‘ : I3 w
""""""""" R1/L11 -
peL s1/L21
: - ,—@—’ o P1 €] i
PE P+ NI =
: P
MT-RCL Reset '
R R2 o P N Res eset signal
s s2 s2 SST;
T T2 12 R
,,:24> Alarm signal
RDY,
EZ { Ready signal
SE
S
MT-RC =
« Outline dimension (Unit: mm)
MT-RC-H75K MT-RC-H160K to H280K
2-4C hole Mounting foot (detachable) 3-C hole Mounting foot (detachable)
N Mounting foot \ N Mounting foot
5 = movable \ | ES & 5 L movable \ \f
Accessory cover I|T Accessory cover Iz
(parameter unit (parameter unit
can not be used) can not be used)
et 1 = | il
wi O E & w2 | owa T o
w D W1 D
w
Model w w1 w2 H H1 H2 H3 D D1 (o3
MT-RC-H75K 480 (400 |- 740 | 714 13 13 360 196 10
z MT-RC-H160K 498 (400 |200 1010 | 984 13 13 380 196 10
S 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
S MT-RCL-H220K 630 |[655 |565
MT-RCL-H280K 690 (690 |620
le 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 vV 400V
FR-HC2-
*2 - 7.5K | 15K | 30K | 55K | 75K | H7.5K | H15K | H30K | H55K | H75K | H110K | H160K | H220K | H280K | H400K | H560K

Applicable | 3 7k | 75K | 15K | 30K | 37K |3.7K | 7.5K | 15K | 30K | 37K |55K |90K | 110K | 160K | 200K | 280K

é’é;i?ﬁ; to to |to |to [to |to |to |to |to |to |to |to [|to |to |to |to
(ND fating)e1 | 7-5K | 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 | 200V to 230 V 60 Hz
Rated input
current (A) 33 61 115 | 215 | 278 |17 31 57 110 [139 [203 |290 (397 |[506 |716 |993
*1  The total capacity of the connected inverters.
*2  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)

o Highcgg\\flv::t;?ctor Reactor 1 Reactor 2 Outside box
& | capacity FRHC2 FR-HCL21+3 FR-HCL22:3 FR-HCB2+4
)
> 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
S 30K 325 550 195 195 210 150 342.5 | 305 180
~ 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
8| H110K | 465 620 300 240 230 220 500 440 370 350 450 380
[ H160K |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 - - -

power factor converter Reactor 1, Reactor 2 Outside box

* = ! !
4| h = s J
T T
[T T
w s | \ | -
| W D_| | w_ | LD ooo . ]
‘ o ‘ W Lo |

*3  Install reactors (FR-HCL21 and 22) on a horizontal surface.
*4  The H280K or higher are not equipped with FR-HCB2. A filter capacitor and inrush current limit resistors are provided
instead.
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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) |0.4to1.5 |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 =1 400 Hz
PWM frequency permissible range | 0.5 kHz to 14.5 kHz
MaXImuThv;IFil{i‘igrlﬁ‘angttOhr between 300 m
Approx. mass (kg) 8.0 [11.0 [20.0 [28.0 38.0 590  [78.0

Surrounding air temperature

-10°C to +50°C (non-freezing)

=

“E’ Surrounding air humidity 90% RH or less (non-condensing)

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

EI Altitude/vibration Maximum 1000 m above sea level, 5.9 m/s2 or less at 10 to 55 Hz (directions of X,

Y, Z axes)

x1  Determined by the specification of the connected inverter (400 V class).

» Connection diagram

MCCB MC
Three- —x s
phase AC ~ — X it

power supply 7 U

* Outline dimension (Unit: mm)

Within 5 m
> Within 300 m
FR-ASF [+

Inverter

R ue ©

S
S V-
T we ©

[

Model w H=1 D=1
FR-ASF-H1.5K 220 [193 |160

FR-ASF-H3.7K 220 |200 |180
T FR-ASF-H7.5K 280 |[250 |215
FR-ASF-H15K 2 | 335 |260 [285

FR-ASF-H22K -2 |335 |340 |349
‘ FR-ASF-H37K -2 | 375 |445 |388

. FR-ASF-H55K 2 | 395 |445 |568

*]  This indicates the maximum dimension.
*2  The H15K or higher has a different shape.




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[IK 7.5 15 22 37
Applicable motor
capacity (kW) +1 5.5 75 1 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 voltages2 | Three-phase 380 to 480 V

Permissible AC voltage
fluctuation«2 823t0 528V

Maximum frequency=2 | 120 Hz
PWM carrier frequency | 2 kHz or lowers3

P i EM
rotective f&;t&;:ture (@] Open type (IP00)

Cooling system Self-cooling
Maximum wiring length | 100m or lower
Approx. mass (kg) 5.5 | 9.5 I 1.5 19
Surrounding air o ° .
= temperature -10°C to +50°C (non-freezing)
] A A
E Surm:::%'{:? 2 90% RH or less (non-condensing)
o
§ Atmosphere Indoors (without corrosive gas, flammable gas, oil mist, dust and dirt, etc.)
(=}
w Altitude/vibration Maximum 1000 m above sea level, 5.9 m/s? or less=4 at 10 to 55 Hz (directions
of X, Y, Z axes)
1 Indicates the maximum capacity applicable with the Mitsubishi Electric 4-pole standard motor. (PM motors are not
applicable.)
*2  Determined by the specification of the connected inverter (400 V class).
3 Set the 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 ding 1.96 m/s2
suppression filter ) . (exceeding 1.96 m/s®).
FR-BMF-H[JK » Connection diagram
within 100m
MCCB MC Inverter FR-BMF
Three- g o IR U X
SN Sl B
phase : 985 \% Yo—=M

* Install a step-down transformer.
* Outline dimension

O
=
—
FR-BMF-H7.5K FR-BMF-H15K, H22K FR-BMF-H37K g
;gg 2-¢ 6 hole ggg 2-¢ 10 hole 245 m
— @
4-Ms = 4m8 o 3
— — e . A ° o
TN - - L (L o
B "y NI (il | o
8 =.
i 88 ©
" i | | [ | >
X[Y1z] [_[rHofthi

. . - LT — 2
l‘l; - = h Earlhﬁ;mna\ * agg 3 (V8 Te'yw‘ a
o m | A—\\e 1 T@ i‘i, gl 4 [THOTHT U
" A (i Gl Rine e ®
| L) (V) W) 22:6 — (2}

Main terminal block (M4) &~ Crimping terminal: 8-6 Isolation cap color
23 Control terminal block (M3) hgwﬂu Main terminal block (M8) ‘D
Main terminal block (M5) — = »

o Control terminal block (M3) %

= (Unit: mm)
. Control terminal block (M3 (Unit: mm)
(Unit: mm)
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Name (model)

Specification and structure

Sine wave filter
MT-BSL-(H)[IK
MT-BSC-(H)[IK

« Sine wave filter 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.
(a) Low noise
(b) No surge current
(c)  Small motor losses (for a standard motor)
 Operating condition
The following settings and conditions are required to use a sine wave filter.
(a) 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.
(b) 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.)
(c) ltis applicable only under V/F control. (When Pr.72 = "25", V/F control is automatically set.)
(d)  When using the sine wave filter and the FR-HC2 together, use the MT-BSL-HC.
« Circuit configuration and connection
Sine wave filter

Inverter V| é T
(Carrier 2.5 kHz) Z

Reactor

iy 0 = |l voltage
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 ".

Moto_r Model . .
ca&%:;ty Reactor for filter Capacitor for filter«1 Applicable inverter

200 v | 72| 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 | gaject an inverter where
110 | MT-BSL-H110K(-HC) [ 1xMT-BSC-H110K | the rated motor current
132 | MT-BSL-H150K(-HC) | 2xMT-BSC-H75K x 1.1 will be 90% or less

400 V [ 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|c|D|E|F|G|H Vs

> MT-BSL-75K 330 (150 | 285 | 185 | 216 | 328 | M10 | M12 | 80
§ 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
4-G MT-BSL-H110K-HC | 420 | 170 | 400 | 195 | 235 | 370 | M12 | M12 | 180
installation z MT-BSL-H150K 455|200 [ 397 | 200 | 240 | 380 [ M12 | M12 | 190
hole g 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 495 | 200 | 405 | 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

Terminals | Model A B (o3 D E|F |G H | Mass(kg)
MT-BSC-75K 207 | 191 | 285 |233 |72 |41 |45 |97 |M8 |[3.9

MT-BSC-90K 282 | 266 | 240 | 183 |92 (56 |85 |7 |M12 |55
MT-BSC-H75K | 207 | 191 |220 | 173 |72 (41 |55 |7 |M6 |3.0
MT-BSC-H110K (207 | 191 (280 (233 (72 |41 |55 |7 M6 |4.0

-G G|

400V | 200 V

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 196.
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? 38 mm? 22 mm? 22 mm?

Installation hole




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

11 mm

* A shield earthing (grounding) P-clip is
included.
Positioning guide (key groove)

Inverter (When the FR-A8AP is used)  Encoder

PA1 ¢ A
PA2| | B
PB1 C
PB2 D
PZ1 F
PZ2 G

D/MS3106B20-29S
(As viewed from wiring side)

Model LengthL (m)
FR-V7CBL5 |5
FR-V7CBL15 | 15
FR-V7CBL30 | 30
« For cables of 30 m or longer, contact your sales representative.

Encoder cable
FR-V7CBL][]

« 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 mm2. )

Obptions Cable gauge for terminals PG and SD
Wiring s e n
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
" 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 | * Cables on order ) 1.25 mm? or more
6 or more cables in parallel
100 m or lower | Consult us separately.

Encoder connector (DDK Ltd.) (reference) (unit: mm)
Straight plug D/MS3106B20-29S Angle plug D/MS3108B20-29S

1-3/16-18UNEF-2A hole 18.26 11/4-18UNEF-2B hole 76.98 or less

18.26 1-1/4-18UNEF-2B hole

22.92

47 or less
©37.28

©37.28
[
9.53 or more

333

© =1 ‘
9.53 or more| ] i
55.57 or less 18.79 or less i
T
I

« This angle type connector is not an option item. Prepare the connector at the
customer's side.

1-3/16-18UNEF-2A hole

S9921A9( |esayduad pue uondo E

Cable clamp D/MS3057-12A

1-3/16-18UNEF hole 915.9

(Bushing ID)

35.0
0.7
37.3

(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
00170(5.5K)

FR-A846-00250(7.5K) to
00470(18.5K) 01

FR-A846-00620(22K) to

160(45K)

o o o

© ©

01010

FR-A846-01800(55K) to 03610(132K)

Hole
. Recommended n Recommended cable gland Recommended nut
Inverter capacity | Symbol layout example d'(anTnﬁt)e' (Manufactured by LAPP KABEL) (Manufactured by LAPP KABEL)
(a) Control circuit wiring 20.3 gﬁ:mgﬁ mgago'\gﬂ fg’g;gii’o ! SKINDICHT SM-M20 52103020
FR-A846-00023(0.4K i iri
to 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
@) Control circuit wiring 20.3 N TOD Moo D o 32030 1 SKINDICHT SM-M32 52103020
FR-A846-00250(7.5K i iri
o 00470(13_§K) ) | (b) 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
(d) Inverter output wiring SKINTOP MS-M40 53112050 =2
L SKINTOP MS-SC-M20 53112630 «1
(a) Control circuit wiring 20.3 SKINTOP MS-M20 53112020 SKINDICHT SM-M20 52103020
FR'?Sggégg?gg}((z)ZK) (b) AC power input wiring
(o] - *
(c) Brake unit connection wiring | 63 2§:H$8E mgmgg E;Hg:.,giy%so ! SKINDICHT SM-M63 52103070
(d) Inverter output wiring
(@) Control circuit wiring 203 N TOD Moo o 32030 1 SKINDICHT SM-M20 52103020
FR'{“&‘?&%%?%E)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 2 SKINDICHT SM-M63 52103070
(d) Inverter output wiring

*1  EMC-compliant cable gland
%2 General-purpose cable gland




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 LD ND HD FR-A840-[ ] SLD LD [ ND HD
00023(0.4K) 03250(110K) HF3600C-SJB | HF3300C-SJB
00038(0.75K) HF3010C-SZA 03610(132K) HF3600C-SJB I HF3300C-SJB
00052(1.5K) 04320(160K)
00083(2.2K) 04810(185K)
HF3020C-SZA HF3600C-SJB
00126(3.7K) 05470(220K)
00170(5.5K) HF3030C-SZA I HF3020C-SZA 06100(250K)
00250(7.5K) HF3030C-SZA 06830(280K) HF31000C-SJB
00310(11K) HF3040C-SZA
00380(15K) | HF3050C-SZA | HF3040C-5ZA Inverter model EMI filter model
00470(18.5K) | HF3060C-SZA AL SLD LD ND HD
00620(22K) HF3080C-SZA 07700(315K)
00770(30K) HF3100C-SZA 08660(355K) HF31000C-SJB
00930(37K) HF3150C-SZA | HF3100C-SZA 09620(400K)
01160(45K) HF3150C-SZA 10940(450K) HF31200C-SJB
01800(55K) HF3200C-SZA 12120(500K) HF31600C-SJB
02160(75K)
HF3250C-SZA
02600(90K)
* Noise filter wiring example
Install the rgcommended EMI filter by Soshin Electric Co., Ltd. to the input EMI filter Inverter
side of the inverter, as shown below.
©1 40 ©R Uo
phase — b2 sb—ds v —@
AC [ ] .

©3 6 © ©OT Wo
lo ob_do

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

S9921A9( |esayduad pue uondo E
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Low-Voltage Switchgear/Cables

® Mitsubishi Electric 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
currentlimiting performance and upgraded the overall breaking capacity.

Expansion of the conductor under the stator shortens the contact parting time of the
mover as compared to the conventional ISTAC structure. Movable conductor =
The current-limiting performance has been improved remarkably. (The maximum j
peak current value has been reduced by approx. 10%.)

Grid

A
Current C_\ —=

Increased reaction force of

+ Compact design for ease of use

The thermal adjustable circuit breakers and electronic circuit breakers are smaller. | movable conductor y
NF250-SGW NF250-SGV —

e

C.urrent B Fixed conductor

i (o)
VOIUme rat|0 79 A‘) M Breaking capacity comparison with a conventional model

(Compared with our conventional models) H H H H
250-RG :

(Conventional model: (New model: » 250-H | |
105 x 165 x 86 mm) 105 x 165 x 68 mm) g i i i
% 250-S B WS-V Series | |
g WS Series
+ Types of internal accessories are reduced from 3 types to 1 type 250-C
Standardization of internal accessories contributes to a reduction of stock and 125-RG @
delivery time. : : : : : : ;
20 40 60 80 100 120 140 160

kA at 400 VAC lcu

Conventional models™ RN For 32/63AF
For 125AF
For 250AF

 Nowmodels 1S

Applicable accessories
‘OAL OAX OAL+AX @SHT eUVT

+ Lineup of UL 489 listed circuit breakers with 54 mm width "Small Fit" Gm
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 NF.1 00.-CVFU NV50-SVFU N\'/106-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.

gy e ¥ ; ° ; Breaking capacity of UL 489 listed circuit breakers for 480 V
o . B - =Ll AC (UL 489)
im P T I e (i NF125-SVU/NV125-SVU
;_’_‘ “ R == | - z* ! NF125-HVU/NV125-HVU ..
' ik ‘ T it . : i r £ i i3 NF250-SVU/NV250-SVU ..
. . ® - —T_— : et NF250-HVU/NV250-HVU
T e “v e Ty
NF125-SVU NF125-HVU NF250-SVU NF250-HVU



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
Electric 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.

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 196.

*]  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 1A

MS-N series

New MS-T series

Frame size

18 A

32A

SD-N

None

None

SD-T (New model)

SD-T12

SD-T20

SD-T21

.
Beece™

SD-T32

+ Standardization

» Covers provided as standard equipment

Safety improvement is achieved by the standard terminal cover.

It is not necessary for the new MS-T series to order a dedicated
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 standard integrated terminal cover eliminates the need for
additional ordering.

» Widened range of operation coil ratings (AC operated model)
The widened range reduces the number of operation coil rating
types from 14 (MS-N series) to 7.

The reduced number of the operation coil types enables more
simplified customers' ordering process and the faster delivery.

« Customers can select the operation coil more easily.

e 2000 covers 2©
e ; a“ached as
.y e dard.

Covers + Contactor
(Conventional product)

+ Global Standard
« Conforms to various global standards

(MS-T series)

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

(Conventional product) (MS-T series)
i Rated vol ;

Coil 50a:| = 13920[\31 Coil |Rated voltage [V]
12VAC 12 12 designation| 50 Hz/60 Hz
24VAC 24 24
48VAC | 481050 | 481050 24 VAC 24
100 VAC 100 700 to 110 48 VAC 48 t0 50
120 VAC | 11010120 | 11510 120
127VAC | 12510127 | 127 100 VAC 100 to 127
200VAC 200 | 20010220
520VAC | T 0Tm | 20 200 VAC 200 to 240
230 VAG | 22010240 | 23010 240 300 VAC 260 to 300
260 VAG | 24010 260 | 260 to 280
S0vAc | sisioss0 | 0 400 VAC | 380 to 440
400VAC | 380t 415 | 400 to 440 500 VAC 460 to 550
440VAC | 415440 | 460 t0 480

500 VAC

500

500 to 550

%12 VAC type is made on order.

Standard

Applicable Standard Safety Standard
International Japan Europe China U.S.A./ Canada
EN Certification GB
EC Directive body
IEC. | JIS el A @ o@)us
TUV Rnewrsang *3

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.

sa|qen/ieabyosymg abejjop-mo] E
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Environment-friendly Mitsubishi Electric 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 Electric FA
equipment and can be used globally.

@ Features

+ Bifurcated contact adopted to achieve high contact reliability - _ ;
Contact reliability is greatly improved by combining bifurcated moving contact and stationary contact. . v

This series responds to the various needs such as the application to safety circuit. / é,-i-' L
(The MS-T series also has bifurcated contacts.) Sy Sy ;«? 5

+ 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

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
unit. The motor circuit breaker provides protection against
using a circuit breaker and a motor circuit breaker and a Inside the enclosure Inside the enclosure

The motor circuit breaker, applicable to the motor circuit, has the
Example of space saving
overload, phase loss, and short circuit.
magnetic contactor magnetic contactor
hd

functions of a circuit breaker and a thermal overload relay in one
hd hd
Motor circuit configuration Motor circuit configuration using a

Disconnection
(ff!r : bl ons
an
5 | oot e med a7

rirer
Circuit breaker

-4

e
Magnetic contactor

With motor circuit breakers

dow“s’\‘l-"“g p
enclosu®

i et
Magnetic contactor Fu‘\; s

by | (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)

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
Standard EC Directive body cB
IEC JIS ce o@)us

+ 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.



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

Rated sensitivity current
IAn>10%(Ig1+Ign+lgi+lg2+lgm)
Standard breaker

Rated sensitivity current

IAn>10x%{Ig1+Ign+lgi+3x(Ig2+igm)}
Ig1, 1g2: Leakage currents in wire path during commercial power

supply operation

Ign: Leakage current of inverter input side noise filter
Igm: Leakage current of motor during commercial power supply

operation

Igi: Leakage current of inverter unit

Example of leakage current of
cable path per 1 km during the
commercial power supply operation
when the CV cable is routed in
metal conduit

(200 V 60 Hz)

Leakage current example of
three-phase induction motor
during the commercial
power supply operation
(200 V 60 Hz)

— —

Z 120 z2

£ 100 £,

£ 80 2 07|

c c 0.5

0 60 5 g

= LA = 03]

3 40 30
] 0.

g 20 g

g S o1

© 235 8142238 80150 ©

[}

o 55 3060100 Q@

Cable size(mm®)

Example of leakage current per 1 km during
the commercial power supply operation
when the CV cable is routed in metal conduit

(Three-phase three-wire delta
connection 400 V 60 Hz)

120
100
80
60
40
20

leakage currents (mA)

235 8142238 80150
55 3060100

Cable size (mm?)

" 1.5 37 75 15223755

22 55 111853045
Motor capacity (kW)

Leakage current example of three-
phase induction motor during the
commercial power supply operation

(Totally-enclosed fan-cooled
type motor 400 V 60 Hz)

< 2.0
S

o 1o
€ 07
g 0.5
3 03
g 02
]

<

o 1
ko) 1.5 3.77.515223755

2.2 5.5 1118. 53045
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-AB00
Invertey (Standard model)
EMIC filter ON OFF

Phase
earthing 22 1
(grounding)

<Example>

55mm?x5m  55mm?x50m

ELB | Noise
L 1| filter
P =\ ¢3
—0 o5—H] 200V
2.2 kW
= Igm
Igi
(a) Install the earth leakage circuit breaker (ELB) on the input side of the
inverter.

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

+ Selection example (in the case of the above figure)

Breaker designed
for harmonic and Standard breaker
surge suppression

Leakage current Ig1 33x Sm =017
(mA) 1000m
Leakage current Ign

(mA) 0 (without noise filter)

1 (without EMC filter)
Refer to the following table for the leakage
current of the inverter.«1

Leakage current Igi
(mA)

Leakage current Ig2 33 50 m 165
(mA) 1000m

Motor leakage current 0.18
Igm (mA) :

Total leakage current
(mA) 3.00 6.66

Rated sensitivity
current (mA) 30 100
(=lg % 10)

1 Forwhether to use the EMC filter or not, refer to the Instruction Manual
(Detailed).

so|qen/ieabyosyimg abejjop-mo] E

(mA)
400 V class (Input power supply conditions: 440 V/60 Hz, power supply unbalance: within 3%)
Inverter/ FR-A800 FR-A846-C3 FR-A846-C2 FR-A842 K
converter unit (Standard model) | (IP55 compatible model) | (IP55 compatible model) | (Separated converter type) ConvertenunitER: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

2 1 2 1 2 1 2 1
(mA)

*1 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.
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4 280K or lower

Molgfg::rs‘cig;c:g; ?:'i'fcalll(i?rbgggk%?) *2 '"p"é:;f:c?giﬁ?e‘ic Recommended cable gauge (mm?) =4
2| Motor Applicable inverter (ELB) (NF, NV type) R/L1, S/L2, T/L3
S| om | (nBratng) Power factor improving (AC or DC) | PO S RN | POt B obetor © | U, VoW
connection connection
Without With Without With Without With
04 FR-A820-00046(0.4K) 5A 5A S-T10 S-T10 2 2 2
0.75 FR-A820-00077(0.75K) 10A 10A S-T10 S-T10 2 2 2
15 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 30A 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
> 1" 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 225A 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
04 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
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
5.5 FR-A840-00170(5.5K) 30A 20A S-T21 S-T12 2 2 2
7.5 FR-A840-00250(7.5K) 30A 30A S-T21 S-T21 3.5 35 35
1" 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 5.5 5.5
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
S 37 FR-A840-00930(37K) 150 A 100 A S-T65 S-T50 22 22 22
¥ [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
*]  Assumes the use of a Mitsubishi Electric 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, refer to "Instructions for UL and cUL" in the Instruction Manual
(Startup), and select an appropriate fuse or molded case circuit breaker (MCCB).)
*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.
i o*® 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.



€ 315K or higher

Molded case circuit breaker HIV cables, etc. (mm?) =4
. (MCCB) =2 .
Motor Applicable Applicable o Input-side -—
Voltage | output inverter model — magnetic ,
(KW) +1 (ND rating) converter model earth Ieakag(e CIr)CUIt breaker RoTactol SIL2, | P/+,N/- | U,V, W
(NF, NV type) Wy
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
SO0 1000 A rated
450 FR-A842-10940(450K) FR-CC2-H450K 1000 A product 2x250 2x250 2x250
500 FR-A842-12120(500K) FR-CC2-H500K 1200 A ;?g;)u’; rated 3x200 | 3x200 | 2x250
1 Assumes the use of a Mitsubishi Electric 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, refer to "Instructions for UL and cUL" in the Instruction
Manual (Hardware), and select an appropriate fuse or molded case circuit breaker (MCCB).) |jMCCBH 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.
x4  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.
RIS CEETELILELEN
) NOTE :

mmmmsmmn?

* 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.
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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 | Capacities requiring
installation of

4000 AC reactor

3000
2000
1000

Power supply system
capacity

110165 247 330 420 550 kVA

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. OCJ]) 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



¢ Waterproof and dustproof performances (IP55

compatible model)

The inverter is rated with an IPX5x1 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 indoorx4 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.

1 IPX5 refers to protection of the inverter functions against water
jets from any direction when about 12.5-liter water=3 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  IP5X 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 .
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€ 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

N

0 (40 |60 |80 |100 (120 |133.33|160 |180 (200

setting (Hz)

€ Permissible
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

N
o
s

Vibration amplitude
(double amplitude) (um)
NWAOID © S
oo0oS © &5

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.

L (mm)

Motor
*1

Permissible
radial load (N)

Permissible
thrust load (N)

MM-CF52(C)(B) to152(C)(B) 55

980

490

MM-CF202(C)(B) 10352(C)B) | ;4

MM-CF502(C) to702(C)

2058

980

*1  For"L"in the table, refer to the figure below.

L

$Radial load

el
| | /=7 Thrust load

L: Distance from the flange mounting
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.



@ 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 196. 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 Electric earth leakage circuit breaker designed for
harmonics and surge suppression. (Refer to page 195.)

When installing a molded case circuit breaker on the inverter
output side, contact the manufacturer of each product for
selection.

4 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.

4 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 202.)

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.

4 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.

4 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 176), a
DC reactor (on page 177), or a high power factor converter (on
page 185).

€ 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 197.

& 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.
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4 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
drop to 2% or less. (The table on page 196 indicates a selection
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
incorrect activation of the overcurrent protective function. Refer
to the maximum wiring length shown in the following table.
When multiple motors are connected, use the total wiring length
shown in the table or shorter (100 m or shorter under vector
control and PM sensorless vector control. )

(carrier frequency)

FR-A820- | FR-A820-
00046(0.4K), [00077(0.75K),
FR-A840- | FR-A840-
00023(0.4K) | 00038(0.75K)

FR-A820-00105(1.5K)
or higher, FR-A840-
00052(1.5K) or higher

Pr.72 setting

2 (2 kHz) or lower (300 m 500 m 500 m

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
potentiometer, not using the parameter unit, use a shielded or
twisted cable as shown in the figure below. Connect the shield
cable to terminal 5, not to the earth (ground).

Shielded cable

S Frequency setting
Frequency setting Twisted cable potentiometer

potentiometer

& Earth (ground)

When the inverter is set for the low acoustic noise operation, the
leakage current increases compared to in the normal operation
due to the high speed switching operation. Always earth
(ground) the inverter, the converter unit, and the motor. Also,
always use the earth (ground) terminal of the inverter/the
converter unit for earthing (grounding). (Do not use a case or
chassis.)

Electromagnetic interference (EMI)

For the low acoustic noise operation with high carrier frequency,

electromagnetic noise tends to increase. Take countermeasures

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
itself.

EMI measure example

Enclosure Decrease carrier frequency Install filter (FR-BLF,
T~ FR-BSFO01) on
Inverter ‘X/—Lﬁ inverter output side.
power ‘ E c Inverter ‘ Motor
supply  ——x_: filter

| 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. H Use a twisted pair shielded cable

Control Power | | J Sensor
power T | supply for T
supply : sensor

Do not earth (ground) % Do not earth (ground) shield but

enclosure directly. connect it to signal common cable.

Do not earth (ground) control cable.

& leakage current

Capacitances exist between the inverter/the converter unit /0
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

Type Influence and countermeasure

* Leakage currents may flow not only into the inverter/the
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
Pr.72 PWM frequency selection setting.

However, the motor noise increases. Selecting Pr.240
Soft-PWM operation selection makes the sound
inoffensive.

* By using earth leakage circuit breakers designed for
harmonic and surge suppression in the inverter's own
line and other line, operation can be performed with the
carrier frequency kept high (with low noise).

Influence and
countermeasure

Inverter

Power

supply @ =i
o Leakage
Transmission breaker <------ il

path NV2

St
Leakage

breaker

+ Line-to-line leakage current

Type Influence and countermeasure

« 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
sensor is recommended.

o 2
Transmission | ¢

MCCB MC
ower — ]

Thermal relay

Motor

i Inverter/
— ~" | converter
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N Line-to-line static
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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 |31 26 |[1.8

Used (AC side) |38 (145 (74 (34 |32 19 |17 |13

Used (DC side) |30 |13 84 |50 (47 |32 (3.0 |22

Used (AC, DC sides) [ 28 | 9.1 72 |41 32 (24 |16 (14

» Rated capacities and outgoing harmonic currents when driven by
inverter

| Fundamental | ontal Outgoing harmonic current converted
Applied| wave current |wavecurrent| Rated

C from 6.6 kV (mA)
motor (A) converted | capacity

W) from 6.6 KV | (KVA) (No reactor, 100% operation ratio)
200V(400Vv| (™A 5th | 7th [11th|13th|17th|19th|23rd|25th

0.4 |1.61(0.81 |49 0.57  |31.85/20.09(4.165|3.773|2.107(1.519]|1.274|0.882

0.75 (2.74 (1.37 |83 0.97  |53.95/34.03|7.055|6.391|3.569(2.573|2.158|1.494

1.5 [5.50 [2.75 |167 1.95 [108.6(68.47|14.20{12.867.181|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|1237.4|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 (73.1 (36.6 |2220 25.9 |14431910.2(188.7|170.9|95.46(68.82|57.72|39.96

Input
power

Target

capacity Countermeasure

30 (98.0 (49.0 |2970 34.7  |1931 (1218 (252.5|228.7(127.7|192.07|77.22(53.46

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
Suppression Guidelines for Consumers Who
Receive High Voltage or Special High Voltage"
published in September 1994 by the Ministry of
International Trade and Industry (the present
Japanese Ministry of Economy, Trade and
Industry). Take countermeasures if required. Use
the following materials as reference to calculate
the power supply harmonics.
All capacities | Reference materials
* "Harmonic Suppression Measures of the
General-purpose Inverter"
January 2004, Japan Electrical Manufacturers'
Association
« "Calculation Method of Harmonic Current of the
General-purpose Inverter Used by Specific
Consumers"
JEM-TR201 (Revised in December 2003), Japan
Electrical Manufacturers' Association

Three-
phase
200V

Three-
phase
400 V

45 (147 (73.5 |4450 52.1 2893|1825 (378.3|342.7{191.4|138.0|115.7(80.10

55 |180 |89.9 (5450 63.7 3543|2235 [463.3|1419.7|234.4{169.0|141.798.10

Outgoing harmonic current converted
from 6.6 kV (mA)

Fundamental |Fyndamental
Applied| wave current |wave current| Rated

r?:vt\:,:)r (A) | converted! °?|'3\7Xi)'y (With a DC reactor, 100% operation ratio)
200V(400Vv| (™A 5th | 7th [11th|13th|17th19th|23rd|25th

75 (245 (123 |7455 87.2 |2237|969 (626 |373 (350 (239 |224 |[164

90 (293 (147 (8909 104 [2673 1158 |748 (445 |419 |285 (267 |196

110 (357 (179 (10848 (127  |3254 {1410 |911 (542 (510 |347 (325 (239

For compliance to the "Harmonic Suppression Guideline of the
General-purpose Inverter (Input Current of 20A or Less) for
Consumers Other Than Specific Consumers" published by JEMA

Input Target
power capacity Measures
Connect the AC reactor or DC reactor
recommended in the Catalogs and Instruction
Manuals.
Three- Reference materials
phase i)\ZV::N or « "Harmonic Suppression Guideline of the
200V General-purpose Inverter (Input Current of
20A or Less)"
JEM-TR226 (Published in December 2003),
Japan Electrical Manufacturers' Association

132 |- 216 |13091 153 (3927 (1702|1100 (655 |615 |419 (393 |288
160 |- 258 |15636 (183 4691|2033 (1313|782 |735 |500 |469 (344
220 |- 355 21515  |252 6455 (2797 {1807 (1076 |1011 |688 |645 |473
250 |- 403 |24424 (286 7327|3175 (2052|1221 |1148 (782 |733 [537
280 |- 450 |27273 (319 8182|3545 (2291|1364 1282 (873 |818 (600
315 |- 506 (30667 359  |9200 (3987 |2576 {1533 (1441981 (920 (675
355 |- 571 |34606 |405 10382|4499 {2907 |1730 1627 1107 {1038 |761
400 |- 643 |38970 (456 11691|5066 {3274 |1949 1832 1247 |1169 (857
450 |- 723 43818 512 13146|5696 {3681 12191 {2060 (1402 |1315 [964
500 |- 804 (48727 |570 14618|6335 [4093 |2436 {2290 1559 |1462 |1072
560 |- 900 |54545 638 16364|7091 (4582 |2727 |2564 (1746 |1636 |1200
630 |- 1013(61394  |718 18418|7981 {5157 |3070 2886 {1965 |1842 1351

» Conversion factors

e . P Conversion
Classification Circuit type coefficient Ki
Without reactor K31 =3.4
Three-phase bridge | With reactor (AC side) |[K32 = 1.8
3 (Capacitor With reactor (DC side) [K33 = 1.8
smoothing) With reactors (AC, DC _
) K34 =14
sides)
o When a high power
Self-excitation . _
5 three-phase bridge Lascetgr converter is K5=0

uonesadQ pue uol}d9|9S UO uolnedsald H
w
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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
(W)’ | FRHELD | Model | foR,) | Model | o "RRC,) | Model | iy | Model | ioia)
0.2 0.4K-2 0.4K ] 00046 |15
0.4 04K | 04K |00046 |4.6 0.4K | 00046 |4.2 04K 100046 |3 0.75K | 00077 |3
0.75 0.75K 0.75K 00077 |5 15K | 00105 |5
15 15K |0.75K | 00077 |7.7 0.75K | 00077 |7 15K 00105 |8 22K |00167 |8
2.2 22K |15K |00105 [105 15K | 00105 |9.6 22K |00167 |11 37K 00250 |11
3.7 37K |22K |00167 |16.7 22K | 00167 |152 3.7K | 00250 [17.5 55K | 00340 |17.5
55 55K |3.7K |00250 |25 37K | 00250 |23 55K 00340 |24 75K | 00490 |24
75 75K |55K | 00340 |34 55K | 00340 |31 75K | 00490 |33 11K 00630 |33
(T 11K 75K | 00490 |49 75K | 00490 |45 1K 00630 |46 15K | 00770 |46
15 15K 11K 00630 |63 11K 00630 |58 15K | 00770 |61 185K | 00930 |61
18.5 185K | 15K  |00770 |77 15K | 00770 | 705 185K | 00930 |76 22K | 01250 |76
22 22K 185K | 00930 |93 185K | 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 | 266 75K | 03800 | 268 90K | 04750 | 288
90 90K 75K | 03800 | 346 90K | 04750 | 346 n B B
110 ok | 7oK | 03800 380 90K | 04750 |432 B B B B B B
132 110K:3 |90K | 04750 |475 s s s B B B B B B
¢ 400 V class (model: FR-A840-[])
Motor DC reactor SLD (superlight load) LD (light load) ND (normal load, initial value) HD (heavy load)
capacit
(kr:N)* ly [FssalEA e cu?rztnetd(A) el cu ll'arztni.d(A) el cuﬁ'aetnetd(A) el cunl'arztrftd(A)
0.2 HO.4K+2 04K ] 00023 |08
0.4 HO.4K |0.4K |00023 |23 0.4K |00023 |21 04K 100023 | 1.5 0.75K | 00038 |15
0.75 HO.75K 0.75K | 00038 |25 15K 00052 |25
15 H1.5K | 0.75K |00038 |38 0.75K | 00038 |35 15K | 00052 |4 22K |00083 |4
2.2 H22K |15K |00052 |52 15K | 00052 |48 22K | 00083 |6 37K | 00126 |6
3.7 H3.7K |22K |00083 |83 22K |00083 |76 37K |00126 |9 55K |00170 |9
55 H55K |3.7K |00126 |126 37K | 00126 |115 55K | 00170 |12 75K | 00250 |12
75 H7.5K |55K |00170 |17 55K |00170 |16 75K 00250 |17 11K 00310 |17
1 H11K |75K |00250 |25 75K | 00250 |23 11K 00310 |23 15K | 00380 |23
15 H15K | 11K 00310 |31 11K 00310 |29 15K | 00380 |31 185K | 00470 |31
185 H18.5K | 15K | 00380 |38 15K | 00380 |35 185K | 00470 |38 22K | 00620 |38
22 H22K | 185K | 00470 |47 185K | 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 HT5K [0 | 01800 1180 55K | 01800 | 144 75K | 02160 | 144 90K | 02600 | 144
90 H90K 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 - N N
315 H315K [250K |06100 |610 280K | 06830 | 610 . . . . . .
9 355 H355K | 280K | 06830 |683 - - - B . . . . .
3 @& 400V class (model: FR-A842-[])
g L SLD (superlight load) LD (light load) ND (normal load, initial value) HD (h load)
= cg/lr::;:y unit superlight loa ght loa ormal load, al value eavy loa
(=2 (kW)+1 | FR-CC2]] Model cuﬁ";‘n‘i"( A) Model cuﬁg‘n‘id( A Model cuﬁz‘n‘i"( ) Model cuﬁ:‘:td( A
® 780 F315K |- - - - - - . . - 316K 07700 | 547
= 315 H315K |- B B B B . 315K | 07700 |610 355K | 08660 |610
=X 355 H355K |- B B 315K | 07700 |683 355K | 08660 | 683 400K | 09620 | 683
o 400 H400K | 315K | 07700 | 770 355K | 08660 | 770 400K | 09620 |770 450K | 10940 | 770
pr 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 s s s B B B s s s

*1  Indicates the maximum capacity applicable with the Mitsubishi Electric 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

4 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).

2001200220 V
50/ 60/ 60 Hz

230V

200 200
50 60 * For the 200 V
class
In Japan In the United States

@ Interchangeable installation size

* Replacement can be smoothly
performed because the installation
size (frame number) is compatible
with our standard efficiency motor
SF-JR series.

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.)

Replaceable in the
same space

{

SE-PR a
= ,
Excellent interchangeabity

& with the same shaft diameter
*#, and the same shaft height!

*

*

w

*

FS

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

0075 15 22 37 55 75 11 15 185 22 30 37 45 55
Output (kW)

» Economic efficiency on an energy saving effect

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
|
|
|
\

<Calculation formula>
100 100
X [ Efficiency of — Efficiency of

iy hours By days of B
current motor  SF-PR model operation

(%) (%)

When replacing our standard motor SF-JR with the SF-PR on the ventilation
fan in plant

< Condition>
Type : 11 kKW 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

sl0jJo|\ 9|qnedwon E
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€ Lineup

Symbol| Installation Symbol| Classification

Symbol|  Structure Series Symbollw'th or without | Symbol| Country code
pR | Premium series None Foot mounting| | None | Indoor type (IP44) eg None | Japanand
Steel plate frame}| O |outdoor type (IP44) None |Without brake the U.S.A.
v Vemcal type Dust-proof and | B | withbrake || UL [US UL standard
eAvailable models F_|Flangetype || P |waterproof type(IPS5) KR | Korea
EU Europe
e i i Totally-enclosed fan-cooled type CN 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 . . . . . . . . . . . . . . .
3.7 0 0 0 0 0 . 0 0 . . . . . . .
55 . . . . . . . . . . . . . . .
75 . . . . . . . . . . . . . . .
11 . . . . . . . . . . . . . . .
Output 15 . . . . . . . . . . . . . . .
(kw) 185 . . . . . . . . . . . . . . .
22 hd hd hd hd hd hd hd hd hd hd hd hd hd hd hd « The vertical type and the flange
30 ° ° ° ° ° ° ° ° e ° ° ° ° ° ° type are also available for the
37 . . . . . o o o o o o o o o .
15 . . . . . . . . — . . . . . . outdoor type and the dustproof/
55 . . — . . — — — — . . — . . — waterproof type.

sJiojo|\ 9jqiedworn
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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.

4 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 J SF-HRCA model(High-efficiency constant-torque motor)
operation

torque (%) SF-HR model(High-efficiency motor)

100 |Y ‘i *
o i -
S ! <:| ! 220, 230/440, 460 V
o i i
< ! ! ! 200 V/400 V
° ! . ‘
g |l <;| Significantly,
o I
8 50 [i--Yi-expanded-t-—— Ty
45 <:| *************** fomooosooooooooooIa y
| | |
i L i i
I i | | 1 Frequency
05 3 6 60 120 B9

4 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
® 4 | |
Q ! ! 220, 2307440, 460 V
(3
2 i I SF-HRCA ! 200 V/400 V
5~ |iimproved :
T i | |
R - S L
i
I

45 fr------ -
i
|
|
‘

Frequency
(Hz)

i
i
i
i
6 20 60 120

60 Hz torque reference indicates that the rated motor torque is 100% during 60 Hz operation.

4 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 -
i _ g 150 f——= -1
1 /5.5 kW or higher © : | 220, 230/440, 460 V
150 f-| 3 i
i g I |
<l s ! |
= i 5 ! ! 200/400 V
[} ! a 100 1 1
g | ] ! i
= |
S 1001 © ol o O £
5 | o - . L Iltzaad
S gf-----m e 0 1 ! 1
e e 1 | !
&l | | | |
1 | 1
| : | : |
| | 0 1 L !
1 ! 6 60 120
0 1 ! Output frequency (Hz)
03 60 120
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 VIF control
220, 230/440, 460 V 220, 230/440, 460 V
° 100 200/400 V Q 100 f---- 200/400 V
g | z i
S ‘ g !
-— ! -
E | £ |
3 50 ’:"""""""""""7 ””””””” /A 8 % 7""3"""""""""7 77777777777777 SO
45 - mmmm oo Ao T L e H Ao e
! 1 1 1 I 1
I 1 I I i 1
1 i 3 | : :
| 0 !
003 60 120 6 60 120

Output frequency (Hz)
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€ Improved environmental resistance

» Environmental resistance was improved due to the change from
the fan cooled type to the blower cooled type. The IP55
compatible motor with an encoder is now also available.

+ With the wire-saving design, improved reliability can be obtained.

+ Anti-corrosive coating (type 3) is also available.

& Fast-response / high-accuracy vector control 4 Motor torque

Fast-response and high-accuracy vector control can be performed * Excellent speed accuracy

by the use in combination with the general-purpose FR-A800 Speed fluctuation ratio: +0.01% (for power driving)
inverter, plug-in option (FR-A8AP/A8AL), and control terminal option * Wide range of speed control

(FR-A8TP). Speed control range: 1:1800 (for power driving)

+ Continuous operation torque

4 Wide range of constant-torque characteristics
By selecting vector control, constant-torque continuous operation
can be performed in the range from 0 Hz to 60 Hz (zero speed

control and servo lock are available). 100%

(60 Hz reference)

Vector control

4 Energy saving / CO2 emission reduction

The premium efficiency motor with encoder (compatible with IE3)
meets the Top Runner Standard in Japan and the Energy 579
Independence and Security Act (EISA) in the United States. (60 Hz reference)

€ Compatibility with the inverter

The motor is used in combination with an inverter of the same

I

capacity. 0 60 100
Frequency [Hz]
The reference torque differs from that of the SF-V5RU series motor.
€ Lineup
eModel

Symbol | Installation method
None | Foot mounting type

Symbol | Classification Symbol | Output
None | Indoor type (IP44) None | Without brake 1K 1.5 kW 18K | 18.5 kW None Without
[ F | Fangetype | | O [Outdoortype (IP44)| | B | Withbrake | | 2K | 22kW | 22K | 22kW | | _H | 400V class | T Thermostat
p Dustproof/waterproof 3K 3.7kW | 30K 30 kW A Thermistor
type (IP55) 5K | 55kW | 37K | 37 kW
7K [ 75kwW | 45K [ 45KkwW
11K | 11kW | 55K | 55kwW
15K | 15 kW




@ 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.

4 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 Electric 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

Maximum torque for short time (0.4 to 3.7K)

N
o
S

(5.5K to 55K)

o
=}

Output torque
<]
o

2
>

70}~
63~

Real sensorless
vector control

003 20 60 120
Output frequency (Hz)

Maximum torque for short time(0.4 to 3.7K)
170|: .
o (5.5K to 55K)
$ 130
g
[}
= 100
5
2
5
I L S
(%) 5311
oft :
0.3 20 50 120

Output frequency (Hz)

4 *3

[st=}

VIF control
=W ON® o= O
(=]

22 Output torque

05 Woo 5o

Output frequency (Hz)

120
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

/37K 16 55K

= Output torque
(<.
o

VIF control -
(0.2K to 55K)

oL L : '
36 20 30 40 60 120
Output frequency (Hz)

0.4 to 3.7K

5.5K 7.5K to 30K
851 T

(37K 16 55K

2 Output torque

(0.2K t 55K) |

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 toque 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

» Continuous operation even at low speed of 0.3 Hz is possible
(when using Real sensorless vector control).

For the 37 kW or lower (except for 22 kW), load torque is not
needed to be reduced even at a low speed and constant torque
(100% torque) continuous operation is possible within the range
of speed ratio 1/20 (3 to 60 Hz).

(The characteristic of motor running at 60 Hz or higher is that
output torque is constant.)

Installation size is the same as that of the standard motor.

Note that operation characteristic in the chart below cannot be
obtained if V/F control is used.

4 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.

4 Standard specifications (indoor type)

Output | Number of | Frequency P
(kW) poles range Common specification
0.4
0.75
1.5
2.2 3t0 120 Hz
37 Base frequency 60 Hz
. * Rotation direction (CCW)
5.5 Counterclockwise when viewed
75 from the motor end
M 4 * Lead wire
3.7 kW or lower: 3 wires
15 5.5 kW or higher: 6 or 12 wires
185 3to 100 Hz | * Surrounding air temperature: 40°C
or lower
22 The protective structure is IP44.
30
37
45 3to65Hz
55

+ Continuous rated range of use (Real sensorless vector control)

60 Hz torque reference
(when the inverter is 0.4 kW to 7.5 kW)

60 Hz torque reference
(when the inverter is 11 kW to 22 kW)

Maximum torque for short time (0.4 kW to 3.7 kW)

200
I
i Maximum torque for short time \\\
i (5.5kWto 7.5 kW) . )
1 / Maximum torque for short time
150 150
| AN 220V }
3 i Continuous operation torque '~ ! . .
g ! (0.4 KW to 2.2 kW, 5.5 kW, 7. é kW | Continuous operation torque 200V
- I
5 100 K 200V 1, (15kW, 18.5 kW)
gm | ‘
=] I I I
© 0 7}7:x 777777777777777777 TRt 7T
(%) (gg) T - €ontinuous operation torque
LT e Bt S
(32)73773"7"7”7”7”7”7”j""i""”""”::,_"‘ 1 i\ Continuous operation !
@[ | | | ! - i (22 kW) ‘ !
Lo ' ! - !~ Continuous operation, torque !
oLl ; ! ot L a1kw ! |
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
150 [r
150 | i i \
5} i i 130 [Hm=--mmm - mmmmm oo
=3 | Continuous operation torque | o | Continuous operation | |
o I =]
= i e i T 40| L~ torque (37 kW) o
2 100 | e L R NI
o [ ! 5 olN P
3 R 3 < o 1~ Continuous operation | |
Co) o . ] o P11 torque (45 KW, 55 kW) !
§ proozzzrzzoIiiooons i O H .
; ! . o
1 1 [ ! P!
1 1 [ ! !
1 1 [ ! !
1 : L )
0 0.3 60 100 00.3 310 60 65

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.




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-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.)

4 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

<1.5 to 22 (kW)>

Maximum torque for short time

150 |
\
% Continuous i\
S operation torque |
5 100 | Constant power
(%) 50f----------

0 1500
Speed (r/min)

3000

<30 to 55 (kW)>

Maximum torque for short time
[

-
3N
o

Continuous \
operation torque Constant power

Reduced output

HO

utput torque
©

Ol
o
)

g
(=2}
o

0 1500 2400 3000
Speed (r/min)

* SF-V5RU1, 3, and 4

1000 r/min torque reference (speed ratio 1:2)

1000 r/min torque reference (speed ratio 1:3)

500 r/min torque reference (speed ratio 1:4)

<1.5 o 37 (kW)>

Maximum torque for short time
150 " (SF-V5RU[K1Y)

(SF-V5RU[IK1)
120

Continuous operation 1\,
torque '

X Output torque

Maximum torque for short time

Constant power

Reduced output

30 kW

(SF-V5RU30K1)

Speed (r/min)

<1.5 to 30 (kW)>

Maximum torque for short time
/ SF-V5RU[IK3Y)

N
a
o

Maximum torque for short time
(SF-V5RU[IK3)

-
N
o

Continuous operation
torque

-
o
o

2 Output torque

<1.51t0 15 (kW)>

Maximum torque for short time
(SF-V5RUI[IK4Y)

-
o
o

Maximum torque for short time
(SF-V5RU[IK4)

N
N
o

-
o

0 Continuous
operation

2 Output torque

Constant power torque |
' Constant power
(%) 63 =========if-=--- (%) I
~ 375F----== PNy Sy
- 30F------ e
! ! ! e e RREEEREEE :
0 H H . 0 M .
0 1000 2400 3000 0 500 2000

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[IK4 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[IK4Y.
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4 Motor model

SF-V5RU EI

|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 22 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

*1
*2

€ Model lineup (®: Available model, -: Not available)
» Rated speed: 1500 r/min (4 poles)

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 [I[I[I[][] T, the plug-in option (FR-A8AZ) is required additionally.

Model Standard | Rated output (kW) | 1.5 2.2 3.7 5.5 7.5 1 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)[] o o ° ° ° ° . ° ° ° ° ° °
Flange type SF-V5RUF(H)[] . . . . . . . ° ° ° ° . R
Standard horizontal type with brake | SF-V5RU(H)[1B ° ° [ ° . . ) . 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 3.7 5.5 7.5 1 15 | 18.5 | 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)[]1(Y) . (] . ° . ] . ° . . -
Standard horizontal type with brake | SF-V5RU(H)[]1B(Y) . (] (] ° ° . ° . . . .
Flange type with brake SF-VSRUF(H)[]1B(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 3.7 5.5 7.5 1 15 | 18.5 | 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)[13(Y) (] ° . . . ° . . . -
Standard horizontal type with brake | SF-V5RU(H)[]3B(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
Model Standard | Rated output (kW) | 1.5 | 2.2 | 3.7 | 55 | 7.5 1 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)[J4(Y) . . . ° .
Standard horizontal type with brake | SF-V5RU(H)[]4B(Y) . (] ° . . . °
Flange type with brake SF-V5RUF(H)[]4B(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-V5RU1, 3, 4, SF-THY and inverter
When using the SF-V5RU1, 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.

212

m 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

9 Base frequency 33.33 Hz 33.33 Hz 16.6 Hz

3 Maximum speed 2000 r/min 3000 r/min 2000 r/min

S 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)

a" 1.5 kW 100L SF-V5RU1K1(Y) |00167(2.2K) 112M SF-V5RU1K3(Y) [00167(2.2K) 132M  |SF-V5RU1K4(Y) |00167(2.2K)

@ 2.2 kW 112M | SF-V5RU2K1(Y) |00240(3.7K) 1328 SF-V5RU2K3(Y) |00240(3.7K) 160M  |SF-V5RU2K4(Y) |00240(3.7K)

= 3.7kw 1328 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-V5RU5K3(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) 2258 SF-V5RU11K4(Y) [00770(15K)

n 15 kW 180M  |SF-V5RU15K1(Y) |00930(18.5K) [180L SF-V5RU15K3(Y) |00930(18.5K) [225S8 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 200L2 |SF-V5RU30K1(Y) |01870(37K) 225S+1  |SF-V5RU30K3(Y) [01870(37K) 280MD [SF-THY 01870(37K)
37 kW 2258 SF-V5RU37K1(Y) |02330(45K) 250MD+1 | SF-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 218.)

*]
*2
*3

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.




@ Motor specifications

@200 V class (Mitsubishi Electric dedicated motor [SF-V5RU (1500 r/min series)])

Motor type
SF-V5RU[ K 1 2 3 5 7 11 15 18 22 30 37 45 55
Applicable inverter model
FR-A820-[ JK (ND rating) 2.2 3.7 55 7.5 11 15 18.5 22 30 37 45 55 75
Rated output (kW) 1.5 22 3.7 55 7.5 11 15 18.5 22 301 37 45+ 55
Rated current (A) 8.5 115 | 176 | 285 | 375 54 72.8 88 102 126 168 198 264
Rated torque (N*m) 955 | 141 | 236 | 35.0 | 47.7 | 70.0 | 955 118 140 191 235 286 350
Maximum torque 150% 60 s (N*m) | 14.3 | 21.1 | 354 | 524 | 716 | 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 kg*m?) 67.5 105 175 275 400 | 750 875 1725 1875 3250 3625 3625 6850
Arn g 85dB
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 9 Single-phase 200 V to 230 V/60 Hz Three-phase 200 to 230 V/60 Hz
(withthermal | |0 ¢ 5 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)
*7*8
Recommended 0.36 A 0.18A 051A 0.69 A 0.68 A
thermal setting
Surrf)u_ndlng el PR e -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 Electric dedicated motor [SF-V5RUH (1500 r/min series)])
Motor type
SF-V5RUH JK 1 2 3 5 7 11 15 18 22 30 37 45 55
Applicable inverter model
FR-A840- ]K (ND rating) 2.2 2.2 3.7 75 1 15 18.5 22 30 37 45 55 75
Rated output (kW) 1.5 2.2 3.7 55 7.5 11 15 18.5 22 301 37 45 *1 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 | 955 118 140 191 235 286 350
Maximum torque 150% 60 s (N*m) | 14.3 | 21.1 354 | 524 | 716 | 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 (x10 kg*m?) 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
coolinat: 9 Single-phase 200 V to 230 V/60 Hz Three-phase 400 to 460 V/60 Hz
".:’l'l“t’l? an o [— 36/55 W 22/28 W 55/71 W 100/156 W 85/130 W
(with therma P (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)
protector) :7's Recommended
thermal setting 0.36 A 0.18 A 0.25A 0.39A 0.34A

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 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.

*3  Power (current) at 50 Hz/60 Hz.

*4  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.

*5  The value when high carrier frequency is set (Pr.72 = 6, Pr.240 = 0).

*6  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.)

*7  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.

*8 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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4 Dedicated motor outline dimension drawings (standard horizontal type)

Frame Number 90L

Connector (for encoder)
MS3102A20-29P

Suction

Frame Number 100L, 112M, 132S, 132M

Connector (for encoder)
MS3102A20-29P

Suction

Direction of
cooling fan wind

Mark for earthing
(grounding)

¥
il

Section AA

Sliding distance
15

Frame Number 160M, 160L, 180M, 180L

Connector (for encoder)
MS3102A20-29P

Frame leg viewed from above

Earth (ground) terminal (M5)

Direction of
cooling fan wind

Earth (ground) terminal (M5)

L
R
A B

\ KA
hau:

Suction 4

With guard i

wires
Direction of W

Frame Number 200L, 225S

Connector (for encoder)

MS3102A20-29P

Section AA

cooling fan wind
Mark for earthing,
(grounding)

Earth (ground)
terminal (M8,

Sliding distance
4

]
<

Frame leg viewed

Suction

= With guard
wires

=)

N
S

I

Direction of
cooling fan wind Mark for earthing
(grounding)

For motor (U, V, W)
Earth (ground)

\ terminal (M12)

| Earthing (grounding)
T[] terminal (M8)

S

Sliding distance

"

Frame leg viewed
from above

KP

I

Section AA from above L Frame leg viewed
=P Section AA from above
2 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)
SFVSRU [ SF-VSRU | SFVSRU | SF-VSRU | Frame | Mass Motor erninl[scren)
K | oK | (K3 | [Ke | No. | (ko) —
A[B[CIDJEJTFH]T[KA[KGIKKP)[ L [ M [ML] N [XB] Q QK[ R [ S [T [ U [W [UVW/ABC)[GIG
1 = = = Q0L | 24 [256.5] 114 | 90 [183.6] 70 | 625|198 | — | 53 | 66 [220210)] 425 | 175 | — | 150 | 66 | — | — |168.5]24j6| 7 | 4 | 8 | M6 | M4 | M4
2 1 = — [ 100L | 33 [284 [ 128 [ 100 [ 207 | 80 | 70 |203.5/ 230 | 65 | 78 | 231 | 477 | 200 | 212 [ 180 | 63 | 60 | 45 [ 193 [28i6| 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 [28i6| 7 | 4 | 8 | M6 | M4 | M4
5 3 2 — [ 132S | 52 [ 303 | 152 | 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
;g 5 e —— 180M 123 438.5|225.5| 180 | 363 [139.5/120.5| 359 | 410 | 127 [ 139 | 352 | 790 | 335 | — [ 285|121 | — | — [351.5|48k6| 9 |55 | 14 | M8 | M4 | M4
— 18 15 5 180L | 200 [457.5]242.5| 180 | 363 [139.5139.5| 359 | 410 | 146 | 139 | 352 | 828 | 335 | — | 323 | 121 | — | — [370.5(55m6| 10 | 6 | 16 | M8 | M4 | M4
30 — — 7 238 |,
37 a5 2230 5.2z | — ] 2% [2558%.52675| 200 | 406 | 159 |152.5 401 | — | 145 | 487 |(546)| 909 390 | — | 361|133 | — | — |4265/60m6| 11 | 7 | 18 |M10 | Md | M4
55 37 30 | 11,15 | 225S | 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.

W

The size difference of top and bottom of the shaft center height is 55
The 400 V class motor has "-H" at the end of its type name.




4 Dedicated motor outline dimension drawings (1500r/min series) (standard horizontal type with brake)

Frame Number 90L Frame Number 100L, 112M, 132S, 132M
Connector (for encoder)
MS3102A20-29P Terminal box for cooling fan

L

Connector (for encoder)
MS3102A20-29P  Terminal box for cooling fan

L
A R
oA R i KAL B _Q
AL B 50 Exhdust Man| QK
Exhaust Main|| 40 Suction 1 \ terminal box|
Suction T terminal box| 1 T ‘
M \# ! %
- = T
Y2 .
Direction of ¢
cooling fan wind
Dire_ction of Mark for earthing s Mark for earthing
cooling fan wind (grounding) AB | (grounding)

Earth (ground)
Earth (ground) terminal (M5)

Sliding distance
terminal (M5 X

Terminal box for cooling fan

Main terminal box o ave (B1,B2)
For motor (U, V, W)

For thermal protector (G1, G2)

For cooling fan (A, B)

e
o

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
KL
KA 110,
Exhaust = hadl | ’
Suction xnaus Ny
‘ B N\ g%ﬂ
¥e1,2 A ; N w2
| 1= @) amllll
‘ ; o kJ )
. A2 $56 ﬂ
Directionof ¥ Mark for earthing A

cooling fan wind (grounding)

Earth (ground)
terminal (M8)

Sliding distance
X

4

Frame leg viewed
from above

Main terminal box

For motor (U, V, W)

Section AA

Earthing
(grounding)
terminal (M8

Earthing (grounding) !
terminal (M4)

Terminal box for cooling fan

Section AA Frame leg viewed

from above

Earthing (grounding)
terminal (M4)

Frame Number 200L, 225S

Connector (for encoder) X
MS3102A20-29P Terminal box for cooling fan

] L
[ [a R
B 140, D
22 KA \ain 110
terminal box
} Exhaust| 003
Suction -
‘ ¥
+
¥1,2 A N
| i Q2 4
! e
A
+
Direction of Mark for earthing J’
cooling fan wind ~ (grounding) F F_|IXB
N

Earth (ground)

terminal (M12) Sliding distance
X

Ve

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

5

Section AA

For cooling fan (A, B, C)

Earthing (grounding)
M4,

i )
For brake (B1, B2) For thermal protector (G1, G2) terminal box.
Dimensions table (Unit: mm)
Terminal screw
SFVSRU | SF-VSRU | SF-VSRU | SF-VSRU | Frame | Mass ot SBend] size
[K8 | [KIB | [IK3B | [IK4B | No. | (ka) | o | g | c|p|E|F|[G|H|1|J|Kka|ko|ke|kL|kp| L |m|mL|N|x[xe|z|a|ak|R|s|T]|U wu‘;\‘,"‘?}g o B
1 = = — | S0L | 29 [2965]114] 90 [1836] 70 [625] 4 | — | — | — | 53 | 27 | 65 |220]245]465]175] — |150] 15 | 56 | © | 50 | 40 [1685(24j6] 7 | 4 | & | 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 | & | 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(28i6] 7 | 4 | & | M6 | M4 | M4 | M4
5 3 2 — [ 1325 | 70 |416]152[132]266]108] 70 |65 | — | — | 40 | 75 | 27 [ 117256329 655256268 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 | 65| — | — | 40 | 94 | 27 | 117 256|329 693256268 218| 4 | 89 | 12 | 80 | 63 |258 [36k6] 8 | 5 [ 10 | M6 | M4 | M4 | M4
1 7 5 2 [ 160M | 140 [5225]198 | 160|318 127 | 105] 8 | — | — | 50 [105] 56 | 115330391 |6455|310] — |254| 4 | 108145110 90 |323|42k6] 8 | 5 |12 | M8 | M4 | M4 [ M4
15 1 7 3 | 160L | 155 [5445[220] 160318127 |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 5 11 — 180M ;?g 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 |5675]2425 180 363 |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 | 1 — —
5745 3230 [ Ta za | 200t [33g{045{75|200| 406 | 159 | ts2s| 11 70 |145| 90 | 487 546 | 1070| 390 361| 4 |133]18.5|140| 110 |4255/60m6| 11 | 7 | 18 |M10| M4 | M4 | ma
55 37 30| 1,15 | 2255 | 395 |659|277|225|446|178|143] 11 | — | — | 70 |145] 90 |533| — |592|1091|428| — |342| 4 |149|18.5]140] 110|432 [6om6| 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.
The size difference of top and bottom of the shaft center height is 45
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.)

o b~ w
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& Dedicated motor outline dimension drawings (1500r/min series) (flange type)

Frame Number 90L

Connector (for encoder)
MS3102A20-29P L

KB LR

Q
!I\Exhausl LG LE QK
@7

Section

AA
Suction|
Es
o —f—— F 99
B
Direction of :
cooling fan wind w
Earth (ground) terminal (M5)Q@D T,
Mark for earthing (grounding =
Section BB For cooling fan (A, B)

Frame Number 160M, 160L, 180M, 180L

Connector (for encoder)
MS3102A20-29P

Frame Number 100L, 112M, 132S, 132M

Connector (for encoder)
MS3102A20-29P
LL

]\Exhaust
4_@2[
Suctiﬂ ‘

5 ==

~ -

KB

-

G_ [LE

=—
Section

i

El

2

Direction of
cooling fan wind

W
15

Earth (ground) terminal (M5)@ =
Mark for earthing (grounding)

|_—Earthing (grounding)
terminal (M4)

LL
) KB LR
LG
Exhaust  section
E— AA
Suction o=
L8
(=] 4—
7
Direction of N

Earth (ground) terminal (M8) ),

cooling fan wind Mark for earthing (grounding)

With guard wires

Section BB

Section BB
Frame Number 200L
Connector (for encoder)
MS3102A20-29P
LL
KB LR Q
Le_| Le |/ K - K LNXLZ
Exhaust g ion
Suction
(8
ol I
N
Direction of

Earth (ground) terminal (M12) D)

ling f i
cooling fan wind Mark for earthing (grounding)

With guard wires

For motor (U, V, W)

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 cooling fan (A, B, C) For thermal protector (G1, G2) box.

Dimensions table (Unit: mm)
SF-V5RU | SF-V5RU | SF-V5RU | SF-V5RU |Flange|Frame| Mass Motor Shaft end Termus1iazlescrew
FIK | FIKI | FIK3 | FIK4 |Number| No. | (ko) 5T T @ [kp [ KL [ LA [ B [ LC [LE [ LG [ L [IN ][ Z [LR] G [GK[ S [ T [ U [ W [UVNW]ABG]GIGZ
1 — — — |[FF165] 90L | 265 |183.6] — [198.5] 27 | 220 | 165 [130j)6] 200 | 3.5 | 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 |230)6] 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 [250)6] 350 | 5 | 20 | 625 | 4 [18.5] 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
;: o= e —— FF350 | 180M 1:2 363 | 230 |378.5| 56 | 352 | 350 3006|400 [ 5 [ 20 [e690 | 4 [185| 110 [ 110 | 90 [48k6| 9 | 55 | 14 | M8 | M4 | m4
— 18 15 5 |FF350] 180L | 225 | 363 | 230 [416.5] 56 | 352 | 350 [300j6] 400 | 5 | 20 | 728 | 4 |185] 110 | 110 | 90 [55m6] 10 | 6 | 16 | M8 | M4 | M4
30 — — 7 270 )

37 a5 2230 s 22 || 7400 | 200L 55— 406 | 255 | 485 | 90 | 346 | 400 |350j6| 450 | 5 | 22 [8235| 8 |185| 140 | 140 | 110 {6Om6| 11 | 7 | 18 |M10 | 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 IP20.
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 Dedicated motor outline dimension drawings (1500r/min series) (flange type with brake)

Frame Number 90L Frame Number 100L, 112M, 132S, 132M
Connector (for encoder) Connector (for encoder) 1orminal box for cooling fan
MS3102A20-29P Terminal box for cooling fan MS3102A20-29P g
LL
KB LR = KB
LG
Exhaust y\‘/\gm EXhE‘JUSt I,\_A?m
terminal box N
Suction ] T Section Suction | : < tes”gg?i‘obr?x
o AA o AA
¥ X Yeq | ¢
2N o
o H=——s e — |
& @) " ) —
—— =
e Y2 . 2 —
r
Direction of = Direcf;,n of =
cooling fan Wde h " 5© w cooling fan wind
arth (ground) terminal .
Mark for earthing (grounding) ijng* Slaar:: f(é;yrc;:ﬂdh:nt:r(rglrr;z\n(dl\f:g)%
K
Main terminal box Terminal box for cooling fan
. For brake (B1, B2
Section BB orbrake (B1. 62)

For motor (U, V, W) Section BB
For thermal protector (G1, G2)

For cooling fan (A, B)

Earthing

@? >7 terminal (M4)

éﬁhing
(grounding)
terminal (M4)

Frame Number 160M, 160L

Connector (for encoder)

MS3102A20-29P
53102A20-29 Terminal box for cooling fan

LL

KB Ll
Main LG LE
" terminal box

o
Q| LNXLZ

Suction =g Q
4
™ ¥c2
° ﬁf -
— V| K
¢ I D A
Direction of =
cooling fan wind
Earth (ground) terminal (M8)@)
Mark for earthing (grounding) s
Main terminal box Terminal box for cooling fan .
For motor (U, V, W Section BB
For cooling fan (A, B, C)
\ Y indicates an inserting position of a bolt with hex
Earthing head holes for manual opening.
9 ) Earthing
terminal (M8 (grounding) .
) terminal (M) Make sure to earth the earth terminal of the flange
B f section as well as the earth terminal in the terminal
box.
For brake (B1,B2) / | \For thermal protector (G1, G2)
Dimensions table (Unit: mm)
SF-V5RU | SF-V5RU | SF-V5RU | SF-V5RU |Flange|Frame| Mass Motor Shaft end Terminal screw size
F[IKB F[JK1IB | F[]JK3B | F[]JK4B [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|G1,G2
1 — — — FF165| 90L | 31.5 |183.6(198.5| 27 [ 220 | 155 | 165 [130j6| 200 [ 3.5 | 12 | 442 4 12 50 50 40 | 246 | 7 4 8 M6 | M4 [ M4 | M4
2 1 — — FF215| 100L 50 207 | 213 | 27 | 231 | 165 | 215 |180j6| 250 | 4 16 |481.5| 4 145 | 60 60 45 | 28)6 | 7 4 8 M6 | M4 [ M4 | M4
3 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 3 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
1 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.
. 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.)

Hw

sl0jJo|\ 9|qnedwon

217



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.

S10joN d|qnedwo) E

<75 (kW)> <90 to 250 (kW)>
150 Maximum torque 150 Maximum torque
o) ()
2 g |
s S |
= -— I
H 2 1
5 3
pml o 1 I 1
o % | : :
(%) : : :
I I I
I I I
I I I
I I I
| | |
: . H 1 1
015 1500 2400 015 1500 1800

Speed (r/min)

€ Model lineup

» Rated speed: 1500 r/min (4 poles)

Speed (r/min)

Rated output (kW)
Model Standard type
75 90 110 132 160 200 250
s‘a“da'g,gg”““ta' SE-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'mz) 11 1.1 1.7 23 23 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)

Structure Totally enclosed forced draft system
Equipment Encoder, thermal protector+2, fan
Insulation Class F

Vibration rank V10

Resolution

2048 pulse/rev

Common specifications

% Power supply voltage 12 V/24 VDC%10% =1

§ Current consumption 90 mA

E, Output signal form A, B phases (90° phase shift) Z phase: 1 pulse/rev

_S Output circuit Complementary (constant voltage output matched by emitter follow)
el

2 ey B .

8 | 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.
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4 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
Q
KA
<y
Connector (for encoder) —
Terminal box for cooling fan MS3102A20-29P
{} o .
Q\w 3 = <77
Suction Exhaust
Q
4
i —
@ ©
Direction of sl w
cooling fan wind K2 K2 . NN S
4-0Z hole Ki KL,
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\ 1 © O aK <77
Fl
Suction ] Exhaust
o
B )
Direction of i w
cooling fan wind
K2 K2 . S
4-¢Z hole K1 K %: :iF
[ s
F F XB
Hole (not used)
N s
Dimensions table (Unit: mm)
Output | Frame | Mass Wiotor 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 [174.5]| 30 775 [ 100 | 130 | 168 50 | 1471 [ 486 | 449 [4825| 24 168 [157.5| 635 [ 140 | 110 [¢75m6| 20 12 7.5
920 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

5, for the 280 frame or more.
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4 Motor model

MM-CFS5

Symbol Output Symbol Output

Symbol Rated speed

L
Symbol Electiomagnetic B gumpoj RN PO Symbol  Axis form

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 sees Mo.tf:u.' mgdel 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 ° ° ° ° ) ) L] Made on order|
MM-CF[]2K [ ° ° ° ) ) )
® : Released model - : Not available
@ Motor specifications
+ IPM 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 speedx1 (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%) (1134?9) (2201'(_)2) ?453?9) ?595?0) 120.0 160.0
Recommendedsrﬁ;if? i<:|fellt_:»t;aadr:‘nc:.erlr"t(i::':?20ment to motor | ;04 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 x3x4)
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(78) [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[ ]12C.
*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).




4 Motor torque characteristic

Under high frequency superposition control

i ——

ND rating selected HD rating selected
Torque % Torque %
Instantaneous (3 s) Instantaneous (3 s)
L I N 200 fr-m--mmmsmmsommmmos ™.
MM-CF 15 | iShort duration (60 ) "\ i 150 | Short duration (60 s)i
1.5 kW or lower 138 Continuous i

100 2000 3000 Speed r/min 2000 3000 Speed r/min
ND rating selected HD rating selected
Torque % Torque %
o
Instantaneous (3 s)
Instantaneous (3 s) 200 D et e e N
200 | peommommmmmstesto ™ A AN
S IS S ; N
MM-CF 150 /| Short duration (60's)! s, 150 :Shon duration (60 s) : N
2.0 kW or hlgher 120 3Continuous 3 . 100 i Continuous |
100 = ‘ ‘ ! ! :
i | i i i 1
1 | ] ' ' \
1 | i i i i
i | i
5 . ! 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

MM-CF
All capacities

ND rating selected

Torque %

Instantaneous (3 s)
P L R -

iShort duration (60 s)

i
1
150 | N
iContinuous | \
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]

‘ LL LR oLD oLb
KB 3
‘ . JECIE] KL 45° 44z LG Q KL 45° 4-07
Q
- 3 m F ] i =
- o & @7/ &
2 a
{ 1 = =
4 @ ]
<
&'/ a\ &
R ) — X o
] : ° L B :
! O B
KT KT
Model ‘:”'p'; LL [¢LA | ¢LB [¢LC |oLD | 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-CF362B | 3.5 | 279 1395
200 |114.3 8025 230 |176 | 18 27 (141 93 |13.5] 79 | 75 |35'8°") " " — "
MM-CF502 5.0 | 224 1725 The outline dimensions may be changed. When precise outline dimensions are required,
MM-CF702 70 | 299 2475 contact your sales representative.
The outline dimensions may be changed. When precise outline dimensions are required,
contact your sales representative.
MM-CF[]C  (Waterproof type) [Unit: mm]
LL LR oLlb 44z To the motor flange To the motor flange To the motor flange
‘ el 3 45
—r—aQ
- /:gi 8
r i3
N7 $S
— / \ Power supply connector arrangement Power supply connector arrangement Power supply connector arrangement
gl o CE05-2A22-23PD-P CE05-2A24-10PD-B CE05-2A32-17SD-D
I J <1.5 kW or lower> <210 5 kW> (7 kW)
1 .
& “ With key groove [Unit: mm]
R
& Il - @ E a
| ks oK |aL
y
= =] L .
KT ‘ === = i ‘
= |
Model PP 1y loa | o LC |oLD | LG | KB |KL | KT | ¢z [ LR | @ | ¢ A
(kW) o ¢ ¢LC o ¢ i 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 1075
MM-CF202C | 2.0 | 128 833 MM-CF52 to 152 |24h6 | 55 50 | 880 | 36 5 K 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 |357%°"]

MM-CF502C 5.0 | 224
MM-CF702C 7.0 | 299

179.3

249.3 | 150 | 58

The outline dimensions may be changed. When precise outline dimensions are required,

contact your sales representative.
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PM sensorless vector control, PM parameter initial setting

E3 R Name P GROUP) Name

PM parameter IPM

998 E430 IPM initialization

initialization

Performing the IPM parameter initialization makes the IPM motor MM-CF ready for PM sensorless vector control. (This function is not
available in the FR-A842-P.)

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.

Y
J POINT)
* 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 EPXT to choose the PU operation mode. [PU] indicator is lit.
Parameter setting mode
3.
Press to choose the parameter setting mode. [PRM] indicator is lit.
IPM parameter initialization
4.
Turn 0 until ,' ','"‘(IPM parameter initialization) appears.

Setting value display

5.
Press to read the present set value. "{J" (initial value) appears.

Changing the setting value

6. Turn o to change the set value to { : " then press | SET
" A and " M 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) " F """(|p|\/|) _s write "0"

3003 Parameter settings for an IPM motor MM-CF (rotations per minute) ,‘ ,' ‘," (IPM) — 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.




4 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
i Setting increments
Ing‘llg:g?n PM motor (rotations per minute) PM motor (frequency) 9
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 Hzx1 Maximum motor :
1 Maximum frequency 3000 r/min rotations per 200 Hz Maximum motor 1 r/min 0.01 Hz
60 Hzx2 minutess 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 A«1
9 Electronic thermal O/L relay Invertetr rated current - current -
curren (Refer to page 220.) (Refer to page 220.) 0.1 Ax2
13 Starting frequency 0.5 Hz 8 r/minxs Pr.84 x 10% 0.5 Hz+6 Pr.84 x 10% 1 r/min 0.01 Hz
15 Jog frequency 5Hz 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 - ) ) ;
18 frequency 50 Hze 3000 r/min 200 Hz 1 r/min 0.01 Hz
Acceleration/deceleration : f
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 A«1
56 Current monitoring reference Invertetr rated current Pr.859 current Pr.859
curren (Refer to page 220.) (Refer to page 220.) 0.1 A«
71 Applied motor 0 330+3 - 330+3 - 1
: Motor capacity R Motor capacity 0.01 kW=
80 Motor capacity 9999 (MM-CF)+4 (MM-CF)+4 01 KWa2
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 : f
(905) |gain frequency 60 Hz {50 Hz {2000 r/min Pr.84 133.33 Hz Pr.84 1 r/min 0.01 Hz
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 : .
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 Hzxgx9 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 A1
557 | monitor signal output Inverte: rated current Pr.859 current Pr.859
reference current curren (Refer to page 220.) (Refer to page 220.) 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
624 loop proportional gain) 100% 100% 1%
Torque control integral time 1
825 (current loop integral time) 5ms 20 ms 0.1 ms
870 |Speed detection hysteresis 0 Hz 8 r/min 0.5 Hzx9 0.5 Hz 1 r/min 0.01 Hz
Regeneration avoidance : 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 kW1
893 | reference (motor capacity) current Motor capacity (Pr.80) 0.1 kW=2
C14 |Terminal 1 gain frequency : f
(918) | (speed) 60 Hz {50 Hz {2000 r/min Pr.84 133.33 Hz Pr.84 1 r/min 0.01 Hz
ni 120 Hz+1 Maximum motor .
1121 |Per-unit speed control 3000 r/min rotations per | 200 Hz Maximum motor |4 i 0.01 Hz
reference frequency 60 Hz#2 minutess frequencyxs
- Not change
x1  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.
x4 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"
=6 13.33 Hz when Pr.788 Low speed range torque characteristic selection = "0"
*7  110% for SLD, 120% for LD, 150% for ND, and 200% for HD (Refer to Pr.570 Multiple rating setting on page 151.)
8 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).
*9  The setting value is converted from frequency to rotations per minute. (The value after the conversion differs according to the number of motor poles.)
' e NOTE :

« If IPM parameter initialization is performed in rotations per minute (Pr.998 =

the monitored items are also set and displayed in rotations per minute.

"3003, 8009, or 9009"), the parameters not listed in the table and
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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 220.)
IPM motors other than MM-CF (tuning required) =1

Applicable motor Induction motor =1

High frequency . 0 ) 200% (FR-A820-00046(0.4K) to FR-A820-
superposition fgguﬁ g??hf; ;O{)tl?\fvtfhki\é\égrr)'ower 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%)
Zero speed control Available under Real sensorless vector control
Current and vector control
synchronization Not available
operation
6 kHz (Pr.72 ="0 to 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
el sy sy 2KHz (Pr.72="010 5"), FR-A820-03800(75K) or higher,
Current 6 kHz (Pr.72 ="6t0 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.)

Automatic restart | N startup waiting time.

instaﬁ?:r:eous Using the regeneration avoidance function or retry function together is Startup waiting time exists.
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 t 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.

coasting generated across motor terminals.

Available under Real sensorless vector control

Torque control Not available
and vector control

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 Electric high-efficiency motor SF-HR, the Mitsubishi Electric constant-torque motor SF-HRCA, and the Mitsubishi Electric 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 50 mto 100 m | 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.

4 With PM motor

Set Pr.72 PWM frequency selection as indicated below according to the wiring length.

i 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

: ¢*® NOTE :}

» 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 @ Explosion-proof motor

lesT(the motor W:h ttj)ralk(e having |nde|pendint_power supply for .tge To drive an explosion-proof type motor, an explosion-proof test of the
rake, connect the r_a & power supply to ,t e inverter primary side motor and inverter together is necessary. The test is also necessary

power and make the inverter output off using the output stop when driving an existing explosion-proof motor.

terminal (MRS) when the brake is applied (motor stop). Rattle may The inverter is a non-explosion proof structure, install it in a safety
be heard according to the type of the brake in the low speed region location

but it is not a fault.
4@ 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.

@ 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. 4 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.

€ 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 196 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.
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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

Control method

V/F control

Advanced magnetic flux vector control
Real sensorless vector control

Vector control (with plug-in option)

PM sensorless vector control (IPM motor)

V/F control

Advanced magnetic flux vector control

Real sensorless vector control

Vector control (with plug-in option/control terminal option)
PM sensorless vector control (IPM motor/SPM motor)

Added functions

USB host function
Safety stop function
PLC function

etc.

Brake transistor
(brake resistor usable)

Built in for the FR-A720-0.4K to 22K
Built in for the FR-A740-0.4K to 22K

Built in for the FR-A820-00046(0.4K) to 01250(22K)
Built in for the FR-A840-00023(0.4K) to 01800(55K)

V/F control 400 Hz 590 Hz
>
o Advanced magnetic
£ § flux vector control | 120 HZ 400 Hz
3T
€0 Real sensorless
% < vector control 120 Hz 400 Hz
= §. vector control 120 Hz 400 Hz
3 PM sensorless 300 Hz 400 Hz
vector control

PID control

Turn the X14 signal ON to enable PID control.

When the X14 signal is not assigned, just set a value other than "0" in
Pr.128 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.

Automatic restart after
instantaneous power failure

Turn the CS signal ON to enable restart.

CS signal assignment not required. (Restart is enabled with the Pr.57
setting only.)

Number of motor poles
VIF control switching

The V/F switching signal (X18) is valid when
Pr.81 ="12 to 20 (2 to 10 poles)".

Pr.81 ="12 (12 poles)"
X18 is valid regardless 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 switched by a switch.)

Input from terminal 2. (The function of terminal 2 is 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)

Terminal response level

The FR-A800's I/O terminals have better response level than the FR-A700's terminals. By setting Pr.289 Inverter output

terminal filter and Pr.699 Input terminal filter, th

e 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.

PU

FR-DUO7 (4-digit LED)
FR-PUO7

FR-DUO08 (5-digit LED)

FR-LUO8 (LCD operation panel)

FR-PUO7 (Some functions are limited or not available.)
FR-DUQ7 is not supported.

Plug-in option

Dedicated plug-in options (not interchangeable)

Communication option

Connected to the connector 3

| Connected to the connector 1

Installation size

For standard models, installation size is compatible for all capacities. (Replacement between the same capacities does not

require new mounting holes.)

For separated converter types, installation size is not compatible. (New mounting holes are required.)

An optional converter unit (FR-CC2) is required for separated converter

HEL).

Converter Built-in for all capacities
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 used, select a DC reactor
BE eaEEs The 75K or higher comes with a DC reactor (FR- | suitable 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-BUS

FR-BU2

4 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-DUQ7) 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-PU07 (parameter unit) manufactured in September 2015 or

earlier

» 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-PUO7, refer to the Instruction Manual of the FR-PUQ7.
4 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.)




Parameter/function Addition Modification Related parameter Remarks
. Max. 590 Hz
AT U © Pr.1 etc. (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 @) 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 O Pr.573, Pr.777, Pr.778 Loss of 4 mA input is detected.
Input terminal filter O Pr.699 The terminal response can be adjusted.
Output terminal filter (@] Pr.289 The terminal response can be adjusted.
Remote(gg;?:;)terminal @) Pr.655 to Pr.659 Optional analog output
. The parameters are displayed in the conventional
S iy by L © Pr.Md numerical order in the initial state.
Speed smoothing O Pr.653, Pr.654 Machine resonance is reduced.
Traverse function O 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,
gaatoeten 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 Pr.800 High response of the vector control, real sensorless vector
control, and PM sensorless vector control
: Operation is unavailable.
ZaexieinalpeverBURp vinputY O - (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
control mode o Pr.60
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),
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
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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 l%‘?gg.lcz‘f_’;i_ggs(gg,gfs"z’;“i"g 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: IP40 (except for the PU connector section)

FR-DUO08-01: IP55 (except for the PU connector section)

Item

FR-A800 (RS-485 communication model)

FR-A800-E (Ethernet communication model)

Standard equipment

RS-485 terminals

Ethernet connector

Communication

Mitsubishi inverter protocol
MODBUS RTU protocol

MODBUS/TCP

MELSOFT / FA product connection
SLMP

iQSs

CC-Link IE Field Network Basic

Number of connectable plug-in

options 3 2 (initial status)
Optional scr?l\:uéti%grga{minal block Can be used. Cannot be used.

4@ CC-Link family compatible with the FR-A800 series inverters

Item CC-Link IE @ieldBasic CC-Link IE @ietd CCeLink
Compatible inverter FR-A800-E Egﬁgggﬁzz ASNCE FR-A800+FR-A8NC
Communication speed 100 Mbps 1 Gbps 10 Mbps
Cable Ethernet category 5 or higher Ethernet category 5e or higher Dedicated cable
Number of connectable inverters | 64 (open specification)«1 64 42 (maximum)
Cyclic communication Compatible Compatible Compatible
RX 64 64 64
i RY 64 64 64
Number of links=2
RWr 32 (64 bytes) 128 (256 bytes) 32 (64 bytes)
RWw 32 (64 bytes) 128 (256 bytes) 32 (64 bytes)
Combination with TCP/IP Supported Not supported Not supported
Topology Star Line, star, ring, line-star Bus

1 The actual number of connectable inverters differs according to the setting of the master.
*2  The numbers of inverter's remote I/O devices and the addresses of inverter's remote registers are common between CC-Link and CC-Link IE Field Network

Basic.




The following functions of the FR-A800 standard inverter are changed in the FR-A842-P.

Function name

Description

FWD and REV keys on the operation panel

The FWD and REV keys on the operation panel of the slave are disabled.

Mitsubishi inverter protocol communication

Since RS-485 terminals are used for RS-485 communication between the master and slave inverters,
communication using the Mitsubishi inverter protocol through the RS-485 terminals is not available.

MODBUS RTU protocol communication

The MODBUS RTU protocol communication is not available.

Safety stop function

The safety stop function is not supported.

High speed maximum frequency (Pr.18)

The upper limit of the output frequency is 120 Hz. Even if a value higher than 120 Hz is set as a high speed
maximum frequency, the setting is fixed to 120 Hz.

Current monitoring reference (Pr.56)

The initial value of Pr.56 varies according to the setting in Pr.1001 Parallel operation selection as follows.

* Inverter rated current x Number of the inverters x 0.8 when Pr.1001 = "200 or 300"
* Inverter rated current x 0.8 when Pr.1001 = "1 or 2"

Optimum excitation control (Pr.60)

The Optimum excitation control mode (Pr.60 = "9") is not available.

Reference current (Pr.61)

It is determined by the following formula: Inverter rated current x Number of the inverters x 0.8, when Pr.61
="9999 (initial value)"

Applied motor (Pr.71 (Pr.450))

The electronic thermal relay characteristic when Pr.71 (Pr.450) = "8090, 8093, 8094, 9090, 9093, or 9094"
is the same as that the standard motor.

Carrier frequency (Pr.72)

The carrier frequency is fixed at 2 kHz. It cannot be changed using parameters.

PU stop selection (Pr.75)

The setting for PU stop selection (Pr.75) in the slave inverter is invalid. (The setting of Pr.75 in the master

inverter is applied to the slave inverter.)

* When the STOP/RESET key on PU of the slave inverter is pressed while Pr.75 of the master inverter =
"14 to 17 or 114 to 117", the motor decelerates to stop regardless of the inverter's operation mode and the
warning "PS" (PU stop) indication appears on the slave inverter. The "PS" can be reset on the master
inverter.

* When Pr.75 of the master inverter = "0 to 3, 100 to 103", the motor does not stop by pressing the STOP/
RESET key on the PU of the slave inverter even if the inverters are in the PU operation mode.

Auto tuning setting/status (Pr.96)

Tuning is not available although "101" (offline tuning with motor rotation) is set in Pr.96.

PID action selection (Pr.128 (Pr.753))

When Pr.128 (Pr.753) of the slave inverter # "2000, 2001, 2010, or 2011", the PID action selection function
of the slave inverter is invalid.

Bypass selection at a fault (Pr.138)

Setting "1" in Pr.138 of the master inverter enables automatic switchover to commercial power supply
operation when a protective function (E.OHT or E.CPU) is activated in the slave inverter. Install a thermal
relay to the master inverter to protect the motor from overheating.

Output current detection level (Pr.150),
Zero current detection level (Pr.152)

The result of the following formula corresponds to "100" (100%) of Pr.150 (Output current detection level)
and Pr.152 (Zero current detection level) in the master inverter: Inverter rated current x Number of the
inverters x 0.8.

Fast-response current limit (Pr.156)

This function is not available.

Frequency setting / key lock operation
selection (Pr.161)

Regardless of the Pr.161 setting of the slave inverter, the setting dial frequency setting mode and setting
dial potentiometer mode are disabled on the slave inverter. (The function to lock the operation panel keys is
available.)

Automatic restart after instantaneous power
failure selection (Pr.162)

Even when a value other than "3 or 13" is set in Pr.162, a frequency search (reduced impact restart) is
performed.

Slip compensation (Pr.245 to Pr.247)

To use the slip compensation function, set the motor capacity in Pr.80 (Pr.453) of the master in advance.

Self power management selection (Pr.248)

When "2" is set in Pr.248 of the master inverter, the MC1 signal turns OFF when the circuit failure protective
function or E.PA1/E.PA2 (Parallel operation slave 1 fault / Parallel operation slave 2 fault) is activated.

High-speed setting maximum current (Pr.271),
Middle-speed setting minimum current
(Pr.272)

During operation with the X19 signal ON, when the average current of the current averaging range
becomes equal to or less than the result of the following formula 1: Inverter rated current x Number of the
inverters x 0.8 x Pr.271 setting (%), the maximum frequency is automatically defined as the setting of Pr.4
Multi-speed setting (high speed).

During operation with the X19 signal ON, when the average current of the current averaging range
becomes equal to or more than the result of the following formula 2: Inverter rated current x Number of the
inverters x 0.8 x Pr.272 setting (%), the maximum frequency is automatically defined as the setting of Pr.5
Multi-speed setting (middle speed).

When the average current is more than the result of the formula 1 and less than the result of the formula 2,
linear compensation is performed.

Stop mode selection at communication error
(Pr.502),
Operation frequency during communication
error (Pr.779)

The settings of Pr.502 and Pr.779 does not affect communication between the inverters via the RS-485
terminals. (The setting affects only communication via the communication option.)

PU mode operation command source
selection (Pr.551)

The command source is the PU connector when Pr.551 = "1" and the inverters are in the PU operation
mode. When a USB memory device is connected to the USB connector, the command source is the USB
connector.

Multiple rating setting (Pr.570)

The SLD and HD ratings are not supported. When "0 or 3" is set in Pr.570, the ND rating is applied.

Control method selection (Pr.800 (Pr.451))

The PM sensorless vector control is not available. When Pr.800 (Pr.451) = "13, 14, 113, or 114", Real
sensorless vector control is applied.

Fast-response operation (Pr.800 (Pr.451))

Even if the fast-response operation is selected in Pr.800 (Pr.451), the normal-response operation is
applied.
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Warranty

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

1. Warranty period and coverage

We will repair any failure or defect (hereinafter referred to as "failure") in our FA equipment (hereinafter referred to as the "Product")
arisen during warranty period at no charge due to causes for which we are responsible through the distributor from which you
purchased the Product or our service provider. However, we will charge the actual cost of dispatching our engineer for an on-site repair
work on request by customer in Japan or overseas countries. We are not responsible for any on-site readjustment and/or trial run that
may be required after a defective unit are repaired or replaced.

[Term]
The term of warranty for Product is twelve months after your purchase or delivery of the Product to a place designated by you or
eighteen months from the date of manufacture whichever comes first ("Warranty Period"). Warranty period for repaired Product cannot
exceed beyond the original warranty period before any repair work.

[Limitations]
(1) You are requested to conduct an initial failure diagnosis by yourself, as a general rule. It can also be carried out by us or our

service company upon your request and the actual cost will be charged.

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

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

2) a failure 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) a failure 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

@

-

c

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.

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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Global network for comprehensive support of

O Global FA Center @ FA Center Satellite ® Mechatronics Service Base

(China)

(China)

O Mitsubishi Sales Offices Q Production Facility O Development Center

Ratingen, Germany

Mitsubishi Electric Europe B.V.
German Branch (Germany FA Center)

Krakéw, Poland

Mitsubishi Electric Europe B.V.
Polish Branch
(Europe FA Center)

Hatfield, UK

Mitsubishi Electric Europe B.V.
UK Branch (UK FA Center)

Praha, Czech Republic

Mitsubishi Electric Europe B.V.
Czech Branch
(Czech Republic FA Center)

Pune, Gurgaon, Bangalore,
Chennai, Ahmedabad, India

Mitsubishi Electric India Pvt. Ltd.

Bangkok, Thailand

Mitsubishi Electric Factory Automation
(Thailand) Co., Ltd. (Thai FA Center)

Singapore

Asia Pte, Ltd. (ASEAN FA Center)

|
I
I
I
I
Mitsubishi Electric |
I
I
I
I
I
]
I
i

Beijing

Mitsubishi Automation (China) Ltd.
Beijing Office (Beijing FA Center)

Tianjin

China (including Hong Kong District)

Beijing

Mitsubishi Automation (China) Ltd.
Tianjin Office (Tianjin FA Center)

Guangzhou

Mitsubishi Electric Automation
(China) Ltd. Guangzhou
Office (Guangzhou FA Center)

Qhen zhou

Mitsubishi Automation (China) Ltd.
ul

Mitsubishi Electric Automation



customers' manufacturing.

St. Petersburg, Russia

Istanbul, Turkey

Mitsubishi Electric Europe B.V.
Representative Office in St. Petersburg
(Russia FA Center)
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Hanoi, P o

Ho Chi Minh, Vietnam

L: Mitsubishi Electric Vietnam Co., Ltd.
Hanoi Branch
" R: Mitsubishi Electric Vietnam Co., Ltd.

Jakarta, Indonesia

PT. Mitsubishi Electric
Indonesia Cikarang Office
(Indonesia FA Center)

Mitsubishi Electric Turkey
A.$ Umraniye Branch (Turkey FA Center)

Seoul, Korea

Mitsubishi Electric Automation
1 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

EMEA

China

Asia

America

Others

Total

Our overseas offices FA Center (satelite) Bii‘:spfgg‘l’jft':g Countries (Regions)
11 6@ 146 54
13 4(10) 171 1
21 13 79 10
14 400 130 16
1 0 3 2
60 27 (12) 529 83
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eFactory

This solution solves customers' issues and concerns by
enabling visualization and analysis that lead to improvements
and increase availability at production sites.

Utilizing our FA and IT technologies and collaborating with e-F@ctory Alliance partners, we reduce the total cost across the entire
supply chain and engineeringchain, and support the improvement initiatives and one-step-ahead manufacturing of our customers.

Sale, logistics,
and service

>

Production

e V4
| | | | “ , Supply chain Procurement

FA integrated Solutions Srafueatis F;rg:izsns Operation/Maintenanc
reduce total cost CLEN) iQ-Works/EZSocket } iQ Care

(prevention, predictive maintenan
maintenance servi

(CAD/simulation linkage)

%ﬁ‘ll since2003

Supply chain Procurement g?slfr?birt‘i‘v’m
Production

Product 'Process Operation and
design _ design maintenance

ERP SCM MES
IT system —@,
o T8 0 -
2 e Sumills
[
™1

Engineering
chain

Dala prirmary processmg/ mm

analysris

C Controller ' MES interface

\ ETT

Data hand\ing

. Programmable . e L )
Shop floor “ Sensor i‘lu:, e 2 Mechatronics >+ Energy-saving

Productivity Sustainability

Overall production information is captured in addition to energy information, enabling the realization of efficient production and energy use (energy savings).

eTrademarks
DeviceNet is a trademark of the ODVA, PROFIBUS is a trademark of the PROFIBUS User Organization, and MODBUS is a registered trademark of SCHNEIDER ELECTRIC USA, INC.
Ethernet is a registered trademark of Fuiji Xerox Corporation in Japan.
Windows and Windows Vista are registered trademarks of Microsoft Corporation in the United States and other countries.
Other company and product names herein are the trademarks and registered trademarks of their respective owners.



YOUR SOLUTION

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.

Automation solutions

PARTNER

Medium voltage: VCB, VCC

Power monitoring, energy management

Compact and Modular Controllers

&

Inverters, Servos and Motors

Numerical Control (NC)

G

),

Robots: SCARA, Articulated arm

&

Processing machines: EDM, Lasers, IDS

W

Transformers, Air conditioning, Photovoltaic systems

_——
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Mitsubishi Electric Corporation Nagoya Works is a factory certified for 1ISO14001 (standards for

environmental management systems)and 1ISO9001 (standards for quality assurance management systems)
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