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[Highest level of inverter] FR-A700

N
o o Highest level of driving performance

with/withou
ncoder /' «Advanced driving performance makes it possible to support a wide

- range of applications from variable-speed applications such as
conveyance and chemical machines to line control applications such
. as winding machines and printing machines.
e of

o Long life parts and life check function
MltSUb|Sh| real sensor'ess vector contro' ensures K/ «Adoption of long life parts ensures more reliable operation.

. L. *The reliable life diagnosis function notifies the maintenance time.
the highest level of driving performance

/FA Network connection as you desired

Wk |t is compatible with CC-Link communication, SSCNET and other
major overseas networks. The inverter can be controlled or monitored
via network from the controller.

i u -
/Eﬁa.nced) Environmental consciousness

noise
asures’ <Noise measures are available without an option.
- Harmonic currents technique is available with a new type reactor.
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Highest Level of Driving Performance

VN
eal sensorless
\ector control

(1) Exhibit best performance of the general-purpose motor (real sensorless vector control)

High accuracy/fast response speed operation by the vector control

can be performed with a general-purpose motor without encoder.

e®Maximum of high torque can be generated at an ultra low
speed of (0.4K to 3.7K).

eTorque control operation can be performed also.* (Torque control
range 1:20, absolute torque accuracy 20%, repeated torque

accuracy ¥10%)
* Since torque control can not be performed in the low speed regeneration region and
at a low speed with light load, use the vector control with encoder.

eResponse level has been improved.

Speed control range
Speed response

(0.3Hz to 60Hz driving only)

1. Torque limit function limits the maximum
motor torque during speed control

Torque limit function is effective to prevent machine from damage (prevention against

damage of grinding machine tools, etc.) against the sudden disturbance torque.

Motor speed
Under torque limit
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Example of torque limit characteristic
When the motor SF-JR 4P 3.7kW is used

3. Quick response to the sudden load fluctuatio

Maximum torque for short time (04K to 3.7K)

2007

D 1Maxwmumlorqueforshonl\me(s,SKtosooK)l

Continuous torque (0.4 to 3.7K)

100 ¢
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60 120
Output frequency (Hz)

Output torque (%) (60Hz reference)

Example of torque characteristic under real sensorless vector control
When the motor SF-JR 4P is used (at 220V input)

2. Improvement of input command signal response ——
The delay to the input command has been minimized. The response
time has been reduced to half as compared to the conventional model
(FR-A500). It is suitable for cycle-operation applications.

FR-AS500 starts deceleration

FR-A700 starts deceleration
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Start command

Example of input command signal response characteristic

n

Torque response level to the sudden load fluctuation has been greatly improved as compared to the conventional model (FR-A500).
The motor speed variation is minimized to maintain a constant speed. It is suitable for a sawmill machine, etc.

FR-A700

FR-A500

FR-A500

FR-A700

The actual motor speed

The actual motor speed

decelerates instantly at the L -------- A Q i increases instantly at the
moment when the load 7 X > 300 moment when the load
torque increases and then """"""" torque decreases and then
it immediately returns to = Actual speed £ it immediately returns to
the set speed. “E"loo ;;/ the set speed.
:
0 Ly 0

\Load torque

Time (s)

Example of actual speed variation when a load is instantaneously applied
FR-A700 series under real sensorless vector control
FR-A500 series under advanced magnetic flux vector control

(2) Higher accuracy operation is realized with a motor with encoder (vector control)

A-A700 *

ﬁecto?

control ))—

Vector control operation can be performed using a motor with encoder*1. Torque control/position control*2 as well as
fast response/high accuracy speed control (zero speed control, servo lock) can be realized with the inverter.

*1 A plug-in option for encoder feed back control (FR-A7AP) is necessary.

*2 Only a pulse train+code system is employed for pulse command system when
performing position control with an inverter and the FR-A7AP.
The maximum pulse input is 100kpps.

eSpeed control
Speed control range
Speed variation rate
Speed response

*3 Regeneration unit (option) is necessary for regeneration

(both driving/regeneration*3)

(100% means 3000r/min)

eTorgue control
Torque control range
Absolute torque accuracy 4
Repeated torque accuracy *

*4 Online auto tuning (with adaptive magnetic flux observer)

1. Easy gain tuning
Since the load inertia of the motor is automatically estimated online
to calculate the optimum speed control gain and position loop gain,
gain adjustment is easily done. By repeating acceleration and
deceleration, load inertia is automatically estimated.
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Comparison of the speed accuracy before and after the load inertia estimation

2. High accuracy torque control with

online auto tuning
Operation with high torque accuracy less susceptible to the motor
second resistance value change due to a temperature change is
realized with online tuning (adaptive magnetic flux observer). This
operation is appropriate for applications such as a winder/printing
machine (tension control) which is controlled by torque.
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Example of motor temperature-torque characteristics

(with model adaptive speed control)
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Example of torque characteristic under vector control
When the motor with encoder, SF-JR4P, is used (at 220V input)

3. Vector control dedicated motor

Use of vector control dedicated motor realizes 100% of the
continuous operation torque even at a low speed. It is suitable
for winder and unwinder applications. Motors with speed ratio
of 1000/2000r/min, 1000/3000r/min and 500/2000r/min
specifications are available and they can support applications
whose winding diameter greatly changes. Decreasing the
rated speed will increase the rated torque, so you can select a
motor with a smaller capacity. (The inverter one or two rank
higher than the motor in capacity needs to be selected
depending on the motor capacity.)

elLineup of vector control dedicated motors

Type Base/Maximum Speed (r/min)  Motor Capacity
SF-V5RU 1500/3000 1.5kW to 55kW
SF-V5RULIL 1000/2000 1.5KW to 37kW
SF-V5RUCI3 1000/3000 1.5kW to 30kW
SF-V5RUJ4 500/2000 1.5kW to 15kW
SF-THY 1500/3000 75KW to 250kW

Vector control dedicated motor
SF-V5RU-1.5K

N N
29 ﬁvanced

(3) V/F control and advanced magnetic flux vector control operations are also available "y/F contrm)L magnetic flu)d’_

Since V/F control and advanced magnetic flux vector control operations are also available,

A\ ector controf

you can replace the conventional model (FR-A500 series) without anxiety.

eComplement: list of functions according to driving control method
Speed Control Range Speed Response

Control Method

Speed Control  Torque Control Position Control

Applied Motor

VIF O X X 1:10 (6 to 60Hz : Driving) 10 to 20rad/s e e et
Advanced magnetic flux vector O X X 1:120 (0.5~60Hz : Driving) 20 to 30rad/s Gepﬁﬁﬁtﬁf;ﬂ(’cﬁ:}‘;m'
Real sensorless vector O O X 1:200 (0.3~60Hz : Driving) 120rad/s Ge?me,iﬁ';ﬁfre’;"ci%emr‘;“’r
Vector 1:1500 (1~1500r/min: General-purpose motor (with encoder)
*5 . . 300rad/s ;
(FR-ATAP is necessary) | (zero speed control, servo lock) o o Both driving/regeneration)*6 Eedicatedinolor

*5 Only a pulse train+code method is employed for pulse command method when performing position control with an inverter and the FR-A7AP. The maximum pulse input is 100kpps.

*6 Regeneration unit (option) is necessary for regeneration
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(1) Further extended components life
||

oThe life of a newly developed cooling fan has been extended
to 10 years of design life*1. The life of the cooling fan is further
extended with ON/OFF control of the cooling fan.

el ongevity of capacitor was achieved with the adoption of a
design life of 10 years*1*2,
(A capacitor with specification of 5000 hours at 105 °C ambient
temperature is adapted.)

*1 Ambient temperature : annual average 40°C (free from corrosive gas, flammable
gas, oil mist, dust and dirt).
Since the design life is a calculated value, it is not a guaranteed value.

*2 Output current: equivalent to rating current of the Mitsubishi standard motor (4 poles).

el ife indication of life components

Components Life Guideline of the FR-A700 Guideline of JEMA*3

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 Excerpts from “Periodic check of the transistorized inverter” of JEMA (Japan Electrical
Manufacturer's Association).

Long Life Components and Life Check Function

(2) State of the art longevity diagnostic method
||

eDegrees of deterioration of main circuit capacitor, control circuit
capacitor or inrush current limit circuit can be monitored.

eSince a parts life alarm can be output*4 by self-diagnosis,
troubles can be avoided.

*4 Any one of main circuit capacitor, control circuit capacitor, inrush current limit
circuit and cooling fan reaches the output level, an alarm is output.
For the main circuit capacitor, the capacitor capacity needs to be measured during
a stop by setting parameter.

Network Connection as You Desired

(1) Compatible with the CC-Link communication (option)
|

The inverter can be connected to the Mitsubishi Programmable
controller (Q, QnA, A series, etc.) through the CC-Link. It is
compatible with the CC-Link Ver.1.1 and Ver.2.0. The inverter
operation, monitoring and parameter setting change can be
done from the Programmable controller.

Programmable Inverter Inverter
Power controller Up to 42 units

S%ﬂﬁ'y cru IEEES can be connected

(when only inverters)
are connected

FR-A7NC FR-A7NC

Terminating resistor

Terminating resistor

CC-Link
dedicated cable

(2) Compatible with SSCNETIII (option, available soon)
|

The inverter can be connected to Mitsubishi motion controller
through the SSCNETIIl. The SSCNETII employs a high-speed
synchronous serial communication system and is appropriate for
the synchronous operation.

(SSCNET:--Servo System Controller Network)

Servo

i mplifier
Motion controller amplifiet Inverter

FR-A7NS

(3) RS-485 and USB connection
||

e®The RS-485 terminals are equipped as standard in addition to
the PU connector.
You can make RS-485 communication with the operation panel
or parameter unit connected to the PU connector.

eSince the inverter can be connected to the network with terminals,
multi-drop connection is also easily done.

eModbus-RTU (Binary) protocol has been added for
communications in addition to the conventional Mitsubishi
inverter protocol (computer link).

®As a USB connector (USB1.1B connector) is standard equipped,
communication with a personnel computer can be made with a
USB cable only.

eUsing the RS-485 terminal or USB connector, you can make
communication by the FR Configurator (setup S/W).

usB
connector

RS-485
terminals

(4) Corresponds to major networks overseas

The inverter can be connected with networks such as Device-
NET™, PROFIBUS-DP, LonWorks, EtherNet and CANopen
when communication options are used.

LONWORKS is a registered trademark of Echelon Corporation and DeviceNet is of ODVA
Other company and product names herein are the trademarks of their respective owners.

(1) Reduction of electromagnetic noise (buitt-in EMC filter)

—

(2) Measures against harmonic leakage current
||

eReduction of noise generated from the inverter was achieved
with adoption of a new technology (low-noise of
switching power, low noise of inverter element).

eBecause of the newly developed built-in noise
filter (EMC filter), the inverter itself can comply
with the EMC Directive (2nd Environment*3).
(To make the EMC filter of the inverter valid*1,
set ON/OFF connector*2 to ON.)

*1 Leakage current will increase when the EMC filter is selected.

*2 The EMC filter is factory-set to disable (OFF). Since the leakage current when using
the EMC filter for the 200V class 0.4K and 0.75K is small, the filter is always valid
(setting connector is not provided). The input side zero-phase reactor, built-in the 55K
or less inverter, is always valid regardless of on/off of the EMC filter on/off connector.

*3 Refer to the EMC installation manual for compliance conditions.

EMC filter is ON

dB 130
[dBuv] s

5 7 10 20 30
Frequency [MHz]

Capacitive Filter Zero-phase Reactor b paactor
(Radio noise filter) (Line noise filter)

55K or less | Standard (built-in) | Standard (built-in) |Option (sell separately)
75K or more | Standard (built-in) |Option (sell separately)| Standard (provided)

®A compact AC reactor (FR-HAL) and a DC reactor (FR-HEL),
which limit harmonics current flowing into the power supply
and improve the power factor, are available as options. (For
the 75K or more, a DC reactor is supplied as standard.)

AC reactor (FR-HAL) DC reactor (FR-HEL)

®A high power factor converter (FR-HC, MT-HC) for effective
suppressions of power-supply harmonics (conversion
coefficient: K5=0) can be connected.

(3) Equipped with inrush current suppression circuit
|

Because of the built-in inrush current limit circuit, the current at
power on can be restricted.

(3) New type parameter unit FR-PUO7 (option)

(1) Easy maintenance with FR Configurator (option)
|

®Parameter management (parameter setting, file storage, printing) is easy. - ®An operation panel can be removed and a parameter unit
eMaintenance and setup of the inverter can be done from a can be connected.
personal computer connected with USB. e Setting such as direct input method with a numeric keypad,
e Mechanical resonance is easily avoided with machine analyzer function. operation status indication, and help function are usable.
eParameter setting after replacement Eight languages can be displayed.
of the FR-A500 series can be made eParameter setting values of a maximum
with a parameter automatic of three inverters can be stored.
conversion function. e Since a battery pack type (available soon)
/‘\ is connectable, parameter setting and
MELSOFT paramgter copy gan be performed without
w powering on the inverter.
(4) Easy replacement with the cooling fan cassette
(2) Operation panel with the popular setting dial = .
Cooling fans are provided on top of the
ePossible to copy parameters with operation panel. inverter. @
Parameter setting values are stored in the operation panel Cooling fans can be replaced without
and optional parameter unit (FR-PUQ7). disconnecting main circuit wires.
eQOperation is easy with the setting dial.
[x] Example of (5) Removable terminal block
L parameter Change [
A removable terminal block was adapted.
(The terminal block of the FR-A700 series
) is compatible with that of the FR-A500
PU/EXT operation series. Note that some functions of the
mode example A i |
FR-A700 series are restricted when using
eOperation panel is detachable and can the terminal blf)Fk of the _FR'ASOO seri‘es.
be installed on the enclosure surface. Note that the wiring cover is not compatible.)
(cable connector option is required)
®PU/EXT (operation mode) can be (6) combed shaped wiring cover
switched with a single touch. =

®A dial/key operation lock function
prevents operational errors.

Since a wiring cover can be mounted after wiring, wiring work
is easily done.
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Improved Usability with Full of Useful Functions

| (1) More advanced auto tuning

Tuning accuracy equivalent to that of the conventional tuning of
“with rotation mode” is realized with the auto tuning without
motor running. Even for the machine which disallows a motor to
run during tuning, the motor performance can be maximized.
The sophisticated auto tuning function which measures circuit constants
of the motor allows sensorless vector control with any kind of motor.

(2) Power-failure deceleration stop function/original
operation continuation at instantaneous power-failure

||
eThe motor can be decelerated to a stop when a power failure

or undervoltage occurred to prevent the motor from coasting.
For fail-safe of machine tool, etc., it is effective to stop the
motor when a power failure has occurred.

Power failure occurrence

Power
supply [

Motor speed

Decelerates to stop

» Time

eSince the original operation continuation at instantaneous
power failure function has been newly adopted, the motor
continues running without coasting even if an instantaneous
power failure occurs during operation.

* The inverter may trip and the motor may coast depending on the load condition.

(3) Regeneration avoidance function
|

For operations of such as a pressing machine, in which an
instantaneous regeneration occurs, overvoltage trip can be
made less likely to occur by increasing frequency during
regeneration.

(4) Built-in brake transistor (22K or less)
(0.4K to 7.5K huilt-in brake resistor)

In addition to the 0.4K to 7.5K, a brake transistor is built-in to the
11K, 15K, 18.5K and 22K. A brake resistor (option) can be also
connected to the 11K to 22K.

(5) Pulse train 1/0 function

Speed command by pulse train signal (single pulse) from the
controller etc. can be directly input to the inverter.

Since pulse can be output from the inverter at the same time,
synchronous speed operation of inverters can be performed.
(maximum pulse input 100kpps, output 50kpps)

(6) Enhanced 1/0 function

eFor the analog input terminal (two points), you can switch
between voltage (0 to 5V, 0 to 10V) and current (0 to 20mA).

eYou can display the ON/OFF status of the I/O terminals on the
operation panel.

®Two points relay output is available.

7 Global Compliance

(1) Complies with UL, cUL, EN (Low Voltage Directive) as standard
||

(2) Sink/source logic can he switched with a single touch
||

Wide range of lineup

Inverter Capacity
Indicate capacity (kW)

Symbol Voltage
200V class

4 | 400V class

Symbol
0.4K~500K

FR-A720-7.5K

FR-A720-0.4K FR-A720-3.7K

FR-A720-22K

(3) Wide voltage range
|

Compliance with both 240V power supply (55K or less) and
480V power supply as standard.

FR-A720-55K

APP'i(f(‘\‘N’;"O‘O’ 0.4 0.75 1.5 2.2 3.7 55 7.5 11 15 18.5 22 30 37 45

55 75 90 110 132 160 185 220 250 280 315 355 400 450 500

.................77,,,,,,,,,,

FR-A720-0]

Three-phase 400V class
FR-A740-[]]

@®: Available models —: Not available

H-A700 **

ll Connection with Peripheral Devices

USB connector

Three-phase AC power supply
Use within the permissible power
supply specifications of the inverter.

A personal computer and an
inverter can be connected
with a USB (Verl. 1) cable.

-1

Moulded case circuit breaker (MCCB) L
or earth leakage breaker (ELB), fuse —
The breaker must be selected He
carefully since an in-rush current
flows in the inverter at power on.

Magnetic contactor (MC)

Install the magnetic contactor to
ensure safety. Do not use this
magnetic contactor to start and stop
the inverter. Doing so will cause the
inverter life to be shorten.

Reactor (FR-HAL, FR-HEL option)
Reactors (option) must be used when
power harmonics measures are
taken, the power factor is to be
improved or the inverter is installed
near a large power supply system
(1000kVA or more). The inverter may
be damaged if you do not use
reactors. Select the reactor according
to the model. Remove the jumpers
across terminals P-P1 to connect the
DC reactor to the 55K or less.

AC reactor
(FR-HAL)
R/L1 S/L2 TIL3 |
PH P1 P/+ N/- —
Earth
DC reactor (Ground)

Noise filter (FR-HEL)

(FR-BLF) For the 75K or more, a

DC reactor is supplied.

The 55K or less has .
Always install the reactor.

a built-in zero-phase

Brake unit
(FR-BU*, MT-BU5*?)

Resistor unit

(FR-BR*1, MT-BR5%*2)
The regenerative braking
capability of the inverter
can be exhibited fully.
Install this as required.

Power regeneration
common converter
(FR-CV*1)

Power regeneration
converter (MT-RC*2)
Great braking capability
is obtained.

Install this as required.

High power factor converter
(FR-HC*L, MT-HC*2)

Power supply harmonics

can be greatly suppressed.
Install this as required.

*1 Compatible with the 55K or less.
*2 Compatible with the 75K or more.

u
o Effective in the range from
reactor. y- about 1MHz to 10MHz. A wire
) should be wound four turns at
-/

Motor

High-duty brake resistor
(FR-ABR™®)

Braking capability of the
inverter built-in brake can be
improved. Remove the jumper
across terminal PR-PX when
connecting the high-duty
brake resistor. (7.5K or less)
*3 Compatible with the 22K or less.

Noise filter

(FR-BSFO01, FR-BLF)

Install a noise filter to reduce
the electromagnetic noise
generated from the inverter.

— <
—— S

a maximum.

Earth (Ground)

Devices connected to the output

Do not install a power factor correction
capacitor, surge suppressor or radio noise
filter on the output side of the inverter. When
installing a moulded case circuit breaker on
the output side of the inverter, contact each
manufacturer for selection of the moulded
case circuit breaker.

Earth (Ground)

To prevent an electric shock, always earth
(ground) the motor and inverter. For
reduction of induction noise from the power
line of the inverter, it is recommended to wire
the earth (ground) cable by returning it to the
earth (ground) terminal of the inverter.
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Standard Specifications

I Rating
0200V class
Type FR-A720-00K 04]075(15| 22 | 3.7 |55 |75 |11 |15 |185| 22 | 30 | 37 | 45 | 55 | 75 | 90
Applicable motor capacity (kW)*1 | 0.4 [0.75[ 1.5 22 | 3.7 [ 55 [ 75 [ 11 [ 15 [185| 22 | 30 | 37 [ 45 [ 55 | 75 | 90
Rated capacity (kVA) *2 11 (19|31 | 42 | 6.7 | 92 | 126 [176|233| 29 | 34 | 44 | 55 | 67 | 82 | 110 | 132
. Rated current (A) *3 3 5 8 11 (175 | 24 | 33 | 46 | 61 | 76 | 90 | 115|145 | 175 | 215 (223; (3234(,3)
%‘ Overload current rating *4 150% 60s, 200% 3s (inverse time characteristics) ambient temperature 50°C
O | Voltage *5 Three-phase 200 to 240V
Regenerative | Maximum value/ | 150% torque/ | 100% torque/ | 100% torque/ 20% torque/ 20% torque/ 10% torque/
braking torque | permissible duty 3%ED 3%ED 2%ED continuous *5 continuous continuous
o Rl Three-phase 200 to 220V 50Hz, 200 to 240V 60Hz
=) AC voltage/frequency
@ | Permissible AC voltage fluctuation 170 to 242V 50Hz,170 to 264V 60Hz
% Permissible frequency fluctuation +5%
a | Power supply capacity (kVA)7 [ 15[ 25[45[ 55 | 9 [ 12 | 17 [ 20 [ 28 [ 34 [ 41 [ 52 [ 66 | 80 [ 100] 110 [ 132
Protective structure (JEM 1030) *9 Enclosed type (IP20) *s Open type (IP00)
Cooling system Self-cooling Forced air cooling
Approx. mass (kg) 19[23[38[38 38|71 [71[75[13][13[14[23[35][35][58]70]70
0400V class
Type FR-A740-000K 04 (075 15 | 22 |37 |55 |75 | 11 15 |18.5| 22 | 30 | 37 | 45 | 55
Applicable motor capacity (kW) *1 04 (075 15 | 22 | 37 | 55| 75 11 15 [ 185 | 22 30 37 45 55
Rated capacity (kVA) 2 111 19 3 46 | 6.9 | 9.1 13 | 175|236 | 29 | 328|434 | 54 65 84
_ | Rated current (A) 15 | 25 4 6 9 12 17 23 31 38 | 44 57 71 86 | 110
2 | Overload current rating *4 150% 60s, 200% 3s (inverse time characteristics) ambient temperature 50°C
3 [Voltage -5 Three-phase 380 to 480V
Reggneratlve Maxmum VEILS 100% torque/2%ED 20% torque/continuous*6 | 20% torque/continuous
braking torque | permissible duty
i fRaction: Three-phase 380 to 480V 50Hz/60Hz
= AC voltage/frequency
@ | Permissible AC voltage fluctuation 323 to 528V 50Hz/60Hz
% Permissible frequency fluctuation +5%
@ | Power supply capacity (KVA)7 | 1.5 [ 25 [ 45 [ 55 ] 9 [ 12 | 17 | 20 | 28 | 34 [ 41 [ 52 | 66 | 80 | 100
Protective structure *9 Enclosed type (IP20)*8 Open type (IP00)
Cooling system Self-cooling Forced air cooling
Approx. mass (kg) 38 38|38 [38[38[71[71]75][]75] 13 ] 13 [ 23 [35]35]37
Type FR-A740-000K 75 | 90 | 110 | 132 | 160 | 185 | 220 | 250 | 280 | 315 | 355 | 400 | 450 | 500
Applicable motor capacity (kW) *1 75 90 [ 110 | 132 | 160 | 185 | 220 | 250 | 280 | 315 | 355 | 400 | 450 | 500
Rated capacity (kVA) 2 110 | 137 | 165 | 198 | 248 | 275 | 329 | 367 | 417 | 465 | 521 | 587 | 660 | 733
144 | 180 | 216 | 260 | 325 | 361 | 432 | 481 | 547 | 610 | 683 | 770 | 866 | 962
o[RS ST (A (122) | (153) | (184) | (221) | (276) | (307) | (367) | (409) | (465) | (519) | (581) | (655) | (736) | (818)
%— Overload current rating *4 150% 60s, 200% 3s (inverse time characteristics) ambient temperature 50°C
O | Voltage*s Three-phase 380 to 480V

Regenerative | Maximum value/

o .
braking torque |permissible duty 120 eIl e

o (NGl Three-phase 380 to 480V 50Hz/60Hz

= AC voltage/frequency

@ | Permissible AC voltage fluctuation 323 to 528V 50Hz/60H

% Permissible frequency fluctuation +5%

o | Power supply capacity (kVA)*7 | 110 | 137 | 165 | 198 | 248 | 275 [ 329 [ 367 | 417 | 465 | 521 | 587 | 660 | 733
Protective structure (JEM 1030) *9 Open type (IP00)

Cooling system Forced air cooling

Approx. mass (kg) 50 [ 57 | 72 | 72 [ 110 | 110 [ 175 [ 175 | 175 [ 260 [ 260 | 370 | 370 [ 370

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

*2. The rated output capacity indicated assumes that the output voltage is 220V for 200V class and 440V for 400V class.

*3. When operating the inverter of 75K or more with a value larger than 2kHz set in Pr. 72 PWM firequency selection, the rated output current is the value
in parenthesis.

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

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

However, the pulse voltage value of the inverter output side voltage remains unchanged at about V2 that of the power supply.
*6. For the 11K to 22K capacities, using the dedicated external brake resistor (FR-ABR) will achieve the performance of 100% torque/6%ED.
*7. The power supply capacity varies with the value of the power supply side inverter impedance (including those of the input reactor and cables).
*8. When the hook of the inverter front cover is cut off for installation of the plug-in option, the inverter changes to an open type (IP00).
*9. FR-DUO07:1P40 (except for the PU connector)
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 Common specifications

Control specifications

Control method

Soft-PWM control/high carrier frequency PWM control (V/F control, Advanced magnetic flux vector control and Real sensorless
vector control are available) / vector control *1

Output frequency range

0.2 to 400Hz (The maximum frequency is 120Hz under Real sensorless vector control and vector control.)

Er ) 0.015H2/60Hz (terminal 2, 4: 0 to 10V/12bit) ] ] ]

€quUency | Analog input 0.03Hz/60Hz (terminal 2, 4: 0 to 5V/11bit, 0 to 20mA/about 11bit, terminal 1: 0 to +10V/12bit)
feesthljgtion 0.06Hz/60Hz (terminal 1: 0 to +5V/11bit)

Digital input 0.01Hz

Frequency |Analog input Within +0.2% of the max. output frequency (25°C+10°C)
accuracy Digital input Within 0.01% of the set output frequency
Voltage/frequency characteristics  |Base frequency can be set from 0 to 400Hz Constant torque/variable torque pattern or adjustable 5 points V/F can be selected
Starting torque 200% 0.3Hz (0.4K to 3.7K), 150% 0.3Hz (5.5K or more) (under Real sensorless vector control or vector control *1)
Torque boost Manual torque boost

Acceleration/deceleration time
setting

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

DC injection brake

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

Stall prevention operation level

Operation current level can be set (0 to 220% adjustable), whether to use the function or not can be selected

Torque limit level

Torque limit value can be set (0 to 400% variable)

Operation specifications

Frequency |Analog input « Terminal 2, 4: 0 to 10V, 0 to 5V, 4 to 20mA (0 to 20mA) can be selected+ Terminal 1: -10 to +10V, -5 to +5V can be selected
setting Digital inout Input using the setting dial of the operation panel or parameter unit

signal 9 P Four-digit BCD or 16 bit binary (when used with option FR-A7AX)

Start signal Forward and reverse rotation or start signal automatic self-holding input (3-wire input) can be selected.

Input signals (twelve terminals)

The following signals can be assigned to Pr. 178 to Pr. 189 (input terminal function selection): multi speed selection, remote setting,
stop-on-contact, second function selection, third function selection, terminal 4 input selection, JOG operation selection, selection of
automatic restart after instantaneous power failure, flying start, external thermal relay input, inverter run enable signal (FR-HC/FR-
CV connection), FR-HC connection (instantaneous power failure detection), PU operation/external inter lock signal, external DC
injection brake operation start, PID control enable terminal, brake opening completion signal, PU operation/External operation
switchover, load pattern selection forward rotation reverse rotation boost, V/F switching, load torque high-speed frequency, S-pattern
acceleration/deceleration C switchover, pre-excitation, output stop, start self-holding selection, control mode changing, torque limit
selection, start-time tuning start external input, torque bias selection 1, 2*1, P/PI control switchover, forward rotation command,
reverse rotation command, inverter reset, PTC thermistor input, PID forward reverse operation switchover, PU-NET operation
switchover, NET-External operation switchover, command source switchover, simple position pulse train sign*1, simple position
droop pulse clear*1, DC feeding operation permission, DC feeding cancel, magnetic flux decay output shutoff.

[Pulse train input

100kpps

Operational functions

Maximum/minimum frequency setting, frequency jump operation, external thermal relay input selection, polarity reversible operation,
automatic restart after instantaneous power failure operation, electronic bypass operation, forward/reverse rotation prevention,
remote setting, brake sequence, second function, third function, multi-speed operation, original operation continuation at
instantaneous power failure, stop-on-contact control, load torque high speed frequency control, droop control, regeneration
avoidance, slip compensation, operation mode selection, offline auto tuning function, online auto tuning function, PID control,
computer link operation (RS-485), motor end orientation *1, machine end orientation *2, pre-excitation, notch filter, machine analyzer
*1, easy gain tuning, speed feed forward, and torque bias *1

Output signals
Open collector output (5
terminals)
relay output (1 terminal)

Operating status

The following signals can be assigned to Pr. 190 to Pr. 196 (output terminal function selection): inverter running, inverter running/start
command on, up-to-frequency, instantaneous power failure/undervoltage, overload warning, output frequency (speed) detection,
second output frequency (speed) detection, third output frequency (speed) detection, regenerative brake prealarm, electronic
thermal relay function pre-alarm, PU operation mode, inverter operation ready, output current detection, zero current detection, PID
lower limit, PID upper limit, PID forward rotation reverse rotation output, electronic bypass MC1, electronic bypass MC2, electronic
bypass MC3, orientation completion *1, orientation fault *1, brake opening request, fan fault output, heatsink overheat pre-alarm,
deceleration at an instantaneous power failure, PID control activated, during retry, PID output interruption, position control
preparation ready *1, DC feeding, life alarm, fault output 1, 2, 3 (power-off signal), power savings average value update timing,
current average monitor, maintenance timer alarm, remote output, forward rotation output *1, reverse rotation output *1, low speed
output, torque detection, regenerative status output *1, start-time tuning completion, in-position completion *1, alarm output and fault
output. Alarm code of the inverter can be output (4 bit) from the open collector.

When used with the FR-
AT7AY, FR-A7AR (option)

In addition to above, the following signal can be assigned to Pr313 to Pr. 319 (extension output terminal function selection): control circuit
capacitor life, main circuit capacitor life, cooling fan life, inrush current limit circuit life. (only positive logic can be set for extension
terminals of the FR-A7AR)

Pulse train output

50kpps

For meter
Pulse train output
(Max. 2.4kHz: one terminal)
Analog output
(Max. 10VDC: one terminal)

The following signals can be assigned to Pr. 54 FM terminal function selection (pulse train output) and Pr. 158 AM terminal function
selection (analog output): output frequency, motor current (steady or peak value), output voltage, frequency setting, operation speed,
motor torque, converter output voltage (steady or peak value), electronic thermal relay function load factor, input power, output
power, load meter, motor excitation current, reference voltage output, motor load factor, power saving effect, regenerative brake duty,
PID set point, PID measured value, motor output, torque command, torque current command, and torque monitor.

The following operating status can be displayed: Output frequency, motor current (steady or peak value), output voltage, frequency
setting, running speed, motor torque, overload, converter output voltage (steady or peak value), electronic thermal relay function
load factor, input power, output power, load meter, motor excitation current, position pulse, cumulative energization time, orientation
status *1, actual operation time, motor load factor, cumulative power, energy saving effect, cumulative saving power, regenerative
brake duty, PID set point, PID measured value, PID deviation, inverter I/O terminal monitor, input terminal option monitor*3, output
terminal option monitor*3, option fitting status*4, terminal assignment status*4, torque command, torque current command, feed back
pulse*1, motor output

Fault definition is displayed when a fault occurs, the output voltage/current/frequency/cumulative energization time right before the
fault occurs and past 8 fault definitions are stored.

Function (help) for operation guide*4

Overcurrent during acceleration, overcurrent during constant speed, overcurrent during deceleration, overvoltage during
acceleration, overvoltage during constant speed, overvoltage during deceleration, inverter protection thermal operation, motor
protection thermal operation, heatsink overheat, instantaneous power failure occurrence, undervoltage, input phase loss *7, motor
overload, output side earth (ground) fault overcurrent, output short circuit, main circuit element overheat, output phase loss, external
thermal relay operation*7, PTC thermistor operation*7, option fault, parameter error, PU disconnection, retry count excess*7, CPU
fault, operation panel power supply short circuit, 24VDC power output short circuit, output current detection value excess*7, inrush
current limit circuit fault, communication fault (inverter), USB fault, opposite rotation deceleration fault*7, analog input fault, brake
transistor alarm, speed deviation large *1*7, overspeed *1*7, position error large *1*7, signal loss detection *1*7, brake sequence
fault*7, encoder phase error *1*7

Operation
< [panel i
§ |(Fr-DUOT) Operating status
@
o
‘g |Parameter
= |unit (FR-
PUO7) Fault definition
Interactive guidance
Protective/ Protective function
warning
function
Warning function

Fan fault, overcurrent stall prevention, overvoltage stall prevention, regenerative brake prealarm+7, electronic thermal relay function
prealarm, PU stop, maintenance timer alarm*3 *7, parameter write error, copy operation error, operation panel lock, parameter copy
alarm, speed limit indication

Environment

Surrounding air temperature

-10°C to +50°C (non-freezing)

Ambient humidity 90%RH maximum (non-condensing)

Storage temperature*4 -20°C to +65°C

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

Altitude/vibration Maximum 1000m above sea level, 5.9m/s2 or less*6 at 10 to 55Hz (direction of X, Y, Z axes)

. Available only when the option (FR-A7AP/FR-A7AL) is mounted.
. Available only when the option (FR-A7AL) is mounted.

. Can be displayed only on the operation panel (FR-DUQ7).

. Can be displayed only on the parameter unit (FR-PUO7).

. Temperature applicable for a short period in transit, etc.

. 2.9m/s? or less for the 160K or more.
. This protective function does not function in the initial status.

Features
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Outline Dimension

o FR-A720-0.4K, 0.75K

7.5

2 C =" — .
LI(P)o00
2-96 hole ®OOO
| 1

245

260
=
=

©
o

7.5
&

Inverter Model D D1
FR-A720-0.4K 110 21
FR-A720-0.75K 125 36
(Unit: mm)
oFR-A720-1.5K, 2.2K, 3.7K
oFR-A740-0.4K, 0.75K, 1.5K, 2.2K, 3.7K
[t}
N~
S =1 1 @ o
000 a || WL e -
000 HH
2-¢6 hole
L ® ]{]J |
11| P
T}’ H T 77
- 125 N 5
150 = 140
O ) o
* The FR-A740-0.4K to
1.5K are not provided
with a cooling fan.
0
2
144
(Unit: mm)
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oFR-A720-5.5K, 7.5K, 11K
oFR-A740-5.5K, 7.5K, 11K, 15K

8
~ z
A = SR il I i
2-46 hole 999 SRS - e ’
Tl Ty
i
SN
| | Do §§
Tl 5%
B ° ? A
SRR 0 E
ﬁt;ﬁ ,,,,, f J \‘ﬁ’ g.g §
e 195 N b 0] £es
OESR
220 =
Inverter Model H H1 D D1
FR-A720-5.5K, 7.5K
’ 260 | 245 | 170 | 84
FR-A740-5.5K, 7.5K

FR-A720-11K
FR-A740-11K, 15K

300 | 285 | 190 | 101.5

g
S35
52
[
an
o

(Unit: mm)

Parameter
List

oFR-A720-15K, 18.5K, 22K
oFR-A740-18.5K, 22K

Explanations
of
Parameters

o
ﬁ:@” T T
2-910 hole o

Protective
Functions

380
400

Options

Instructions

230 190
250

Motor

Compatibility

101.5
Warranty

(Unit: mm)

Inquiry
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oFR-A720-30K, 37K, 45K, 55K
oFR-A740-30K, 37K, 45K, 55K

Emﬁ@m@ﬂ A 700 SERIES! i

g
N
2-4d hole qu} \“‘g g‘{
® ® r 1
(=)
[ B
s l
e ———
] Doz
. . [ ]
= = = |
fit Y I
w2 | || e 32
w1 D
w
Inverter Model W w1 w2 H H1 H2 d D
FR-A720-30K
FR-A740-30K 325 | 270 10 550 530 10 10 195
FR-A720-37K, 45K
FR-A740-37K, 45K, 55K 435 380 12 550 525 15 12 250
FR-A720-55K 465 | 410 12 700 675 15 12 250
(Unit: mm)
oFR-A740-75K, 90K
2-p12hole e oDC reactor supplied
@\Gﬁ, d)m . j Rating plate o terminal
© ® f — ; (for M12 bolt)
im e il
—= 0 om e
MOs38
e P1,P
[ 1
_Q_ m=
gle  dla— lad |
} wi ||\ Zinstallation hole
W2 (for M6 screw) Within D
Earth (ground) terminal
(for M6 screw)
(] DC React M
e é — eactor | |l el b ass
Lt A 1 Model (Kg)
| o ‘ = 300 TR | FRHELHTSK | 120 | 320 | 205 | 185 | 16
465 (FR-A740-75K)
FRAHELHOOK 1 150 | 130 | 340 | 310 | 100 | 20
(FR-A740-90K)
(Unit: mm)

13
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oFR-A720-75K, 90K
oFR-A740-110K, 132K

2-¢12 hole
e © & | :
® OO OO " =2
1 I

15

Features

[N

Peripheral
Devices

Standard
Specifications

715
740

cw
o o
.E'g.g
503
og'ﬁ

Terminal Connection
Diagram
Terminal Specification
Explanation

| 400
465 360

10
-
w
N
Operation
Panel

oDC reactor supplied

Parameter
List

Rating plate

2-terminal

= for M12 bolt
bl _o[d AR

Explanations
of
Parameters

o 3
H1
+1
&
a! N
Protective
Functions

T @
ole  o/d {ad | :
\ w1 [\ 4-installation hole g.
‘ W2 (for S screw) Within D
Earth (ground) terminal

(for M6 screw) »
S
DC Reactor Model w | w H H1 D S | Mass (kg) E
FR-HEL-75K (FR-A720-75K) 150 | 130 | 340 | 310 | 190 M6 17 2

FR-HEL-90K (FR-A720-90K) 150 | 130 | 340 | 310 | 200 M6 19
FR-HEL-H110K (FR-A740-110K) 150 | 130 | 340 | 310 | 195 M6 22 5
FR-HEL-H132K (FR-A740-132K) 175 | 150 | 405 | 370 | 200 M8 26 2

(Unit: mm)

=
5
g
£
o
o
=
g
&
=
z
>
g
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oFR-A740-160K, 185K

3-¢12 hole
©
T b & S .
— = == oDC reactor supplied
Rating plate
© © 2-terminal
0 (for M12 boit)
o 0l o el® j%
I [
I
D
1 P1 P1
(=)
w0 2 I |
&2 T
@
P
P
Oli=
N e

w1 4-installation hole
w2 | (forSscrew) Within D ‘
Earth (ground) terminal
. . . (for M6 screw)
=% T - N
QL = sz |
49 200 200 49 380
; ; DC Reactor Mass
498 W | Wi H H1 D S
450 Model (kg)
FR-HEL-H160K
0 (FR-A740-160K) 175 | 150 | 405 | 370 | 205 | M8 | 28
<
- FR-HEL-H185K
(FR-A740-185K) 175 | 150 | 405 | 370 | 240 | M8 | 29
[EEXe) ) o (O
(Unit: mm)
oFR-A740-220K, 250K, 280K
3-¢12 hole
oDC reactor supplied
™ = o] =% &
Rating plate
H ‘HH H H H H H‘ 2-M6 eye nut (only for FR-HEL-H220K)
©| 2-terminal (for M12 bolt)
nOwEICy g =LY
00
Ly
T P1
x| 2 2| o
32 45
g 0 s n &5 3
b P
] on=
: I L = va
o= dlq
‘ 150+1 ‘ 4-installation hole
o o [ 175+2 | (for M8 screw) Within 240 ‘
F I8 = e = [O1 S = Earth (ground) terminal ‘
12 H 9\ 3.2 (for M6 screw)
300 | 300 380 * Remove the eye nut after installation of the product.
o0 DC React M
eactor ass
W Wl | H | H D S S1 | 82 o
Model (kg)
RIL1| TIL3 | P1 ujlw FR-HEL-H220K
I'siz] n- | Pﬂ+ [ V] ‘ § (FR-A740-220K) 175 | 150 | 405 | 370 | 240 | M8 | M6 | M6 | M12 | 30
° ° ° ° FR-HEL-H250K
m?} ‘ H ‘ . (FR-A740-250K) 190 | 165 | 440 | 400 | 250 | M8 | M8 | M8 | M12 | 35
= & FR-HEL-H280K
—oT——0 T — o (FR-A740-280K) 190 | 165 | 440 | 400 | 255 | M8 | M8 | M8 | M16 | 38
(Unit: mm)
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oFR-A740-315K, 355K

3-¢12 hole
o F0] o + = [Ol¥g

ITNTNTITIN TN ===

15

Features

Y i

Peripheral
Devices

1300
1330

Standard
Specifications

Dimension
Drawings

[0}
£
=

S
©

12| || ©
315 315 45 45

790 440

RIL1 TIL3 P1 U w
U HS/LZH ”NI-H F’*H HVU

[s] [ [s] [s] [ [s]

| |

(6 T [0

Terminal Connection

194
Termi

185

222
Operation
Panel

Parameter
List

oDC reactor supplied

Rating plate

2-M8 eye nut

2-terminal (for M16 bolt)

Explanations
of
Parameters

P1 P1

Protective
Functions

450£10
495%10

P P
Om= 5
T
o> a8 ~slad |
} 185 | | \4installation hole 2
210 (for M10 screw) Within 250 2
Earth (ground) terminal §
(for M8 screw) 'é
* Remove the eye nut after installation of the product.

DC Reactor Model Mass (kg) 5
FR-HEL-H315K (FR-A740-315K) 42 s
FR-HEL-H355K (FR-A740-355K) 46

=
(Unit: mm) %
g
38
=
5
g
=
=]
g
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oFR-A740-400K, 450K, 500K

4-¢12 hole

=z fla * = EIPE
T ==
o
T
D
O
O
. ]
12 i [O] EY e [OI 45 45
- 300 ‘ 300 ‘ 300 ‘ 440
995
950
RL1 82 TA3 N- P1 P+ U 'V W <
RERENENENE
(] [ O (] o
JI I I ¢
(K] | ] [+] O o)
oDC reactor supplied oDC reactor supplied
Rating plate
@
Rating plate & V
2-terminal 2-M8 eye nut 1@ L
4-915 hole
S o H
@ Ig 2-terminal
4-915 hole
P1
ﬁ % Péb & Earth (ground) terminal
8l 8 @& (for M12 screw)
< 0
g | oF]

* Remove the eye nut after installation of the product.

ﬂﬁ Oje P Within 245

F & %g% K’E i ‘40 ‘ 2-M12 eye nut
o | T

¥ Gl T

(5]
! 195 ! 4-installation hole
220 {for M10 screw) Within D

Earth (ground) terminal
(for M8 screw)

* Remove the eye nut after installation of the product.

Mass
DC Reactor Model w D (kg) DC Reactor Model H
FR-HEL-H400K FR-HEL-H500K
(FR-A740-400K) 235 | 20 %0 (FR-A740-500K) 345 | 455 | 405 | 67

FR-HEL-H450K

(FR-A740-450K) = | & &

(Unit: mm)




LA 700 serie

o Operation panel (FR-DUO7)

<Outline drawing> <Panel cutting dimension drawing> 2
>
Panel S
FRDUO7  \ #78 i
o) 3.2max <
- - ﬁ; —
_— T 0
T AN <o < «i 28
OO0 38 I NI - [ 5%
000 ' N beging t 8o
i 20
“ ‘ Cable
2-M3
3 72 3 serew 72 Operation panel connection connector g
78 (FR-ADP option) b5
81 ] 2L
(Unit: mm) 58
)
o Parameter unit (option) (FR-PUQ7) su
gag
503
ogﬁ
<Outline drawing> <Panel cutting dimension drawing> 5 £
RE
25.05 8835
==
(14.2) (11.45) s 5
83 ©
o e A0y c
: S3
MITSUBISHI ®]*1 ’_/:*'1 1 g S
Forun P | Air-bleeding ol
—r— o - | hole 9]
e} © I
[D E | 4-R1
* I B
D o g 1 B R — 2y
e R 53
9 ) & (o] () S £
- @) | ! |
@ © 8 o | : e 2 o
B | Cls S o
®©6 ® (= o ! 5 s
®©@® W o 1 5°§
_ S [H N S S ®©
OE~E > 25
- " 265 | 265 4-¢4 hole
(Effective depth of the installation 02
! ! screws hole 5.0) % S
M3 screw *2 L2
|:| *1  When installing the FR-PUO7 on the enclosure, etc., remove screws for fixing E Z
the FR-PUO7 to the inverter or fix the screws to the FR-PUO7 with M3 nuts.
v v *2  Select the installation screws whose length will not exceed the effective
12}
80.3 depth of the installation screw hole. 5
. s
(Unit: mm) o
2
2
©
=
£
S
o
=
=
5
©
Q
£
o
(&}
=
=
(&
&
=
z
>
g
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[ Heatsink protrusion procedure

When encasing the inverter in an enclosure, the generated heat amount in an enclosure can be greatly reduced by installing
the heatsink portion of the inverter outside the enclosure.

When installing the inverter in a compact enclosure, etc., this installation method is recommended. For the 160K or more, a
heatsink can be protruded outside the enclosure without using an attachment.

eWhen using a heatsink protrusion attachment (FR-A7CN)

For the FR-A720-1.5K to 90K and FR-A740-0.4K to 132K, a heatsink can be protruded outside the enclosure using a heatsink protrusion attachment (FR-
A7CN).
Refer to the instruction manual of the heatsink protrusion attachment (FR-A7CN) for details.

eDrawing after attachment installation (when used with the FR-A7CN)

. w Atachment | o py Type W | H |Hl [ H2 | H3 | D | D1 | D2 S
S oz pane. | FR-ATCNO1 | 150 | 3895 | 260 | 1115 | 18 | 97 | 484 | 233 | M5
T 4 FR-ATCNO2 | 245 | 4085 | 260 | 1165 | 32 | 86 | 894 | 123 | M5

\ g FR-ATCNO3 | 245 | 4485 | 300 | 1165 | 32 | 89 |1064| 20 | M5

B = FR-ATCNO4 | 280 | 554 | 400 | 122 | 32 | 885 | 1106 | 453 | M8
o ﬁ : FR-ATCNO5 | 338 | 645 | 480 | 130 | 35 |1235| 715 | 105 | M8

FR-A7CNO6 | 338 | 645 | 480 | 130 35 |1235| 715 | 835 | M8

FR-ATCNO7 | 451 650 | 465 | 145 40 96 154 55 M10

PEL_L- FR-ATCN10 | 510 | 845 | 655 150 40 | 176.5 | 183.5| 45 M10

\

| = (]

[ [ H FR-A7TCNO8 | 510 725 535 150 40 116.5 | 183.5 45 M10
‘ FR-A7CN09 510 725 535 150 40 116.5 | 183.5 45 M10
" h AL

- : w1 oy |_FRATCNTT | 510 | 805 | 615 | 150 | 40 | o7 | 163 | 45 | M0

(Unit: mm)

ePanel cut dimension drawing (when used with the FR-A7CN)

FR-A7CNO1 FR-A7CNO2 FR-A7CNO3 FR-A7CNO4
12 175 L ‘ 200

(e L -

100
102
102

40 102

407

365
367
305

265
280
26
320
517
335

g - ol | ‘ >
o o
(= =3
244
I I |
3 °
8 3
6-M5 screw | | 6-M5 screw o 6-M5 screw o 6-M8 screw ©
/ / N / N X4/ o
— T 417 — T AL -
k3 R3 T k3 R3 t =
‘ 195 ‘ 0 ‘ T
145 212 212

4&

23
260

e

FR-A7CNO5 FR-A7CNO6 FR-A7CNO7 FR-A7CNO8

+

70
‘
|
1 95
¢ |
85
T
| 105
i
.
108
T

410 470
380 440
I N
| Jo1 b
I I

586
516
600
611
516
540
615
510
590
690
582
660

/—r4-M8 screw o ,—V—G'MS serew o 4-M10 screw 4-M10 screw

— —L -—F —L 2 2

4 4 # #
| | T f

270 *
330 330 ‘

r
380 ‘ 400 ‘

440 477

(Unit: mm)
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eWhen using a heatsink protrusion attachment (FR-A7CN)

FR-A7CNO09 FR-A7CN10 FR-A7CN11
PR-AALNUY PR-AANTY FR-AZONTT g
470 470 470 2
[
‘ 440 ‘ ‘ 440 ‘ ‘ 440 ‘ £
| | |
(b [Ty FEITE -
= S
+ by by [
o0
o
S | o = | o IS | °
=4
BiS
4-M10 screw 4-M10 screw 4-M10 screw g é
L i L L J i 3
RS 1 RS 4 LS + 2
‘ 400 | | 400 ‘ ‘ 410 |
477 477 417 065
£2%
533
£
CES
Refer to page 79 for the correspondence table of the attachment and inverter. (Unit: mm) —
Igis
eoProtrusion of heatsink of the FR-A740-160K or more s&828
L
e Panel cutting .
Cut the panel of the enclosure according to the inverter capacity. 53
® S
®FR-A740-160K, 185K oFR-A740-220K, 250K, 280K gﬂ
6-M10 screw 6-M10 screw
484 662 %
) 200 200 L) | 300 ‘ 300 | %2
©
= + / =t + / o
1)
g &
s [}
g
§ § Hole § § Hole % é
oW
2
i)
o
= ¥ ¥ L + ¥ o
2 ©
2
oFR-A740-315K, 355K ®FR-A740-400K, 450K, 500K =
=
771 6-M10 screw 976 8-M10 screw g
- 300 300 300 _
315 315 N T 7
— + + + / ‘6
~N / I =
+ + =
=
3
g
g
o ©
S 23 Hole u"’-’) g Hole °
@ N
el 4 >
c
g
2
2
+ + + Y + + + + g.
£
S S
(Unit: mm)
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eoShift and removal of a rear side installation frame

e FR-A740-160K to 280K e FR-A740-315K or more
One installation frame is attached to each of the upper  Two installation frames each are attached to the
and lower part of the inverter. Change the position of upper and lower part of the inverter. Remove the
the rear side installation frame on the upper and lower rear side installation frame on the upper and lower
side of the inverter to the front side as shown on the side of the inverter as shown below.
right. When changing the installation frames, make
sure that the installation orientation is correct.

Removal
Shiﬁm_ L3 Upper installation
i | — — ) Upper EEEEEEEEEEEEEEEEEEEEEEEE [T~ 1| frame (rear sige)
| _ _ 1| installation e IIIID |,

(IR0 {o frame (10 TODUMOGO0m
LIS 0 Ouoionm
0 MO0

[

OO0 | EEEEEEEEEEEEEEEEEEEEEEEE D HH H H H
w1111 -
ﬂﬂﬂmﬂm ﬂﬂﬂmﬂm :” H H HH [ E” H H H H‘\_ \I ::rg‘r’;ee r (I :es;?I L ?(;l g)n

g e
Removal

+, Lower

'3 installation
Shif;\_/ frame
e nstallation of the inverter

Push the inverter heatsink portion outside the enclosure and fix the enclosure and inverter with upper and lower
installation frame.

Enclosure

!

Inside the| Exhausted ai
xhausted air
enclosure * For the FR-A740-160K or more, there are finger

* guards behind the enclosure. Therefore, the
thickness of the panel should be less than 10mm
(*1) and also do not place anything around finger

Ilﬂlﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂll‘
ORI
[
Ml DMIAMDGML |
[

[

Inverter guards to avoid contact with the finger guards.

™~ Enclosure

5 o Installation
frame *‘W
|:|,> . 10 140 Finger guard
ﬂ T o
Aé = ‘ ey

oD |* H H H ‘ l ‘

= S0

Inverter Type D1
Jchin Dimensi_on of FR-A740-160K, 185K 185
”rm the outside of FR-A740-220K to 500K 184 (Unit: mm)

D1 |the enclosure

—— CAUTION
Having a cooling fan, the cooling section which comes out of the enclosure can not be used in the environment of water
drops, oil, mist, dust, etc.

Be careful not to drop screws, dust etc. into the inverter and cooling fan section.
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Terminal Connection Diagr:

Sink logic “1. DC reactor (FR-HEL) e Brake unit| |*7. A CN8 connector (for MT-BUS) is provided
(©Main circuit terminal Be sure to connect the DC reactor /! ._E_ ; (Option) with the 75K or more.
o . supplied with the 75K or more. T , T
(OControl circuit terminal When a DC reactor is connected to 8 ' *8. Brake resistor (FR-ABR)

the 55K or less, remove the jumper
across P1-P/+.

Remove the jumper across terminal PR-PX
when connecting a brake resistor.

(0.4K to 7.5K)

Terminal PR is provided for the 0.4K to 22K.
Install a thermal relay to prevent an overheat
and burnout of the brake resistor.

(Refer to the Instruction Manual)

Features

Peripheral
Devices

Three-phase AC __} =7
. Motor

power supply e e '
it 1 1 QNO ' EMC filter z
Jumper ——|._~QR1L11 557 ON/OFF Bs
2 ()S1/L21 : OFF : connecter *g — Earth (Ground) Be
------- So
*2. To supply power to the *9.The FR-A720-0.4K and 0.75K @ ;%

control circuit separately, =
remove the jumper across Earth
R1/L11 and S1/L21. (Ground)

are not provided with the EMC
filter ON/OFF connector. (Always on)

'Control circuit |

cwn
o o
E'g.g
503
og'ﬁ

Control input signals (No voltage input allowed) . Relay output 1
3 3 3 Forward i !
;I;]err_mnatl tfuncponls vary with | “rotation i Terminal functions |
e input termina start s [B1 ] | Relay output 1 ; |
assignment (Pr. 178 to Pr. 189) | Reverse o @ (FauI); outgut) vary with the output | 5 8
(Refer to the Instruction rOtasttlgrn[ ) it . E(;rm]lr;il 253;%2Tent : £55:
Manual (applied)) i r. 170, Ik . S&822
Start self-¢—— o (Refer to the : £ £"
holding selection E : Instruction Manual |1 23
High speed ¢—— i m. (applied)) '
L : = _
Multi-speed Middle | i ()  Relay output 2 ' 23
selection speed i ' g
— i ) : o
*3.J0G terminal can be used Low speed 4 CoooIiioziiooioitooooiiioiiiiiiiiiiiiiiiiiic
as puise train input terminal. . :
Dse Pr 201 10 Select 0G| -3 O Running Open collector output
Terminal functions

Parameter
List

vary with the output
terminal assignment
Instantaneous | (Pr. 190 to Pr. 194)
power failure (Refer to the
Instruction Manual
(applied))

O) Frequency detection

Second function selection ¢—— () Up to frequency

*4. AU terminal can be
used as PTC input
terminal.

Output stop ¢——

-

Reset ¢—— O Overload

Explanations
of
Parameters

Terminal 4 input selection
(Current input selection)

X . PTC
Selection of automatic restart --CS -
after instantaneous ¢——

power failure

s 2][°] 5] [¢] [E]

Open collector output common
Sink/source common

w

£

:Oé
@olela

Protective
Functions

1| JOGIpulse. Jog operation ——

Contact input common ‘ E *10.1t is not necessary  ||*11. I-I)M tem&i?al car
' il il € usedq 1or puise
24VDC power supply e ! PU " mgiecr;t%arhfbrg;?r:ﬁ;he train output gf open
(Common for external power supply transistor) *5 Voltage/current Conneeo] operation panel. collector output
oIDIDICIIIIIICICICIIIICICICIIIICICIIIIIICICIIIiIIZIZIz: input switch UEg AR 2
E Frequency setting signal (Analog) 10E(+10V) - 4 2 E . + \\\\- 77 - Indicator -%
: — = 10(+5V)  OFF 0S8 FMO— 5—1 | (Frequency meter, etc.) ©
: Frequency setting 13 L P (+5V) i | connector | *11 Calibration _ _
i otentiometer 2 [ [ [0 to 5VDC] (Initial value) | resistor 10 _J LI Moving-coil type
: P N — — 2 (0 to 10VDC g 1mA full-scale Z
: 1/2W1ka L (0 10 20man Secv)s: <
' *6 1 [ [ 5 | g
1 1 + . £
1 |*5. Terminal input specifications Mo | (e e, ! *) Analog signal output @
: can be changed by analog 0 (0 to 10VDC) -
H input specifications Auxiiary (+)-=r ] 0 to +10VDC| (nital value)
' switchover (Pr. 73, Pr. 267). U ST ——— o=
' Set the voltage/current input | INPUt (@ e a— (0 to £5VDC Seledable) 5 (e Aol li-S-—é-léé-tél-'r;nHa;l-s- K =5
' 5W|“°'t1 i“I‘the O l:‘zg"t'mg\‘l‘;o Terminal .~ e 4 to 20mADC](Inital value); ; —> ; g
N select voltage Inpu 0 H A A I [N [l Il . A 1
' | t010v) and ON to select (él'ﬂf;‘r:t({')) i T “ <0to 5VDC selectable> i TXD- I it i [ Datatransmission
' current input (4 to 20mA). - I R '
! iNput) 1 e ! RXD+ L 11 1 . -
.  + Connector " E:<19 RXD- o j } Data reception E =
' ' 1 for plug-in option | Option connector 1 | E L | s
! [ . 0 : T H a
: 1 1 connection | Option connector 2 | i : GND ; £
''|*6. Itis recommended to use 2W1kQ E E 5 i i 4 | =
' when the frequency setting signal v | Option connector 3 | 0g Torminating - !
s [ ischanged irequently. D i resistor VCC 5V (Permissible load ! z
: L T current 100mA) g
................................................................................................................. | £
=
CAUTION
To prevent a malfunction caused by noise, separate the signal cables more than 10cm from the power cables.
Be sure to earth (ground) the inverter and motor before use. E
o
=

This connection diagram assumes that the control circuit is sink logic (initial setting). Refer to the instruction manual for the connection in the case of
source logic.
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Terminal Specification Explanation
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Terminal . o
Type Symbol Terminal Name Description
R/L1, S/L2, T/L3 |AC power input Connect to the commercial power supply.
u,VvV,w Inverter output Connect a three-phase squirrel-cage motor.
R1/L11. S1/L21 Power supply for control | Connected to the AC power supply terminals R/L1 and S/L2. To retain alarm display and
’ circuit alarm output, apply external power to this terminal.
Biele ey Remove the jumper from terminals PR-PX (7.5K or less) and connect an optional brake
P/+, PR ST resistor (FR-ABR) across terminals P/+-PR. The PR terminal is provided for the 22K or
less.
Main Connect the brake unit (FR-BU and BU, MT-BUS), power regeneration common
circuit P/+, N/- Brake unit connection | converter (FR-CV) or regeneration common converter (MT-RC) and high power factor
converter (FR-HC, MT-HC).
q For the 55K or less, remove the jumper across terminals P/+-P1 and connect a DC
P+, P1 DC reactor connectian reactor. (For the 75K or more, a DC reactor is supplied as standard.)
PR. PX Built-in brake circuit When the jumper is connected across terminals PX-PR (initial status), the built-in brake
’ connection circuit is valid. The PX terminal is provided for the 7.5K or less.
@ Earth (Ground) For earthing (grounding) the inverter chassis. Must be earthed (grounded).
STE Berwrs melEion e ;I;ugr:oon the STF signal to start forward rotation and turn it off When the STF and STR
p- signals are turned on
STR Peveree miEisn e Turn on the STR signal to start reverse rotation and turn it off SImuItanequsly, the stop
to stop. command is given.
STOP Start self-holding Turn on the STOP signal to self-hold the start signal
selection 9 gnal.
RH, RM, RL Multi-speed selection Multi-speed can be selected according to the combination of RH, RM and RL signals.
- Turn on the JOG signal to select Jog operation (initial setting) and turn on the start
JOG Jog mode selection signal (STF or STR) to start Jog operation.
Bl i s JOG terminal can be used as pulse train input terminal. To use as pulse train input
P terminal, the Pr.291 setting needs to be changed. (maximum input pulse: 100kpulses/s)
: Turn on the RT signal to select second function selection
RT S;Z%Egrfunctlon 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.
3 Turn on the MRS signal (20ms or more) to stop the inverter output.
.g SR QUL s Use to shut off the inverter output when stopping the motor by electromagnetic brake.
g RES Reset Used to reset alarm output provided when protective circuit is activated. Turn on the RES
‘g signal for more than 0.1s, then turn it off. Recover about 1s after reset is cancelled.
(&} Terminal 4 input Terminal 4 is made valid only when the AU signal is turned on.
AU selection Turning the AU signal on makes terminal 2 invalid.
PTC input AU terminal is used as PTC input terminal (thermal protection of the motor). When using
P it as PTC input terminal, set the AU/PTC switch to PTC.
_ rse‘zlgﬁig?tg Bl When the CS signal is left on, the inverter restarts automatically at power restoration.
g CS instantaneous power (l;lig;ebfggt restart setting is necessary for this operation. In the initial setting, a restart is
® failure :
= : Common terminal for contact input terminal (sink logic) and terminal FM. Common
% SD Contaclinputicommon output terminal for 24VDC 0.1A power supply (PC terminal). Isolated from terminals 5
= (sink) and SE.
]
o External transistor When connecting the transistor output (open collector output), such as a programmable
© common, controller, when sink logic is selected, connect the external power supply common for
[ PC 24VDC power supply, |transistor output to this terminal to prevent a malfunction caused by undesirable
5 contact input common |currents. Can be used as 24VDC 0.1A power supply. When source logic has been
o (source) selected, this terminal serves as a contact input common.
10E When connecting a frequency setting potentiometer at an 10VDC, permissible load
Frequency setting initial status, connect it to terminal 10. current 10mA
power supply Change the input specifications of terminal 2 when 5VDC, permissible load
10 connecting it to terminal 10E. current 10mA
Inputting 0 to 5VDC (or 0 to 10V, 4 to 20mA) provides the Voltage input:
maximum output frequency at 5V (10V, 20mA) and makes .
2 Frequency setting input and output proportional. Use Pr.73 to switch from among |Input resistance
(voltage) input 0 to 5VDC (initial setting), 0 to 10VDC, and 4 to 20mA. 10kQ + 1kQ
= Set the voltage/current input switch in the ON position to -
= select current input (0 to 20mA). Maximum permissible
§ Inputting 4 to 20mADC (or 0 to 5V, 0 to 10V) provides the voltage 20VDC
> maximum output frequency at 20mA and makes input and fo tinput:
% output proportional. This input signal is valid only when the SICUUI PO
q AU signal is on (terminal 2 input is invalid). Use Pr.267 to Input resistance
qg; 4 gﬁﬁ,gﬁgcy steitilg switch from among input 4 to 20mA (initial setting), O to
£ 5VDC, and 0 to 10VDC. 245Q + 50
Set the voltage/current input switch in the OFF position to Maximum permissible
select voltage input (0 to 5V/0 to 10V). Use Pr. 858 to switch
terminal functions. current 30mA
Inputting 0 to £5VDC or 0 to +10VDC adds this signal to terminal 2 or 4 frequency
1 Frequency setting setting signal. Use Pr.73 to switch between input 0 to +5VDC and 0 to +10VDC (initial
auxiliary setting) input.
Input resistance 10kQ +£1kQ Maximum permissible voltage +20VDC
5 Frequency setting Common terminal for frequency setting signal (terminal 2, 1 or 4) and analog output terminal
common AM. Do not earth (ground)
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Terminal

Type Symbol Terminal Name Description
1 changeover contact output indicates that the inverter protective function has activated and
A1 B1. C1 Relay output 1 (alarm  |the output stopped. Alarm: discontinuity across B-C (continuity across A-C), Normal:
2 S output) continuity across B-C (discontinuity across A-C) Contact capacity 230VAC 0.3A (power
E factor =0.4) 30VDC 0.3A
A2, B2, C2 Relay output 2 832‘angeover contact output, contact capacity 230VAC, 0.3A (power factor=0.4) 30VDC
Switched low when the inverter output frequency is equal to or
RUN Inverter running higher than the starting frequency (initial value 0.5Hz).
Switched high during stop or DC injection brake operation.*1
Switched low when the output frequency
reaches within the range of £10% (initial value)
su Up to frequency of the set frequency. Switched high during o
acceleration/deceleration and at a stop.*1 Permissible load
S Switched low when stall prevention is 24VPC(27)\(/)D13\
= |© activated by the stall prevention function. maximum) 0.
= % oL Overload alarm Switched high when stall prevention is Alarm code (4bit) |(a voltage drop is 2.8V
212 cancelled."1 output maximum when the
3|0 Switched low when an instantaneous (Refer to page 53.)|signal is on
g 8‘ IPF }gﬁltﬁ_gtaneous power power failure and under voltage g )
=z protections are activated.*1
g Switched low when the inverter output
— q frequency is equal to or higher than the
B FU Frequency detection preset detected frequency and high when
S less than the preset detected frequency.*1
o Open collector output g g
SE ST Common terminal for terminals RUN, SU, OL, IPF, FU
Output item: output frequency (initial
setting),
® e e permissible load current 2mA,
% FM 1440 pulses/s at 60Hz
o Select one e.g. output frequency from Signals can be output from the open collector
Open collector output | monitor items.*2 terminals by setting Pr:291. (maximum output
The output signal is proportional to the pulse: 50kpulses/s)
magnitude of the corresponding Output item: output frequency (initial
o monitoring item. setting)
kel : output signal 0 to 10VDC,
o AM Analog signal output permissible load current 1mA(load impedance
< 10kQ or more),
resolution 8 bit
i e connector, communication can be made throug -485. (1:1 connection
With the PU i« icati b de th h RS-485. (1:1 ti
only)
— PU i
connector . Conforming standard: EIA-485(RS-485) - Communication speed: 4800 to 38400bps
- - Transmission format: Multi-drop link - Overall extension: 500m
s —
‘*§ . Tr)§(%+ {g;/;zgegltransmlssmn With the RS-485 terminals, communication can be made through RS-485.
E - RXD+, |1 i
S |terminals | U [inverter reception . Conforming standard: EIA-485(RS-485) - Communication speed: 300 to 38400bps
£ - Transmission format: Multi-drop link - Overall extension: 500m
o SG |Earth (Ground)
© The FR Configurator can be operated by connecting the inverter to the personal
computer through USB.
- USB connector Interface: conforms to USB1.1
. (e e [5S (rEnsien (12Mbps) - Connector: USB series B connector
——— CAUTION

- The inverter will be damaged if power is applied to the inverter output terminals (U, V, W). Never perform such wiring.

- [ 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.

*1  Low indicates that the open collector output transistor is on (conducts). High indicates that the transistor is off (does not conduct).
*2  Not output during inverter reset.

Standard Peripheral
Dalia Features

Specifications

Outline
Dimension
Drawings

=
2
5
£ 8§
£5S
58T
2
H S
os 2
£d
2

=
5
=1
8
2
£
5
o
=
=
£
]

A Explanations q
Warranty Compatibility Motor Instructions Options Protective of Parameter Operation
Functions EEEE S List Panel

Inquiry
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Wiring example

] Standard motor with encoder (SF-JR), 5V differential line driver (speed control)

Sink logic
(©Main circuit terminal

(O Control circuit terminal Jumper Jumper

SF-JR motor
with encoder

_MCCB ,_.MC__ |
: /E-U
Three-phase AC L
power supply ' I
=
Jumper —»

(ground)

Open collector :
output

Control input signals (no voltage input allowed)

(current input selection)

O

H 2~

-------------- ®

I

1

: ; vy
: STF i : ) '

! Forward rotation start 0 ! () Running ' |

E STR i ! o

' Reverse rotation start ¢———— 0 0 OUpto frequencyi |
: , , sTOP i ; | :

E Start self-holding selection ¢——— - | | @) pnosvtv%rl]’t?a?ﬁegs : i
‘ RH i i '

i High speed ¢—— ! ' () Overload L

: Middle speed ¢ : | Frequency ! |

: ' ' detection L

: Low speed | 0 ! Open collector |
; i : output common !

! JOG i !
i Jog mode ¢— ' S e o
| o elay output
H Second function selection ¢——— ' ! ;
E Output stop « ; H Relay output 1 :
! i i (alarm output) |
- : : ;
: Reset ¢— ' ' :
E Terminal 4 input selection | i i E

Selection of automatic restart Relay output 2
after instantaneous power failure |
Contact input common ] et~ - - - - - - - - - = =~
Analog input 10E(+10V)

10(+5V
0 to 5VDC | (Initial value)

Frequency setting [ [

E potentiometer | & - 2 (0 to 10VDC selected> :

! 12W1kQ P P 4 0 20mADC ; N
| 1 - " 5 (Analog common) v LSbAN = T T T T/ T T T

1 | | | | 1

: Lo Lo '+ Differential ling driver SVDC power supply

+) L L 1 0 to +10VDC (Iniﬁalvalue)i

' torque limit command o 0 | ;

: (i1OV)( ) S ./ (0t0+5vDC selected) 1 :Complementary

*. Earth the shield cable of the encoder
ON cable to the enclosure with a P clip, etc.

Terminating
resistor

OFF
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Features

Three-phase AC H

power supply '

Peripheral
Devices

—_
Three-phase AC H = Thermal @
power supply - protector =g
cs(ol 83
Forward rotation start % 2
&

Reverse rotation start

Contact input common

Outline
Dimension
Drawings

Speed limit command
Frequency setting potentiometer

Explanation

=
5
=
2
&
£S
g2
S5
(=0
=
&

=
=3
B
8
2
£
5
o
=
=
E
]

Torque
command I8
(x10V)

power supply 7

Operation
Panel

Position control

0
Three-phase
AC power supply

Parameter
List

Positioning unit

MELSEQ-Q QD75P1 'ee-phase
r— - — -7

AC power

supply
O] T
RLS g
I
DOG ¢ Thermal
. ‘ protector
STOP - —— T

Explanations
of
Parameters

Forward stroke end

Reverse stroke end

Protective
Functions

| Pre-excitation/servo on

Clear signal

|

I

|

I

|

I

|

I

\ CLEARC)
i PULSE F (5
I

|

I

|

I

\

I

Pulse train

Options

Sign signal Differenial
PULSER [
g 24VI?C power supply ! line driver PZ1 O
CLEAR COM { [

PULSE COM
RDY COM O
COMQ

READY O
o

Torque limit command (+) ————
*10V) () ———F——

Instructions

Preparation ready signal

Motor

*1  For the fan of the 7.5kW or less dedicated motor, the power supply is single phase (200V/50Hz, 200 to 230V/60Hz).
*2  Assign OH (external thermal input) signal to the terminal CS. (Set "7" in Pr. 186.)
Connect a 2WIkQ resistor between the terminal PC and CS (CH). Install the resistor pushing it against the bottom
part of the terminal block so as to avoid a contact with other cables. g pC
Refer to the inverter manual for details of Pr: 186 CS terminal function selection. /gntlrol circuit
*3  The pin number differs according to the encoder used. o terminal block
Speed control, torque control and position control by pulse train input are properly performed even without

CS(OH)

Compatibility

Warranty

connecting Z phase. \
*4  Connect the encoder so that there is no looseness between the motor and motor shaft. Speed ratio should be 1:1. Resistor (2W1kQ)
*5  Earth the shield cable of the encoder cable to the enclosure with a P clip, etc.
*6  For the complementary, set the switch to off position.
*7 A separate power supply of 5V/12V/15V/24V is necessary according to the encoder power specification.
*8  For terminal compatibility of the FR-JCBL, FR-V5CBL and FR-A7AP, refer to the inverter manual or the instruction manual of the FR-A7AP.
*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 made invalid and conditional position pulse train input terminal becomes valid.
*11  Assign the function using Pr.190 to Pr.194 (output terminal function selection).

Inquiry
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Operation Panel"
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Operation mode indication

PU: Lit to indicate PU operation mode.

EXT: Lit to indicate External operation mode.
NET: Lit to indicate Network operation mode.

Rotation direction indication

FWD: Lit during forward rotation

REV: Lit during reverse rotation

On: Forward/reverse operation

Flickering:  When the frequency command is
not given even if the
forward/reverse command is given.
When the MRS signal is input.

Unit indication
- Hz: Lit to indicate frequency.
- A: Lit to indicate current.
- V: Lit to indicate voltage.

(Flicker when the set frequency monitor is Monitor indication

displayed.) Lit to indicate monitoring mode.
. . No function
Monitor(4-digit LED) Hz  MONP.RUN
Shows the frequency, parameter A PU EXT NET
number, etc. ]

v e =)
REV FWD

Start command
forward rotation
Start command
reverse rotation
@Stop operation

Used to stop Run command.
Fault can be reset when
protective

@ function is activated (fault).
Used to set each setting.

If pressed during operation, monitor

changes as below;
Mode Running | _, [Output | _, |Output

A frequency current voltage
switchover X |

Used to change
each setting mode.

_/ Setting dial

(Setting dial: Mitsubishi inverter
dial)

Used to change the
frequency setting and
parameter values.

*

* Energy saving monitor is displayed when the
energy saving monitor of Pr. 52 is set.

Operation mode switchover

Used to switch between the PU and External operation mode.

When using the External operation mode (operation using a separately
connected frequency setting potentiometer and start signal), press this key to
light up the EXT indication. (Change the Pr.79 value to use the combined mode.)
PU: PU operation mode

EXT: External operation mode




[ Basic operation

FREORDISZ b e

Monitor/frequency setting

Parameter setting

Faults history

Operation mode switchover

At powering on (external operation mode)

]

V REV
(= &)

l

Hz
MA
Vv

T e,

V REV FWD

PU operation mode
(output frequency monitor)

Parameter setting mode

P.RUN
NET| ¢
FWD
P.RUN
A “EXT NET
v

RLLN

" 4 Example)’q

P.RUN
EXT NET

F and frequency flicker. |

Frequency setting has been
written and completed!!

Hz
A

P_RUN )
) o
REV FWD
Displays the current
setting

AN

PL LIS
' Exampleﬂ

Parameter and a setting value
flicker alternately.

Value change

Parameter write is completed!!

m?m?m

Parameter clear Parameter Fault clear
all clear

Parameter copy

[Operation for displaying faults history]

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

When no fault history exists, m is displayed.

Outline q
A B Standard Peripheral
Dimension rE— 3 Features
A Specifications Devices
Explanation Drawings P

Terminal Connection
Diagram
Terminal Specification

g
S35
i
[
oo
o

A Explanations
Warranty Compatibility Motor Instructions Options l;rfrﬁﬁm of Par?_riz?ter
Parameters

Inquiry
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Parameter List

B A700seme

For simple variable-speed operation of the inverter, the initial setting 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-DUQ7). For details of parameters, refer to the instruction manual.

REMARKS
. indicates simple mode parameters. (initially set to extended mode)
- The shaded parameters in the table allow its setting to be changed during operation even if "0" (initial value) is set in Pr. 77 Parameter write
selection.
Minimum Refer
Ftli’;‘:' Parameter Name Setting Range Setting Initial Value to c;::g:\er
Increments Page 9
0 Torque boost 0 to 30% 0.1% 6/4/3/2/1% *1 42
1 Maximum frequency 0 to 120Hz 0.01Hz 120/60Hz *2 42
2 Minimum frequency 0 to 120Hz 0.01Hz OHz 42
@2 3 Base frequency 0 to 400Hz 0.01Hz 60Hz 42
"(‘3 4 Multi-speed setting (high speed) 0 to 400Hz 0.01Hz 60Hz 42
»3 5 Multi-speed setting (middle speed) 0 to 400Hz 0.01Hz 30Hz 42
B 6 Multi-speed setting (low speed) 0 to 400Hz 0.01Hz 10Hz 42
m
7 Acceleration time 0 to 3600/360s 0.1/0.01s 5/15s *3 43
8 Deceleration time 0 to 3600/360s 0.1/0.01s 5/15s *3 43
9 | Electronic thermal O/L relay 0 to 500/0 to 3600A 2 0.01/0.1A | Ratedinverter| 5
_5 10 DC injection brake operation frequency| 0 to 120Hz, 9999 0.01Hz 3Hz 43
B o
.éci '2‘3 1" DC injection brake operation time 0 to 10s, 8888 0.1s 0.5s 43
= 0
8 12 DC injection brake operation voltage 0 to 30% 0.1% 4/2/1%*4 43
— 13 Starting frequency 0 to 60Hz 0.01Hz 0.5Hz 43
— 14 Load pattern selection Oto5 1 0 44
5 15 Jog frequency 0 to 400Hz 0.01Hz 5Hz 44
gF
S
S 16 Jog acceleration/deceleration time 0 to 3600/360s 0.1/0.01s 0.5s 44
o
— 17 MRS input selection 0,2, 4 1 0 44
— 18 High speed maximum frequency 120 to 400Hz 0.01Hz 120/60Hz *2 42
— 19 Base frequency voltage 0 to 1000V, 8888, 9999 0.1V 9999 42
== Acceleration/deceleration reference
%% 9 20 fraquency 1 to 400Hz 0.01Hz 60Hz 43
89k
e3* Acceleration/deceleration time
;‘3% el increments e L v b
= Stall prevention operation level
_ % 22 (torque limit level ) 0 to 400% 0.1% 150% 44,45
@©
+= O . A
n > Stall prevention operation level
g 23 compensation factor at double speed 0 to 200%, 9999 0.1% 9999 44
el
[0}
22
Q= 24 to 27 Multi-speed setting(4 speed to 7 speed) | 0 to 400Hz, 9999 0.01Hz 9999 42
£ 3
=
— 28 Multi-speed input compensation selection| 0, 1 1 0 45
Acceleration/deceleration pattern
— 29 selection Oto5 1 0 46
30 Regenerative function selection 0,1,2,10, 11, 20, 21 1 0 46
31 Frequency jump 1A 0 to 400Hz, 9999 0.01Hz 9999 47
% 32 Frequency jump 1B 0 to 400Hz, 9999 0.01Hz 9999 47
S g. 33 Frequency jump 2A 0 to 400Hz, 9999 0.01Hz 9999 47
§' 3, 34 Frequency jump 2B 0 to 400Hz, 9999 0.01Hz 9999 47
i 35 Frequency jump 3A 0 to 400Hz, 9999 0.01Hz 9999 47
36 Frequency jump 3B 0 to 400Hz, 9999 0.01Hz 9999 47
— 37 Speed display 0, 1 to 9998 1 0 47
3c 41 Up-to-frequency sensitivity 0 to 100% 0.1% 10% 47
§ % 42 Output frequency detection 0 to 400Hz 0.01Hz 6Hz 47
T2 [o) A
> utput frequency detection for reverse
£ 8 43 rotation 0 to 400Hz, 9999 0.01Hz 9999 47




Minimum Refer
Ftlilgg' Parameter Name Setting Range Setting Initial Value to Cg::g:\er
Increments Page 9
44 Second acceleration/deceleration time | 0 to 3600/360s 0.1/0.01s 5s 43
45 Second deceleration time 0 to 3600/360s, 9999 0.1/0.01s 9999 43
@ 46 Second torque boost 0 to 30%, 9999 0.1% 9999 42
% 47 Second V/F (base frequency) 0 to 400Hz, 9999 0.01Hz 9999 42
c
=] Second stall prevention operation
5 48 e 0 to 220% 0.1% 150% 44
9 Second stall prevention operation
g 49 frequency 0 to 400Hz, 9999 0.01Hz OHz 44
50 Second output frequency detection 0 to 400Hz 0.01Hz 30Hz 47
. 0 to 500A, 9999/ .
51 Second electronic thermal O/L relay 0 to 3600A, 9999 -2 0.01/0.1A =2 9999 43
0, 5to 14, 17 to 20,
@ 52 DU/PU main display data selection 22 to 25, 32 to 35, 1 0 48
_5 50 to 57, 100
‘g 1t03,5t0 14, 17, 18,
=) 54 FM terminal function selection 21, 24, 32 to 34, 50, 52, 1 1 48
S 53
S 55 Frequency monitoring reference 0 to 400Hz 0.01Hz 60Hz 48
= -
56 Current monitoring reference 0 to 500/0 to 3600A 2 0.01/0.1A =2 Ratggrlpe\ﬁrter 48
5 0, 0.1 to 5s, 9999/
g 57 Restart coasting time 0. 01 to 30s, 9999 *2 0.1s 9999 49
Q
g
Ie) 58 Restart cushion time 0 to 60s 0.1s 1s 49
=]
<
— 59 Remote function selection 0,1,2,3 1 0 50
— 60 Energy saving control selection 0,4 1 0 50
= 0 to 500A, 9999/ .
_% 61 Reference current 0 to 3600A, 9999 2 0.01A/0.1A -2 9999 50
= =
(%; % 62 Reference value at acceleration 0 to 220%, 9999 0.1% 9999 50
)
£ § 63 Reference value at deceleration 0 to 220%, 9999 0.1% 9999 50
g
S
E 64 Starting frequency for elevator mode 0 to 10Hz, 9999 0.01Hz 9999 50
— 65 Retry selection Oto5 1 0 51
- 66 Stall_preventlon operation reduction 0 to 400Hz 0.01Hz 60Hz 44
starting frequency
67 Number of retries at fault occurrence 0to 10, 101 to 110 1 0 51
>
E 68 Retry waiting time 0to 10s 0.1s 1s 51
69 Retry count display erase 0 1 0 51
— 70 Special regenerative brake duty 0 to 30%/0 to 10% *2 0.1% 0% 46
0 to 8, 13 to 18, 20, 23,
— 7 Applied motor 24,30, 33, 34, 40, 43, 44, 1 0 51
50, 53, 54
— 72 PWM frequency selection 0to 15/0 to 6, 25+2 1 2 52
— 73 Analog input selection 0to7,10to 17 1 1 52
— 74 Input filter time constant 0to8 1 1 52
Reset selection/disconnected PU
T = detection/PU stop selection D&, Tk i . ® 2
— 76 Fault code output selection 0,1,2 1 0 53
— 77 Parameter write selection 0,1,2 1 0 53
— 78 Reverse rotation prevention selection | 0, 1,2 1 0 53
— 79 Operation mode selection 0,1,2,3,4,6,7 1 0 54
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B A700seme

Minimum

Ftlilgg' Parameter Name Setting Range Setting Initial Value to Cg::g:\ger
Increments Page
80 Motor capacity g'fotg 65050":\\,’\‘/’9999999; L | oonoakw 9999 55
81 Number of motor poles ?8423 29;8 12,14, 16, 1 9999 55
82 Motor excitation current 8 Ig ggg'gAggggg " 0'01{2'1A 9999 55
83 Rated motor voltage 0 to 1000V 0.1V 200/400V *5 55
84 Rated motor frequency 10 to 120Hz 0.01Hz 60Hz 55
" 89 Speed control gain (magnetic flux vector) | 0 to 200%, 9999 0.1% 9999 55
E 90 Motor constant (R1) g :g ig?m?f%%gg " 000??;8/2 9999 55
§ 91 Motor constant (R2) 8 Iz ig?migfgg 9 000??; g {2 9999 55
§° 92 Motor constant (L1) gtg 223;21?013)02&%?9::;9 % (())(())? rllg((z(())(;;n n|1-||-)|/) 9999 55
93 Motor constant (L2) gtg 223;21?013)02&%?9::;9 % (())(())? rllg((z(())(;;n n|1-||-)|/) 9999 55
7 0.01Q (0.1%)/
94 Motor constant (X) g EZ ?ggg (((())tts 11880//:)) :ggglz 0.01Q 520.01 %) 9999 55
95 Online auto tuning selection Oto2 1 0 56
96 Auto tuning setting/status 0,1,101 1 0 55
100 VIF1(first frequency) 0 to 400Hz, 9999 0.01Hz 9999 56
101 VIF1(first frequency voltage) 0 to 1,000V 0.1v oV 56
§ 102 VIF2(second frequency) 0 to 400Hz, 9999 0.01Hz 9999 56
ag 103 VIF2(second frequency voltage) 0 to 1,000V 0.1V ov 56
8 104 | VIF3(third frequency) 0 to 400Hz, 9999 0.01Hz 9999 56
E 105 V/F3(third frequency voltage) 0 to 1,000V 0.1V ov 56
% 106 V/F4(fourth frequency) 0 to 400Hz, 9999 0.01Hz 9999 56
? 107 VI/F4(fourth frequency voltage) 0 to 1,000V 0.1V ov 56
108 VIF5(fifth frequency) 0 to 400Hz, 9999 0.01Hz 9999 56
109 VIF5(fifth frequency voltage) 0 to 1,000V 0.1V ov 56
110 Third acceleration/deceleration time 0 to 3600/360s, 9999 0.1/0.01s 9999 43
111 Third deceleration time 0 to 3600/360s, 9999 0.1/0.01s 9999 43
_é 112 Third torque boost 0 to 30%, 9999 0.1% 9999 42
g 113 Third VIF (base frequency) 0 to 400Hz, 9999 0.01Hz 9999 42
o 114 Third stall prevention operation current| 0 to 220% 0.1% 150% 44
E 15 Third stall prevention operation 0 to 400Hz 0.01Hz 0 44
frequency

116 Third output frequency detection 0 to 400Hz 0.01Hz 60Hz 47
117 PU communication station number 0 to 31 1 0 56
118 PU communication speed 48, 96, 192, 384 1 192 56
§ _S 119 PU communication stop bit length 0,1,10, 11 1 1 56
é ,g 120 PU communication parity check 0,1,2 1 2 56
§ g 121 Number of PU communication retries | 0to10, 9999 1 1 56
E g 122 PU communication check time interval | 0, 0.1 to 999.8s, 9999 0.1s 9999 56
123 PU communication waiting time setting| 0 to 150ms, 9999 1 9999 56
124 PU communication CR/LF selection 0,1,2 1 1 56
— 125 fTrim?:l ; frequency setting gain 0 to 400Hz 0.01Hz 60Hz 57
— 126 fTrim::l; frequency setting gain 0 to 400Hz 0.01Hz 60Hz 57
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Minimum Refer
Ftlilgg' Parameter Name Setting Range Setting Initial Value to Cg::g:\er
Increments Page 9
127 rID control automatic switchover 0 to 400Hz, 9999 0.01Hz 9999 58 2
requency 5
[
128 PID action selection (15? 1l 200, 21, 1), 91, G0 1 10 58 g
.§ 129 PID proportional band 0.1 to 1000%, 9999 0.1% 100% 58 _
© [N
‘g 130 PID integral time 0.1 to 3600s, 9999 0.1s 1s 58 %é’
23
8 131 PID upper limit 0 to 100%, 9999 0.1% 9999 58 fe
. 132 PID lower limit 0 to 100%, 9999 0.1% 9999 58 .
=
133 PID action set point 0 to 100%, 9999 0.01% 9999 58 g %
T o
134 PID differential time 0.01 to 10.00s, 9999 0.01s 9999 58 §§
Q.
135 Electronic bypass sequence selection | 0, 1 1 0 58 @
136 MC switchover interlock time 0to 100s 0.1s 1s 58 Qo § 5
@ =52
§ 137 Start waiting time 0 to 100s 0.1s 0.5s 58 8%%
>
m
138 Bypass selection at a fault 0,1 1 0 58 = =
icswi P
139 | Automatic switchover frequency from |, 5014, 9999 0.01Hz 9999 58 5Eic
inverter to bypass operation e
= = E°ES
140 fBacklash acceleration stopping 0 to 400Hz 0.01Hz 1Hz 46 & 5
- requency
@ g 141 Backlash acceleration stopping time 0 to 360s 0.1s 0.5s 46 S_
X 0 — - =0
e 142 Backlash deceleration stopping 0 to 400Hz 0.01Hz 1Hz 46 %g
m £ frequency &
143 Backlash deceleration stopping time 0 to 360s 0.1s 0.5s 46
— 144 Speed setting switchover [1)0421 ‘11'02 ?0;011182 1 4 47 g_ﬂ
) , , £8
145 PU display language selection Oto7 1 0 58 E
148 Stall prevention level at 0V input 0 to 220% 0.1% 150% 44
12) »
IS 149 Stall prevention level at 10V input 0 to 220% 0.1% 200% 44 S 2
= S5 E
% 150 Output current detection level 0 to 220% 0.1% 150% 58 §_ ° g
S : : I o
= 151 ('?utput current detection signal delay 0to 10s 01s 0s 58
o time
£ o2
8 152 Zero current detection level 0 to 220% 0.1% 5% 58 % §
O O
153 Zero current detection time Oto1s 0.01s 0.5s 58 gé
- 154 Voltage.reductlon §electlon during stall 0, 1 1 1 44
prevention operation
a A T e 12
- 155 RT S|qnal function validity condition 0,10 1 0 59 é
selection e
— 156 Stall prevention operation selection 0to 31, 100, 101 1 0 44
— 157 OL signal output timer 0 to 25s, 9999 0.1s Os 44 @
o
1t03,5 to 14,17, 18, 8
— 158 AM terminal function selection 21, 24, 32 to 34, 50, 1 1 48 5
52, 53 =
- 159 Automatic swntc_hover frequem.:y range | 10Hz, 9999 0.01Hz 9999 58
from bypass to inverter operation o
o
— 160 User group read selection 0, 1, 9999 1 0 59 g
- 161 Frequgncy setting/key lock operation 0, 1,10, 11 1 0 59
selection
% 162 Automatllc restart af.ter instantaneous 0,1,2,10, 11, 12 1 0 49 £
3 ., power failure selection §
g S 163 First cushion time for restart 0 to 20s 0.1s Os 49 g
= o
g § 164 First cushion voltage for restart 0 to 100% 0.1% 0% 49
o ¥+ = =
= 165 Stall prevention operation level for 0 to 220% 0.1% 150% 49 z
< restart g
S Output t detecti i | g
= 166 L e i 0 to 10s, 9999 0.1s 0.1s 58
o retention time
S z
= . . 3
g 167 Outpu.t current detection operation 0, 1 1 0 58 g
6 selection
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Minimum Refer
Ftlilgg' Parameter Name Setting Range Setting Initial Value to Cg::g:\er
Increments Page 9
— 168
T Parameter for manufacturer setting. Do not set.
8
S 170 Watt-hour meter clear 0, 10, 9999 1 9999 48
€
o ®
=20
E [S]
g 171 Operation hour meter clear 0, 9999 1 9999 48
3
= 172 User group registered display/batch 9999, (0 to 16) 1 0 59
o clear
; 173 User group registration 0 to 999, 9999 1 9999 59
(2]
> 174 User group clear 0 to 999, 9999 1 9999 59
0to 20, 22 to 28, 42 to
178 STF terminal function selection 44,60, 62,64 to 71, 74, 1 60 60
9999
. . . 0to 20, 22 to 28, 42 to 44,
g 179 STR terminal function selection 61,62, 64 to 71, 74, 9999 1 61 60
é 180 RL terminal function selection 1 0 60
2
% 181 RM terminal function selection 0 to 20, 22 to 28, 42 to 1 1 60
S 182 RH terminal function selection 44, 62,6410 71, 74,9999 1 2 60
g 183 RT terminal function selection 1 3 60
= . ] . 0 to 20, 22 to 28, 42 to
% 184 AU terminal function selection 44, 62 to 71, 74, 9999 1 4 60
S 185 JOG terminal function selection 1 5 60
é 186 CS terminal function selection 1 6 60
£ - - - 0 to 20, 22 to 28, 42 to
187 MRS terminal function selection 44,62, 64 to 71, 74, 9999 1 24 60
188 STOP terminal function selection 1 25 60
189 RES terminal function selection 1 62 60
190 RUN terminal function selection 0to 8, 10 to 20, 25 to 28, 1 0 60
. - - - 30t0 36, 39,41t047, 64,
g 191 SU terminal function selection 70, 84, 85, 90 to 99, 1 1 60
g 192 IPF terminal function selection 100 to 108, 110 to 116, 1 2 60
5 - - - 120, 125 to 128, 130 to
@ 193 OL terminal function selection 136, 139, 141 to 147, 1 3 60
S . . . 164, 170, 184, 185, 190
o , y y f
-,é 194 FU terminal function selection fo0 199, 9999 1 4 60
2 0to 8, 10 to 20, 25 to 28,
_E 195 ABC1 terminal function selection i s, S, A Loy, B 1 99 60
= 70, 84, 85, 90, 91, 94 to
15 99, 100 to 108, 110 to
5 116, 120, 125 t0 128, 130
Q.
= to 136, 139, 141 to 147,
8 196 ABC2 terminal function selection 164, 170, 184, 185, 190, 1 9999 60
191, 194 to 199, 9999
©
3 o . )
3 £ |232 to 239 | Multi-speed setting(8 speed to 15 0 to 400Hz, 9999 0.01Hz 9999 42
= O speed)
3 "
b=
— 240 Soft-PWM operation selection 0,1 1 1 52
— 241 Analog input display unit switchover 0,1 1 0 57
. 242 Terminal 1 adf:led compensation 00 100% 01% 100% 52
amount (terminal 2)
- 243 Terminal 1 adf:led compensation 0'to 100% 01% 75% 52
amount (terminal 4)
— 244 Cooling fan operation selection 0,1 1 1 61




EIHIL A 700 seredt

Minimum

contact

0 to 4, 9999 -2

Ftlilgg' Parameter Name Setting Range Setting Initial Value to Cg::g:\er
Increments Page 9
S 245 Rated slip 0 to 50%, 9999 0.01% 9999 61
T
(2]
3
g. 246 Slip compensation time constant 0.01 to 10s 0.01s 0.5s 61
I}
[$]
= ] .
= 247 Constant power range slip 0, 9999 1 9999 61
compensation selection
. 0 to 100s,1000 to 1100s
— 250 Stop selection 8888, 9999 0.1s 9999 61
. 251 Outpu.t phase failure protection 0. 1 1 1 61
selection
c
Ke]
3 252 | Override bias 0 to 200% 0.1% 50% 52
8 c
€ QO
3 g
o
c
(0 253 Override gain 0 to 200% 0.1% 150% 52
g
-
255 Life alarm status display (0 to 15) 1 0 61
S 256 Inrush current limit circuit life display | (0 to 100%) 1% 100% 61
(0]
S 257 Control circuit capacitor life display (0 to 100%) 1% 100% 61
()
= 258 Main circuit capacitor life display (0 to 100%) 1% 100% 61
259 Main circuit capacitor life measuring 0,1 1 0 61
261 Power failure stop selection 0,1,2,11,12 1 0 62
2 262 Subtracted frequency at deceleration 0 to 20Hz 0.01Hz 3Hz 62
5 start
g 263 Subtraction starting frequency 0 to 120Hz, 9999 0.01Hz 60Hz 62
T@ 264 Power-failure deceleration time 1 0 to 3600/360s 0.1/0.01s 5s 62
o
g 265 Power-failure deceleration time 2 g$8936005/3603’ 0.1/0.01s 9999 62
o
266 Poyver failure deceleration time 0 to 400Hz 0.01Hz 60Hz 62
switchover frequency
— 267 Terminal 4 input selection 0,1,2 1 0 52
— 268 Monitor decimal digits selection 0,1, 9999 1 9999 48
— 269 Parameter for manufacturer setting. Do not set.
- 270 Stop-on contact/load torque hlqh- 01,23 1 0 63
speed frequency control selection
% 271 High-speed setting maximum current 0 to 220% 0.1% 50% 63
8
08
25 272 Middle-speed setting minimum current | 0 to 220% 0.1% 100% 63
g5
g 8
3 9 273 Current averaging range 0 to 400Hz, 9999 0.01Hz 9999 63
— g
(2]
f» 274 Current averaging filter time constant | 1 to 4000 1 16 63
=
B ] . ]
g 275 Stop-on covtaclt excitation current low 0 to 1000%, 9999 0.1% 9999 63
SkG speed multiplying factor
st
<} i =
g_ o 276 PWM carrier frequency at stop-on 0to 9, 9999/ 1 9999 63
7
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Minimum Refer
Ftli’g:' Parameter Name Setting Range Setting Initial Value to Cg::g:\er
Increments Page 9
278 Brake opening frequency 0 to 30Hz 0.01Hz 3Hz 64
5 279 Brake opening current 0 to 220% 0.1% 130% 64
g 280 Brake opening current detection time | 0to 2s 0.1s 0.3s 64
=]
P 281 Brake operation time at start 0to 5s 0.1s 0.3s 64
[S]
§ 282 Brake operation frequency 0 to 30Hz 0.01Hz 6Hz 64
g; 283 Brake operation time at stop 0to 5s 0.1s 0.3s 64
@ = : :
< 284 Decelc?ratlon detection function 0. 1 1 0 64
& selection
285 | Qverspeed detection frequency 0 to 30Hz, 9999 0.01Hz 9999 64
(Excessive speed deviation detection frequency)
° 286 Droop gain 0 to 100% 0.1% 0% 65
§ 287 Droop filter time constant Oto1s 0.01s 0.3s 65
Q.
8 288 Droop function activation selection 0,1,2,10, 11 1 0 65
(=)
— 291 Pulse train 1/O selection 0, 1,10, 11, 20, 21, 100 1 0 65
— 292 Automatic acceleration/deceleration 0,1,3,5t08, 11 1 0 50
. 203 Accelc.aratlon/deceleratlon separate 0to2 1 0 50
selection
— 294 UV avoidance voltage gain 0 to 200% 0.1% 100% 62
- 209 Rotation direction detection selection 0 1 9999 1 0 49
at restarting T
331 RS-485 communication station number | 0 to 31(0 to 247) 1 0 56
o 3,6,12, 24,
332 RS-485 communication speed 48,96, 192, 384 1 96 56
333 RS-485 communication stop bit length | 0, 1, 10, 11 1 1 56
RS-485 communication parity check
334 e 0,1,2 1 2 56
s 335 RS-485 communication retry count 0to 10, 9999 1 1 56
kS RS-485 communication check time
g 336 e 0 to 999.8s, 9999 0.1s Os 56
2 RS-485 communication waiting time
g 337 setting 0 to 150ms, 9999 1 9999 56
I} — -
o Communication operation command
9 338 e 0,1 1 0 65
i Communication speed command
? 339 e —— 0,1,2 1 0 65
Communication startup mode
340 selection 0,1,2,10,12 1 0 54
RS-485 communication CR/LF
341 selection 0,1,2 1 1 56
Communication EEPROM write
342 selection 0.1 1 0 56
343 Communication error count — 1 0 56
350 *6 Stop position command selection 0, 1, 9999 1 9999 66
3516 Orientation speed 0 to 30Hz 0.01Hz 2Hz 66
352 *6 Creep speed 0 to 10Hz 0.01Hz 0.5Hz 66
353 *6 Creep switchover position 0 to 16383 1 511 66
354 +6 Position loop switchover position 0 to 8191 1 96 66
5 355+ DC injection brake start position 0 to 255 1 5 66
g 356 *6 Internal stop position command 0to 16383 1 0 66
3 357 *6 Orientation in-position zone 0 to 255 1 5 66
IS 358 *6 Servo torque selection 0to 13 1 1 66
g 359 *6 Encoder rotation direction 0,1 1 1 66
& 360 *6 16 bit data selection 0to 127 1 0 66
o 3616 | Position shift 0to 16383 1 0 66
362 *6 Orientation position loop gain 0.1 to 100 0.1 1 66
363 *6 Completion signal output delay time 0to5s 0.1s 0.5s 66
364 *6 Encoder stop check time 0to5s 0.1s 0.5s 66
365 *6 Orientation limit 0 to 60s, 9999 1s 9999 66
366 *6 Recheck time 0 to 5s, 9999 0.1s 9999 66
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Minimum Refer
Ftli’;‘: Parameter Name Setting Range Setting Initial Value to Cg::g'r‘ner
Increments Page 9
367 *6 Speed feedback range 0 to 400Hz, 9999 0.01Hz 9999 66
5 % 368 *6 Feedback gain 0to 100 0.1 1 66
S 369 *6 Number of encoder pulses 0 to 4096 1 1024 66
23 374 Overspeed detection level 0 to 400Hz 0.01Hz 140Hz 66
ue Encoder signal loss detection enable/
376 *6 . . 0,1 1 0 66
disable selection
?c:> 380 Acceleration S-pattern 1 0 to 50% 1% 0 46
B o
% 5 381 Deceleration S-pattern 1 0 to 50% 1% 0 46
s
T o
g @ 382 Acceleration S-pattern 2 0 to 50% 1% 0 46
£3
JJ.' 383 Deceleration S-pattern 2 0 to 50% 1% 0 46
}51 384 Input pulse division scaling factor 0 to 250 1 0 65
£
'g 385 Frequency for zero input pulse 0 to 400Hz 0.01Hz 0 65
o}
% 386 Frequency for maximum input pulse 0 to 400Hz 0.01Hz 60Hz 65
o
° 393 *6 Orientation selection 0,1,2 1 0 66
§ 396 *6 Orientation speed gain (P term) 0 to 1000 1 60 66
IS 397 *6 Orientation speed integral time 0 to 20s 0.001s 0.333s 66
‘% 398 *6 Orientation speed gain (D term) 0to 100 0.1 1 66
S 399 *6 Orientation deceleration ratio 0 to 1000 1 20 66
419 *6 Position command source selection O0to 2 1 0 67
420 *6 Command pulse scaling factor 0 to 32767 1 1 67
numerator
421 % Comm?nd pulse scaling factor 0 to 32767 1 1 67
denominator
422 *¢ Position loop gain 0 to 150s™ 157! 25571 68
% 423 *6 Position feed forward gain 0 to 100% 1% 0 68
I} = =
g 424 % Position (.:omltnand acceleration/ 0 to 50s 0.001s 0s 67
S deceleration time constant
'§ 425 6 Position feed forward command filter | 0to 5s 0.001s Os 68
& 426+ | In-position width 0 to 32767pulse 1 100 68
427 *6 Excessive level error 0 to 400K, 9999 1K 40K 68
428 *6 Command pulse selection Oto5 1 0 67
429 *6 Clear signal selection 0,1 1 1 67
430 *6 Pulse monitor selection 0to 5, 9999 1 9999 67
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Minimum Refer
Ftli’g:' Parameter Name Setting Range Setting Initial Value to Cg::g'rrer
Increments Page 9
0to 8, 13 to 18, 20, 23,
450 Second applied motor 24,30, 33, 34,40, 43,44, 1 9999 51
50, 53, 54, 9999
451 Secon.d motor control method 10, 11, 12, 20, 9999 1 9999 55
selection
. 0.4 to 55kW, 9999/ 0.01kW/0.1kW
453 Second motor capacity 0 to 3600kW, 9999 -2 - 9999 55
454 Number of second motor poles 2,4,6, 8,10, 9999 1 9999 55
s 0 to 500A,9999/ .
o 455 Second motor excitation current 0 to 3600A, 9999 -2 0.01/0.1A =2 9999 55
é 456 Rated second motor voltage 0 to 1000V 0.1V 200/400V =5 55
§ 457 Rated second motor frequency 10 to 120Hz 0.01Hz 60Hz 55
S 0 to 5002, 9999/ 0.001Q/
g 458 Second motor constant (R1) 0 to 400mCY, 9999 -2 0.01mQ 2 9999 55
o 0 to 5002, 9999/ 0.001¢/
= ,
§ 459 Second motor constant (R2) 0 to 400mQ, 9999 +2 0.01mQ -2 9999 55
(0]
() 0.001Q (0.1mH)/
010 5002 (0 to 1000mH), 9999/
460 Second motor constant (L1) 010 3600m0 (0 to 400mH), 9999 -2 0,01mQ'(§),01mH) 9999 55
0.001Q2 (0.1mH)/
010 50€2 (0 to 1000mH), 9999/
461 Second motor constant (L2) 0 to 3600m0 (0o 400mH), 9999 2 0.01mQ'(§).01mH) 9999 55
0.01Q (0.1%)/
0to 50002 (0 to 100%), 9999/
462 S d mot tant (X 9
6 econd motor constant (X) 0101000 (0 to 100%), 9999 2 0.019520.01 %) 9999 55
463 Second motor auto tuning setting/ 0.1, 101 1 0 55
status
464 %6 Digital po.smo.n control sudden stop 0 to 360.0s 01s 0 67
deceleration time
465 *6 First position feed amount lower 4 digits 0 to 9999 1 0 67
466 *6 First position feed amount upper 4 digits 0 to 9999 1 0 67
467 *6 Second position feed amount lower 4 digits | 0 to 9999 1 0 67
468 *6 Second position feed amount upper 4 digits | 0 to 9999 1 0 67
469 *6 Third position feed amount lower 4 digits 0 to 9999 1 0 67
470 *6 Third position feed amount upper 4 digits 0 to 9999 1 0 67
471 *6 Fourth position feed amount lower 4 digits | 0 to 9999 1 0 67
472 *6 Fourth position feed amount upper 4 digits | 0 to 9999 1 0 67
473 *6 Fifth position feed amount lower 4 digits 0 to 9999 1 0 67
c 474 *6 Fifth position feed amount upper 4 digits 0 to 9999 1 0 67
% 475 *6 Sixth position feed amount lower 4 digits 0 to 9999 1 0 67
§ 476 *6 Sixth position feed amount upper 4 digits 0 to 9999 1 0 67
3 477 *6 Seventh position feed amount lower 4 digits | 0 to 9999 1 0 67
L 478 *6 Seventh position feed amount upper 4 digits | 0 to 9999 1 0 67
é 479 *6 Eighth position feed amount lower 4 digits | 0 to 9999 1 0 67
K 480 *6 Eighth position feed amount upper 4 digits | 0 to 9999 1 0 67
g 481 *6 Ninth position feed amount lower 4 digits 0 to 9999 1 0 67
g 482 *¢ Ninth position feed amount upper 4 digits | 0 to 9999 1 0 67
n 483 *6 Tenth position feed amount lower 4 digits 0 to 9999 1 0 67
484 +6 Tenth position feed amount upper 4 digits | 0 to 9999 1 0 67
485 *6 Eleventh position feed amount lower 4 digits | 0 to 9999 1 0 67
486 *6 Eleventh position feed amount upper 4 digits | 0 to 9999 1 0 67
487 *6 Twelfth position feed amount lower 4 digits | 0 to 9999 1 0 67
488 *6 Twelfth position feed amount upper 4 digits | 0 to 9999 1 0 67
489 *6 Thirteenth position feed amount lower 4 digits | 0 to 9999 1 0 67
490 *6 Thirteenth position feed amount upper 4 digits | 0 to 9999 1 0 67
491 *6 Fourteenth position feed amount lower 4 digits | 0 to 9999 1 0 67
492 *¢ Fourteenth position feed amount upper 4 digits | 0 to 9999 1 0 67
493 *6 Fifteenth position feed amount lower 4 digits | 0 to 9999 1 0 67
494 *¢ Fifteenth position feed amount upper 4 digits | 0 to 9999 1 0 67
g 495 Remote output selection 0,1,10, 11 1 0 68
=]
o
o 496 Remote output data 1 0 to 4095 1 0 68
o
IS
& 497 Remote output data 2 0 to 4095 1 0 68
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Minimum Refer
Ftlilgg' Parameter Name Setting Range Setting Initial Value to Cg::g:\er
Increments Page 9
©
% 503 Maintenance timer 0 (1 to 9998) 1 0 68 g’
< g
2 R . w
_% 504 I\flamtenance timer alarm output set 0 to 9998, 9999 1 9999 68
s time
— 505 Speed setting reference 1to 120Hz 0.01Hz 60Hz 46 §§
Q >
=0
g 516 S-pattern time at a start of acceleration | 0.1 to 2.5s 0.1s 0.1s 46 &e
T 0o
T N - " &
% S 517 S pattern.tlme at a completion of 011to25s 01s 0.1s 46 -
o acceleration g 5
® 5 55
g g 518 S-pattern time at a start of deceleraiton | 0.1 to 2.5s 0.1s 0.1s 46 n §
20
® © - "
Q 519 S-patterq time at a completion of 011to25s 01s 0.1s 46 cw
» deceleraiton 222
SISiE
S g =5
— 539 | Modbus-RTU communication check | 1, 999 g5 9999 0.1s 9999 56 SES
time interval a
o 547 USB communication station number 0to 31 1 0 68 g £
= 548 | USB communication check time 0 to 999.8s, 9999 0.1s 9999 68 S828
interval E £”
IS 549 Protocol selection 0,1 1 0 56 -
® - 5
g 550 NET n!ode operation command source 0,1, 9999 1 9999 65 %E
5 selection of
. joR
g 551 PU mo.de operation command source 12,3 1 2 65 (¢}
o selection
o 555 Current average time 0.1to0 1.0s 0.1s 1s 69 3 .
g3 &3
o c . ¥
& g 556 Data output mask time 0.0 to 20.0s 0.1s Os 69
é % Current average value monitor signal Rated g g
3° 557 - s 0 to 500/0 to 3600A 2 0.01/0.1A 2 inverter 69 5.8
output reference current 5@k
current = s
o
— 563 Energization time carrying-over times | (0 to 65535) 1 0 48 £
— 564 Operating time carrying-over times (0 to 65535) 1 0 48 Q2
= O
— o ‘8
22 g5
ER= . B
% 569 Second motor speed control gain 0 to 200%, 9999 0.1% 9999 55
c
% £
o
— 571 Holding time at a start 0.0 to 10.0s, 9999 0.1s 9999 43 o
— 574 Second motor online auto tuning 0,1 1 0 56
(2]
° 575 Output interruption detection time 0 to 3600s, 9999 0.1s 1s 58 _§
-— o
c =
8 576 Output interruption detection level 0 to 400Hz 0.01Hz OHz 58 "é
= =
o 577 Output interruption cancel level 900 to 1100% 0.1% 1000% 58
— 611 Acceleration time at a restart 0 to 3600s, 9999 0.1s 5/15s =2 49 S
o
= : 2
. 665 ::igneneratlon avoidance frequency 0 t0 200% 0.1% 100% 73
— 684 Tuning data unit switchover 0,1 1 0 55 >
— 800 Control method selection 0to5,9to0 12,20 1 20 55 %
Qo
— 802 *6 Pre-excitation selection 0,1 1 0 43 5
o
e 803 Constant Po_wer ranqe torque 0, 1 1 0 45
S characteristic selection -
E 804 Torque command source selection O0to6 1 0 69 §
Q ]
[&]
2 805 Torque command value (RAM) 600 to 1400% 1% 1000% 69 =
o
= Torque command value
(=] 0 0, o,
< 806 (RAM,EEPROM) 600 to 1400% 1% 1000% 69 >
>
o
S

38
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Minimum

Ftli’g:' Parameter Name Setting Range Setting Initial Value to Cg::g:\ger
Increments Page

fé 807 Speed limit selection 0,1,2 1 0 70
% 808 Forward rotation speed limit 0 to 120Hz 0.01Hz 60Hz 70
(% 809 Reverse rotation speed limit 0 to 120Hz, 9999 0.01Hz 9999 70
810 Torque limit input method selection 0,1 1 0 45
811 Set resolution switchover 0,1,10, 11 1 0 45
- 812 Torque limit level (regeneration) 0 to 400%, 9999 0.1% 9999 45
% 813 Torque limit level (3rd quadrant) 0 to 400%, 9999 0.1% 9999 45
§ 814 Torque limit level (4th quadrant) 0 to 400%, 9999 0.1% 9999 45
= 815 Torque limit level 2 0 to 400%, 9999 0.1% 9999 45
816 Torque limit level during acceleration 0 to 400%, 9999 0.1% 9999 45
817 Torque limit level during deceleration 0 to 400%, 9999 0.1% 9999 45
_i o 818 E:tst:/ngain tuning response level 11015 1 2 70
uﬁ? 5 819 Easy gain tuning selection Oto2 1 0 70
820 Speed control P gain 1 0 to 1000% 1% 60% 70
821 Speed control integral time 1 0 to 20s 0.001s 0.333s 70
822 Speed setting filter 1 0 to 5s, 9999 0.001s 9999 52
823 *6 Speed detection filter 1 0to0.1s 0.001s 0.001s 70
824 Torque control P gain 1 0 to 200% 1% 100% 70
825 Torque control integral time 1 0 to 500ms 0.1ms 5ms 70
-é 826 Torque setting filter 1 0 to 5s, 9999 0.001s 9999 52
§ 827 Torque detection filter 1 0to0.1s 0.001s Os 71
‘g 828 Model speed control gain 0 to 1000% 1% 60% 7
% 830 Speed control P gain 2 0 to 1000%, 9999 1% 9999 70
% 831 Speed control integral time 2 0 to 20s, 9999 0.001s 9999 70
< 832 Speed setting filter 2 0 to 5s, 9999 0.001s 9999 52
833 *6 Speed detection filter 2 0to 0.1s, 9999 0.001s 9999 70
834 Torque control P gain 2 0 to 200%, 9999 1% 9999 70
835 Torque control integral time 2 0 to 500ms, 9999 0.1ms 9999 70
836 Torque setting filter 2 0 to 5s, 9999 0.001s 9999 52
837 Torque detection filter 2 0to 0.1s, 9999 0.001s 9999 71
840 *6 Torque bias selection 0 to 3, 9999 1 9999 71
841 *6 Torque bias 1 600 to 1400%, 9999 1% 9999 71
842 *6 Torque bias 2 600 to 1400%, 9999 1% 9999 71
é 843 *6 Torque bias 3 600 to 1400%, 9999 1% 9999 71
9 844 *¢ Torque bias filter 0 to 5s, 9999 0.001s 9999 71
lg 845 *6 Torque bias operation time 0 to 5s, 9999 0.01s 9999 71
846 *6 Torque bias balance compensation 0 to 10V, 9999 0.1V 9999 71
847 *6 Fall-time torque bias terminal 1 bias 0 to 400%, 9999 1% 9999 71
848 *6 Fall-time torque bias terminal 1 gain 0 to 400%, 9999 1% 9999 71
849 Analog input offset adjustment 0 to 200% 0.1% 100% 52
850 Brake operation selection 0,1 1 0 43
853 *6 Speed deviation time 0 to 100s 0.1s 1s 64
= 854 Excitation ratio 0to 100% 1% 100% 71
é 858 Terminal 4 function assignment 0, 1, 4, 9999 1 0 72
g 859 | Torque current 8 :g ggg’gAggggg Y 0.01A/0.1A -2 9999 55
% 860 Second motor torque current 8 :g ggggﬁgggg " 0.01A/0.1A =2 9999 55
< 862 Notch filter time constant 0 to 60 1 0 72
863 Notch filter depth 0,1,2,3 1 0 72
864 Torque detection 0 to 400% 0.1% 150% 72
865 Low speed detection 0 to 400Hz 0.01Hz 1.5Hz 47
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Minimum Refer
Ftli’::: Parameter Name Setting Range Setting Initial Value to Cg::g:\er
Increments Page 9
Ss
§ B 866 Torque monitoring reference 0 to 400% 0.1% 150% 48 z
5 5 (=
E Y
— 867 AM output filter 0to 5s 0.01s 0.01s 48 _
[oR%)
— 868 Terminal 1 function assignment 0 to 6, 9999 1 0 72 %§
=0
° o 872 Input phase loss protection selection 0,1 1 0 61 ee
£ 6 | 873+ | Speed limit 0 to 120Hz 0.01Hz 20Hz 72 "
Q 0 <
° § 874 OLT level setting 0 to 200% 0.1% 150% 45 Bs
Te
© % ["875 | Fault definition 0,1 1 0 72 5%
Q.
)
Y 877 Speec! feed forward controllm.odel 0.1,2 1 0 71
@ adaptive speed control selection c
Re] @2 §
2 878 Speed feed forward filter Oto1s 0.01s 0Os 71 S532
2 OES
a
;JE_J, 879 Speed feed forward torque limit 0 to 400% 0.1% 150% 71
@ Eees
o 880 Load inertia ratio 0 to 200 times 0.1 7 71 SBEE
= £°Ea
o 5 E
S 881 Speed feed forward gain 0 to 1000% 1% 0% 71
c
& =
. . . S3
c 882 Regen.eratlon avoidance operation 0.1,2 1 0 73 g <
o selection o0
-*g o
S . . .
; 883 Regeneration avoidance operation 300 to 800V 0.1V 380/760VDC 73 =
3 level *5 (]
= Q w
£ ez
= Regeneration avoidance at 5
o ©
B e deceleration detection sensitivity UL : v i =
S o " » ” 2 o
o 885 egeneration avoldance compensation | 4 4, 404, 9999 0.01Hz 6Hz 73 8%
Q frequency limit value S5 E
14 886 Regeneration avoidance voltage gain 0 to 200% 0.1% 100% 73
2e
2 1Z)e=]
ks 888 Free parameter 1 0 to 9999 1 9999 73 % z
g £ gL
- g 889 Free parameter 2 0 to 9999 1 9999 73
o
. . . . ) (2]
891 ?umulatlve power monitor digit shifted 0to 4, 9999 1 9999 48 é
imes g
892 Load factor 30 to 150% 0.1% 100% 73
. . Inverter @
. Energy saving monitor reference 0.01/ S
S 893 : 0.1 to 55/0 to 3600kW *2 . rated 73 g
.g (motor capacity) 0.1kW =2 capacity 5
€ Control selection during commercial 2
> 894 power-supply operation 0.1.2,3 1 0 73
é 895 Power saving rate reference value 0, 1, 9999 1 9999 73 .
> -9
o 896 Power unit cost 0 to 500, 9999 0.01 9999 73 =
C
= 897 Power saving monitor average time 0, 1 to 1000h, 9999 1h 9999 73
=
898 Power saving cumulative monitor clear | 0, 1, 10, 9999 1 9999 73 5
@®©
Qo
899 Operation time rate (estimated value) 0 to 100%, 9999 0.1% 9999 73 5
o
2
=
S
5
=
£
>
g

40
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Minimum Refer
Ftli’::: " | Parameter Name Setting Range Setting Initial Value to Cg::g:\er
Increments Page 9
(938)*7 FM terminal calibration — — — 74
(9811)*7 AM terminal calibration — — — 74
C2 Terminal 2 frequency setting bias
. (902)-7 frequency 0 to 400Hz 0.01Hz OHz 57
% (93:3)«7 Terminal 2 frequency setting bias 0 to 300% 0.1% 0% 57
1S
I 125 Terminal 2 frequency setting gain
] (903)7 frequency 0 to 400Hz 0.01Hz 60Hz 57
é (933)*7 Terminal 2 frequency setting gain 0 to 300% 0.1% 100% 57
©
S C5 Terminal 4 frequency setting bias
g (904)-7 frequency 0 to 400Hz 0.01Hz OHz 57
. ermina requency setting bias to o 1% o
(932) | Terminal 4 f ing bi 0 to 300% 0.1% 20% 57
126 Terminal 4 frequency setting gain
(905)-7 frequency 0 to 400Hz 0.01Hz 60Hz 57
. ermina requency setting gain to o 1% o
(9357) | Terminal 41 ing gai 0 to 300% 0.1% 100% 57
" ermina ias frequency (spee to z . z z
(9‘311.,?7 Terminal 1 bias f (speed) 0 to 400H 0.01H OH 57
. ermina ias (spee to o 1% (]
(9011.37 Terminal 1 bias (speed) 0 to 300% 0.1% 0% 57
(9%%?*7 Terminal 1 gain frequency (speed) 0 to 400Hz 0.01Hz 60Hz 57
(901}35)’*7 Terminal 1 gain (speed) 0 to 300% 0.1% 100% 57
(2]
§ C16 Terminal 1 bias command (torque/ o
g (919)7 magnetic flux) 0 to 400% 0.1% 0% 57
g (9(.:119;*7 Terminal 1 bias (torque/magnetic flux) | 0 to 300% 0.1% 0% 57
c C18 Terminal 1 gain command (torque/ o
_% (920)-7 magnetic flux) 0 to 400% 0.1% 150% 57
% (9%1)?*7 Terminal 1 gain (torque/magnetic flux) | 0 to 300% 0.1% 100% 57
O - -
C38 Terminal 4 bias command (torque/
(932)-7 magnetic flux) 0 to 400% 0.1% 0% 57
(9%:;?*7 Terminal 4 bias (torque/magnetic flux) | 0 to 300% 0.1% 20% 57
C40 Terminal 4 gain command (torque/
(933)7 magnetic flux) 0 to 400% 0.1% 150% 57
(9%%;*7 Terminal 4 gain (torque/magnetic flux) | 0 to 300% 0.1% 100% 57
— 989 Parameter copy alarm release 10/100 1 10/100 2 74
S 990 PU buzzer control 0,1 1 1 74
& 991 PU contrast adjustment 0to 63 1 58 74
” Pr.CL Parameter clear 0,1 1 0 74
§ % ALLC All parameter clear 0,1 1 0 74
O g Er.CL Faults history clear 0,1 1 0 74
g PCPY Parameter copy 0,1,2,3 1 0 74

*1  Differ according to capacities.0.4K, 0.75K1.5K to 3.7K5.5K, 7.5K11K to 55K75K or more
*2  Differ according to capacities.
(55K or less/75K or more)
*3  Differ according to capacities.
5s: 7.5K or less
15s: 11K or more
*4  Differ according to capacities.
4%: 7.5K or less
2%: 11K to 55K
1%: 75K or more
*5  Differs according to the voltage class. (200V class/400V class)
*6  Setting can be made only when the FR-A7AP/FR-A7AL is mounted.
*7  The parameter number in parentheses is the one for use with the parameter unit (FR-PU04/FR-PUQ7).



Explanations of Para

The abbreviations in the explanations below are as follows:
Sensorless' _ real sensorless vector control, ==Vector,

(Parameters without any indication are valid for all control)

Pr. o, 46, 112

Manual torque boost

I Pr.0 Torque boost

I Pr.46 Second torque boost

\| Pr:112 Third torque boost

A voltage drop in the low-frequency region can be compensated to

improve the motor torque reduction in the low speed range.

® Motor torque in the low-frequency range can be adjusted to the load
to increase the starting motor torque.

® Three kinds of starting torque boost can be switched by using
terminal RT and X9 signal.

® This function is valid for V/F control only.

V/E

When Using the
100% F--mmmmmmm e Pr.0 Initial Value | _ Constant
1 Torque Motor
Output 04K, 0.75K | 6% «
voltage i 1.5Kt0 3.7K | 4% P
| 55K, 75K | 3% 2%
Pr0  getfing 11K to 55K | 2% <
PQ 772 range ) 75K or more| 1% P

* If the Pr.71 initial value is
changed to the setting for use
with a constant-torque motor,
the Pr.0 setting changes to the
corresponding value in the
above table.

0 fOutput Base
requency  frequenc
(H% q Yy

Pr. 1,2, 1s
Maximum/minimum frequency

I Pr.1 Maximum frequency I Pr.2 Minimum frequency

\| Pr18 High speed maximum frequency

Motor speed can be limited.

® Clamp the upper and lower limits of the output frequency.

® To perform operation above 120Hz (60Hz for the75K or more), set
the maximum output frequency in Pr.18.
(When Pr18 is set, Pr.1 is automatically changed to the frequency
set in Pr.18. Also, when Pr.1 is set, Pr.18 is automatically changed to
the frequency setin Pr.1.

® P18 is valid only under V/F control and advanced magnetic flux
vector control.

® The maximum frequency is valid for the speed command obtained
from the droop pulses during position control under vector control.
The minimum frequency is invalid.

. Clamped at the

/

Output frequency ,4 maximum frequency

;
(Hz) ’3

i
Prl i
Prig8 |
(S ‘ ,
¢ Pr2y |7 1 Frequency setting
|
0 5,10V
Clamped at the (4MA) (20mA)

minimum frequency

When setting parameters, refer to the instruction manual (applied) and understand instructions.

LA 700 serie

...VIF control, Magneticflux: _advanced magnetic flux vector control,

...vector control

Pr. 3,19, 47, 113

Base frequency, voltage

I Pr.3 Base frequency

I Pr.19 Base frequency voltage

|| Pr:47 Second VJF (base frequency)

\| Pr113 Third V/F (base frequency)

®Used to adjust the inverter outputs (voltage, frequency) to the motor

rating.

® When running 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 Pr47 Second V/F (base frequency)

and Pr.113 Third V/F (base frequency) .

® Use Pr.19 Base frequency voltage to set the base voltage (e.g. rated

motor voltage).

®This function is valid for V/F control only.

Pr.19

Output voltage (V)

Output frequency
— (Hz)
Pr3
L1 Pra7
Pril3

Pr. 4106, 24 to 27, 232 to 239
Multi-speed setting operation

Pr.4 Multi-speed setting (high speed)

Pr.5 Multi-speed setting (middle speed)

Pr.6 Multi-speed setting (low speed)

Pr.24 Multi-speed setting (speed 4)

Pr.25 Multi-speed setting (speed 5)

Pr.26 Multi-speed setting (speed 6)

Pr.27 Multi-speed setting (speed 7)

Pr.232 Multi-speed setting (speed 8)

Pr.233 Multi-speed setting (speed 9)

Pr.234 Multi-speed setting (speed 10)

Pr.235 Multi-speed setting (speed 11)

Pr.236 Multi-speed setting (speed 12)

Pr.237 Multi-speed setting (speed 13)

Pr.238 Multi-speed setting (speed 14)

Pr.239 Multi-speed setting (speed 15)

Can be used to change the preset speed in the parameter with the

contact signals.

Any speed can be selected by merely turning on-off the contact

signals (RH, RM, RL, REX signals).

® The inverter operates at frequencies set in Pr.4 when RH signal is
on, Pr.5 when RM signal is on and Pr.6 when RL signal is on.

® Frequency from 4 speed to 15 speed can be set according to the
combination of the RH, RM, RL and REX signals. Set the running
frequencies in Pr24 to Pr27, Pr.232 to Pr.239 (In the initial value
setting, speed 4 to speed 15 are unavailable)

Speed 10

Speed 1
(High speed)

Speed 5

Output frequency

(Hz)

L »Time

! ON|ON|ON| ON|
'ON|ON ' ONJ|ON|

RL ON ON ON ON ON] ON]|

O N N

RE ONJON]ONJONJON[ON[ON[ON]
4.

*1 When "9999" is set in Pr.232 Multi-speed setting (speed 8), operation is
performed at frequency set in P.6 when RH, RM and RL are turned off
and REX is turned on.

Standard Peripheral
Bty Features

Specifications

Outline
Dimension
Drawings

Terminal Connection
Diag
Terminal Specification
Explanation

Operation
Panel

Parameter
List

2 o
S 2
® (5]
©

c6 E
L ©
S ©
x

oo

Warranty Compatibility Motor Instructions Options ?ﬂ?:gg:es

Inquiry
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Pr. 7,8, 20, 21, 44, 45, 110, 111
Acceleration/deceleration time setting

Pr.7 Acceleration time I Pr.8 Deceleration time

Pr: 10 to 12, 802, 850
DC injection brake, zero speed control, servo lock

Pr. 10 DC injection brake operation frequency I Pr.11 DC injection brake operation time

Pr.20 Acceleration/deceleration reference frequency I Pr.21 Acceleration/deceleration time increments

Pr.12 DC injection brake operation voltage I Pr.802 Pre-excitation selection

Pr.44 Second acceleration/deceleration time I Pr.45 Second deceleration time

Pr.850 Brake operation selection

Pr.110 Third acceleration/deceleration time I Pr.111 Third deceleration time

Used to set motor acceleration/deceleration time.

Set a larger value for a slower speed increase/decrease or a

smaller value for a faster speed increase/decrease.

® Use Pr.7 Acceleration time to set the acceleration time taken to reach
Pr. 20 Acceleration/deceleration reference frequency from OHz.

® Use Pr.8 Deceleration time to set the deceleration time taken to reach
OHz from Pr.20 Acceleration/deceleration reference frequency.

Pr20 ‘t ,,,,,,,,,,, Pr.2l Description
(60Hz) / N Running [Setting P
< frequency 0 Increments:
T e [0.1s Increments and
= initial
> ( Range: setting range of
5 § value) |0 to 3600s acceleration/
53 > Time Increments: |deceleration
&= 4_,‘ 1 0.01s time setting can
Acceleration Pr7  Deceleration Pr8 jRanges be changed.
time Pr4d time Prds QlioS60s
Pril0 Prill
Pr. 9, 51

Motor protection from overheat

(electronic thermal relay function)
|| P19 Electronic thermal O/L relay

I Pr.51 Second electronic thermal O/L relay

Set the current of the electronic thermal relay function to protect
the motor from overheat. This feature provides the optimum
protective characteristics, including reduced motor cooling

capability, at low speed.

® Used to detect the motor overload (overheat) and stop the inverter
output transistor operation to stop the output.

® Set the rated current [A] of the motor in Pr.9.
(When the power supply specification is 200V/220V(400V/440V) 60Hz,
set the 1.1 times the rated motor current.)

® Set "0" in Pr.9 to make the electronic thermal relay function invalid
when using a motor with an external thermal relay, etc. (Note that
the output transistor protection of the inverter functions (E.THT).)

® When using a Mitsubishi constant-torque motor
1) Set any of "1, 13 to 18, 50, 53, 54" in Pr.71. (This provides a

100% continuous torque characteristic in the low-speed range.)

2) Set the rated current of the motor in Pr.9.

® When the RT signal is on, thermal protection is provided based on
the Pr.51 setting.
Use this function when running two motors of different rated currents
individually by a single inverter. (When running two motors together,
use external thermal relays.)

When setting parameters, refer to the instruction manual (applied) and understand instructions.

The DC injection brake can be operated at a motor stop to adjust

the stop timing and braking torque.

® When "8888" is set in Pr. 11, DC brake is applied while X13 signal is
on.

® Pr.]2 is valid only under V/F control and advanced magnetic flux
vector control.

= When

3:; 5 Using the vaher;'

g B Pr.12 Initial  [Mitsubishi ;L’E;ye

o >

E 88 Value Constant Saving

£ s3 Torque | Motor

3 3 Motor

3 Ti:;e 3.7Korless|4%| <« «—
DC injection Pri2 5.5K, 7.5K |4%| 2%* 3%
brake e 1K to 55K [2%| « =
voltage i

¢ | Time 176K or more| 1%| < p

Pr. 11 Operation time  *  |f the Pr.7/ initial value is changed
to the setting for use with a
constant-torque motor, the Pri2
setting changes to the
corresponding value in the above
table.

® DC brake (setting "0", initial value) and zero speed control (setting
"1") can be selected using P850 under real sensorless vector
control.

® This function selects either zero speed control or servo lock for
braking operation when pre-excitation is performed with the LX
signal during speed control operation under vector control. Turning
on the LX signal enables the pre-excitation function.

. Braking o
Pr.802 Setting i Description
Operation
Even under load, an attempt is made to
maintain Or/min to keep the motor shaft
0 Zero speed stopped.

(initial value) control Note that if the shaft is overcome and
turned by external force, it does not return
to the original position.

Even under load, an attempt is made to
maintain the motor shaft position.

1 Servo lock Note that if the shaft is turned by external
force, it returns to the original position after
the external force has gone away.

® Set the frequency at which control changes to zero speed control or
servo lock control (select using Pr:802 ) in Pr:10 and operation time in Pr.11
during vector control.
The initial value of Pr:/0 automatically changes to 0.5Hz during vector
control.

Pr. 13, 571
Starting frequency

I Pr.13 Starting frequency I Pr.571 Holding time at a start

You can set the starting frequency and hold the set starting
frequency for a certain period of time.

Set these functions when you need the starting torque or want

smooth motor drive at a start.

Output

frequency

(Hz)

[

(=2

c

[

j2]

£

©

] 0 i i p

| Pr: 571 setting time 'me

STF ON
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Pr: 14

Pri 17
Logic selection of output stop signal (MRS)

VIF pattern matching applications
I Pr.14 Load pattern selection

You can select the optimum output -characteristic (V/F
characteristic) for the application and load characteristics.

This function is valid for V/F control only.

Setting "0" (initial value)
setting "4, 5", RT signal is on
For rated torque load

Setting "1"
For variable-torque load

)
Output voltage 3

Pr.3 Base frequency Pr.3 Base frequency
Output frequency (Hz) Output frequency (Hz)
Setting "2" Setting "3"

setting "5", RT signal is off
For elevator loads

setting "4", RT signal is off
For elevator loads

At forward rotation boost...0%
At reverse rotation boost...Pr.0 setting

At forward rotation boost...Pr.0 setting
At reverse rotation boost...0%

Reverse,
S
rotation

Base frequency
Output frequency (Hz)

Base frequency
Output frequency (Hz)

|| Pr17 MRS input selection

The inverter output can be shut off by the MRS signal. Also, logic
for the MRS signal can be selected.

When Pr. 17 is set to "4", the MRS signal from external terminal
(output stop) can be changed to the normally closed (NC contact)
input, and the MRS signal from communication can be changed to
the normally open (NO contact) input.

Motor coasts [ Setting value "0" ‘\(";“igg‘) [ Setting value "2" ]

to stop
\ Output Inverter Output Inverter
N stop stop
SD (PC) SD (PC)
Time
MRS signal ON
STF (STR) o

signal

P18 > Refer to the section about Pr. /.
Pri 19 > Refer to the section about Pr. 3.

Pr: 20, 21 > Refer to the section about Pr. 7.

P 22, 23, 48, 49, 66, 114, 115, 148, 149, 154, 156, 157, 858, 868
Stall prevention operation®&Z=>

Pr.22 Stall prevention operation level

Pr.23 Stall prevention operation level compensation factor at double speed

Pr. 15, 16

Jog operation
I Pr.15 Jog frequency

I Pr.16 Jog acceleration/deceleration time

You can set the frequency and acceleration/deceleration time for
jog operation. Jog operation can be performed from either the
outside or PU.
Can be used for conveyor positioning, test operation, etc.

Output

frequency(Hz) |
Pr20 @~

’
s T i\
Jog frequency ! ; rdtation 1 »Time
setting range b W
1 \rotation
I

e

L Prl6 ! !

v | | |
JOG signal | } } ON } i ~
Fovard T
rotation STF ,—| i i
Reverse o i i >
rotation STR [on] _

When setting parameters, refer to the instruction manual (applied) and understand instructions.

Pr:48 Second stall prevention operation current | Pr.49 Second stall prevention operation frequency
Pr.66 Stall prevention operation reduction starting frequency

Pr. 114 Third stall prevention operation current I Pr.115 Third stall prevention operation frequency
Pr.148 Stall prevention level at OV input I Pr.149 Stall prevention level at 10V input
Pr.154 Voltage reduction selection during stall prevention operation

Pr.156 Stall prevention operation selection W Pr.157 OL signal output timer

Pr.858 Terminal 4 function assignment | Pr.868 Terminal 1 function assignment

This function monitors the output current and automatically
changes the output frequency to prevent the inverter from coming
to an alarm stop due to overcurrent, overvoltage, etc. It can also
limit stall prevention and fast-response current limit operation
during acceleration/deceleration, driving or regeneration.

Invalid for vector control.

@ Stall prevention
If the output current exceeds the stall prevention operation level, the
output frequency of the inverter is automatically varied to reduce the
output current. Also the second and third stall prevention function
can restrict the output frequency range in which the stall prevention
function is valid.

® Fast-response current limit
If the current exceeds the limit value, the output of the inverter is
shut off to prevent an overcurrent.

® Setin Pr.22 the percentage of the output current to the rated inverter
current at which stall prevention operation will be performed.
Normally set this parameter to 150% (initial value).
For the 3.7kW or less, the Pr.22 setting changes from 150% (initial
value) to 200% when operation is changed from V/F control or
advanced magnetic flux vector control to real sensorless vector
control or vector control.

® To set stall prevention operation level using an analog signal from
terminal 1 (terminal 4) , set "4" in Pr.868 (Pr. 858). For the adjustment
of bias/gain of analog signal, use Pr.148 and Pr.149.

Terminal Connection O
" utline .
Diagram N F Standard Peripheral
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S 2
® (5]
©
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oo
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® During high-speed operation above the rated motor frequency,
acceleration may not be made because the motor current does not
increase. If operation is performed in a high frequency range, the
current at motor lockup becomes smaller than the rated output
current of the inverter, and the protective function (OL) is executed
even if the motor is at a stop.
To improve the operating characteristics of the motor in this case,
the stall prevention level can be reduced in the high frequency
range. This function is effective for performing operation up to the
high-speed range on a centrifugal separator etc. Normally, set 60Hz
in Pr.66 and 100% in Pr.23.

® By setting "9999" (initial value) in Pr.23 Stall prevention operation level
compensation factor at double speed, the stall prevention operation
level is constant at the Pr.22 setting up to 400Hz.

A
Pr.22
When Pr: 23 = 9999
5 N
S i
© ! When Pr. 23 = "9999", the stall prevention
L ! operation level is as set in Pr. 22 to 400Hz.
o
= i
8 I
< |
>~ |
e i | ! '
o> I i Stall prevention operation level
T2 | | % assetin Pr 23
n e : I >

Pr. 66 400Hz
Output frequency (Hz)

® Setting "9999" in Pr.49 Second stall prevention operation frequency and
turning the RT signal on make Pr.48 Second stall prevention operation
current valid.

® Setting a value other than "0" in Pr.115 Third stall prevention operation
frequency and turning the X9 signal on make Prl14 Third stall
prevention operation current valid.

® The stall prevention operation level from OHz to the output frequency
setin Pr49 (Pr.115) can be set in Pr. 48 (Pr.114).

Set frequencylexceeds Pr. 49(Pr.115)| Set frequency is|Pr. 49 (Pr.115)or less

Emﬁ@m@ﬂ A 700 SERIE#_”TF

Pr. 22, 803, 810 to 817, 858, 868, 874
Torque limit level S

Pr.22 Torque limit level

Pr.803 Constant power range torque characteristic selection

Pr.810 Torque limit input method selection

Pr.811 Set resolution switchover

Pr.812 Torque limit level (regeneration)

Pr. 813 Torque limit level (3rd quadrant)

Pr.814 Torque limit level (4th quadrant)

Pr.815 Torque limit level 2

Pr.816 Torque limit level during acceleration

Pr.817 Torque limit level during deceleration

Pr.858 Terminal 4 function assignment

Pr.868 Terminal 1 function assignment

Output Output
frequency (Hz) Output frequency (Hz)
Set frequency o
e utput
Pr49
frequency -------,
e - Prils) | / frequency
(Pr115) Set ----ft-----
) frequency
Stall —Time .
prevention e ! " Time
level ' Pr.22 : X —e——n
used Pr 48 [y I
(Pr114) Pr. 22 Pr 48
used used (Pr.114)
used
Pr.49 Pr.115 .
Setting | Setting Operation

The second (third) stall prevention function is not

0 (initial value) .

The second (third) stall prevention function is

0.01Hz to 400Hz activated according to the frequency.
The second stall prevention function is performed
9999 o according to the RT signal.

RT signal on...Stall level Pr:48
RT signal off...Stall level Pr.22

® Stall prevention operation and fast response current limit function
can be limited according to the operation condition using Pr.156.

® \When real sensorless vector control is selected using Pr.800, Pr.22
serves as a torque limit level.

When setting parameters, refer to the instruction manual (applied) and understand instructions.

Pr.874 OLT level setting

This function limits the output torque to the predetermined value
during speed control under real sensorless vector control or vector
control.

® Set the torque limit level within the range 0 to 400% in Pr.22 .
If the TL signal is turned on, torque limit level 2 (Pr.815) functions.

® You can select whether the torque limit level is set using parameters
or analog input terminals (terminal 1, 4).
In addition, you can set torque limit level for forward (power driving/
regeneration) and reverse (power driving/regeneration) operation
individually.

pr. Setting Description
Number | Range P
0 .
510 (initial value) Torque limit by parameter
1 Torque limit based on the analog input from
terminal 1 and 4.
00 400% Set the to_rque limit level for forward rotation
812 regeneration.
9999 . .
— Pr.22 value is used for limit.
(initial value)
010 400% dS(—;t lthe torque limit level for reverse rotation
s riving.
- Qggg Pr.22 value is used for limit.
(initial value)
Set the torque limit level for reverse rotation
0,
814 Ui regeneration.
- .9999 Pr.22 value is used for limit.
(initial value)

® To set torque limit level using an analog signal from terminal 1
(terminal 4) , set "1" in Pr.810 and "4" in Pr.868 (Pr.858).

® Torque limit value during acceleration/deceleration can be set using
Pr816 and Pr.817.

® You can select whether the torque limit in the constant output range
be constant torque limit or constant output limit using Pr.803.

® This function can make an alarm stop if the torque limit is activated
to stall the motor. Set the output torque at which an alarm stop is
made in Pr.874 .

® Using Pr.811, the setting increments of the parameter-set torque limit
can be changed from 0.1% to 0.01% increments. (valid during vector
control)

® \When V/F control and advanced magnetic flux vector control are selected
using Pr:800, Pr:22 serves as a stall prevention operation level.

Pr. 24 t0 27 > Refer to the section about Pr. 4.

Pr: 28

Input compensation of multi-speed and remote setting

I Pr.28 Multi-speed input compensation selection

By inputting the frequency setting compensation signal (terminal 1,
2), speed (frequency) compensation can be applied for the speed
setting such as the multi-speed setting and remote setting
function.

Pr.28 Setting Description
0 (initial value) Without compensation
1 With compensation
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Pr. 30,70

Selection of regeneration unit
I Pr.70 Special regenerative brake duty

Pr 29, 140 to 143, 380 to 383, 516 to 519

Acceleration/deceleration pattern and backlash measures

Pr.29 Acceleration/deceleration pattern selection I Pr. 140 Backlash acceleration stopping frequency

I Pr.30 Regenerative function selection

® When making frequent starts/stops, use the optional "high-duty
brake resistor (FR-ABR)" to increase the regenerative brake duty.
(22K or less)

® Use the power regeneration common converter (FR-CV for the 55K

or less) or power regeneration converter (MT-RC 75K or more) for

Features

Pr.141 Backlash acceleration stopping time I Pr.142 Backlash deceleration stopping frequency
Pr.143 Backlash deceleration stopping time I Pr.380 Acceleration S-pattern 1

Pr.381 Deceleration S-pattern 1 I Pr.382 Acceleration S-pattern 2

Pr.383 Deceleration S-pattern 2 I Pr.516 S-pattern time at a start of acceleration
Pr.517 S-pattern time at a completion of acceleration I Pr.518 S-pattern time at a start of deceleration
Pr.519 S-pattern time at a completion of deceleration

Acceleration/deceleration patterns suitable for applications can be

Peripheral
Devices

continuous operation in regeneration status.

selected. Use a high efficiency converter (FR-HC for the 55K or less, MT-HC P
The backlash measures to stop acceleration/deceleration at the frequency for the 75K or more) for harmonic suppression and power factor g.g
@

and time set in parameter during acceleration/deceleration can be set. improvement 28
® Linear acceleration/deceleration ' &8

® For the 75K or more, use the brake unit MT-BU5 or BR5 when the ”’:’-)-

(setting "0", initial value)

- For the inverter operation, the output
frequency is made to change linearly
(linear acceleration/deceleration) to
prevent the motor and inverter from
excessive stress to reach the set

Setting value "0"

[Linear acceleration
1 deceleration]

Output frequency

(Hz)

regenerative brake duty is need to be increased due to frequent
starts and stops.

® You can select either DC feeding mode 1 in which operation is
performed with DC power (terminal P, N) or DC feeding mode 2 in
which operation is performed normally with the AC power (R, S, T)

Outline
Dimension
Drawings

frequency during acceleration, and performed with DC power such as battery at occurrence of £ f’§;=
deceleration, etc. when frequency fail gecs
changes. power failure. § §‘L§§
® S-pattern acceleration/deceleration A <55K or less> = £
. [Setting value *1" | (setting "1") Pr.30 Pr.70 = e U Power -
£ et - For machine tool spindle applications, Setting | Setting 9 Supply <
% etc. 0 . Built-in brake, RST =73
= Used when acceleration/deceleration (initial value) brake unit (FR-BU, BU) > g
5 L ) :
Bﬁfb must be made in a short time to a High-duty brake resistor 9]
S3 . 1 10/6% *2 R, ST
o= i high-speed range of not lower than (FR-ABR)
Time the base frequency. 0% High power factor converter 3
® S-pattern acceleration/deceleration B 2 (inital voalue) (FR-HC), power regeneration P, N =]
(setting "2") common converter (FR-CV) g"
-pattemn acceleration —
Ideceleration B] - For prevention of load shifting in 10 - Built-in brake, PN &
g conveyor and other applications. brake unit (FR-BU, BU) ' 2 o
g Since acceleration/deceleration is - High-duty brake resistor S &
£ _ . 1 10/6% *2 P,N = 5
3% always made in an S shape from (FR-ABR) T s £
) — S-S
. current frequency. (f2) .to target 20 o Built-in brake, R.S, T/P.N S S
g frequency (f1), this function eases brake unit (FR-BU, BU) ]
£ shock  produced at = acceleration/ 21 10/6% =2 | High-duty brake resistor RS T/P.N o
5 f2— deceleration and is effective for load (FR-ABR) 25
SN : JSE=]
3L Time collapse prevention, etc. *1  The brake duty varies according to the inverter capacity. % §
_ ® Backlash measures (setting "3", Pr.140 2 75Korless/11K or more Bt
] to Pr.143) <75K or more>
g ; ;
g [Anxizgg'k'a‘;i“ﬁe;me . To avoid backlash, acceleration/ Pr.30 Pr.70 Regeneration Unit Power ®
g ftuncton S deceleration is temporarily stopped. Setting Setting Supply -%
E : Set the acceleration/deceleration 0 o
s | L] stopping frequency and time in Pr.140 (initial value) - Not used RST
o prlsz TMe o Pr:143. 0% Power regeneration converter g
® S-pattern acceleration/deceleration C (setting "4", Pr:380 to Pr.383) 1 (MIERE) RS, T 3
. . . . 0, i =
The S-pattern acceleration/deceleration C switch signal (X20) 10% Brake unit (MT-BUS) =
changes an acceleration/deceleration curve. 2 _ High power factor converter PN =
Set % of time taken for forming an S-pattern in Pr.380 to (MT-HC)
Pr.383 as acceleration time is 100%. 10 = Not used PN _
Frequency 1 10% Brake unit (MT-BU5) P,N ‘g
-Pr.3é’1
Pr382 20 — Not used R, S, T/P,N =
Output frequency | Priss 21 10% Brake unit (MT-BUS5) R,S, T/P,N
Set frequency é’
e}
g
S-pattern ' ' i " Time g
leration/ i i i
deceloration —OFF _[TToN | oFF | L ©
C switchover
(X20) =
® S-pattern acceleration/deceleration D (setting "5", Pr.516 to Pr.519) s
Set the time taken for operations for S-pattern of S-pattern g
acceleration/deceleration in Pr:516 to Pr. 519 .
g i‘)V. 516‘ i?r. 517 P"r, 51(? 1"1: 51?
g =}
2 g
3 £
; AN j -, Time
Start signal ON
46

When setting parameters, refer to the instruction manual (applied) and understand instructions.
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Pr. 311036

Pr.31 Frequency jump 14

Avoid mechanical resonance points (frequency jump)

I Pr.32 Frequency jump 1B

Pr.33 Frequency jump 24

I Pr.34 Frequency jump 2B

Pr.35 Frequency jump 34

\| Pr36 Frequency jump 3B

When it is desired to

PT. 41 to 43, 50, 116, 865
Detection of output frequency and motor speed

(SY, FU, FU2, FU3, FB, FB2, FB3, LS signal)

Pr.41 Up-to-frequency sensitivity

Pr.42 Output frequency detection

Pr:43 Output frequency detection for reverse rotation

Pr.50 Second output frequency detection

Pr.116 Third output frequency detection

Pr.865 Low speed detection

avoid resonance s b F Frequencyjump ) The inverter output frequency is detected and output at the output
attributable to the T prgs|— - ——— - o _ signals.
natural frequency of & ® The Pr.41 value can be adjusted within the range +1% and +100%
a mechanical ERLGSA on the assumption that the set frequency is 100%.
system, these £ LS 77 ® This parameter can be used to ensure that the running frequency
parameters allow B Pr32 |- 5 - - has been reached to provide the operation start signal etc. for
resonant Pr3l |- 2= related equipment.
frequencies to be > Set frequency Adjustment
H 3 | | range Pr4l
jumped. g 2/4‘,7,4,‘,
® Up to three areas may be set, with the jump frequencies set to either g [/
the top or bottom point of each area. :; } }
® The value set to 1A, 2A or 3A is a jump point and operation in the N : }
jump zone is performed at these frequencies. oL > Time
® Frequency jump is not performed if the initial value is set to "9999". OFF1 - ! orr
® During acceleration/deceleration, the running frequency within the su

set area is valid.

Pr. 37, 144, 505, 811
Speed display and speed setting

I Pr.37 Speed display

I Pr.144 Speed setting switchover

I Pr. 505 Speed setting reference

I Pr. 811 Set resolution switchover

The monitor display and frequency setting of the PU (FR-DUOQ7/
FR-PUO4/FR-PUQ7) can be changed to the motor speed and

machine speed.

® When the running speed monitor is selected, each monitor and
setting are determined according to the combination of P37 and
Pr.144. (The units within the thick frame are the initial values.)

® Using Pr:811, the setting increments of running speed monitor and

® When the output frequency reaches or exceeds the Pr.42 setting, the
output frequency detection signals (FU, FB) are output.
This function can be used for electromagnetic brake operation, open
signal, etc.

® When the detection frequency is set in Pr.43, frequency detection for
reverse rotation use only can also be set. This function is effective
for switching the timing of electromagnetic brake operation between
forward rotation (rise) and reverse rotation (fall) during vertical lift
operation, etc.

® When outputting a frequency detection signal besides the FU (FB)
signal, set the detection frequency in Pr.50 or Pr.116. The FU2 (FB2)
signal is output when the output frequency reaches or exceeds the
Pr.50 setting (FU3 (FB3) signal is output if reaches or exceeds the
Pr.116 setting).

speed setting (r/min) can be changed from 1r/min to 0.1 r/min. g Pr42
g — X Pr50
. Frequency g | —/Forward \ Pril6
Output Set Runnin ) £ | , rotation ;
Pr37 | Pri4d it 9 | Ssetting R N
. . Frequency | Frequency | Speed =3 Reverse /X{(|pr43
Setting | Setting h - . Parameter 3 ‘ rotation /_} \l1p, 5
Monitor Monitor Monitor . | ‘ :
Setting Quiputy __  Tpeirs
signal OFF| OFF OFF
0 Hz Hz rimin*1 Hz Fu FUs FUs 2D ON I OF
q 21010 Hz Hz rmin®1 Hz (FBFB2FB3)
102 to P— Pa— — Pa— ® The FU (FU2 and FU3) signal is output when the output frequency
110 rmin rmin rmin rmin reaches the speed command value and output the FB (FB2, FB3)
0 Hz Hz MaChci‘T? Hz signal when the output frequency reaches the actual motor speed
SRES) (estimated actual speed value) under real sensorless vector control
1to Machine Machine Machine Machine
9998 2ito)ll speed*1 speed*1 speed*1 speed*1 and vector cqntrol. . .
10210 (The output timing of the FU and FB signals is the same under V/F
110 Hz Hz r/min*1 Hz control and advanced magnetic flux vector control.)

*1 Motor speed (r/min) conversion formula ... frequency x 120/number of motor

poles (Pr.144)

Machine speed conversion formula ...... Pr.37 x frequency/Pr. 505
For Pr.144 in the above formula, the value is "Pr.7144 - 100" when "102 to 110"
is set in Pr.144 and the value is “4” when Pr.37 =0 and Pr.144 =0.

*2  The increments for Hz are 0.01Hz, machine speed are 1m/min, and r/min are

® The LS signal is output when the output frequency reduces below the
Pr.865 setting under real sensorless vector control and vector control.
The signal is output during inverter operation under the following
conditions.

1r/min. g
*3  Running speed monitor displays actual motor speed (encoder) during 3
encoder feedback control and vector control. | peses S
' 1 3 ! | Time
LS ON OFF ON
Pri 44,45 > Refer to the section about Pr. 7.

47

When setting parameters, refer to the instruction manual (applied) and understand instructions.

Pr: 46 > Refer to the section about Pr 0.
Pri 47 > Refer to the section about Pr: 3.
Pri 48,49 > Refer to the section about Pr: 22.
Pr: 50 > Refer to the section about Pr. 4].

P 51 > Refer to the section about Pr. 9.
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The digits of the cumulative power monitor value can be shifted to the

Pr 52, 54,158, 170, 171, 268, 563, 564, 867, 891 right for the number of P891 settings.
Change of DU/PU monitor descn'ptions cumulative monitor clear Writing "0" in Pr.170 clears the cumulative power monitor.

I You can check the numbers of cumulative energization time monitor 3
Pr.52 DU/PU main display data selection Pr.54 FM terminal function selection . : . =
- : exceeded 65535h with Pr.563 and the numbers of actual operation time
Pr 158 AM terminal function selection I Pr.170 Watt-hour meter clear X . wi " ) Y v P : : §
Pr.171 Operation hour meter clear || Pr:268 Monitor decimal digits selection monitor exceeded 65535h with Pr.564.
Pr.563 Energization time carrying-over times I Pr.564 Operating time carrying-over times - Writing "0" in Pr.171 clears the actual operation time monitor.
Pr.867AM output filter W Pr:891 Cunulative power monitor digit shified times T o
. . . . . = ]
The monitor to be displayed on the main screen of the operation Pr.268 Setting Description g%
panel (FR-DUO7)/parameter unit (FR-PUO4/FR-PUQO7) can be 9999 No function e
selected. (initial value)
Pr.52Parameter | Pr54 When 1 or 2 decimal places (0.1 increments or 0.01 g
Setting Value ] increments) are monitored, the decimal places are =1
g (FM) | Full-Scal S - i
Types of Monitor Unit DU PU Pr.158 uV;llfea © 0 dropped and the monitor displays an integer value (1 % 2
LED main (AM) increments). o §_
monitor | Setting The monitor value of 0.99 or less is displayed as 0. %)
Output frequency %%11;'7 0/100 ! S When 2 decimal places (0.01 increments) are
Output current 0.1A7 0/100 2 |Pr56 monitored, the 0.01 decimal place is dropped and the 065
200V class: 400V monitor displays the first decimal place (0.1 £2 g
Output voltage 0.1v 0/100 3 400V class: 800V 1 increments). C3> .g 3
Alarm display — 0/100 — — When the monitor display digit is originally in 1 act
Frequency setting 0.01Hz 5 *1 5 Pr.55 !ncrements, it is displayed unchanged in 1
The value converted increments. E 5
Runni d A(r/mi 6 ] 6 ith the P37 val - — g _S¢
unning spee (f/min) DD SRHNE - When Pr:52 is set to "100", the set frequency monitor is displayed ~ S§%%
gotortorque *2 0.1% 7 B 7 |Pr866 during a stop and the output frequency monitor is displayed during Eﬁg\%
o 200V class: 400V . . . - . . 5 E
v&z’;:er output 0.1V 8 1 8 |400v ;22:: 800V operation. (LED of Hz flickers during stop and is lit during operation.) = &
Regenerative brake o Brake duty set in
duty 0.1% 9 1 9 Pr:30 and Pr.70 Pr.52 S_
Electronic thermal Electronic thermal =
relay function load 0.1% 10 *{ 10  |relay function 0 100 a3
factor operation level Duri Duri &
Output current 0.01A/ 2 uring i uring
peak value 0.1A%7 i 1 " | P36 running/stop | During stop running
Converter output o 200V class: 400V .
voltage peak value 0 2 i 12400V class: 800V f Output Output frequency Set frequency Output frequency % -
| 0.01kW/ * Rated inverter [ JHIEITE) £.2
nput power 0.1KW*7 13 1 13 wer x 2 &
0.0TKWI Eot ed invert Output Output current £
. * ated inverter
Output power 0 KW= 14 1 14 o current
Input terminal status — 1 — — Output o @
utput voltage 4
Output terminal status = o = = — voltage p 9 § s
Option input _ T 2
terminal status - 56 x — cﬁla'i': Alarm display s ° g
Option output play X q
terminal status — 2 x - — : ; i
- Using Pr.867, the output voltage response of the terminal AM can be
Load meter 0.1% 17 17 Pr866 i .
Motor excitation 0.01A/ 5 18 |rnss adjusted within the range 0 to 5s. 22
current 0.1A7 " 3 %
Position pulse*3 — 19 — — 25
Cumulative Pr' 55, 56, 866 o
energization time*4 Ty 20 - _ . .
RefsrencsNoltEoe — — ” — Reference of the monitor output from terminal FM and AM
gl:iter:\lt‘;tion SBts 3 7 53 — — I Pr.55 Frequency m?nitéring reference I Pr.56 Current monitoring reference é
Actual operation " P — — I Pr.866 Torque monitoring reference g_
Himsitts Set the full-scale value of the monitor value output from terminal FM
Motor load factor 0.1% 24 24 |1200% 4 AM
.01kWh, an .
Cumulative power 0.0 ) / 25 — — - — 2
0.1kWhe7 Monitor- Reference Parameter Initial Value S
Torque command 0.1% 32 32 | Pr866 S
Torque current . = B s Frequency Pr.55 60Hz e
command SO e Current Pr56 Rated inverter current =
. atea motor
Motor output 0.1kW-7 34 34 | capacity Torque Pr866 150%
Feedback pulse = 35 = = . . ) .
Power saving effect Vari:'blet 50 50 |Inverter capacity Refer to the section about Pr.52 for monitor names. 2
- ; according to =
Cumulative saving power parameters 51 — — Pulse speed(terminal FM) Output voltage(terminal AM)
PID set point 0.1% 52 52 100% 2400
PID measured value 0.1% 53 53 [100% pusels| : =
PID deviation 0.1% 54 — — 1440 | 10VDC --------, ‘ ] %
*1  Selected by the parameter unit (FR-PU04/FR-PU07) puisels | (o 1 ! ! 3
*2  The motor torque display remains "0 " under V/F control. | | i | €
*3 Position pulse and orientation status function when used with an option ! ! ! 3
(FR-A7AP) and orientation control is made valid. When orientation control ; ! ! !
is invalid, "0" remains displayed and these functions are invalid. Output frequency  Pr.55 400Hz Pr5s 400Hz
% . IS . . . reference 2>
4 The cumulative energization time and actual operation time are Output current Prs6 500A Pr56 500A c
accumulated from 0 to 65535 hours, then cleared, and accumulated reference - Pr:866 400% e
again from 0. . o Output torque Pr866 400% g
When the operation panel (FR-DUOQ7) is used, the time is displayed up reference
to 65.53 (65530h) on the assumption that 1h=0.001, and thereafter, it is
added up from 0.
*5 The actual operation time is not added up if the cumulative operation >
time before power supply-off is less than 1h. =
*6  When using the parameter unit (FR-PUO4/FR-PU07), "kW " is g
displayed.
*7 The setting depends on the inverter capacity. (55K or less/75K or more)
*8 Available only when the FR-A7AP is mounted.
48

When setting parameters, refer to the instruction manual (applied) and understand instructions.
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Pr 57, 58, 162 to 165, 299, 611
Automatic restart operation after instantaneous

power failure/flying start

Pr.57 Restart coasting time

I Pr.58 Restart cushion time

Pr.162 Automatic restart after instantaneous power failure selection

Pr.163 First cushion time for restart I Pr.164 First cushion voltage for restart

Pr.165 Stall prevention operation level for restart

Pr.299 Rotation direction detection selection at restarting

Pr.611 Acceleration time at a restart

You can restart the inverter without stopping the motor in the
following cases:
when commercial power supply operation is switched to inverter
operation
when power comes back on after an instantaneous power failure
when motor is coasting at start

Pr. . -
Number Setting Range Description
1.5Korless.......... 0.5s,
2.2Kto 7.5K......... 1s,
0 11K t0 55K ........... 3s
75K or more......... 5s
57 The above times are coasting time.
0.1to 58/ Set the waiting time for inverter-triggered
restart after an instantaneous power
0.1t030s* failure.
9999
_— No restart
(initial value)
58 0 to 60s Set a voltage starting time at restart.
0 (initial value) | With frequency search
1 Without frequency search (reduced
voltage system)
162 2 Encoder detection frequency
10 Frequency search at every start
1" Reduced voltage system at every start
12 Encoder detection frequency at every start
163 0 to 20s Set a voltage starting time at restart.
Consider using these parameters
164 0to 100% according to tlhe load (moment of inertia/
torque) magnitude.
Consider the rated inverter current as
165 0 to 220% 100% and set the stall prevention
operation level during restart operation.
0 Without rotation direction detection
With rotation direction detection
299 When Pr.78=0, the rotation direction is
9999 detected.
When Pr.78=1,2, the rotation direction is
not detected.
Set the acceleration time to reach the set
611 Ui 2fE e frequency at a restart.
9999 Acceleration time for restart is the normal
acceleration time (e.g. Pr.7).

*

The setting range depends on the inverter capacity. (55K or less/75K or
more)

<Connection diagram>

MC2
)
T
MCCB MC1
—x_ , —eR/L1T U "f93 7
—x i , —oS/IL2 vV = { M
—x , L —T/L3 W i
S s
STFo——— '
CSo— me |
SD¢ switchover 1
\;7 sequence
M~ For use for only
CS automatic restart
SD ¢— after instantaneous

power failure or flying start,
short CS-SD in advance.

When setting parameters, refer to the instruction manual (applied) and understand instructions.
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® When " O (initial value) or 10 " is set in Pr162, the inverter smoothly
starts after detecting the motor speed upon power restoration.

® The motor starts at the motor speed and in the rotation direction
detected from the encoder at power restoration when "2 or 12" is set
in Pr.162 under encoder feedback control or vector control. (Valid
when the FR-A7AP is fitted)

® Even when the motor is rotating in the opposite direction, the
inverter can be restarted smoothly as the direction of rotation is
detected. (You can select whether to make rotation direction
detection or not with Pr:299 Rotation direction detection selection at
restarting.)

V/F control, advanced magnetic flux vector control

Instantaneous (power failure) time

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

Motor | —
speed N (r/min) \

Inverter —
output frequency —
f (Hz)

Inverter
output voltage
E(V)

Coasting ], (Speed
time (Pr.57) detection time

Restart cushion
time (Pr: 58 setting)

Acceleration time
at a restart
(Pr. 611 setting)
* The output shut off timing differs according
to the load condition.

Real sensorless vector control, vector control |

Instantaneous (power failure) time

Power supply r—"
(RIL1, S/L2,

TIL3)

Motor speed N g ! .
(r/min) ] i 8

=

Inverter output

frequency f(Hz)
output voltage
E(V) . Speed
[(_:oastlng_ } detection Acceleration time
time (Pr.57) )" | time at a restart

* The output shut off timing differs (Pr611 setting)

according to the load condition.

® 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.

For real sensorless vector control, output frequency and voltage
before instantaneous power failure are output. (P~ 58 is made invalid)

V/F control, advanced magnetic flux vector control |

Instantaneous (power failure) time

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

Motor speed N
(r/min)
Inverter "
output frequency
f(Hz)
Inverter
output voltage
E(V)
Coasting time /" |

Restart cushion
time
Pr: 58 setting
* The output shut off timing differs according
to the load condition.

Pr. 57 setting

Real sensorless vector control |

Instantaneous (power failure) time
Power supply
(R/L1, S/IL2,
TIL3)

Motor speed N
(r/min)

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

il

Coasting time
Pr.57 setting

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



Pr: 59

Remote setting function

I Pr.59 Remote function selection

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

® By merely setting this parameter, you can use the acceleration,
deceleration and setting clear functions of the motorized speed
setter (FR-FK).

Description

RH, RM, RL signal Frequency setting
function storage function

Pr.59 Setting

0 (initial value) Multi-speed setting

1 Remote setting With
2 Remote setting Not used
Not used

(Turning off STF/STR
clears remotely set
frequency used)

Remote setting

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

>
g When Pr: 59.=3, 13
E When Pr. 59=2,3,12,13
E 0
3 ;
ETJ 7777777 7“7 N -
]
oL .
I Time
ON
Accelerati
olraon i
Deceleration
RM)
Clear (RL) ON[]
Forward e
oo sTF) —— ON ON ON ON|_
Power supply | ON LI ON

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

Pr. so
Energy saving control selection

V/E

I Pr.60 Energy saving control selection

Without a fine parameter setting, the inverter automatically
performs energy saving operation.

This inverter is optimum for fan and pump applications

Valid only under V/F control.

Description
Normal operation mode

Pr. 60 Setting
0 (initial value)

Energy saving operation mode

In the energy saving operation mode, the inverter
automatically controls the output voltage to minimize
the inverter output voltage during a constant
operation.*

* Since output voltage is controlled in energy saving operation mode, output
current may slightly increase.

When setting parameters, refer to the instruction manual (applied) and understand instructions.

Pr. 61 to 64, 292, 293
Automatic acceleration/deceleration

Pr.61 Reference current I Pr.62 Reference value at acceleration

Features

Pr.63 Reference value at deceleration I Pr.64 Starting frequency for elevator mode

Pr.292 Automatic acceleration/deceleration

Pr.293 Acceleration/deceleration separate selection

The inverter automatically sets appropriate parameters for =

. B
operation. 53
® The inverter operates in the same conditions as when appropriate e

values are set in each parameter even if acceleration/deceleration

time and V/F pattern are not set. This operation mode is useful when @
) . ) . S
you just want to operate, etc. without fine parameter setting. i 3
. : . ) TO
® Even if automatic acceleration/deceleration has been selected, S5
inputting the jog, RT (second function selection) or X9 (third function @ =
selection) signal during an inverter stop will switch to the normal
operation and give priority to jog operation, second function 053
selection or third function selection. £25
; : . ) =2
After automatic acceleration/deceleration operation has been SE g
started, none of jog signal, RT signal and RT signal are accepted. e
Automatic s S
Pr.292 q | s £
. Operation Setting g8 _8s5
Setting Parameter EESE
SSN g
0 £°Ea&
(initial value — — s £
normal mode) =
1 .
Without brake
(shortest . S_
acceleration/ L?ﬁkstor Q?d Set when you want to 23
deceleration mode) SReL accelerate/decelerate the o5
= motor for the shortest time. Pr.7, Pr8 o
i (stall prevention operation o
(shortest WIHLELS, level 150%)
acceleration/ ele wl
deceleration mode) .
Q
© ti:r;num The inverter performs optimum operation fully g k7
p : utilizes its' capability within the continuous Pr.0, Pr.7, Pr.8 o=
acceleration/ e e =
deceleration mode) g range. g
5 Stall prevention — ——
operation level nverter output voltage is
(elevator mode 1) 1?0% controlled so that enough Pro. Pri3 2 o
5 torque can be generated P19 g 2
Stall prevention | even under power driving " G 2
(elevato? mode2) | Operationlevel | and regeneration. =l
180% é. E
7 With mechanical i
(brake sequence brakel otpenlng
mode 1) Sompstion ' A @
signal input Operation mode in which a >c
= machine brake operation _ g8
Without timing signal for vertical lift gg
8 mechanical applications is output. &=
(brake sequence brake opening o
mode 2) completion
signal input
® Use Pr.6l to Pr.63 to change the reference current for the shortest 2
acceleration/deceleration mode and optimum acceleration/ %
deceleration mode. o
® Use Pr.64 to set the starting frequency for the elevator mode.
® Calculation of acceleration/deceleration can be performed @
individually. %
This function is made valid in the shortest acceleration/deceleration 2
. . . [%)
mode and optimum acceleration/deceleration mode. =
Pr.293 Setting Description
0 (initial value) | Both acceleration/deceleration time is calculated. =5
1 Only acceleration time is calculated. g
2 Only deceleration time is calculated.
=
5
©
Q.
=
o
(s}
>
IS
o
G
=
z
=]
o
S
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Pr. 65, 67 to 69
Retry function at alarm occurrence

Pr. 71, 450

I Pr.65 Retry selection I Pr.67 Number of retries at fault occurrence

Motor selection (applied motor)

|| Pr71 Applied motor

I Pr.450 Second applied motor

I Pr.68 Retry waiting time I Pr.69 Retry count display erase

If an alarm occurs, the inverter resets itself automatically to restart.
You can also select the alarm description for a retry.

When automatic restart after instantaneous power failure is
selected (Pr.57 Restart coasting time #9999), restart operation is
performed at retry operation as at an instantaneous power failure.

® Use Pr65 to select the alarm to be activated for retries.
"®" indicates the alarms selected for retry.

Alarm Pr.65 Setting

Indication for
Retry 1 2 3

E.OC1

E.OC2

E.OC3

E.OV1

E.OV2

(AR AN AN AN AN J
o000 000
[

E.OV3

E.THM

E.THT

E.IPF

E.UVT

E. BE

E. GF

E.OHT

E.OLT

E.OPT

E.OP1

E.OP2

E.OP3

E. PE

E.MB1

E.MB2

E.MB3

E.MB4

E.MB5

E.MB6

E.MB7

E.OS

E.OSD

E.OD

E.PTC

E.CDO

E.SER

® O 0 0 0/0 00O 0000 O O 00O O OO OO OO OO O OO0 00 o

E.ILF

® Set the number of retries at alarm occurrence in Pr.67.
Pr.67 Setting

Description

0 (initial value) No retry function

Set the number of retries at alarm occurrence.
1t0 10 An alarm output is not provided during retry
operation.

Set the number of retries at alarm occurrence. (The
setting value of minus 100 is the number of retries.)
An alarm output is provided during retry operation.

101 to 110

® Use Pr.68 to set the waiting time from when an inverter alarm occurs
until a retry is made in the range 0 to 10s.

® Reading the Pr69 value provides the cumulative number of
successful restart times made by retry.

Pr. 66 Refer to the section about Pr. 22.
Pr: 67 to 69 Refer to the section about Pr. 65.

Pri70 Refer to the section about Pr 30.

When setting parameters, refer to the instruction manual (applied) and understand instructions.

Setting of the used motor selects the thermal characteristic appropriate
for the motor.

Setting is necessary when using a constant-torque motor. Thermal
characteristic of the electronic thermal relay function suitable for
the motor is set.

Motor
Pr.71, | Thermal Characteristic of the e :\:Ilototrauts 2]
Pr.450 Electronic Thermal Relay Standard t° NSant | - yector
Setting Function (SF-JR, | 0r9U€ | (sF.v5RU,
etc.) (SF-JRCA, etc.)
- etc.) i
0 Thermal characteristics of a standard motor o
(Pr. 71 initial value)
1 Thermal characteristics of the o
Mitsubishi constant-torque motor
2 Thermal characteristics of a standard motor o
Adjustable 5 points V/F
Mitsubishi standard motor SF-JR4P
20 (1.5kW or less) thermal characteristic O
for the constant-torque motor
30 Thermal characteristics of the o
Mitsubishi vector motor SF-V5RU
40 Thermal characteristic of Mitsubishi o*1
standard motor SF-HR
50 Thermal characteristic of Mitsubishi o
constant-torque motor SF-HRCA
3 Standard €]
13 Constant-torque O
23 Mitsubishi standard o
SF-JR4P (1.5kW or less) O
Mitsubishi vector Seloct of_ﬂlne
3 |sFvsRU/SF-THY | utoluning ©
- e setting’
43 Mlts_ublshl high o1
efficiency SF-HR
Mitsubishi constant- .
53 ltorque SF-HRCA oz
4 Standard [¢]
14 Constant-torque O
2 Mitsubishi standard o
SF-JR4P (1.5kW or less) .
Nitsubishi vector | U0 tuning data
34 SF-V5RU/SE-THY hcan be read, (@]
- —— anged, and set
44 Mlts_ublshl high o1
efficiency SF-HR
Mitsubishi constant- .
& torque SF-HRCA i
5] Standard *3 . . [¢]
15 Constant-torque *3 Direct input of O
- motor constants
6 Standard *4 is enabled €]
16 Constant-torque *4 O
7 Standard *3 Motor constants [¢]
17 Constant-torque *3 direct input O
8 Standard *4 - + €]
N offline auto
18 Constant-torque *4 tuning O
9999  |Function invalid (only Pr:450 can be set, initial value)

*1  Motor constants of Mitsubishi high efficiency motor SF-HR

*2  Motor constants of Mitsubishi constant-torque motor SF-HRCA.

*3  Star connection

*4  Delta connection

® For the 5.5K and 7.5K, the Pr. 0 Torque boost and Pr. 12 DC injection
brake operation voltage settings are automatically changed according
to the Pr. 71 and Pr450 settings as follows.

Constant-Torque Motor

Pr.71 Standard Motor Setting Settin

Pr.450 0, 2, 3 to 8, 20, 23, 24, 40, 43, 44 1.13to 18 53 53 54
Pr.0 3% 2%

Pri2 4% 2%




Pr. 72, 240

Carrier frequency and SoftPWM selection
I Pr.240 Soft-PWM operation selection
You can change the motor sound.

|| Pr:72 PWM fiequency selection

Pr.Number| $etting

Range Description

PWM carrier frequency can be changed.
Note that 0 indicates 0.7kHz, 15 indicates 14.5kHz and 25
Oto 15/ indicates 2.5kHz. (Set 25 when using an optional sine wave
72 0106, 25 filter.)
b The following settings are for real sensorless vector control or
vector control.
0 to 5: 2kHz, 6 to 9: 6kHz, 10 to 13: 10kHz, 14 and 15: 14kHz

0 Soft-PWM is invalid

240 1 When "0 to 5" ("0 to 4" for the 75K or more.) is set in Pr.72,
Soft-PWM is valid

* The setting range depends on the inverter capacity. (55K or less/75K or
more)

*

Pr 73, 242, 243, 252, 253, 267

Analog input selection

Pr.73 Analog input selection

Pr.242 Terminal 1 added compensation amount (terminal 2)
Pr.243 Terminal 1 added compensation amount (terminal 4)
Pr.252 Override bias I Pr.253 Override gain
Pr.267 Terminal 4 input selection

® You can select the function that switches between forward rotation
and reverse rotation according to the analog input terminal
specifications, override function and input signal polarity.

® For the terminals 1, 2, 4 used for analog input, voltage input (0 to 5V,
0 to 10V) or current input (4 to 20mA) can be selected.

® The additional compensation and fixed ratio of analog compensation
(override) using terminal 2 as an auxiliary input can be made to
multi-speed operation or the speed setting signal (main speed) of
the terminal 2 or terminal 4. (I indicates the main speed
setting)

E@E@ @E Y | 700 serieé’

(1) Added compensation (Pr.242, Pr.243)
The compensation signal can be added to the main speed

setting for synchronous/continuous speed control
operation, etc.
Output frequency Output frequency
When voltage across When voltage across
terminals 2-5 is 2.5V terminals 2-5 is 2.5V
(5v) (5v)
N
, N v When voltage
N rorom tarmonas T across terminals
/ 2515 0V N g 25is 0V
‘
-5V -2.5V +2.5V  +5V--Terminal 1 -5V -2.5V +2.5V +5V--Terminal 1
(10V) (6Y) | (+5V) (+10V) (-10V) (-5V) (+5V)  (+10V)
! Forward rotation Reverse rotation Forward rotation
STF Signal STF Signal
ON

Forward rotation Reverse rotation! Forward rotation

grsed STONONNNY - STF sene
ON ON

(a) When Pr. 73 settingis 0 to 5
The terminal 1 (frequency setting auxiliary input) signal is
added to the main speed setting signal of terminal 2 or 4.
(2) Override function (Pr. 252, Pr. 253)

When an override is selected, the terminal 1 or terminal 4
is used for the main speed setting and the terminal 2 for
the override signal. (When the main speed of the terminal
1 or terminal 4 is not input, compensation by the terminal 2
is made invalid.)

(b) When Pr. 73 setting is 10 to 15

200 [~ !
|
9 |
S ol ‘
s 150 //3
Pr252 G T
O gl /" +— Initial value
pr2s3 2 100 > (50% to 150%)
5] R |
> |
°© - i :
50 | |
| |
| |
0 ! :
ov 25V 5v

Outline .
N o Standard Peripheral
Dimension rE— 3 Features
A Specifications Devices
Explanation Drawings P

Terminal Connection
Diagram
Terminal Specification

Operation
Panel

o
Q
3

=]

-
[
©
o

(5v) (10v) 2 o
ct?;:‘_ll‘iﬁ:ﬁ"t" Voltage across terminals 2-5 S &
. . . . =]
Pr.73 | Terminal | Terminal | Terminal 4 Terminal Polarity When "4" is set in Pr.868 (Pr.865) , the setting of terminal 1 g"a £
g || 20 || e (s Sgﬁsg?ig'.} Reversible (terminal 4) is used for stall prevention operation level 2 &
Method setting. =
0to 10V ° o
1 7 Pr 74, 822, 826, 832, 836, 849 2
(initial 0to +10V Te;gwén;zg 1 ot ) ’ ’ ’ ’ g g
value ot function A °
) compensaton | (dicales hat a Response level of analog input £
requency
0to +5V Comfmandts_ignm Pr.74 Input filter time constant Pr.822 Speed setting filter 1
Terminal 2 pgl;r%ais“ﬁ)t Pr.826 Torque set{ingﬁlter 1 Pr.832 Speed s?tting filter 2 ‘ "
override accepted.) Pr.836 Torque setting filter 2 Pr.849 Analog input offset adjustment 5
0t0£10V | \when the AU ® The time constant of the primary delay filter relative to external &
signal is off frequency command (analog input (terminal 1, 2, 4) signal) can
0to +10V x LN be set. »
Oito £10V compensation Effective for filtering noise in the frequency setting circuit. S
Ve Increase the filter time constant if steady operation cannot be S
Oto £5v R performed due to noise. 2
E Oot:’ 1:\)’ Tg\'/'::’ﬂ‘g!f A larger setting results in slower response. (The time constant
° - can be set between approximately 5ms to 1s with the setting
0to 10V Terminal 1 -
added of 0 to 8.) s
ULDEY CENEEEETE Set the time constant of the primary delay filter relative to the =
Olol£ 104 external speed command (analog input command) using
(initial N 0to +10V Te;r;ér;;én Not func Pr:822 and Pr832 . =
value ot function i i =
. ) — compensation | (indhoates that a Set a large time constant when you want to delgy the tracking =
ot frequency | of the speed command, when the analog input voltage g
- — OloIZ0 : w'g{','%’;‘;fi\',%"a fluctuates, etc. E
0010 x Terminal 2| polarity is not Set the time constant of the primary delay filter relative to the ©
5 0to 5V override accepted.) . .
5 ToTiov external torque command (analog input command) using .
=
= x > :’ — Pr:826 and Pr836 . £
o 01::_1ov Terminal 1 Set a large time constant value when you want to delay the e
added tracking of the torque command, when the analog input =
1 0to +10V compensation
12 X 01025V voltage fluctuates, etc.
3 0 o5V Pr:832 Speed setting filter 2 and Pr.836 Torque setting filter 2 are -
m 0to 10V - Function valid when a value other than "9999" is set and the RT signal 3
X Terminal 2 . o
15 0to 5V override IS on. S
16 0to+10V Terminal 1 ® Setting Pr.849 provides frequency command by analog input
17 x 0to 5V wm%‘ﬁi‘;ﬁon (terminal 2) with offset and avoids frequency command to be
given due to noise under 0 speed command.

When setting parameters, refer to the instruction manual (applied) and understand instructions.



53

On the assumption that the Pr.849 setting 100% as O, the
offset voltage is offset as follows:
100%<Pr.849...positive side
100%>Pr.849...negative side

The offset voltage is found by the following formula.
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Pri 76
Output function of alarm code

I Pr.76 Fault code output selection

Voltage at 100% Pr.849 -100 i inti _bit diqi
Offset voltage = \ g ° x— ] At alarm occurrence, its description can bg output as a 4-bit digital
(according to the Pr:73 setting) signal from the open collector output terminals.
The alarm code can be read by a programmable controller, etc.,
o and its corrective action can be shown on a display, etc.
o e /]
ze Slope determined - —
g8/ according to Pr.125 Pr.76 Setting Description
and C2to C4 0 (initial value) Without alarm code output
. , Srl]ope does not 1 With alarm code output (refer to the table below)
/ / change. 2 Alarm code output at alarm occurrence only (refer to the table
s S below)
{ % 100% Speed setting ® The following table indicates alarm codes to be output.
| (10Vor5v) signal (0: output transistor off, 1: output transistor on)
0% 100% 200%  Pré49 seti - -
: 5 ) 7647 setling Operation Panel Output of Output Terminals
Indication Alarm Code
Pr. 75 (FR-DU07) SuU IPF oL FU
Normal* 0 0 0 0 0
Reset selection, disconnected PU detection E.OC1 0 0 0 1 1
E.OC2 0 0 1 0 2
I Pr.75 Reset selection/disconnected PU detection/PU stop selection E.OC3 0 0 1 1 3
You can select the reset input acceptance, disconnected PU (FR- E.OV1 to 0 1 0 0 4
DU07/FR-PU04/FR-PU07) connector detection function and PU :?:’: 5 1 5 1 -
stop function. .
P E.THT 0 1 1 0 6
Pr75 . Disconnected PU . E.IPF 0 1 1 1 7
Setting Reset Selection Detection PU Stop Selection E.UVT 1 0 0 0 P
Reset input normally ) E.FIN 1 0 0 1 9
0
bled If the PU is
ena é disconnected, E.BE 1 0 1 0 A
1 Rﬁset tIrr:put e?abt!ed only |operation will be E.GF 1 0 1 1 B
when the protective i _is. A
function is activated continued as-is (AicESig E.OHT 1 1 0 0 C
; decelerates the motor
Reset input Il " E.OLT 1 1 0 1 D
2 efgﬁe'gpu normatly When the PU is to a stop only in the PU E.OPT 1 1 1 0 E
- disconnected, the operation mode. -
Reset input enabled only |inverter output is shut E.OP3 1 1 1 0 E
3 when the protective off.
function is activated Other than the 1 1 1 1 F
12 above
(initial Eﬁgateigp”t normally Ifthe PU is * When Pr.76 = "2", the output terminals output the signals assigned to Pr.191 to Pr.194
value) disconnected, .
Reset input enabled only |oPeration will be Pressing @ P I 77
15 |when the protective Contiptedich s decelerates the motor
ool s erer to:a stop in any ofthe Prevention of parameter rewrite
16 Reset input normally ) PU, external and p
enabled When the PU is communication ; i
- disconnected, the ; I Pr.77 Parameter write selection
Reset input enabled only |inverter output is shut ~|OPeration modes. - .
17 \flvhe?_ the prottectitv?j off. You can select whether write to various parameters can be
unction is activate performed or not. Use this function to prevent parameter values

® Reset selection
You can select the operation timing of reset function (RES
signal, reset command through communication) input.

® Disconnected PU detection
This function detects that the PU (FR-DUO7/FR-PU04/FR-
PUOQ7) has been disconnected from the inverter for longer
than 1s and causes the inverter to provide an alarm output
(E.PUE) and come to an alarm stop.

® PU stop selection
In any of the PU operation, external operation and network

operation
pressing

When setting parameters, refer to the instruction manual (applied) and understand instructions.

modes,
@of the PU.

the motor

can

be stopped by

from being rewritten by misoperation.

Pr. 77 Setting Description

0 (initial value) |Write is enabled only during a stop.

1 Parameter write is not enabled.

2 Parameter write is enabled in any operation mode regardless of
operation status.

Pr. 78

Prevention of reverse rotation of the motor

|| Pr.78 Reverse rotation prevention selection

This function can prevent reverse rotation fault resulting from the
incorrect input of the start signal.

Pr.78 Setting Description

0 (initial value) Both forward and reverse rotations allowed
1 Reverse rotation disabled
2 Forward rotation disallowed
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® Specify the operation mode at power on (Pr.340)
When power is switched on or when power comes back on after
instantaneous power failure, the inverter can be started up in the
network operation mode.
After the inverter has started up in the network operation mode,
parameter write and operation can be performed from a program.
Set this mode for communication operation using the inverter
RS-485 terminals or communication option.
You can set the operation mode at power on (reset) according
to the Pr:79 and Pr:340 settings.

Pr. 79, 340

Operation mode selection

I Pr.340 Communication startup mode selection

I Pr.79 Operation mode selection

Features

® Used to select the operation mode of the inverter.
Mode can be changed as desired between operation using external
signals (external operation), operation from the PU (FR-DU0O7/FR-
PUO07/FR-PUO04), combined operation of PU operation and external
operation (external/PU combined operation), and network operation
(when RS-485 terminals or a communication option is used).

LED Indication

Peripheral
Devices

Pr.79 et — .
4 Description & :0Off — c
Setting — :0n Operation Mode B
- T O
External operation Pr.340 Pr.79 at F;:ox;ron, Operation Mode 55
U mode Setting | Setting Restorati Switchover » &
0 External/PU switchover mode (Press | £y to switch | T TR estoration, n
(initial Reset
value) |between the PU and external operation mode.) PU operation mode
External operation mode at power-on. TEXT NET 0 o _5 5
(initial | As setin Pr.79. £ %g
S%g
— value) OES
Fixed to P ti LU EXT NET —— ae
1 ixed to PU operation mode S Switching among the
: 0 NET operation mode externgl, i anq NEY s S
Extemal operation P operation mode is enabled 2 5
Fixed to external operation mode PU =G NET 2 § ‘E“g’
2 Operation can be performed by switching between the . Fixed to PU operation s g
external and Net operation mode. NET operation mode 1 PU operation mode mode E £
At sl e s
Switching between the PU
External/PU combined operation mode 1 ) and Net operation mode is s
Running frequency Start signal 2 INIEV @pereESien [mee engbleq ) T2
Switching to PU operation 5 G
3 |PU (FR-DUO7/FR-PUO4/FR- mode is disabled st
PU07) setting or external signal " : o
input (multi-speed setting, IEtxterpallsslg_;rr::aISlq%n External/PU ] v
across terminals 4-5 (valid (termina b ) 1.2+ 34 combined operation Qp?rat'on mode switching
when AU signal turns on)). ’ ’ e is disabled 5
External/PU combined operation mode 2 3 NER — ® %
Running frequenc Start signal Sl Emg e gj
g req Yy 9 . external, PU, and NET ©
Input from the PU (FR @ NEV EpEE mEes operation mode is enabled o
d External signal input - DUO7/FR- PUO4/FR- while running.
(terminal 2, 4, 1, JOG, multi- | PY07) Switching among the g ¢
speed selection, etc.) Q C\ X12 (MRS)signal ON S 2
FWD) (REV gna S 3
( A NET operation external, PU, and NET S5 E
: operation mode is enabled 8O
PU operation mode 7 mode ) S &
EXT NET - : : g o
) X12(MRS)signal OFF | Fixed to external operation
Switchover mode ) ) External operaton | | | | External operation | mode (Forcibly switched to ° o
6 Switch among PU operation, external operation, and mode mode external operation mode.) 25
NET operation while keeping the same operation PU NET g8
status. Switching between the PU 2 e
NET operation mode 0 NET operation mode | and NET operation mode R
PU EXT is enabled *3
External operation mode (PU operation interlock) ! i Fixed to PU operation
X12 signal ON ‘ . PU Ope_I:;l(o:_:\:oEd-? 1 PU operation mode Tk 2
(n)]gzgatlon mode can be switched to the PU operation ) Fixed to NET operation .%
7 : ' ' External operation 2 NET operation mode d o
(output stop during external operation) e moae
X12 signal OFF - — External/PU ] v
Operation mode can not be switched to the PU PU NET 10,12 1 34 e q Operation mode switching
o o) b combined operation 15 (Reellen] @
mode 5
Switching between the PU g
6 NET operation mode | and NET operation mode B
is enabled while running *3 =
f Fixed to external operation
External operation ) h
7 mode (Forcibly switched to
mode : =
external operation mode.) g
*1  The Pr.340 settings "2 or 12" is mainly used for communication operation =
using the inverter RS-485 terminals.
When a value other than "9999" (selection of automatic restart after
instantaneous power failure) is set in Pr57 Restart coasting time , the >
inverter will resume the same operation state which was in before after =
power has been restored from an instantaneous power failure. =
*2 The operation mode cannot be switched directly between the PU g'
operation mode and network operation mode. 8
*3 Operation mode can be changed between the PU operation mode and
network operation mode with % key of the operation panel (FR-DU07) .E
and X65 signal. g
=
£
=]
o
8

When setting parameters, refer to the instruction manual (applied) and understand instructions.
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Pr. 8o, 81, 89, 451, 453, 454, 569, 800
Selection of control method and control mode

Magnetic flux: m

I Pr.81 Number of motor poles

Pr.80 Motor capacity

PT. 82 to 84, 90 to 94, 96, 455 to 463, 684, 859, 860
Offline auto tuning
Sensorless,

Pr.82 Motor excitation current

Pr.83 Rated motor voltage

Pr.89 Speed control gain (Advanced magnetic
Slux vector)

Pr.453 Second motor capacity I Pr.454 Number of second motor poles
Pr.569 Second motor speed control gain I Pr.800 Control method selection

Pr.451 Second motor control method selection

Advanced magnetic flux vector control can be selected by setting
the capacity and the number of motors to be used in Pr.80 and
Pr.81. When low speed torque and high accuracy and fast
response control are necessary, select real sensorless vector
control or vector control using Pr.800.
® What is real sensorless vector control?
This function enables vector control with a general-purpose motor
without encoder.
® What is vector control?
Speed control, torque control and position control can be performed
using a motor with encoder. (Plug-in option FR-A7AP is necessary.)

Pr.84 Rated motor frequency

Pr.90 Motor constant (R1)

Pr.91 Motor constant (R2) Pr.92 Motor constant (L1)

Pr.93 Motor constant (L2) Pr.94 Motor constant (X)

Pr.96 Auto tuning setting/status Pr.455 Second motor excitation current

Pr.456 Rated second motor voltage Pr.457 Rated second motor frequency

Pr.458 Second motor constant (R1) Pr.459 Second motor constant (R2)

Pr.460 Second motor constant (L1) Pr.461 Second motor constant (L2)

Pr.462 Second motor constant (X) Pr.463 Second motor auto tuning setting/status

Pr.684 Tuning data unit switchover Pr.859 Torque current

Pr.860 Second motor torque current

Parameter Setting .
Description
Number Range
0.4 to 55kW/0 i .
Set the applied motor capacity.
80 to 3600kW+1
453 9999
o VIF control
(initial value)
2,4,6,8,10 | Setthe number of motor poles.
81 12,14, 16, X18 signal*2-ON: Set 10 + number of
18, 20 VI/F control motor poles.
454
9999
o VIF control
(initial value)
0 Speed control
1 Torque control
2 MC signal*2-ON:torque
MC signal*2-OFF:;
El5i0nali2, 05k Speed Vector control
3 Position control (FR-A7AP)
4 MC signal*2-ON:position
MC signal*2-OFF:speed
5 MC signal*2-ON:torque
800 MC signal*2-OFF:position
451+3 Vector control test operation
9 Test operation of vector control can be performed
without connecting a motor.
10 Speed control
11 Torque control Real sensorless
12 MC signal*2-ON:torque U ERHEL
MC signal*2-OFF:speed
20 VIF control
(initial valug) | (advanced magnetic flux vector control)

*1 The setting depends on the inverter capacity. (55K or less/75K or more)

*2 Use Pr178 to Pr.189 to assign the terminals used for the X18 and MC
signal.

*3  Only "10 to 12, 20, 9999" can be set in Pr.451.

® The motor speed fluctuation at load fluctuation can be adjusted using
Pr.89 (Pr569) .

® Control method of the second motor can be selected using the RT
signal.

® The Pr.22 function is changed according to the P800 setting (stall
prevention operation level/torque limit level).

55

When setting parameters, refer to the instruction manual (applied) and understand instructions.

Offline auto tuning operation for automatic calculation of motor
constants can be executed when using advanced magnetic flux
vector control, real sensorless vector control and vector control.
Offline auto tuning is necessary when using real sensorless vector
control.
® You can copy the online tuning data (motor constants) to another
inverter using the PU (FR-DUO7/FR-PUOQ7).
® Even when motors (other manufacturer's motor, SF-JRC, etc.) other
than Mitsubishi standard motor (SF-JR SF-HR 0.4kW or more),
Mitsubishi constant-torque motor (SF-JRCA 4P, SF-HRCA 0.4kW to
55kW) and Mitsubishi vector control dedicated motor (SF-V5RU) are
used or the wiring length is long, using the offline auto tuning
function runs the motor with the optimum operating characteristics.
® Offline auto tuning conditions
A motor should be connected.
The motor capacity is equall to or one rank lower than the
inverter capacity. (note that the capacity is 0.4kW or more)
The maximum frequency is 120Hz.
A high-slip motor, high-speed motor and special motor
cannot be tuned.
® Note the following when "101" (offline auto tuning performed with
motor running) is set in Pr.96 (Pr.463) .
1) Torque is not enough during tuning.
2) The motor may be run at nearly its rated frequency (Pr. 84
setting) without any problem.
3) The brake should be open.
4) No external force is applied to rotate the motor.
® Even if "1" (tuning performed without motor running) is set in Pr96
(Pr463), the motor may run slightly. Therefore, fix the motor securely
with a mechanical brake, or before tuning, make sure that there will
be no problem in safety if the motor runs.

* This instruction must be followed especially in elevator.
Note that if the motor runs slightly, tuning performance is
unaffected.

Pr: go > Refer to the section about Pr: 80.
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Pr. 95, 574

P 117 to 124, 331 to 337, 341 to 343, 539, 549
Communication initial setting

Online auto tuning [Sensorless)

Pr:117 PU communication station number

Pr.118 PU communication speed

I Pr.95 Online auto tuning selection

I Pr.574 Second motor online auto tuning

Pr.119 PU communication stop bit length

Pr.120 PU communication parity check

Features

When online auto tuning is selected, excellent torque accuracy is provided
by temperature compensation even if the secondary resistance value of

Pr.121 Number of PU c ication retries || Pr.122 PU ication check time interval
Pr.123 PU communication waiting time setting
Pr.124 PU communication CR/LF selection

the motor varies with the rise of the motor temperature.
Select magnetic flux observer when performing vector control.

Pr.331 RS-485 communication station number

Pr.332 RS-485 communication speed

Pr.333 RS-485 communication stop bit length

Pr.334 RS-485 communication parity check selection

Pr.335 RS-485 communication retry count

Pr.336 RS-485 communication check time interval

Peripheral
Devices

Pr.95, Pr.574 Setting Description Pr.337 RS-485 communication waiting time setting {| Pr.341 RS-485 ¢ ication CR/LF selection
0 (initial value) Online auto tuning is not performed Pr.342 Communication EEPROM write selection || Pr.343 Communication error count @
1 Start-time tuning (at start-up) Pr:539 Modbus-RTU communication check time interval § Pr:549 Protocol selection g -(2“
T O
2* Magnetic flux ob: I . . g s S5
siet Lk e A (1) Initial settings and specifications of RS-485 2§
* Only Pr95 can be set. communication (Pr.117 to Pr.124, Pr.331 to Pr.337, @
Perf ffli to tuning bef rformi tart-time tuni f th Pr.34D) 55
erform offline auto tuning before performing start-time tuning of the . ) L 029
) ) 9 P 9 9 Used to perform required settings for RS-485 communication £2 g
online auto tuning. Data needs to be calculated. . 503
) ) o ) o between the inverter and personal computer. OES
For using start-time tuning in elevator, examine the utilization of a K L - a
o ® There are two different communications: communication
brake sequence for the brake opening timing at a start. Though the ) . L
. . . . using the PU connector of the inverter and communication s &
tuning ends in about a maximum of 500ms after a start, torque is not . . g _8¢g
) ) ) using the RS-485 terminals. EESE
provided fully during that period. Therefore, note that there may be a . N . SRSS
possibility of drop due to gravity ® You can perform parameter setting, monitoring, etc. using ge E 2
) the Mitsubishi inverter protocol or Modbus-RTU protocol. ==
For the SF-V5RU, SF-JR (with encoder) or SF-HRCA (with . .p P .
o ] ) ® To make communication between the personal computer
encoder), it is not necessary to perform offline auto tuning to select . e L <
. ) ) and inverter, initialization of the communication 23
adaptive magnetic flux observer. (However, perform offline auto I . e
tuning when the wiring length is long.) specifications must be made to the inverter. g
9 g’eng 9 Data communication cannot be made if the initial settings ©
Pr. 96 > Refer to the section about Pr: 82. are not made or there is any setting error. .
Pr. . L 2w
Numbe: Setting Range Description =
umber
Pr: 100 to 109 _ ‘ 5
17 010 31 gptetc:y _the |;vertfrt_statlon r;)umbe; -
H H e e Inverter station numbers when two or
Adj UStabIe 5 p0| nts VIF 331 (0 to 247)1 more ir:veners are connected to one personal é ‘%
Pr.100 V/F1(first frequency) I Pr.101 V/FI(first frequency voltage) compLe — LS g
Pr:102 V/F2(second frequency) I Pr.103 V/F2(second frequency voltage) Sedthe (.:ommunlcatlon Spesl 2 g
Pr.104 V/F3(third frequency) \| Pr:105 V/F3(third frequency voltage) 118 48, 96, 192, 384 lhckeitnojvalicpicUeduasitie o o
Pr.106 V/F4(fourth frequency) \| Pr107 V/F4(fourth frequency voltage) 332 (3,6, 12, 24)2 communication speed. )
i F le, th t d
Pr.108 V/F5(fifth frequency) I Pr.109 V/IF5(fifth frequency voltage) 18;333;;‘)\& 3 ni:g?::ﬁ: g;c\?alf; 2 T'Sp ?gz'ls 2 g
7 B
A dedicated V/F pattern can be made by freely setting the V/F Stop bit length | Data length gs
characteristic between a startup and the base frequency and base 119 0 1ot 8bit &
voltage under V/F control (frequency voltage/frequency). 333 1 (initial value) 2bit
The torque pattern that is optimum for the machine's characteristic o e Zbit 2
. o
can be set. L 2bit g_
® Set"2"in Pr:71 and voltage and frequency in Pr100 to Pr.109 . 120 0 Without parity check
® When frequency values at each point are the same, write disable 334 1 With odd parity check
error (£~ 1) appears. Set frequency and voltage within the range of 2 (initial value) ptieyenipatyicheck g
. . Set the permissible number of retries at B
Pr.3 Base frequency and Pr.19 Base frequency voltage . occurrence of a data receive error. If the E
121 0to10 number of consecutive errors exceeds the 2
Voltage permissible value, the inverter will come to an -
Base frequency 335 alarm stop.
voltage 9999 If a communication error occurs, the inverter -
pet9 VIF5 will not come to an alarm stop. g
! No PU connector communication =
77777777777 VIF4 2 0 Communication with RS-485 terminals can be
VIE3 A\ ! made, but the inverter will come to an alarm
Torque boost L NIF1~ ! ! 122 stop in the NET operation mode. >
Pr0 ~o—Tk2l || Froquency Set the interval of communication check time. =
L L - - — > 336 0.1 t0 999.8 If a no-communication state persists for longer s
. Base frequency o1 =S than the permissible time, the inverter will g'
VIF Characteristic ~ py3 come to an alarm stop. 8
When Pr.19 Base frequency voltage ="8888" or "9999", Pr.71 cannot be 9999 (initial value) | No communication check
set to "2". When setting "2" in Pr.71, set the rated voltage value in 123 0 to 150ms Set the waiting time between data >
Pril9 transmission to the inverter and response. 'g
337 9999 (initial value) | Set with communication data. §
Pr. 110, 111 > Refer to the section about Pr7. 1o 0 Without CRILF
1 (initial value) With CR
Pr: i 341
112 > Refer to the section about Pr0. 5 With ORILF .
Prs 113 H *1 When making communication through Modbus-RTU protocol with the 5
> Refer to the section about Pr.3. RS-485 terminals, the setting range of Pr33/ within parenthesis is =
Pri114,115 > Refer to the section about Pr:22 applied. - -
’ e *2  The values in parenthesis are added to the setting range of Pr.332.
Pr. 116 > Refer to the section about Pr4].
56

When setting parameters, refer to the instruction manual (applied) and understand instructions.



57

(2) Communication EEPROM write selection (Pr. 342)
Parameters written via the inverter's PU connector, RS-485
terminals, or from the communication option can be written
to the RAM. When performing parameter change frequently,
set "1"in Pr.342.

(3) Modbus-RTU communication specifications
(Pr.343, Pr.539, Pr.549)

Pr. Setting .
Description
Number Range
343 _ Display the number of communication errors

during Modbus-RTU communication. Reading only

Modbus-RTU communication can be made, but
0 the inverter will come to an alarm stop in the NET
operation mode.

Set the interval of communication check time.
e 0.1t0 999.8s (same specifications as Pr. 122)

9999 No communication check (signal loss detection)
0 (initial Mitsubishi inverter (computer link operation)
value) protocol
549
1 Modbus-RTU protocol

*

Modbus-RTU protocol is valid only for communication from the FR-485
terminals.

Pr 125, 126, 241, c2 (902) to C7 (905),

€12 (917) to C19 (920), C38 (932) to C41 (933)
Analog input frequency (speed) and torque/
magnetic flux change and adjustment (calibration)

Pr.125 Terminal 2 frequency setting gain frequency I Pr:126 Terminal 4 frequency setting gain frequency
Pr.241 Analog input display unit switchover

C2(pr:902) Terminal 2 frequency setting bias frequency

C3(Pr.902) Terminal 2 frequency setting bias I C4(Pr.903) Terminal 2 frequency setting gain
C5(Pr.904) Terminal 4 frequency setting bias frequency

C6(Pr.904) Terminal 4 frequency setting bias I C7(Pr.905) Terminal 4 frequency setting gain
C12(Pr.917) Terminal I bias frequency (speed) I C13(Pr.917) Terminal I bias (speed)
C14(Pr.918) Terminal 1 gain frequency (speed) I C15(Pr.918) Terminal 1 gain (speed)

C16(Pr.919) Terminal 1 bias command (torque/magnetic flux)

C17(Pr.919) Terminal 1 bias (torque/magnetic flux)

C18(Pr.920) Terminal 1 gain command (torque/magnetic flux)

C19(Pr.920) Terminal 1 gain (torque/magnetic flux)

C38(Pr.932) Terminal 4 bias command (torque/magnetic flux)

C39(Pr.932) Terminal 4 bias (torque/magnetic flux)

C40(Pr.933) Terminal 4 gain command (torque/magnetic flux)

C41(Pr.933) Terminal 4 gain (torque/magnetic flux)

® You can set the magnitude (slope) of the output frequency (speed,
torque/magnetic flux) as desired in relation to the frequency setting
signal (0 to 5VDC, 0 to 10V or 4 to 20mA).

(1) Change the frequency (speed) at maximum analog
input. (Pr.125, Pr.126, C14(Pr.918))
Set a value in Pr125(Pr126, C14(Pr.918)) when changing only
the frequency setting (gain) of the maximum analog input
voltage (current). (Other calibration parameter settings need not
be changed.)

(2) Change the torque/magnetic flux at maximum analog
input. (C18 (Pr.920), C40 (Pr.933))
Set Ci18(Pr.920), C40(Pr.933) when changing only torque/
magnetic flux command of the maximum analog input
voltage (current). (Other calibration parameter settings need
not be changed.)

When setting parameters, refer to the instruction manual (applied) and understand instructions.
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(3) Analog input bias/gain calibration

(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 input signal entered from outside
the inverter to set the output frequency (torque/magnetic
flux), e.g. 0 to 5V, 0 to 10V or 4 to 20mADC, and the output
frequency (torque/magnetic flux).

Initial value

D
o
I
N

Output frequency
(Hz)

E

Bias

C2 (Pr: 902)
C12 (Pr. 917)
0 100%
0 Frequency setting signal 5V
10V
C3 (Pr. 902) C4 (Pr: 903)

CI13 (Pr. 917) CI15 (Pr 918)

Initial value

@
=}
I
N

Output frequency
(Hz)

Gain Pr. 126
Bias
C5
(P90 o 20 100%
0 4 Frequency setting signal 20mA
C6 (Pr. 904) C7 (Pr. 905)
F o]
® :
g 7
g /~/ |
R B0 " Gain
(-5v) Bias CI8(Pro20)
5310%\'{/1 CI6Pr919) Initial va!ue
0 o 100%
0  Torque setting signal 5V
0 10V
! CI17(Pr.919) C19(Pr.920)
*********************** -150
Calibration example of terminal 1 ‘
800 |-
g /—/
o 1 .
S 150 L. T ' Gain
= = L0
: Pr.933)
T i (1
Bias ™ Initial value
C?SL 3
(Pr.932)
20 100%
O 4 . . 20mA
Torque setting signal
C39(Pr932) C41(Pr.933)

‘ Calibration example of terminal 4 ‘

(4) Analog input display unit changing (Pr.241)
You can change the analog input display unit (%/V/mA) for
analog input bias/gain calibration.
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Pr. 127 to 134, 575 to 577
PID control

Pr. 127 PID control automatic switchover frequency I Pr.128 PID action selection

Pr. 145

Parameter unit display language selection
I Pr.145 PU display language selection

Pr.129 PID proportional band I Pr.130 PID integral time

Pr.131 PID upper limit \| Pr:132 PID lower limit

Pr.133 PID action set point I Pr.134 PID differential time

Pr.575 Output interruption detection time || Pr.576 Output interruption detection level
Pr.577 Output interruption cancel level

The inverter can be used to exercise process control, e.g. flow
rate, air volume or pressure.
The terminal 2 input signal or parameter setting is used as a set
point and the terminal 4 input signal used as a feedback value to
constitute a feedback system for PID control.

Pr.128 ="10, 11"(deviation value signal input)

Inverte:

T
i
_/‘\Dewanon slgnal‘
Terminal 1 '
0to =10VDC ‘
(0to +5V)

PID operauon

<1 Tixs +Td><5>

Set point

To outside
Feedback signal (measured value)

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

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

Inverter circuit

Pr. 133 or

terminal 2 *1
Set polnt !

0to 5VDC

(Oto 10V, 4 to ZUmA)

! PID operation

1
Kp6+ Tixg tTdx S)

Terminal 4 *2
Feedback signal (measured value) 4 to 20mADC (0 to 5V, 0 to 10V)

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

Pr. 135 to 139, 159
Switch between the inverter operation and

commercial power-supply operation to use

Pr.135 Electronic bypass sequence selection

Pr.136 MC switchover interlock time
Pr.138 Bypass selection at a fault

Pr. 139 Automatic switchover frequency from inverter to bypass operation
Pr:159 Automatic switchover frequency range from bypass to inverter operation

N Pr137 Start waiting time

The complicated sequence circuit for commercial power supply
inverter switchover is built in the inverter. Hence, merely inputting
the start, stop or automatic switchover selection signal facilitates
the interlock operation of the switchover magnetic contactor.
Commercial operation can not be performed with the Mitsubishi
vector motor (SF-V5RU).

Pri35 Setting Description
- Without commercial power-supply switchover
0 (initial value) P —
1 With commercial power-supply switchover sequence
Sink logic type, Pr.185 ="7", Pr.192 ="17", Pr.193 ="18", Pr.194 ="19"
MC2
External
MCCB MC1 thermal relay
—x - ——R/L1 U
— - +——S/L2 V.
—x > —TIL3 w
R1/L11 -
S1/L21

Inverter start
(forward rotation)

“1
Inverter/bypass { /_gg: (MC1)IPF g 2
operation ?
interlock MRS « 4 MC3 "
External [=-24VDC
thermal reset ]
Frequency

setting signal

11H

Commercial power-supply switchover sequence connection diagram

*1  Take caution for the capacity of the sequence output terminal.

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

*3 The used terminal changes according to the Pr.180 to Pr.189 (input terminal
function selection) settings.

Pr: 140 to 143 > Refer to the section about Pr-29.
Pr. 144 > Refer to the section about Pr. 37.

When setting parameters, refer to the instruction manual (applied) and understand instructions.

You can switch the display language of the parameter unit (FR-
PU04/FR-PUQ7) to another.

Pr.145 setting Description
0 (initial value) Japanese

1 English

2 German

3 French

4 Spanish

5 Italian

6 Swedish

7 Finnish
Pr. 148, 149 > Refer to the section about Pr22.
Pr. 150 to 153, 166, 167

Detection of output current (Y12 signal)

detection of zero current (Y13 signal)

Pr.151 Output current detection signal delay time
Pr.153 Zero current detection time
Pr.167 Output current detection operation selection

Pr.150 Output current detection level
Pr.152 Zero current detection level
Pr.166 Output current detection signal retention time

The output current during inverter running can be detected to
output at the output terminal.

(1) Output current detection
(Y12 signal, Pr.150, Pr.151, Pr.166, Pr.167)

The output current detection function can be used for
excessive torque detection, etc.

If the output current remains higher than the Pr. 150 setting
during inverter operation for longer than the time set in
Pr.151, 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

166
inimum 0.1s
initial value)

§§’

Output current
detection signal OFF ON OFF
(Y12)

(2) Zero current detection (Y13 signal, Pr.152, Pr.153)
If the output current remains lower than the Pr.152 setting
during inverter operation for longer than the time set in
Pr.153, the zero current detection (Y13) signal is output
from the inverter's open collector or relay output terminal.

Pr.167=0o0r1

Output
current
O[A] Pri52 | : : .
i1, 0.1s* Time

Start signal ﬁ ON 3

Zero current OFF

detection time b
(Y13) Pr 153 Pr 153

Detection time Detection time

* Once turned on, the zero current detection time
signal (Y13) is held on for at least 0.1s.

Pri154 > Refer to the section about Pr:22.

Terminal Connection O
" utline .
Diagram A F Standard Peripheral
Teinal Specifation DEI)men_smn Specifications Devices Features
Explanation rawings

Operation
Panel

Parameter
List

2 o
S 2
® (5]
©

c6 E
L ©
S ©
x

oo

Warranty Compatibility Motor Instructions Options Tzf;igg:es

Inquiry
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P 155
Selection of action conditions of the second

function signal (RT) and third function signal (X9)

|| Pr155 RT signal function validity condition selection

You can select the second (third) function using RT (X9) signal.
You can also set the RT (X9) signal operation condition (reflection time).

Pr.155 Setting Description

These functions are immediately made valid
with on of the RT signal.

These functions are valid only during the RT
10 signal is on and constant speed operation.
(invalid during acceleration/deceleration)

0 (initial value)

Functions which can be set as second and third function

First Second Third
Function Function Function Function
Parameter Parameter Parameter
Torque boost Pr.0 Pr46 Pril2
Base frequency Pr3 Pr47 Prii3
Acceleration time Pr7 Pr44 Pril0
Deceleration time Pr.8 Pr.44, Pr45 Prl110, Pr.111
(E)I/(Ie_c:gg ;/c thermal Pr 9 Prsi o
Stall prevention Pr22 Pr48, Pr.49 Pr114, Pr.115
Applied motor Pr71 Pr. 450 —
Pr.80 to Pr.84, Pr453 to Pr457
Pr. Pr.569,
Motor constants |, o572 0, | pys55 0 a2 -
Pr.96 Pr463
Motor control method Pr.800 Pr451 —
Analog input filter Pr822, Pr826 Pr.832, Pr836 —
anagusment_| PO BUL | BENRL | —
Speed detection filter Pr.823 Pr.833 —

Pr: 156, 157 > Refer to the section about Pr:22.
Pri158 > Refer to the section about Pr:52.

Pr: 159 > Refer to the section about Pr.135.

Pr. 160,172 to 174

User group function
I Pr.160 User group read selection

I Pr.172 User group registered display/batch clear
I Pr.174 User group clear

I Pr.173 User group registration

® Parameter which can be read from the operation panel and
parameter unit can be restricted.
The inverter is set to display all parameters with initial setting.

Pr.160 Setting Description
0
_ All parameters can be displayed.
(initial value)
1 Only the parameters registered in the user group can
be displayed.
9999 Only the simple mode parameters can be displayed.

® User group function (Pr.160, Pr.172 to Pr.174)
The user group function is designed to display only the
parameters necessary for setting.
From among all parameters, a maximum of 16 parameters can be
registered in the user group. When "1" is set in Pr160 , only
parameters registered in the user group can be accessed for
reading and writing. (The parameters not registered in the user
group can not be read.)
To set a parameter in the user group, set its parameter number in
Pr173.
To delete a parameter from the user group, set its parameter
number in Pr.174 . To batch-delete the registered parameters, set
Pr:172 to "9999".

When setting parameters, refer to the instruction manual (applied) and understand instructions.

Pr 161
Operation selection of the operation panel

|| Pr.161 Frequency setting/key lock operation selection

You can use the setting dial of the operation panel (FR-DUQ7) like
a potentiometer to perform operation.
The key operation of the operation panel can be disabled.

Pr.161 Setting Description
0 (initial value) | Setting dial frequency setting mode Key lock mode
1 Setting dial potentiometer mode invalid
10 Setting dial frequency setting mode | Key lock mode
1 Setting dial potentiometer mode valid

Pr. 162 to 165 > Refer to the section about P.57.
Pr: 166, 167 > Refer to the section about P 150.

Pr 168, 169 Parameter for manufacturer setting. Do not set.
P 170,171 > Refer to the section about Pr:52.

PIi172t0174 > Refer to the section about Pr:/60.
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Pr. 178 to 189

Function assignment of input terminal

Pr. 190 to 196

Terminal assignment of output terminal

"
[l
Pr.178 STF terminal function selection I Pr.179 STR terminal function selection Pr.190 RUN terminal function selection Pr.191 SU terminal function selection %
Pr.180 RL terminal function selection Pr.181 RM terminal function selection Pr.192 IPF terminal function selection Pr.193 OL terminal function selection o
w
Pr.182 RH terminal function selection I Pr.183 RT terminal function selection Pr.194 FU terminal function selection Pr.195 ABCI terminal function selection
Pr.184 AU terminal function selection I Pr.185 JOG terminal function selection Pr.196 ABC2 terminal function selection
Pr.186 CS terminal function selection I Pr.187 MRS terminal function selection . . B o
Pr.188 STOP terminal function selection I Pr.189 RES terminal function selection You can change the fl,mCtlonS of the open collector output terminal ] 8
and relay output terminal. 83
. . . sQ
Use these parameters to select/change the input terminal functions. Pr190 to Pr196 [
Setting Signal
Function @
P ; U ;‘3;;0 Signal i Positive | Negative | Name =E
Seriting Name unction logic logic § g
0 100 RUN Inverter running iokt
Pr.59 =0 (initial value) | Low-speed operation command 1 101 SuU Up to frequency 2 ;’-).
0 RL Pr39=1,2"1 Remote setting (setting clear) 2 102 IPF Instantaneous power failure/undervoltage
Pr270=1,3*2 Stop-on contact selection 0 3 103 oL Overload alarm =
1 RM Pr:59 =0 (initial value) Middle—speeq operation cor.nmand 4 104 FU Output frequency detection g -% é’
=, 8% lRemetslssttingl(dsceleration) 5 105 FU2 | Second output frequency detection 3&s
2 RH Pr.59 :0 (|n|f|al value) | High-speed loperatlon con?mand 5 106 FU3 Third output frequency detection 50
2"59 _J ,f2 1_ = lRemetslssingl(accsleration) 7 107 RBP Regenerative brake prealarm
3 RT econd function selection - 8 108 THP Electronic thermal relay function prealarm é 2
Pr270=1,3*2 I Stop-on contact selection 1 5 =86
= : L 10 110 PU PU operation mode SS38F
4 AU Terminal 4 input selection = © RHS
10G - - 11 111 RY Inverter operation ready L g
5 ;0? 0$erat|:n s;electtl.on ———— 12 112 Y12 Output current detection e 5
election of automatic restart after instantaneous power -
6 CS failure, flying start 13 113 Y13 Zero currer.ﬂ ('ietectlon
7 OH External thermal relay input*3 i) % ADY RIBliowey I"m'_t s 5
8 REX 15-speed selection (combination with three speeds RL, RM, RH) e ffle i IFID) (P ol . g S
= : 16 116 RL PID forward/reverse rotation output o
9 X9 Third function - - (@)
10 X10 Inverter operation enable signal (FR-HC/FR-CV connection) (4 — Mo SommercialpowelstpplyiSwitchoyerMes
11 X1 FR-HC connection, instantaneous power failure detection 18 — Mc2 Commercial power-supply switchover MC2 5
12 X12 PU operation external interlock 19 — MC3 Commercial power-supply switchover MC3 ‘g 5
13 X13 External DC injection brake operation start 20 120 BOF Brake opening request g -
14 X14 PID control valid terminal 25 125 FAN Fan fault output o
15 BRI Brake opening completion signal 26 126 FIN Heatsink overheat pre-alarm _
16 X16 PU-external operation switchover 27 127 ORA Or!entat!on in-position 5 ‘%
17 X17 Load pattern selection forward rotation reverse rotation boost 28 126 ORN Siientation er'ror - § 5 g
18 X18 V/F switchover (V/F control is exercised when X18 is on) 2? 13? iz? ;orward rottattl.on ou:pu: — g_ §
19 X19 Load torque high speed frequency everse ro' ation outpu L
20 X20 S e e e S 32 132 Y32 Regenerative status output *
_?a err1 acceleration/deceleration C switching terminal 3 133 RY2 S iy 2 ve
22 X22 Orlentat.lon. command 3 134 s Low speed output £8
23 LX Pre-excitation (zero speed control/servo lock) 35 135 TU Torque detection .g ‘g’
24 MRS Output stop 36 136 Y36 o [ oL
-position
25 STOP | Start self-holding selection 39 139 Y39 | Starttime tuning completion
26 MC Control mode switchover 41 141 FB Speed detection "
27 TL Torque limit selection 42 142 FB2 Second speed detection é
28 X28 Start time tuning 43 143 FB3 Third speed detection 8‘
42 X42 Torque bias selection 1 *4 44 144 RUN2 Inverter running 2
43 X43 Torque bias selection 2 *4 45 145 RUN3 During inverter running and start command is on
44 X44 P/PI control switchover 46 146 Y46 Duringfdﬁceleratio_n dgle tqlinsltantaneous _é
60 STF Forward rotation command (assigned to STF terminal (Pr:178) only) povx{er alltiel(fetaine -untl leledse) g
61 STR Reverse rotation command (assigned to STR terminal (Pr:179) only) 47 147 PID During PID control activated Z
- T v ! 9 inal (Pr175) only 64 164 Y64 | During retry =
nverter reset : : 70 170 | SLEEP | During PID output suspension
63 PTC PTC thermistor input (assigned to AU terminal (Pr.184) only) 84 184 RDY Preparation ready signal *
64 X64 PID forward/reverse action switchover 35 185 V85 DC current feeding ‘g
65 X65 External/NET operation switchover 90 190 Y90 Life alarm =
66 X66 NET/PU operation switchover 91 191 Y91 Alarm output 3 (power-off signal)
67 X67 Command source switchover 92 192 Y92 Energy saving average value updated timing -
68 NP Conditional position pulse train sign*4 93 193 Y93 Current average monitor signal %
69 CLR Conditional position droop pulse clear*4 94 194 ALM2 Alarm output 2 ]
70 X70 DC feeding operation permission 95 195 Y95 Maintenance timer signal g
7 X71 DC feeding cancel 96 196 REM Remote output (&)
74 X74 Magnetic flux decay output shutoff signal 97 197 ER Minor fault output 2
9999 . No function 98 198 LF Minor fault output .E
A 99 199 ALM Alarm output e
*1  When Pr.59 Remote function selection= "1 or 2", the functions of the RL, 9999 No fonca 5
RM and RH signals change as listed above. — 0 tunction =
*2  When Pr.270 = "1 or 3", the functions of the RL and RT signals change * Available only when used with the FR-A7AP.
as listed above.
*3  The OH signal turns on when the relay contact "opens". Pr: 232 to 239 Refer to the section about Pr: 4. >
*4  Available only when used with the FR-A7AP. g_
Pr: 240 Refer to the section about Pr.72. =

Pr: 241 Refer to the section about Pr 125.

60

When setting parameters, refer to the instruction manual (applied) and understand instructions.
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Pr: 242, 243 > Refer to the section about Pr:73.

Pr. 244
Increase cooling fan life

I Pr.244 Cooling fan operation selection

You can control the operation of the cooling fan (200V class 1.5K
or more, 400V class 2.2K or more) built in the inverter.

Pr.244 Setting Description
Operates at power on
0 Cooling fan on/off control invalid (the cooling fan is

always on in power-on status)

T A 700 seredt

Pr. 251, 872
Input/output phase failure protection selection

|| Pr:251 Output phase loss protection selection
W Pr:872 Input phase loss protection selection

You can disable the output phase failure protection function that
stops the inverter output if one of the inverter output side (load
side) three phases (U, V, W) opens.

The input phase failure protection selection of the inverter input
side (R, S, T) can be made valid.

Cooling fan on/off control valid

1 The fan is always on while the inverter is running.
(initial value) During a stop, the inverter status is monitored and the
fan switches on-off according to the temperature.

Pr. 245 to 247

Slip compensation

I Pr.245 Rated slip I Pr.246 Slip compensation time constant
\| Pr247 Constant-power range slip compensation selection

The inverter output current may be used to assume motor slip to
keep the motor speed constant.

Pr. Number | Setting Range Description
0 Withouft output phase failure
251 protection
1 (initial value) With output phase failure protection
872 0 (initial value) Without input phase failure protection
1 With input phase failure protection

Pr: 252, 253 > Refer to the section about P/ 73.

Pr. 255 to 259

Display of the life of the inverter parts

Pr.255 Life alarm status display I Pr.256 Inrush current limit circuit life display
Pr.257 Control circuit capacitor life display I Pr.258 Main circuit capacitor life display

Pr. 250
Selection of motor stopping method and

start signal
|| Pr:250 Stop selection

Used to select the stopping method (deceleration to a stop or
coasting) when the start signal turns off.

Used to stop the motor with a mechanical brake, etc. together with
switching off of the start signal.

You can also select the operations of the start signals (STF/STR).

Description

Pr.250

Setting Start signal

(STFISTR) Stop operation

The motor is coasted to a
stop when the preset time
elapses after the start
signal is turned off.

The motor is coasted to a
stop (Pr. 250 - 1000)s after
the start signal is turned off.

0 to STF signal: Forward rotation start
100s STR signal: Reverse rotation start

1000s to | STF signal: Start signal
1100s | STRsignal: Forward/reverse signal

9999 STF signal: Forward rotation start
STR signal: Reverse rotation start

8888 STF signal: Start signal
STR signal: Forward/reverse signal

When the start signal is
turned off, the motor
decelerates to stop.

When "9999 (initial value) or "8888" is set in Pr.250

by - Deceleration starts
5 i when start signal turns off
=] I
g ' Deceleration time
g i (Time set in Pr: 8, etc.)
sV ! DC brake
[eF3 ! )
- T Time
Start oN OFF!
signal T
RUN '
signal ON OFF

When a value other than "9999 (initial value) or "8888" is set in Pr250

Output is shut off when set
> . .
e / time elapses after start signal
3 «—%» turns off
g T 1 Pr250
3 | Motor coasts to stop
g g ; : Time
Start signal ON ‘ 3 OFF
RUN signal ON OFF

When setting parameters, refer to the instruction manual (applied) and understand instructions.

Pr.259 Main circuit capacitor life measuring

Degrees of deterioration of main circuit capacitor, control circuit
capacitor or inrush current limit circuit and cooling fan can be
diagnosed by monitor.

When any part has approached the end of its life, an alarm can be
output by self diagnosis to prevent a fault.

(Use the life check of this function as a guideline since the life
except the main circuit capacitor is calculated theoretically.)

Pr. Setting

Number Range Description
Display whether the control circuit capacitor,
main circuit capacitor, cooling fan, and each
255 (0 to 15) parts of the inrush current limit circuit has

reached the life alarm output level or not.
Reading only

Display the deterioration degree of the inrush
current limit circuit. Reading only

256 | (0to 100%)

Display the deterioration degree of the control

0,
2o Wie ladve) circuit capacitor. Reading only

Display the deterioration degree of the main
circuit capacitor. Reading only
The value measured by Pr.259 is displayed.

258 | (0to 100%)

Setting "1" and turning the power supply off
starts the measurement of the main circuit
capacitor life.

When the Pr.259 value is "3" after powering on
again, the measuring is completed. Read the
deterioration degree in Pr.258 .

259 0,1




Pr. 261 to 266, 294

Operation at instantaneous power failure

Pr.261 Power failure stop selection

I Pr.262 Subtracted frequency at deceleration start

Pr:263 Subtraction starting frequency I Pr.264 Power-failure deceleration time 1

Pr.265 Power-failure deceleration time 2

Pr.266 Power failure deceleration time switchover frequency

Pr.294 UV avoidance voltage gain

When a power failure or undervoltage occurs, the inverter can be
decelerated to a stop or can be decelerated and re-accelerated to

the set frequency.

Pr.

Number Setting Range

Description

O(initial value)

Coasting to stop
When undervoltage or power failure
occurs, the inverter output is shut off.

Without UV When undervoltage or
avoidance a power failure occurs,

1

With UV the inverter can be
avoidance decelerated to a stop.

261

Without UV When undervoltage or
avoidance a power failure occurs,

12

the inverter can be
decelerated to a stop.
If power is restored
during a power failure,
the inverter accelerates
again.

With UV
avoidance

262 0 to 20Hz

Normally operation can be performed
with the initial value unchanged. But
adjust the frequency according to the
magnitude of the load specifications
(moment of inertia, torque).

0to 120Hz
263

When output frequency > Pr:263
Decelerate from the speed obtained
from output frequency minus Pr.262.
When output frequency < Pr.263
Decelerate from output frequency

9999

Decelerate from the speed obtained
from output frequency minus Pr. 262.

264 0 to 3600s/360s *

Set a deceleration slope down to the
frequency set in Pr.266.

265 0 to 3600s/360s

Set a deceleration slope below the
frequency set in Pr.266.

9999

Same slope as in Pr:264

266 0 to 400Hz

Set the frequency at which the
deceleration slope is switched from the
Pr.264 setting to the Pr.265 setting.

294 0 to 200%

Adjust response level at UV avoidance
operation. A larger setting will improve
responsiveness to the bus voltage
change. Since the regeneration amount
is large when the inertia is large,

decrease the setting value.

* When the setting of Pr.21 Acceleration/deceleration time increments is "0"
(initial value), the setting range is "0 to 3600s" and setting increments are
"0.1s" and when the setting is "1", the setting range is "0 to 360s" and the

setting increments are "0.01s".

Power supply —|

Output

Subtracted ——
frequency| frequency at

Pr.264
Power-failure
deceleration time 1

Pr.265

Power-failure deceleration start

deceleration \ Pr262 Power-failure
time switchover \&[ "~~~ deceleration
frequency I time 2 .
Pr.266 Time

When setting parameters, refer to the instruction manual (applied) and understand instructions.
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(1) Power failure stop mode (Pr.261="1" "11")

If power is restored during power failure deceleration,
deceleration to a stop is continued and the inverter
remains stopped. To restart, turn off the start signal once,
then turn it on again.

> | During deceleration at

g occurrence of power failure

g During stop at

g | occurrence of

= 1 power failure

2 1

s 1

o . f >

! ' Time

STF |

Turn off STF once to make acceleration again

(2) Original operation continuation at instantaneous

power failure function (Pr.261="2" "12")

When power is restored during deceleration after a power
failure, acceleration is made again up to the set frequency.
When this function is used in combination with the
automatic restart after instantaneous power failure
operation, deceleration can be made at a power failure
and acceleration can be made again after power
restoration.

When power is restored after a stop by deceleration at an
instantaneous power failure, automatic restart operation is
performed if automatic restart after instantaneous power
failure has been selected (Pr.57 # "9999")

Pr261=2 When power is restored during
& — deceleration at occurrence of

power failure
:IPF

Power

supply ‘:'
I I

Output ' !
frequency During deceleralionM

at occurrence of N

I

|

i
power failure |
|

Reacceleration*
Time

Y46

* Acceleration time depends on Pr. 7 (Pr. 44).

Tro6l =2 Pr37 29999 When used with automatic restart
re0l = e, in after instantaneous power failure

! During power failure !
Power [T
supply ! !
I
Output | |
I
frequency During deceleration j | Automatic restart
at occurrence of 7| ! after instantaneous
power failure | | power failure
I I
I i i Time
I \‘—C
'—l Reset time + Pr.57
Y46

Pr. 267 > Refer to the section about Pr: 73.
Pri268 > Refer to the section about Pr:52.

Pr. 269 Parameter for manufacturer setting. Do not set.

Standard Peripheral
Specifications Devices Features

Outline
Dimension
Drawings

Terminal Connection
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Pr. 270 to 274, 4, 5

Load torque high speed frequency control

Pr.270 Stop-on contact/load torque high-speed frequency control selection

Pr.271 High-speed setting maximum current

Pr.272 Middle-speed setting minimum current | Pr.273 Current averaging range

Pr. 270, 275, 276, 6
Stop-on contact control Sensorless,

Pr.270 Stop-on contact/load torque high-speed frequency control selection

Pr.275 Stop-on contact excitation current low-speed multiplying factor

Pr.274 Current averaging filter time constant_ {| Pr.4 Multi-speed setting (high speed)

Pr.5 Multi-speed setting (middle speed)

This function is designed to increase speed automatically under
light load, for example to minimize the incoming/outgoing time in a
multi-story parking lot.

More specifically, the magnitude of the load is judged according to
the average current at a certain time after starting to perform
operation at higher than the preset frequency under light load.

Pr:276 PWM carrier frequency at siop-on contact || Pr.6 Multi-speed setting (low speed)

Pr.270 Setting Description
0 Without stop-on contact control and load torque
(initial value) high-speed frequency control
1 Stop-on contact control
2 Load torque high speed frequency control
3 Stop-on contact + load torque high speed
frequency control

® Set "2 or 3" in Pr:270 to set the current value, averaging range, etc
when the load torque high speed frequency control is selected.

® When the X19 signal (load detection high-speed frequency function
selection) is turned on to start operation, the inverter automatically
varies the maximum frequency between Pr.4 Multi-speed setting (high
speed) and Pr.5 settings according to the average current flowing
during acceleration from half of the frequency of the Pr.5 Multi-speed
setting (middle speed) setting to the frequency set in Pr.5.

Frequency

(60H2) ! :

Pr271 Pr272
(50%) (100%)

Average current
Value in parenthesis is initial value

Frequency relative to the average current

i Sy Description
Number | Range
4 0 to 400Hz | Set the higher-speed frequency.
5 0to 400Hz | Set the lower-speed frequency.

271 0 to 220%
272 0 to 220%

Set the upper and lower limits of the current at
high and middle speeds.

Average current during acceleration from

0to 400Hz | (Pr:273 x 1/2)Hz to (Pr273 )Hz can be
273 achieved.
0999 Average current during acceleration from (Pr.5

x 1/2)Hz to (Pr.5)Hz is achieved.

Set the time constant of the primary delay filter
relative to the output current.

(The time constant[ms] is 0.75 x Pr.274 and
the factory setting is 12ms.)

A larger setting provides higher stability but
poorer response.

274 1 to 4000

When setting parameters, refer to the instruction manual (applied) and understand instructions.

To ensure accurate positioning at the upper limit etc. of an elevator,
stop-on-contact control causes a mechanical brake to be closed
while the motor is developing a holding torque to keep the load in
contact with a mechanical stopper etc.

This function suppresses vibration which is liable to occur when the
load is stopped upon contact in vertical motion applications,
ensuring steady precise positioning.

Pr.270 Setting Description
0 Without stop-on contact control and load torque
(initial value) high-speed frequency control
1 Stop-on contact control
2 Load torque high speed frequency control
3 Stop-on contact + load torque high speed
frequency control

® Select either real sensorless
vector control or advanced
magnetic flux vector control.
When both the RT and RL
signals are switched on, the

Normal mode |Stop-on contact
control mode
—

Output frequency

inverter enters the stop-on = O [/ 7T )
contact mode, in which ! Time
operation is performed at ‘U"
the frequency set in Pr.6
Multi-speed setting (low
speed) independently of the
preceding speed. ON
RT ___OFF ON

Goes into stop-on-contact control mode when
both RL and RT switch on.

*RL and RT may be switched on in any order
with any time difference

(a):Acceleration time (Pr. 7)

(b):Deceleration time (Pr: 8)

(c):Second deceleration time (Pr. 44/Pr. 45)

Pr. Setting

Number | Range Description

Set the output frequency for stop-on-contact
control.

The frequency should be as low as possible
(about 2Hz). If it is set to more than 30Hz, the
operating frequency will be 30Hz.

When performing stop-on-contact control
during encoder feedback control, encoder
feedback control is made invalid due to a mode
shift to the stop-on-contact control mode.

Set the stall prevention operation level for stop-
on-contact when using under advanced
magnetic flux vector control.

(Use the Pr.22 setting value under real
sensorless vector control.)

Usually set a value between 130% and 180%.
0to 1000% | Set the force (holding torque) for stop-on-
275 contact control.

9999 No compensation.

Set a PWM carrier frequency for stop-on-
contact control.

For real sensorless vector control, carrier
frequency is always 2kHz when a setting value
is 0 to 5 and always 6kHz when a setting value
is6t09.

(Valid at the output frequency of 3Hz or less.)

6 0 to 400Hz

48 0 to 200%

0t09/0 to 4
276 *

9999 As set in Pr.72 PWM frequency selection.

* Differ according to capacities. (55K or less/75K or more)
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Pr. Setting

Pr 278 to 285, 292 Number | Betting Description
H Set to the rated slip frequency of the motor + about
Brake sequence function 8 | owsons | Soe
Magnetic flux m This parameter may be only set if Pr.278 < Pr.282.
Generally, set this parameter to about 50 to 90%. If
Pr.278 Brake opening frequency || Pr279 Brake opening current 279 0to220% | the setting is too low, the load is liable to drop due to
Pr.280 Brake opening current detection time  {| Pr.281 Brake operation time at start gravity at start. ) ) .
Pr.282 Brake operation frequency W Pr.283 Brake operation time at stop Suppose that the rated inverter current is 100%.
Pr:284 Deceleration detection function selection || Pr.285 Overspeed detection frequency 280 Oto2s Generally, set this parameter to about 0.1 to 0.3s.
Pr.292 Automatic acceleration/deceleration Pr292 = 7: Set the mechanical delay time until the
281 0to 5s brake is loosened.
This function is used to output from the inverter the mechanical Pr:292 = 8: Set the mechanical delay time until the
. . . L i . . . brake is loosened+about 0.1 to 0.2s.
brake opening completion signal timing signal in vertical lift and TS (o e, O ko Gl iR el
other applications. (BOF) is switched off.Generally, set this parameter to
. pp. ) ) ) 282 010 30Hz | 4, 278 setting + 3 to 4Hz.
This function prevents the load from dropping with gravity at a start This parameter may only be set if Pr282 > Pr278.
due to the operation timing error of the mechanical brake or an Pr.292 =7: Set the mechanical delay time until the
283 0to 5s brake is closed + 0.1s.

overcurrent alarm from occurring at a stop, ensuring secure

operation.

<Operation example>

® At start: When the start signal is input to the inverter, the inverter
starts running. When the internal speed command reaches
the value set in Pr278 and the output current is not less
than the value set in Pr.279, the inverter outputs the brake
opening request signal (BOF) after the time set in Pr280
has elapsed.
When the time set in Pr.281 elapses after the brake opening
completion signal (BRI) was activated, the inverter
increases the output frequency to the set speed.

® At stop: When the speed has decreased to the frequency set in
Pr.282 , the brake opening request signal (BOF) is turned
off. When the time set in Pr283 elapses after the brake
operation confirmation signal (BRI) was activated, the
inverter output is switched off.

* If Pr292 = "8" (mechanical brake opening completion signal
not input), this time is the time after the brake opening request
signal is output.

1)Pr.292 ="7" (brake opening completion signal input)

Output frequency(Hz)

Target frequency
Pr.13 setting
Pr.282 or 0.5Hz,
Pr278 whichever is lower
Pri3 4 T--
on * Time
s ST o] L e
Output |
Brake opening request W—
(BOF signal)
Brake opening completion ON
(BRI signal)
Electromagnetic brake __Closed Opened Closed

operation

2)Pr.292 = "8" (brake opening completion signal not input)

Output frequency(Hz)
Target frequency

Pr13 setting
or 0.5Hz,
whichever is lower

st

Brake opening request m

(BOF signal) ' !

Electromagnetic brake ___Closed | Opened Closed

operation

When setting parameters, refer to the instruction manual (applied) and understand instructions.

Pr.292 =8: Set the mechanical delay time until the
brake is closed + 0.2 to 0.3s.

(initialovalue) Deceleration is not detected.

If deceleration is not normal during deceleration
operation, the inverter alarm (E.MB2) is provided to
shut off the output and turn off the brake opening
request signal (BOF).

284

When brake sequence function is made valid under
encoder feedback control

If (detected frequency) - (output frequency) > Pr.285
the inverter alarm (E.MB1) is provided to shut off the
output and turn off the brake opening request signal
(BOF).

0 to 30Hz
285

9999
(initial value)

0,1,3
5t08, 11

Overspeed is not detected.

Brake sequence function is made valid when a setting

292 is "7 or 8".

Pr. 285, 853

Speed deviation excess detection

I Pr:285 Speed deviation excess detection frequency I Pr.853 Speed deviation time

® If the difference (absolute value) between the speed command
value and actual speed exceeds the Pr. 285 Speed deviation excess
detection frequency setting for longer than the time set in Pr. 853 Speed
deviation time during speed control under vector control, speed
deviation excessive occurs and error "E. OSD" appears, resulting in
a stop.

i
-——-+—-—p—+-— Set frequenc
iPx 285 q Y

L, Actual speed

Frequency
(Hz)

Time
Pr. 853

Fault output OFF ON
(across A-C) | *

Speed deviation
excessive fault activated
(E. OSD)

Terminal Connection O
utline .
Diagram A F Standard Peripheral
Terminal Specifation Dl:l)men_smn Specifications Devices Features
Explanation rawings

Operation
Panel

Parameter
List
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Pr. 286 to 288

Droop control [Sensorless)

I Pr.286 Droop gain

I Pr.287 Droop filter time constant

|| P1:288 Droop function activation selection

This function is designed to balance the load in proportion to the
load torque to provide the speed drooping characteristic.
This function is effective for balancing the load when using

multiple inverters

0.1to 100%

Pr. Setting .
Number Range Description
0 o
it Droop control is invalid
286 (initial value)

Set the drooping amount at the rated torque as a
percentage with respect to the rated motor frequency.

287 0.00 to 1.00s

amount current.

Set the time constant of the filter applied on the torque

Advanced magnetic flux Real sensor less vector /
vector control vector control
Droop control is not
exercised during
0 acceleration/deceleration.
S (When Pr.288 = 10, droop
(|n|t|a|1\(l]alue), compensation amount is
determined using the
Droop control is not motor speed as
exercised during reference.)
288 acceleration/ Droop control is always
deceleration. exercised during operation.
Droop compensation (with O limit)
111 amount is determined (When Pr:288 = 11, droop
’ using the rated motor compensation amount is
frequency as reference. determined using the
motor speed as
reference.)
Droop control is always
2 exercised during
operation.
(without O limit)

® Droop control
This control is valid when a value other than "0" is set in Pr:286 under
advanced magnetic flux vector control, real sensorless vector
control and vector control.
The maximum droop compensation frequency is 120Hz.

Frequency
Droop compensation |
frequency

Rated frequency

1000/: Torque

Pr. 291, 384 to 386

Pulse train 1/0

I Pr.291 Pulse train I/O selection I Pr.384 Input pulse division scaling factor
I Pr:385 Frequency for zero input pulse I Pr.386 Frequency for maximum input pulse

The inverter speed can be set by inputting pulse train from
terminal JOG.

In addition, pulse train can be output as open collector from
terminal FM.

Synchronous speed operation of inverters can be performed by
combining pulse train I/O.

Pr.291 Setting Input Output
0 .
(initial value) JOG terminal FM output
1 Pulse train input FM output
10 JOG terminal Pulse train output
1 Pulse train input (50%Duty)
20 JOG terminal Pulse train output
21 (ON width is always same)
100 Pulse train input Pulse train output
(ON width is always same)*

* The inverter outputs the signal input as pulse train as it is regardless of the
Pr.54 setting.

When setting parameters, refer to the instruction manual (applied) and understand instructions.

FRE]

UL A700serie

® Change the frequency at pulse train input.(Pr.385, Pr.386)

Initial value

Output frequency (Hz)

0 Input pulse(pps) 100
(Maximum pulse)

® Calculation method of input pulse division scaling factor (Pr.384)
Maximum number of input pulses (PPS)=Pr.384 x 400
(maximum permissible pulses=100kpps)
® When Pr.419 Position command source selection ="2" (conditional pulse
train position command), JOG terminal serves as conditional
position pulse train input terminal regardless of the Pr.291 Pulse train
1/0 selection setting.

Pri 292,293 > Refer to the section about Pr:61.
Pr.294 > Refer to the section about Pr261.

Pr: 209 > Refer to the section about Pr.57.

Pr: 331 t0 337 > Refer to the section about Pr.117.

Pr. 338, 339, 550, 551
Operation command source and speed command

source during communication operation

Pr.338 Communication operation command source I Pr.339 Communication speed command source

Pr.550 NET mode operation command source selection

Pr.551PU mode operation command source selection

When the RS-485 terminals or communication option is used, the
external operation command and speed command can be made
valid. Operation command source in the PU operation mode can
be selected.

Pr. Settin .
Number Rangeg Description

338 (initialovalue) Operation command source communication

1 Operation command source external

(initialovalue) Speed command source communication

Speed command source external (Frequency setting
339 1 from communication is invalid, terminal 2 and 1 setting
from external is valid)

Speed command source external (Frequency setting

2 from communication is valid, terminal 2 and 1 setting
from external is invalid)
0 Communication option is valid
1 RS-485 terminals are valid
550* Automatic recognition of the communication option
9999 Normally, the RS-485 terminals are valid. When a
(initial value) | communication option is mounted, the communication
option is valid.
1 Select the RS-485 terminals as the PU operation mode
control source
551* 2 Select the PU connector as the PU operation mode
(initial value) | control source
3 Select the USB connector as the PU operation mode

control source

*  Pr550and Pr551 are always write-enabled.

Pri340 > Refer to the section about Pr.79.
Pr: 341 to 343 > Refer to the section about Pr.117.
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Pr. 350 to 366, 369, 393, 396 to 399

Orientation control

Pr.350 Stop position command selection

Magpnetic, flux Vector.

Pr.351 Orientation speed

Pr. 374
Overspeed detection

I Pr.374 Overspeed detection level

Vector:

Magnetic flux:

Pr.352 Creep speed

Pr.353 Creep switchover position

Pr.354 Position loop switchover position

Pr.355 DC injection brake start position

Pr.356 Internal stop position command

Pr.357 Orientation in-position zone

Pr.358 Servo torque selection

Pr.359 Encoder rotation direction

Pr.360 16 bit data selection

Pr.361 Position shift

Pr:362 Orientation position loop gain

Pr.363 Completion signal output delay time

Pr.364 Encoder stop check time

Pr.365 Orientation limit

Pr.366 Recheck time

Pr.369 Number of encoder pulses

Pr.393 Orientation selection

Pr.396 Orientation speed gain (P term)

Pr.397 Orientation speed integral time

Pr.398 Orientation speed gain (D term)

Pr.399 Orientation deceleration ratio

This function is used with a position detector (encoder) installed to
the spindle of a machine tool, etc. to allow a rotation shaft to be
stopped at the specified position (oriented).

Plug-in option FR-A7AP is necessary.

® Internal stop position command

When "0" is set in Pr.350 Stop position command selection, the inverter
operates in the internal stop position command mode.
In the internal stop position command mode, the setting value of Pr

356 Internal stop position command
® External stop position command

becomes a stop position.

When 1 is set in Pr.350 Stop position command selection and the option
FR-A7AX is mounted, set a stop position using 16-bit data.

@ Action time chart

Spindle speed
(encoder)

e — Orientation speed (set in Pr. 351)
. / / Creep speed (set in Pr 352)

0
Start signal (across STF/STR-SD)

ON LOFF

Orientation command OFF
(across X22-SD)

OFF
—iCreep select position
(setin Pr 353 )
Position loop select positior

ON

—

brake star position ™1~ +— stop position command

(setin Pr 355)

Origin signal [T TITTTITITTITTTTT T T T
DC injection brake OFF oN 1L OFF
OFF [ ON  LOFF

In-position signal
(across ORA-SE)

Pr. 359, 367 to 369

Encoder feedback control

I Pr.359 Encoder rotation direction

Magneticflux

I Pr.367 Speed feedback range

|| Pr:368 Feedback gain

Pr.369 Number of encoder pulses
) 4

This controls the inverter output frequency so that the motor speed
is constant to the load variation by detecting the motor speed with
the speed detector (encoder) to feed it back to the inverter.

Option FR-A7AP is necessary.

® Set the rotation direction of the encoder using Pr.359 Encoder rotation
direction and Pr.369 Number of encoder pulses.
® 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

(Set command) ﬂ ﬁ%

® Set Pr368 Feedback gain when the rotation is unstable or response is

slow.
Pr.368 Setting Description
Although the response becomes faster, overcurrent or
Pr368>1 unstable rotation is liable to occur.
Although the response becomes slower, the motor rotation
1< Pr.368 becomes stable.

When setting parameters, refer to the instruction manual (applied) and understand instructions.

When the motor speed reaches or exceeds the speed set in Pr.374
during encoder feedback control or vector control, overspeed
(E.OS) occurs and stops the inverter output.

Motor speed

Pr374

‘. Coast to stop
N

Pr. 376
Encoder signal cable breakage detection

Magnetic flux

|| Pr.376 Encoder signal loss detection enable/disable selection

When the cable of the encoder signal is broken during encoder
feedback control, orientation control, or vector control, open cable
detection (E.ECT) is activated to stop the inverter output.

Pr: 380 to 383 > Refer to the section about Pr29.
Pri 38410386 > Refer to the section about Pr:291.
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Pr. 419, 464 to 494

Conditional position feed by contact input

Pr.419 Position command source selection

Pr.464 Digital position control sudden stop deceleration time

Pr465 First position feed amount lower 4 digits

Pr.466 First position feed amount upper 4 digits

Pr:467 Second position feed amount lower 4 digits

Pr:468 Second position feed amount upper 4 digits

Pr469 Third position feed amount lower 4 digits

Pr:470 Third position feed amount upper 4 digits

Pr471 Fourth position feed amount lower 4 digits

Pr:472 Fourth position feed amount upper 4 digits

Pr473 Fifth position feed amount lower 4 digits

Pr474 Fifth position feed amount upper 4 digits

Pr475 Sixth position feed amount lower 4 digits

Pr.476 Sixth position feed amount upper 4 digits

Pr:477 Seventh position feed amount lower 4 digits

Pr:478 Seventh position feed amount upper 4 digits

Pr479 Eighth position feed amount lower 4 digits

Pr:480 Eighth position feed amount upper 4 digits

Pr:481 Ninth position feed amount lower 4 digits

Pr:482 Ninth position feed amount upper 4 digits

Pr: 483 Tenth position feed amount lower 4 digits

Pr:484 Tenth position feed amount upper 4 digits

Pr:485 Eleventh position feed amount lower 4 digits

Pr:486 Eleventh position feed amount upper 4 digits

Pr:487 Twelfth position feed amount lower 4 digits

Pr:488 Twelfih position feed amount upper 4 digits

Pr:489 Thirteenth position feed amount lower 4 digits

Pr:490 Thirteenth position feed amount upper 4 digits

Pr:491 Fourteenth position feed amount lower 4 digits

Pr:492 Fourteenth position feed amount upper 4 digits

Pr:493 Fifteenth position feed amount lower 4 digits

Pr: 494 Fifieenth position feed amount upper 4 digits

Inputting the number of pulses (positions) in the parameters and
setting multi-speed and forward (reverse) commands enable
position control during servo operation.This position feed function
does not return to the home position.

® Set position command using any two of Pr. 465 to Pr. 494 (position

feed amount).

Resolution of encoder x speed x 4

(When stopping the motor after 100 rotations using the FR-V5RU)
2048 (pulse/rev) x 100 (speed) x 4 = 819200 (feed amount)

| Setting of the first feed amount 819200 |

Pr.466 (upper) = "0081" Pr.465 (lower) = "9200" (decimal)
<Position feed data setting parameters>

FRE]

L. A700serc 48

Selection Method Position
Param
Name RE Feed
eter X RH | RM | RL Speed
lower
491 Fourteenth (i
position feed ‘:&%‘;2 ON | ON | ON | OFF | Sbese
492 amount digits)
] lower
493 Fifteenth (i
position feed  [-991)_| o | ON | ON | ON | Speed 15
494 | amount (upper 2%
digits)
Shaded part is the travel Sudden stop
Feed amount pulses when STF turns off
Efjd EEeS Pr.466 X 10000+ Pr.465
Speed 4
WPr7 B i
W (Prad, Pr1l0) (Pr43, Prillj:
s ! !
"5

Position feed is

RM : " effected by
‘,_f'—'—\ | sending run
STF—— ' : command by
STR | ' ; ; : . contact input.
Y36 ! [ {— I

Pr. 419, 428 to 430
Position control by pulse train input of the inverter

I Pr.419 Position command source selection I Pr.428 Command pulse selection
\| Pr:429 Clear signal selection || Pr430 Pulse monitor selection

Conditional position pulse train command can be input by pulse

train input and sign signal (NP) from the JOG terminal.

® When 2 is set in Pr.419, conditional pulse train position command is
selected.

® Select command pulse train using Pr.428.

® Turning on (short the terminal LX-SD) the servo on signal cancels

Param Selection Method Position the base circuit shut-off. When the terminal STF (forward rotation
e Name RE [ rH [ R | RL Feed stroke end signal) or terminal STR (reverse rotation stroke end
X Speed signal) and terminal SD are shorted at this time, the motor starts
465 | ¢ positi gi""i‘;er Hich ’ rotating in accordance with the command pulses. When the forward
i s (u?)pse)r OFF | ON | OFF | OFF | ;99 5P¢¢ (reverse) rotation stroke end signal is opened, the motor does not
466 digits run in the corresponding direction.
gits)
467 || @ Middle
Second position | dGS)_| oFF | OFF | ON | OFF | speed
468 feed amount (".lp_per (Pr5) Actual rotation
e
469 ) - o
Third position digits) Low speed Basesignal ___ [ i
470 feed amount (upper OFF | OFF | OFF | ON (Pr.6) Servo-on (LX) [ L]
digits) Forward stroke end (STF) ___: S S
lower Reverse strokeend (STR) __{ |
471 o || )
Fourth position | digits) Speed 4 Inverter pulse train manil T OO (170
472 feed amount (upper OFF [ OFF | ON | ON (Pr24) Sign signal (NP) 1 J (I
digits) In-position (Y36) L1 o I
lower
473 | o e
Fifth position digits) Speed 5
474 feed amount (upper OFF [ ON | OFF | ON (Pr25) P
digts) I 420, 421, 424
475 | o N (o - i
Sixth position | digts) Speed 6 Set the electronic gear for position control
fead t OFF | ON | ON | OFF
476 'eed amoun ggggt):)r (Pr.26)
il
477 | seventh (loney
p::i:gn feed digits) | orp | oN | ON | ON 315‘3‘297" 7 || Pr:420 Command pulse scaling factor mumerator || Pr421 Command pulse scaling factor denominator
478 amount Eil.llg';)l't)se)r (Pr27) I Pr.424 Position command acceleration/deceleration time constant
479 (lower Set the ratio of the machine side gear and the motor side gear.
Eighth position digits) Speed 8
480 feed amount (upper Q|| Ol | @ | Gl (Pr232) Pr. Setting Description
digits) Number Range
481 ) ” (o 420 Set the electronic gear.
Ninth position | digits) | o\ | orp | opp | on | SPeed® 221 01032767 | b, 420 s a numerator and Pr. 421 is a denominator.
482 feed amount (upper (Pr:233) .
digits) Used when rotation has become unsmooth at a large
e {lower 424 0to 50s electronic gear ratio (about 10 times or more) and low
" o speed.
enhposten 8918} | oy | oFr | on | o | 8810
484 S ’
digits)
lower
485 | Eleventh (o
position feed ?l:%;)r ON | OFF | ON | ON flfre;dj )1 i
486 amount digits)
487 (lower
Twelfth position | digits) Speed 12
488 feed amount (upper ON | ON | OFF | OFF (Pr236)
digits)
489 | Thirteenth (Iowed
position feed digits) ON | ON | OFF | ON S;)e;ciﬁ
490 | amount Ei'.'lg"t)se)r t22)
g1

When setting parameters, refer to the instruction manual (applied) and understand instructions.




Pr. 422, 423, 425
Gain adjustment of position control

I Pr.422 Position loop gain I Pr.423 Position feed forward gain

\| Pr425 Position feed forward command filter

® Make adjustment of Pr422 when any of such phenomena as
unusual vibration, noise and overcurrent of the motor/machine
occeurs.
Increasing the setting improves response for the position command
and also improves servo rigidity at a stop, but oppositely makes an
overshoot and vibration more liable to occur.

® Function of Pr.423 is designed to cancel a delay caused by the droop
pulses of the deviation counter. Primary delay filter relative to the
feed forward command can be input in Pr.425.

Pr. 426, 427

Positioning adjustment parameter
I Pr.426 In-position width

I Pr.427 Excessive level error

® When the number of droop pulses has fallen below the value set in
Pr.426, the in-position signal (Y36) turns on.

® \When droop pulses exceed the value set in Pr.427, position error
large occurs and displays an error (E.OD) to stop the inverter.

Pr: 450 > Refer to the section about Pr:71.
Pr. 451 > Refer to the section about Pr80.
Pr. 453,454 > Refer to the section about Pr.80.

Pr. 455 to 463 > Refer to the section about Pr82.

Pr. 495 to 497
Remote output function (REM signal)

I Pr.495 Remote output selection I Pr:496 Remote output data 1

|| Pr:497 Remote output data 2

You can utilize the on/off of the inverter's output signals instead of
the remote output terminal of the programmable logic controller.

Pr. Setting
Number Range

Description

(InitiaIOVaIu e) Remote output data clear at powering off

420 1 Remote output data retention even at powering off
10 Remote output data clear at powering off
1 Remote output data retention even at powering off
421 0 to 4095
224 0102095 Refer to the following diagram.

* The above parameters allow its setting to be changed during operation in any
operation mode even if "0" (initial value) is set in Pr 77 Parameter write

selection.
<Remote output data>
Pr. 496
b11 b0 .
> » *1 As desired
2|22 2|B|Bl2|e|3|2 g *2 Y0 to Y6 are available only
il when the extension output
option (FR-A7AY) is fitted
Pr. 497 *3 RAT to RA3 are available
o1 ~ 50 only when the relay output
|| BIB|B|5|5|F|S|8|%|3| option (FR-A7AR) is fitted
S|l S| SNSRI

Maintenance of parts

I Pr.503 Maintenance timer

I Pr.504 Maintenance timer alarm output set time

When the cumulative energization time of the inverter reaches the
parameter set time, the maintenance timer output signal (Y95) is
output. JII" (MT) is displayed on the operation panel (FR-
DUO07).

When setting parameters, refer to the instruction manual (applied) and understand instructions.

E@E@@@E Y | 700 serieé’

This can be used as a guideline for the maintenance time of
peripheral devices.

First power ON

9998 A-boioo
(999800h) Set"0" in Pr503

Maintenance

timer Pr504 Lot
(Pr: 503) ! ! 3
— ‘ » Time
Y95 signal OFF w ON
MT display

® The cumulative energization time of the inverter is stored into the
EEPROM every hour and indicated in Pr503 Maintenance timer in
100h increments. Pr:503 is clamped at 9998 (999800h).

Pr: 516 to 519 > Refer to the section about Pr.29.

Pr. 547, 548, 551
Inverter setup using USB communication

I Pr.547 USB communication station number I Pr.548 USB communication check time interval
|| Pr.551 PU mode operation command source selection

Inverter setup with setup software (FR Configurator) can be easily
performed by USB communication.

When performing parameter setting with setup software, set "3" in
Pr.551PU mode operation command source selection.

Pr. Setting .
Number Range Description
i q '
(] Set the station number of USB device (inverter)
547 value) | within the range "0 to 31".
1to0 31
Set the communication check time interval of USB
communication.
010999.8 | If data is not received within the time set in Pr.548,
548 = 115 | (E.USB) is displayed.
9999
(initial Communication time interval is not checked.
value)

Pr: 549 > Refer to the section about Pr//7.

Pr: 550, 551 > Refer to the section about Pr:338.

Terminal Connection O
" utline .
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Pr. 555 to 557
Current average value monitor signal

I Pr.555 Current average time

I Pr.556 Data output mask time
\| Pr557 Current average value monitor signal output reference current

The average value of the output current during constant speed
operation and the maintenance timer value are output as a pulse to the
current average value monitor signal (Y93).

The pulse width output to the I/O module of the programmable
controller or the like can be used as a guideline due to abrasion of
machines and elongation of belt and for aged deterioration of devices to
know the maintenance time.

The current average value monitor signal (Y93) is output as pulse for
20s as 1 cycle and repeatedly output during constant speed operation.

¥ From acceleration to constant speed operation

Time
<«—— 1 cycle (20s) —<— Next cycle

P
! [5)End pulse
output as low pulse
shape for 1 to 16.55

4) Maintenance timer pulse
The maintenance timer value (Pr. 503) is output
as Hi output pulse shape for 2 to 9s (16000h to
72000h)

Y93 signal

1) Data output mask time ' ry
When the speed has changed to constant
from acceleration/deceleration, Y93 signal is

not output for Pr. 556 time.

2) Start pulse
Output as Hi pulse shape for 1s (fixed)
Time setin Pr. 555 and output current are averaged.

_ Prs0s x 4000 o
Signal output time= o0

3) Output current average value pulse
The averaged current value is output as low pulse shape for
0.5t0 95 (10 to 180%) during start bit output
output current average value (A)
Pr. 557 (A)

Signal output time= s

Pr: 563, 564 > Refer to the section about Pr52.

Pr.569 > Refer to the section about Pr80.
Pr571 > Refer to the section about Pr.13.

Pr. 575 to 577 > Refer to the section about Pr/27.

Pri611 > Refer to the section about Pr.57.

Pr: 665 > Refer to the section about Pr:882.
Pr 684 > Refer to the section about Pr.82.
Pr. 800 > Refer to the section about P80.
Prigo2 > Refer to the section about Pr: /0.
Pr: 803 > Refer to the section about Pr22.

When setting parameters, refer to the instruction manual (applied) and understand instructions.

PT 804 to 806
Torque command source selection

[Sensorless ' Vector.

I Pr.804 Torque command source selection I Pr.805 Torque command value (RAM)

I Pr.806 Torque command value (RAM,EEPROM)

When you selected torque control, you can choose the torque
command.

Pr. Setting Description
Number Range P
0 ) .
(initial value) Torque command by terminal 1 analog input
1 Torque command by parameter
Pr.805 or Pr.806 setting (-400% to 400%)
Torque command by CC-Link communication (FR-
2 A7NC)
Refer to the instruction manual of the option "FR-
804 A7NC (option)" for details.
Digital input from the option (FR-A7AX)
4 Refer to the instruction manual of "FR-A7AX
(option)" for details.
5 Torque command by CC-Link communication (FR-
A7NC)
6 Refer to the instruction manual of the option "FR-
ATNC (option)" for details.
600 to Digital setting of the torque command can be made
805 1400% by setting Pr.805 (RAM) or Pr.806 (RAM, EEPROM).
(Setting from communication option, etc. can be
made.)
806 600 too In this case, set the speed limit value to an
1400% appropriate value to prevent overspeed.

® Torque command by terminal1 analog input
The torque command value for the analog input of the terminal 1
varies with C16, C17(Pr.919), C18, C19 (Pr.920) as shown below.

Torque command value

C16
(Pr.920)
c18
(Pr919) [——= 3 Analog input
» (terminal 1)
C19 c17
(Pr919) (Pr.920)

® Torque command by parameter
The relationship between the Pr805 or Pr.806 setting and actual
torque command value at this time is shown below. On the
assumption that 1000% is 0%, the torque command is indicated by
an offset from 1000%.

Torque command value
'y

400% f-----=--=--=---—~
Pr.805,Pr.806
600% settings‘
1000% 1400%
Torque command value
400% =Pr.805(or Pr.806)-1000%
- o



ERENRDISZ &P

Pr. 807 to 809
Speed limit during torque control

[Sensorless ' Vestor.

Pr. 820, 830
Speed loop proportional gain setting
Sensorless,

I Pr.807 Speed limit selection I Pr.808 Forward rotation speed limit

I Pr.820 Speed control P gain 1

I Pr.830 Speed control P gain 2

|| Pr-809 Reverse rotation speed limit

When you selected torque control, set the speed limit value to
prevent the load torque from becoming less than the torque
command value, resulting in motor overspeed.

®Select the speed limit input method using Pr.807 .

Pr.807

Setting Description
(in(i)tial Use the speed command value during speed control as speed
value) limit.

According to Pr.808 and Pr.809, set the speed limit in forward and
reverse rotation directions individually. When the reverse rotation
speed limit is 9999, the setting is the same as that of the torque
limit in forward rotation direction.

The analog voltage of the terminal 1 input is used to make speed
limit. For 0 to 10V input, set the forward rotation speed limit. (The
reverse rotation speed limit is Pr./ Maximum frequency )

2 For -10 to OV input, set the reverse rotation speed limit. (The
forward rotation speed limit is Pr.1 Maximum frequency .) The
maximum frequency of both the forward and reverse rotations is
Pr.1 Maximum frequency.

Speed

Py Speed limit value Prs
> [ el -~

Speed | i~

STF
(Forward rotation
command)

Speed limit  Torque control operation Speed limit ~ Torque  Speed limit
operation operation  control operation
(Speed control) (Speed control) operation (Speed control)
oL [on] ON ON

“When the speed limit activates, torque according to the commanded s not developed.

Pr.810,812t0 817 > Refer to the section about Pr:22.

Pr. g1, 819
Easy gain tuning selection

[Sensorless " Vector.

I Pr.819 Easy gain tuning selection

I Pr.818 Easy gain tuning response level setting

The ratio of the load inertia to the motor inertia (load inertia
moment ratio) is estimated in real time from the torque command
and speed during motor operation to automatically set gain
(Pr422, Pr820, Pr.821, Pr.828) for each control from that ratio and
response level setting (Pr.818).

Manually input the load inertia ratio during real sensorless vector
control.

Time and effort of making gain adjustment can be reduced.

® Set the response level for finding each control gain from the load inertia
ratio.

Pr.818

Setting Range Description

1: Slow response
1to0 15

15: Fast response
® Valid/invalid of easy gain tuning can be selected.

Settiﬁngisi;nge Description
0 No tuning
1 With load estimation (only under
vector control)
2 With tuning (manual load input)

When setting parameters, refer to the instruction manual (applied) and understand instructions.

® Set the proportional gain of the speed loop.
Increasing the gain enhances the speed response level and
decreases the speed fluctuation relative to disturbance, but a
too large gain will produce vibration and/or sound.

® The setting range of Pr.820 Speed control P gain 1 and Pr.830
Speed control P gain 2 is 0 to 1000% and the initial value is 60%.
For general adjustment, set them within the range 20 to 200%.

Pr. 821, 831
Speed control integral time setting

(Sensorless i Vector..

I Pr.821 Speed control integral time 1 I Pr.831 Speed control integral time 2

® Set the integral compensation time of the speed loop.
If speed fluctuation occurs relative to disturbance, decreasing
the value shortens the recovery time, but a too small value will
cause a speed overshoot.
A large value improves stability but increases the recovery time
(response time) and may cause an undershoot.

Pr. 822 > Refer to the section about Pr.74.

Pr. 823, 833

Speed detection filter function

I Pr.823 Speed detection filter 1 I Pr.833 Speed detection filter 2

® Set the time constant of the primary delay filter relative to the
speed feedback signal.
Since this function reduces the speed loop response, use it with
the initial value.
Set the time constant when speed ripples occur due to harmonic
disturbance.
Note that a too large value will run the motor unstably.

Pr. 824,834
Current loop proportional gain setting

[Sensortess " Vector.

I Pr.834 Torque control P gain 2

I Pr.824 Torque control P gain 1

® Set the proportional gain for torque control.
Increasing the value improves response in response to a
current command change and reduces current variation with
disturbance. However, a too large gain will cause instability,
generating harmonic torque pulsation.

® The setting range of Pr:824 Torque control P gain 1 and Pr.825
Torque control integral time 1 is 0 to 200% and the initial value is
100%.
For general adjustment, set them within the range of 50 to 200%.

Pr 825, 835
Current control integral time setting

[Sensortess " Vector.

I Pr.835 Torque control integral time 2

I Pr.825 Torque control integral time 1

® Set the integral time of current control during torque control.

® A small value enhances the torque response level, but a too
small value will cause current fluctuation.

® Decreasing the value shortens the time taken to return to the
original torque if current variation with disturbance occurs.

Pr. 826 > Refer to the section about Pr.74.

Terminal Connection O
. utline .
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Pr. s27,837
Torque detection filter function

[Sensorless ' Vestor.

I Pr.837 Torque detection filter 2

I Pr.827 Torque detection filter 1

® Set the time constant of the primary delay filter relative to the
torque feedback signal.

® Since the current loop response reduces, use it with the initial
value.

Emﬁ@m@ﬂ A 700 SERIES® i

Pr. 835 > Refer to the section about Pr.825.
Pr:836 > Refer to the section about Pr:74.
Pr. 837 > Refer to the section about Pr:827.

Pr. 840 to 848
Torque bias function

Pr.841 Torque bias 1

Pr.840 Torque bias selection

Pr. 828, 877 to 881
Speed feed forward control, model

adaptive speed control D

Pr.828 Model speed control gain

Pr.877 Speed feed forward control/model adaptive speed control selection
Pr.878 Speed feed forward filter I Pr.879 Speed feed forward torque limit

Pr.842 Torque bias 2

Pr.844 Torque bias filter

Pr.846 Torque bias balance compensation
Pr.848 Fall-time torque bias terminal 1 gain

Pr.843 Torque bias 3
Pr.845 Torque bias operation time
Pr.847 Fall-time torque bias terminal 1 bias

® This function accelerates the rise of the torque at a start. Adjust
the torque at a motor start using the contact signals or analog
signals.

Pr880 Load inertia ratio I Pr.881 Speed feed forward gain Pr.840 Setting Description
: : Set the contact signal (X42, X43) based-torque bias amount
® By making parameter. setting, select the speed feed forward 0 using Pr841 fo Pr343.
control or model adaptlve speed control. 1 Set the terminal 1-based torque bias amount as desired in
The speed feed forward control enhances the response of the Cl16 to C19. (forward rotation)
motor in response to a speed command change. 2 Set the terminal 1-based torque bias amount as desired in
The model adaptive speed control enables individual adjustment Cl6 o CI9. (reverse rotation)
;i The terminal 1-based torque bias amount can be set
of speed response and motor disturbance torque response. 3 automatically in C16 ro C19, Pr.846 according to the load.
Pr.877 Setting Description 9999(initial value) | Without torque bias, rated torque 100%
0 (initial value) | Normal speed control is exercised. ® Pr.841 Torque bias 1, Pr.842 Torque bias 2, Pr.843 Torque bias 3
1 Speed feed forward control is exercised. On the assumption that the rated torque is 100%, the torque
2 Model adaptive speed control is enabled. bias setting of 1000% is the center value of torque and the bias

(1) Speed feed forward control
Calculate required torque in response to the acceleration/
deceleration command for the inertia ratio set in Pr.880 and generate
torque immediately.
When inertia ratio estimation has been made by easy gain tuning,
the inertia ratio estimation result becomes the Pr.880 setting value
from which speed feed forward is computed.
When the speed feed forward gain is 100%, the calculation result of the
speed feed forward is reflected as-is.
If the speed command changes suddenly, large torque is generated
due to the speed feed forward calculation. The maximum value of
the speed feed forward is limited using Pr.879.
Using Pr.878, the speed feed forward result can be dulled by the
primary delay filter.

(2) Model adaptive speed control
The motor's model speed is calculated to feed back the model side
speed controller. This model speed is also used as the actual speed
controller command.
The inertia ratio in Pr. 880 is used for calculation of the torque current
command value given by the model side speed controller.
When inertia ratio estimation has been made by easy gain tuning,
Pr. 880 is overwritten by the inertia ratio estimation result, and that
value is used to calculate the torque current command value.
The torque current command value of the model side speed
controller is added to the output of the actual speed controller, and
the result is used as the iq current control input.
Pr.828 is used for model side speed control (P control), and the first
gain in Pr. 820 is used for the actual speed controller. The model
adaptive speed control is valid for the first motor only.
When Pr.877 = 2, switching to the second motor handles the second
motor as Pr.877 = 0.

Pr: 830 > Refer to the section about Pr820.
Pr. 831 > Refer to the section about Pr821.
Pr.832 > Refer to the section about Pr. 74.

Pr: 833 > Refer to the section about Pr823.
Pr. 834 > Refer to the section about Pr824.

When setting parameters, refer to the instruction manual (applied) and understand instructions.

value is "0".
® Pr.844 Torque bias filter
You can make a torque rise gentler. At this time, the torque rises
according to the time constant of the primary delay filter.
® Pr.845 Torque bias operation time
Set the time for output torque be maintained with the torque bias
command value alone.
® Pr.846 Torque bias balance compensation
Set the voltage of the torque bias analog input value input to the
terminal 1 to compensate for the balance of the torque bias amount.
® Pr.847 Fall-time torque bias terminal 1 bias
Set the torque bias amount at a fall time (when the motor runs in
the reverse rotation direction).
® Pr.848 Fall-time torque bias terminal 1 gain
Set the torque bias amount at a fall time.

Pr. 849 > Refer to the section about Pr.74.
Pr: 850 > Refer to the section about Pr /0.
Pr. 853 > Refer to the section about Pr.285.

Pr. gs4

Excitation ratio D

|| Pr:854 Excitation ratio

® Decrease the excitation ratio when you want to improve
efficiency under light load. (motor magnetic noise decreases)

® Note that the rise of output torque becomes slow if excitation
ratio is decreased.
This function is appropriate for applications as machine tools
which repeat rapid acceleration/deceleration up to high speed.

Excitation ratio
[%]

100 ‘
(Initial value) /
‘
‘

Pr854

setting

I
|
I
|
I
|
:
0 100 Load[%]
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Pr: 858

, 868

Function assignment of analog input terminal

I Pr.858 Terminal 4 function assignment I Pr.868 Terminal 1 function assignment

Function assignment of terminal 1 and terminal 4 of analog input

can be selected and changed by parameter.

Pr: ses

Torque detection [Sensorless)

I Pr.864 Torque detection

® This function outputs a signal if the motor torque rises to or above

. . . the Pr.864 setting.
® Terminal 1 function according to control } ) . .
P —— S— . . ® The signal is used as operation and open signal for an
ontro eal Sensorless Vector Contro :
SP: tﬁ? Magnetic Flux [Vector Control eIe?tromagnenc brake.
9 | Vector Control | Speed control | Torque control | Position confrol The signal turns on when
o Frequency Speedsetting | Speed limit the output torque rises to £
O(initial value) . 2 . . — . Py
setting auxiliary auxiliary auxiliary or above the detection &
1 . Magneticflux | Magneticflux | Magnetic flux torque value set in Pr864. § Pr864 -\
command command command =]
Regenerative Regenerative It turns off when the torque 3 >
2 = torque limit = torque limit falls below the detection : Time
(Pr810 = 1) (Pr810=1) torque value. v 2 OFF
Torque
3 — — command —
, (Pr.804=0) Pri865 > Refer to the section about Pr4].
4 =2l preveln tIOT Torque limit VB2 d Torque limit P
operation leve - comman - I .
ioersio = 1) | Pr810 =N | prgpany | (Pr810=1) 866 > Refer to the section about Pr.55.
Forward/ .
: reverse Pri 867 > Refer to the section about Pr:52.
- - rotation speed - i
limit Pri 868 > Refer to the section about Pr-858.
Torque bias
6 = input = = Pr: g72 > Refer to the section about Pr251.
(Pr:840 =1,2,3)
9999 — — — —
* Position control is valid only during vector control Pr. 873
® Terminal 4 function according to control S I .
eed limit during speed control (==
Pr858 VIF Control Real Sensorless Vector Control P g sp
Seritin Magnetic Flux Ivector Control | Pr873 Speed limit
9 | Vector Control Speed control | Torque control | Position control* o .
0 5 ® Frequency is limited at the set frequency + Pr.873 during vector
requency Speed S L
Y peed limit control.
(initial command command (AU signal-ON) —
value) (AU signal-ON) | (AU signal-ON) g P
1 . Magnetic flux | Magnetic flux | Magnetic flux I. 874 > Refer to the section about Pr22.
command command command
Stall prevention Pr_ 875
4 operation level Torque limit o Torque limit
aieg || (Pr810=1) Fault definition
9999 — — — — || Pr875 Fault definition
* 'I?\losi}ion cgntrol is valid only during vector control When the electronic When Pra7s = 1"
—No function thermal function is Output
H speed i
Pr . activated, the motor |
I1859,860 > Refer to the section about Pr:82. decelerates to a stop 3

Pr. ge2, 863

Notch filter 2D

|| Pr862 Notch

filter time constant

I Pr.863 Notch filter depth

® You can reduce the response level of speed control in the resonance
frequency band of the mechanical system to avoid mechanical resonance.

® Pr.862 Notch filter time constant

[ Setting

[0 ] 1

[ 2 ]3[4

516

819

| Frequency | Invalid | 1000 [ 500 [333.3] 250 | 200 [166.7[142.9] 125 [111.1]

[ Setting

[10 | 1 [ 12 [ 13 [ 14 [ 15 [ 16 [ 17 | 18 | 19 |

[Frequency | 100 | 90.9 | 833 | 769 | 71.4 | 66.7 | 625 | 58.8 | 566 | 526 |

[ Setting

[ 20 [ 21 [ 22 [ 23 [ 24 | 25 | 26 [ 27 [ 28 [ 29 |

[Frequency | 50 | 47.6 | 455 | 435 | 41.7 | 40 | 385 | 37 | 357 | 345 |

[ Setting

[30 | 31 | 32 | 33 [ 34 [ 35 [ 36 | 37 | 38 | 39 |

[Frequency [ 333 [ 32.3 | 31.3 | 30.3 | 29.4 | 286 | 27.8 | 27.0 | 26.3 | 256 |

[ Setting

[ 40 [ 41 [ 42 [ 43 [ 44 [ 45 [ 46 [ 47 [ 48] 49 ]

| Frequency | 25.0 [ 24.4 [ 23.8 [ 23.3 [ 22.7 [ 22.2 [ 21.7 [ 21.3[ 20.8 | 204 |

[ 50 | 51 | 52 | 53 [ 54 [ 55 [ 56 | 57 | 58 | 59 |

[ Setting
[Frequency [ 20.0 | 19.6 | 19.2 | 189 | 185 | 18.2 | 17.9 | 17.5 | 17.2 | 16.9 |
|_Setting [ 60 |
® Pr.863 Notch filter depth
Setting 0 1 2 3
Depth Deep <« — Shallow
Gain -40dB -14dB -8dB -4dB

When setting parameters, refer to the instruction manual (applied) and understand instructions.

and the base circuit is

Fault output | ON
shut off. (ALM, ALM2) ' 3
Alarm output 2 ﬁ
(ER) p—
OHT E.OHT
occurrence display
Pr.875
Operation Description
Setting P P
(in(i)tial Normal At occurrence of any alarm, the base circuit is shut off
value) operation immediately. At this time, the alarm output also turns on.
At occurrence of external thermal operation (OHT),
electronic thermal relay function (THM) or PTC
thermistor function (PTC) alarm, the motor is
1 Fault decelerated to a stop and the base circuit is shut off.
definition At occurrence of an alarm other than OHT, THM and
PTC, the base circuit is shut off immediately.
Same operation as when "0" is set is performed under
position control.

Pr. 877 to 881 > Refer to the section about Pr825.

Terminal Connection O
utline .
Diagram A F Standard Peripheral
Terminal Specifcaton Dl:')me”.s'on Specifications ~ Devices Beatlies
Explanation rawings

Operation
Panel

Parameter
List

2 o
S 2
® (5]
©

c6 E
g° g
S ©
oo
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Pr. 882 to 886, 665
Regeneration avoidance function

Pr.882 Regeneration avoidance operation selection I Pr.883 Regeneration avoidance operation level

Pr. 892 to 899
Energy saving monitor

Pr.892 Load factor

Pr.884 Regeneration avoidance at deceleration detection sensitivity

Pr.893 Energy saving monitor reference (motor capacity)

Pr.885 Regeneration avoidance compensation frequency limit value

Pr.894 Control selection during commercial power-supply operation

Pr.886 Regeneration avoidance voltage gain I Pr.665 Regeneration avoidance frequency gain

This function detects a regeneration status and increases the

frequency to avoid the regeneration status.

® Possible to avoid regeneration by automatically increasing the
frequency and continue operation if the fan happens to rotate faster
than the set speed due to the effect of another fan in the same duct.

Pr. Setting o
Number Range Description
(initialovalue) Regeneration avoidance function invalid
882 1 Regeneration avoidance function is always valid
P Regeneration avoidance function is valid only during a
constant speed operation
Set the bus voltage level at which regeneration
avoidance operates. When the bus voltage level is set
to low, overvoltage error will be less apt to occur.
883 300t0 800V | However, the actual deceleration time increases. The
set value must be higher than the "power supply voltage
X 42"
0 Regeneration avoidance by bus voltage change ratio is
(initial value) | invalid
884 Set sensitivity to detect the bus voltage change ratio.
1to5 Setting 1 —» 5
Detection sensitivity  low  — high
Set the limit value of frequency which rises at activation
0 to 10Hz 3 " 3
885 of regeneration avoidance function.
9999 Frequency limit invalid
Adjust responsiveness at activation of regeneration
886 0 to 200% avoidance. A larger setting will improve responsiveness
to the bus voltage change. However, the output
frequency could become unstable. When the load
) inertia of the motor is large, decrease the Pr. 886
665 0t0200% | setting.When vibration is not suppressed by decreasing
the Pr.886 setting, set a smaller value in Pr.665.

Regeneration avoidance operation
example for deceleration

Bus voltage
(VDC)

| Time

During regeneration
avoidance function operation  Time

Output
frequency(Hz)

Pr. sss, 889
Free parameter

I Pr.888 Free parameter 1 I Pr.889 Free parameter 2

Parameters you can use for your own purposes.
You can input any number within the setting range 0 to 9999.
For example, the number can be used:
As a unit number when multiple units are used.
As a pattern number for each operation application when
multiple units are used.
As the year and month of introduction or inspection.

Pr: 891 > Refer to the section about Pr.52.

When setting parameters, refer to the instruction manual (applied) and understand instructions.

Pr.895 Power saving rate reference value

Pr.896 Power unit cost I Pr.897 Power saving monitor average time

Pr.898 Power saving cumulative monitor clear I Pr.899 Operation time rate (estimated value)

From the power consumption estimated value during commercial
power supply operation, the energy saving effect by use of the
inverter can be monitored/output.
The following provides the items that can be monitored by the power
saving monitor (Pr.52, Pr.54, Pr.158 ="50")
(Only power saving and power saving average value can be output
to Pr.54 (terminal FM) and Pr:158 (terminal AM))

Energy
Saving L
Monitor Description and Formula Increments
Item
Difference between the estimated value of power
necessary for commercial power supply operation and 0.01kW
Power savings | the input power calculated by the inverter /0' 1KW+
Power during commercial power supply operation - .
input power monitor
Ratio of power saving on the assumption that power
during commercial power supply operation is 100%
Power savings
i . X100
Power saving | Power during commercial power supply .
rate Ratio of power saving on the assumption that Pr.893 is ’
100%
Power savings
Pr893 iy
Average value of power saving amount per hour during
R S predetermined time (Pr.897) 0.01kWh
average value 2 (Power saving x At) /0.1kWh*

Pr.897

Ratio of power saving average value on the assumption
that the value during commercial power supply
operation is 100%
P ) Y (Power saving rate x At )
ower saving X100

rate Pr.897 0.1%
average value |Ratio of power saving average value on the assumption
that P.893 is 100%

Energy saving average

Pr893

Power saving | Power saving average value represented in terms of
charge charge
average value |Power saving average value X Pr.896

X100

0.01/0.1*

The following shows the items which can be monitored by the
cumulative saving power monitor (Pr.52 = "51").

(The cumulative power monitor data digit can be shifted to the right by the
number set inPr. 891 Cumulative power monitor digit shifted times.)

Energy

Saving e

Monitor Description and Formula Increments

Item
Power saving | Power saving is added up per hour 0.01kWh/
amount >(Power saving x At) 0.1kWh*
Power saving | Power saving average value represented in terms
amount of charge 0.01/0.1*
charge Power saving amount x Pr896
Annual power Estimated value of annual power saving amount o1k
saving Power saving amount Pr899 :
amount Operation time during 235 W% =g 0.1kWh
;::\z:al POWET | Annual power saving amount represented in terms
amougnt of charge 0.01/0.1+
Annual power saving amount x Pr.896

charge

*

The increments differ according to the inverter capacity. (55K or less/75K
or more)
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Pr: co900), c1(901)
Adjustment of terminal FM and AM

output (calibration)
I CO (Pr900) FM terminal calibration

I C1 (Pr901) AM terminal calibration

By using the operation panel or parameter unit, you can calibrate
terminal FM and terminal AM to full scale deflection.

(1) FM terminal calibration (C0 (Pr.900))

- The terminal FM is preset to output pulses. By setting the

calibration parameter C0O (Pr.900), the meter connected to
the inverter can be calibrated by parameter setting without
use of a calibration resistor.
Using the pulse train output of the terminal FM, a digital
display can be provided by a digital counter. The monitor
value is 1440 pulses/s output at the full-scale value of
Pr.54 FM terminal function selection.

Indicator
1mA full-scale

analog meter
A

(Digital indicator)

L 1mA |
LT B} n

Calibration [ ]

resistor' o ][]
—

T2
Pulse width T1: Adjust using calibration parameter CO
Pulse cycle T2: Set with Pr: 55 (frequency monitor)
Set with P56 (current monitor)

*1  Not needed when the operation panel (FR-DUQ7) or parameter unit (FR-PU04/FR-
PUO07) is used for calibration.
Used when calibration must be made near the frequency meter for such a reason
as a remote frequency meter.
However, the frequency meter needle may not deflect to full-scale if the calibration
resistor is connected. In this case, use this resistor and operation panel or
parameter unit together.
When the FM terminal is set to the open collector output
using Pr:291 Pulse train 1/O selection , pulse train output can

not be calibrated using Pr.900 .
(2)AM terminal calibration (C1 (Pr.901))

The AM terminal is factory-set to output 10VDC in the full-
scale state of each monitor item. By setting the AM
terminal calibration C1(Pr.901) , the ratio (gain) of the output
voltage can be adjusted to the meter scale. Note that the
maximum output voltage is 10VDC.

Pr C2(902) to C7(905), C12(917) to C19(920), C38(932) to C41(933)
> Refer to the section about Pr.125.

When setting parameters, refer to the instruction manual (applied) and understand instructions.

Pr. 989, CL, ALLC, Er.CL, PCPY

Parameter clear, parameter copy

Pr.989 Parameter copy alarm release

Pr.CL Parameter clear I ALLC All parameter clear

Er.CL Fault history clear \| PCPY Parameter copy

® Set "" in PrCL Parameter clear to initialize all parameters.
(Calibration parameters are not cleared.)*

® Set""in ALLC All parameter clear to initialize all parameters.*

® Set "1"in Er.CL Fault history clear to clear alarm history.

® Parameter settings can be copied to multiple inverters by using
PCPY.
When parameters are copied to the 75K or more inverter from the
55K or less inverter or vice versa, an alarm ":,':‘ appears on the
operation panel.
For the parameters whose setting range differ, set Pr.989 as below
after reset.

55K or less 75K or more
Pr.989 setting 10 100
PC?Y Description
Setting
0 Cancel
1 Copy the source parameters to the operation panel.
P Writg th<_—3 pgrameters copied to the operation panel to the
destination inverter.
3 Verify parameters in the inverter and operation panel.

* Parameters are not cleared when "1" is set in Pr77 Parameter write

selection.

Pri 990

Buzzer control of the operation panel
|| Pr990 PU buzzer control

You can make the buzzer "beep" when you press key of the
operation panel (FR-DU07) and parameter unit (FR-PUO4/FR-
PU07)

Pr.990 Setting Description
0 Without buzzer

With buzzer

1 (initial value)

Pr. 991

PU contrast adjustment

I Pr.991 PU contrast adjustment

Contrast adjustment of the LCD of the parameter unit (FR-PU04/
FR-PUOQ7) can be performed.
Decreasing the setting value makes contrast light.

Pr.991 Setting Description
0: Light
0to 63 {
63: Dark

Terminal Connection O
" utline .
Diagram N F Standard Peripheral
Teinal Specifation DEI)men_smn Specifications Devices Features
Explanation rawings

Operation
Panel

Parameter
List
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Protective Functions

When an alarm occurs in the inverter, the protective function is activated bringing the inverter to an alarm stop and the PU

display automatically changes to any of the following error (alarm) indications.

T A700semed

thermistor input connected to the terminal AU.

Function Name Description Display
Operation panel lock Appears when operation was tried during operation panel lock. HOLd
[
% ':l' | to
@ Parameter write error Appears when an error occurred during parameter writing. 5 cou
(] )
=% e
5 Copy operation error Appears when an error occurred during parameter copying. T ru
LE [}
Error Appears when the RES signal is on or the PU and inverter can not make normal communication. Err
Stall prevention . . P
T —. Appears during overcurrent stall prevention. A
Stall prevention Appears during overvoltage stall prevention. Appears while the regeneration avoidance function 0
(overvoltage) is activated. o6
. Appears if the regenerative brake duty reaches or exceeds 85% of the Pr.70 Special regenerative
Regenerative brake . o . 0
brake duty value. If the regenerative brake duty reaches 100%, a regenerative overvoltage (E. b
prealarm *8
OV_) occurs.
5 Electronic thermal relay >
c . Appears when the electronic thermal O/L relay has reached 85% of the specified value. T H
‘= | function prealarm
—
© - o
= U stop Appears when @ on the operation panel was pressed during external operation. 2
Maintenance signal output | Appears when the cumulative energization time has exceeded the maintenance output timer set o
*8 value. t
Parameter Appears when parameters are copied between models with capacities of 55K or less FE
arameter copy and 75K or more. L
Speed limit display : . o . . -
(output during speed limit) Display if the speed limit level is exceeded during torque control. S0
=0 . . L .
o
2 §$ Fan fault Appears when the cooling fan remains stopped when operation is required or when the speed £n
S& has decreased.
Overcurrgnt ST L] Appears when an overcurrent occurred during acceleration. EDC !
acceleration
DREIBI AL AL Appears when an overcurrent occurred during constant speed operation. Eore2
constant speed
Overcurrent shut-off during . ) CAFS
. Appears when an overcurrent occurred during deceleration and at a stop. b
deceleration or stop
Regenerative overvoltage g f [y}
shut-off during acceleration Appears when an overvoltage occurred during acceleration. o !
Regenerative overvoltage
shut-off during constant Appears when an overvoltage occurred during constant speed operation. Eouc
speed
TR G L S Appears when an overvoltage occurred during deceleration and at a sto Eoo3
off during deceleration orstop |~ PP 9 9 p: s
Inverter overload shut-off
(Electronic thermal relay Appears when the electronic thermal relay function for inverter element protection was activated. EFHT
function) *1
Motor overload shut-off
2 (Electronic thermal relay Appears when the electronic thermal relay function for motor protection was activated. ETHD
—
=) function) *1
Swo | . o=
5* Fin overheat Appears when the heatsink overheated. cFlA
©
= Instantaneous power failure | Appears when an instantaneous power failure occurred at an input power supply. £l PE
Undervoltage Appears when the main circuit DC voltage became low. Elur
Input phase loss *8 Appears if one of the three phases on the inverter input side opened. ElLF
Stall prevention Appears when the output frequency drops to 0.5Hz as a result of deceleration due to the excess coLr
motor load.
Brake transistor alarm This function stops the inverter output if an alarm occurs in the brake circuit, e.g. damaged brake c oLr
detection transistors. In this case, the inverter must be powered off immediately. G EE
tput si th . - -
Output side earth (ground) Appears when an earth (ground) fault occurred on the Inverter’s output side. £ Lf
fault overcurrent
Output phase loss Appears if one of the three phases on the inverter output side opened. £ LF
External thermal relay : : : Cr
. Appears when the external thermal relay connected to the terminal OH is activated. c.ur
operation *6 *8
PTC thermistor operation|*s Appears when the motor overheat status is detected for 10s or more by the external PTC corr
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Function Name Description Display
Appears when torque command by the plug-in option is selected using Pr. 804 when no plug-in
. option is mounted or an AC power supply is connected to the R/L1, S/L2, T/L3 when the high o @
Option alarm . . . cair [}
power factor converter and power regeneration common converter connection setting (Pr30 =2) E]
. [
is selected. o
gl;)rrnmmunlcatlon geiel Appears when a communication line error occurs in the communication option. EoP3
Appears if a contact fault or the like of the connector between the inverter and communication c 74 g @
Option alarm option occurs or if a communication option is fitted to the connector 1 or 2. k. £ ! ?, ﬁ_‘%
(1 to 3 indicate connector numbers for connection of the plug-in option . - e
Parameter storage device | Appears when operation of the element where parameters stored became abnormal. (control oc
alarm board) PE 0
o
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, EPUE 55
. . . . . . in O
or communication errors exceeded the number of retries during the RS-485 communication. @ =3
Retry count excess *8 Appears when the operation was not restarted within the set number of retries. EFEr .
[2)
[OReRe)
Parameter storage device | Appears when operation of the element where parameters stored became abnormal. (main circuit coEg £2 g
alarm board) Sree SE s
- = a
£ ol
CPU error Appears during the CPU and peripheral circuit errors occurred. [ 5
cCron g
[ X} s
o
Operation panel power £
supply short circuit . . CrrE =
RS-485 terminals power Appears when the RS-485 terminal power supply or operation panel power supply was shorted. L (2
supply short circuit 5 =
24VD tput short ) - S5
o ! .C POWET OUIPUL SOt | 4 e ars when terminals PC-SD were shorted. EP2Y g
o circuit IS}
= Output current detection -
‘® Appears when output current exceeded the output current detection level set by the parameter. ELdo
u‘fk" value excess *8 pp P P y the p Lol .
o — g
g‘ Inrush resistor overheat Appears when the resistor of the inrush current limit circuit overheated. el OH Eg
@©
Communication alarm Appears when a communication error occurred during the RS-485 communication with the RS- e &
(inverter) 485 terminals. caer
. Appears when 30mA or more is input or a voltage (7.5V or more) is input with the terminal 2/4 set g2 e
Analog input error ppears w 'S Inpu voltage ( )is input wi : ERIE s e
to current input. T o g
§°s
Overspeed occurrence *7 *8 | Indicates that the motor speed has exceeded the overspeed setting level (Pr.374). £ 05 L%' £
. Stops the inverter output if the motor speed is increased or decreased under the influence of the
Speed deviation excess } } ) T o9
Tttt 7 @ load etc. during vector control and cannot be controlled in accordance with the speed command c05d 25
value. E’ §
j<i=1
Open cable detection *7 *8 Stops the inverter output if the encoder signal is shut off. EECT ot
. Indicates that the difference between the position command and position feedback exceeded the 2
Position error large *7 *8 Coouo @
reference. s
The inverter output is stopped when a sequence error occurs during use of the brake sequence ENb ! to g
Brake sequence error *8 . d= = ]
qu function (Pr278 to Pr.285). £NL7
When the rotation command of the inverter differs from the actual motor rotation direction ”
Encoder phase error *7 *8 detected from the encoder, the inverter output is stopped. (detected only during tuning is EEF 5
performed in the "rotation mode" of offline auto tuning) §
®
Internal circuit error Appears when an internal circuit error occurred. £ 13 =
USB error Appears when USB communication error occurred. EUSH _
o
The speed may not decelerate during low speed operation if the rotation direction of the speed 2
Opposite rotation command and the estimated speed differ when the rotation is changing from forward to reverse or o
deceleration alarm *8 from reverse to forward under real sensorless vector control. At this time, the inverter output is e
stopped if the rotation direction will not change, causing overload. :?
*1. Resetting the inverter initializes the internal thermal integrated data of the electronic thermal relay function. %
Qo
*2.  The error message shows an operational error. The inverter output is not shut off. g
*3.  Warnings are messages given before major failures occur. The inverter output is not shut off. o
*4.  Minor failure warns the operator of failures with output signals. The inverter output is not shut off. -
*5. When major failures occur, the protective functions are activated to shut off the inverter output and output the alarms. 'g
*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 the FR-A7AP (option) is fitted.
*8. This protective function does not function in the initial status.

z
=]
o

1=
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Option and Peripheral Deic' '

[ Option List

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. (more than two same options and communication options can not be fitted)

Name Type Applications, Specifications, etc. Applicable Inverter
Vector control Vector control with encoder can be performed.
The main spindle can be stopped at a fixed position
: : FR-ATAP (orientation) in combination with a pulse encoder.The
Orientation/encoder . ; o
motor speed is sent back and the speed is maintained
constant.
- This input interface sets the high frequency accuracy
of the inverter using an external BCD or binary digital
signal.
16-bit digital input FR-A7AX - BCD code 3 digits (maximum 999)
- BCD code 4 digits (maximum 9999)
o - Binary 12 bits (maximum FFFH)
= - Binary 16 bits (maximum FFFFH)
= Shared among all
I - Output signals provided with the inverter as standard 9
> are selected to output from the open collector. models
o | Digital output FR-A7AY - This option adds 2 different signals that can be
Extension analog output monitored at the terminals AMO and AM1, such as the
output frequency, output voltage and output current.
- 20mADC or 10VDC meter can be connected.
Relay output FR-A7AR - Output any three output signals avaHab[e with the inverter
as standard from the relay contact terminals.
§ | CC-Link communication | FR-A7NC - This option allows the inverter to be operated or
g | LONWORKS communication | FR-A7NL monitored or the parameter setting to be changed
é DeviceNet communication FR-A7ND from a computer or programmable controller.
£ L *For the FR-A7NC (CC-Link), the above operations can be done from the
3 PROFIBUS-DP communication | FR-A7NP programmable controller only.
. FR-PUO7 q —_— :
Parameter unit (8 languages) | g pj04 Interactive parameter unit with LCD display
Parameter unit connection Ca_ble for connection of operation panel or parameter
bl FR-CB200O unit
il O indicates a cable length. (1m, 3m, 5m) Shared among all
Operation panel connection FR-ADP Connector to connect the operation panel (FR-DUQ7) models
connector and connection cable
Cable for encoder Connection cable for the inverter and encoder for
Mitsubishi vector control dedicated | FR-V7CBLOO Mitsubishi vector control dedicated motor (SF-V5RU).
motor (SF-V5RU) O indicates a cable length. (5m, 15m, 30m)
The inverter heatsink section can be protruded outside FR-A720-1.5K to 90K
Heatsink protrusion attachment | FR-A7CNO1 to 11 | of the rear of the enclosure. FR-A740-0.4K to 132K
For a panel cut dimension drawing, refer to page 19. According to capacities
Attachment for replacing with the A700 series using the
K FR-AAT24 installation holes of the FR-A500 series. FR-A740-11K, 15K
‘.,g; Intercompatibility attachment Attachment for replacing with the FR-A700 series using According to
o FR-A5AT the installation holes of the FR-A100<Excellent> and i 9
& FR-A200<Excellent> capacities
©
5 For harmonic suppression measures and improvement According to
E AC reactor FR-HAL of inverter input power factor ca acitieg
@ (total power factor approx. 88%) P
For harmonic suppression measures and improvement . .
DC reactor FR-HEL of inverter input power factor CaiigEil e tir
the 55K or less
(total power factor approx. 93%)
. . ) FR-BSF01 . . . Shared among all
Line noise filter FR- BLF For line noise reduction models
. . For improvement of braking capability of the built-in Compatible with
Alfgl =ity b el ARTAER brake of the inverter the 22K or less
. For increasing the braking capability of the inverter (for | Compatible with
BOMREbrEKet BU high-inertia load or negative load) the 55K or less
FR-BU Fori ing the braki bility of the i . Compatible with
Brake unit FR-BR F)r |r.1crea.\smg the bra |ng capability of the inverter (for the 55K or less
I it high-inertia load or negative load) ble with
esistor uni MT-BUS Brake unit and resistor unit are used in combination Compatible wit
MT-BRS the 75K or more
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Others

min)

Deviation sensor

YVGC-500W-NS

For continuous speed control operation (mechanical
deviation detection) Output 90VAC/90°

Frequency setting
potentiometer

WA2W 1kQ

For frequency setting. Wire-wound 2W 1kQ type B
characteristic

Analog frequency meter
(64mm x 60mm)

YM206NRI 1mA

Dedicated frequency meter (graduated to 120Hz).
Moving-coil type DC ammeter

Calibration resistor

RV24YN 10kQ

For frequency meter calibration.
Carbon film type B characteristic

Inverter setup software
(FR Configurator)

FR-SW3-SETUP-WE

Supports an inverter startup to maintenance.

Name Type Applications, Specifications, etc. Applicable Inverter
Power regeneration common
converter FR-CV Unit which can return motor-generated braking energy Compatible with
Stand-alone reactor dedicated | FR-CVL back to the power supply in common converter system | the 55K or less
for the FR-CV
3 . Energy saving type hlgh. performance brake unit which Compatible with
© | Power regeneration converter MT-RC can regenerate the braking energy generated by the the 75K of more
% motor to the power supply.
2 FR-HC The high power factor converter switches the converter | Compatible with
2 Hiah power factor converter section on/off to reshape an input current waveform into | the 55K or less
'é gh p MTHC a sine wave, greatly suppressing harmonics. (Used in Compatible with
g B combination with the standard accessory.) the 75K or more
Compatible with
Surge voltage suppression filter | FR-ASF Filter for suppressing surge voltage on motor the 400V class 55K
or less
Sine wave filter Reactor MT-BSL (-HC) | Reduce the motor noise during inverter driving Compatible with
Capacitor | MT-BSC Use in combination with a reactor and a capacitor the 75K or more
For independent operation. With frequency meter,
Manual controller AR frequency potentiometer and start switch.
3 For synchronous operation (1VA) by external signal (O
3 DC tach. follower FR-AL 0 5V, 0 t0 10V DC) *
= — - -
8 Three speed selector FR-AT For three spe.ed swﬂchln%, among high, middle and low
= speed operation (1.5VA)
Q . 3
2 | Motorized speed setter FR-FK For remote operation. AIIO\ivs operation to be controlled
(7] from several places (5VA)
= - - - -
= | Ratio setter FR-FH For ratio operatl*on. Allows ratios to be set to five
g inverters. (3VA)
S - - - -
8 | speed detector FR-FP For tra*ckmg operation by a pilot generator (PG) signal
E (3VA)
s e aarille FR-FG Mastgr controllgr (5VA) ftir parallel operation of multiple
= (maximum 35) inverters.
(7]
2 For soft start and stop. Enables acceleration/
3 Soft starter ARSAS deceleration in parallel operation (3VA) * Shared among all
o L For continuous speed control operation. Used in models
w _ ]
PEaticnidetecto FR-FD combination with a deviation sensor or synchro (5VA) *
Preamplifier FR-FA Used as an A/V converter or arithmetic amplifier (3VA) *
Pilot generator QVAH-10 For tracking operation. 70V/35VAC 500Hz (at 25001/

Rated power consumption. The power supply specifications of the FR series manual controllers and speed controllers are 200VAC 50Hz, 220V/220VAC 60Hz, and 115VAC 60Hz.

Peripheral
Dalae Features

Standard
Specifications
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] Stand-alone Option

Name (type) Specifications, Structure, etc.
® 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 Enclosure
rear of the enclosure, the enclosure can be downsized. Inside the enclosure
® The use of this attachment requires more installation area. For installation, refer to the drawing
after attachment installation (page 19). FR-A7CN
® For a panel cutting drawing, refer to page 19. N (Option)
Applied Inverter A
Type 200V Class 400V Class
Heatsink FR-A7CNO1 FR-A720-1.5K to 3.7K FR-A740-0.4K to 3.7K Inverter ij Cooling fan
protrusion FR-A7CN02 FR-A720-5.5K, 7.5K FR-A740-5.5K, 7.5K L
FR-A7CNO03 FR-A720-11K FR-A740-11K, 15K
attachment FR-A7CN04 FR-A720-15K to 22K FR-A740-18.5K, 22K I -
FR-A7CNOO FR-A7CNO05 FR-A720-30K — Heatsink
FR-A7CN06 — FR-A740-30K HH
FR-A7CNO07 FR-A720-37K, 45K FR-A740-37K to 55K
FR-A7CN08 - FR-A740-75K b=l ]
FR-A7CNO09 — FR-A740-90K .
FR-A7CN10 FR-A720-75K, 90K FR-A740-110K, 132K Icgoling wind
FR-A7CN11 FR-A720-55K —
® FR-A500 series intercompatibility attachment
The FR-A700 series inverter can be installed using installation holes of the conventional FR-
A500 series with this attachment. This attachment is useful for replacing the conventional
model with the FR-A700 series. FR-AAT nverter ‘
*The depth increases after installation of the inverter when the attachment is used. \g/—\\__l 11_
Type Applicable Inverter
FR-AAT24 FR-A740-11K, 15K
® FR-A200E/A100E series intercompatibility attachment
Intercompatibility The FR-A700 series inverter can be installed using installation holes of the conventional FR-
A200E/A100E series with this attachment. This attachment is useful for replacing the
attachment conventional model with the FR-A700 series. FR-ASAT Inverter v
FR-AAT24 *The depth increases after installation of the inverter when the attachment is used. \Iﬂ/—\\__l EL
FR-A5ATOIO
Mountable Models Compatible Former Models
Type A720 AT40 A220E A240E A120E AT40E
A5ATO1 0.4K, 0.75K — 0.4K, 0.75K — 0.75K —
0.4K, 0.75K, 1.5K, 0.4K, 0.75K, 1.5K, 0.4K, 0.75K, 1.5K, 0.75K, 1.5K, 2.2K,
A5AT02 22K, 3.7K 22K, 3.7K 1.5K, 2.2K, 3.7K 22K, 3.7K 1.5K, 2.2K, 3.7K 37K
1.5K, 2.2K, 3.7K, 0.4K, 0.75K, 1.5K,
A5AT03 55K, 7.5K 22K, 3.7K, 5.5K, 7.5K 5.5K, 7.5K, 11K 5.5K, 7.5K 55K, 7.5K, 11K | 5.5K, 7.5K, 11K
A5AT04 |11K, 15K, 18.5K, 22K | 11K, 15K, 18.5K, 22K 18.5K, 22K 18.5K, 22K 22K 22K
A5AT05 37K, 45K 37K, 45K, 55K — 55K — 55K
®Qutline dimension
(Unit: mm)
Model W | D | H |[Mass|  model w | D | H [Mass
(kg) (kg)
0.4K 104 | 72 99 0.6 HO0.4K 135 | 596 | 115 | 1.5
0.75K 104 | 74 99 0.8 HO0.75K | 135 | 59.6 | 115 | 1.5
1.5K 104 | 77 99 1.1 H1.5K 135 | 596 | 115 | 1.5
2.2K 115 77 115 | 1.5 H2.2K 135 | 596 | 115 | 1.5
3.7K 115 | 83 15 | 2.2 H3.7K 135 | 706 | 115 | 25
5.5K 115 | 83 115 | 2.3 H5.5K 160 | 72 142 | 3.5
7.5K 130 | 100 | 135 | 4.2 H7.5K 160 | 91 142 | 5.0
> 11K 160 | 111 164 | 5.2 H11K 160 | 91 146 | 6.0
g 15K 160 | 126 | 167 | 7.0 H15K 220 | 105 | 195 | 9.0
AC reactor N [185K [ 160 | 175 | 128 | 7.1 | [ H1B.5K | 220 | 170 | 215 | 8.0 | (note)1. Make selection according to the
(for power 22K 185 | 158 | 150 | 9.0 |8 H22K 220 | 170 | 215 | 95 applied motor capacity. (When the
coordination) 30K 185 | 168 | 150 | 9.7 |~ H30K 220 | 170 | 215 1 inverter capacity is Iargerthgn the
37K | 210 | 174 [ 175 | 129 H37K | 220 | 170 | 214 [ 12,5 motor capacity, make selection
FR-HAL-(H)OUK 45K | 210 | 191 | 175 | 164 HA5K | 280 | 165 | 245 | 15 ,, 2ccording to the motor capacity)
. Power factor improving reactor (FR-
55K 210 | 201 | 175 | 17.4 H55K 280 | 170 | 245 18 BAL) can be used.
75K 240 | 213 | 210 23 H75K 205 | 208 | 170 20 Power factor improving effect
110K 330 | 258 | 325 | 40 H110K | 240 | 220 | 225 | 28 FR-BAL approx.QOZA)
H185K 330 | 270 | 325 55 3. Olftﬁr;SAdli_maepnpsri?)ﬁ-?i?a/:ving shown is a
H280K | 330 | 320 | 325 80 one of a typical model. The shape
H355K | 330 | 340 | 325 | 80 differs according to each models.
H560K | 450 | 635 | 540 | 190 4. Install AC reactor (FR-HAL) as

follows.

(H)55K or less : horizontal plane
installation or vertical plane
installation

(H)75K or more : horizontal plane
installation
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Name (type) Specifications, Structure, etc.
®QOutline dimension
(Unit: mm)
"
Model W | D | H || Model W | D | H | E
0.4K 70 | 61 | 71 | 04 HO4K | 90 | 60 | 78 | 0.6 Less than D//' §
075K | 85 | 61 | 81 | 05 HO.75K | 66 | 70 | 100 | 0.8 g
1.5K 85 | 70 | 81 | 0.8 H1.5K | 66 | 80 | 100 [ 1
2.2K 85 | 70 | 81 | 0.9 H22K | 76 | 80 | 110 | 1.3 T o
3.7K 77 | 82 [ 92 | 15 H3.7K | 86 | 95 | 120 | 2.3 2Z
5.5K 77 | 92 | 92 | 19 H55K | 96 [ 100 [ 128 | 3 ES
> | 75K 86 | 98 [ 113 | 25 | [ H75K | 96 | 105 | 128 | 35
= 1K 105 | 112 [ 133 | 33 || H11K | 105 | 110 [ 137 | 45 -
N[ 15K [ 105 [ 115 [ 133 [ 41 | Y[ H15K [ 105 [125 [ 152 | 5 o8
185K | 105 [ 165 | 93 | 4.7 H185K | 114 [ 120 [ 162 | 5 38
DC reactor 22K | 105 | 175 | 93 | 56 H22K | 133 | 120 | 178 | 6 S
I &8
(for power 30K | 114 | 200 | 100 | 7.8 H30K | 133 | 120 | 178 | 65 &
coordination) 37K 133 | 195 | 117 | 10 H37K | 133 | 155 | 187 | 85
45K 133 [ 205 | 117 | 11 H45K | 133 [ 170 | 187 | 10 s
FR-HEL-(H)0DK 55K | 153 | 209 | 132 | 126 H55K | 152 | 170 | 206 | 11.5 é% £
(Note) 1. Be sure to remove the jumper across the inverter terminals P/+-P1. (A failure to do so will produce no power factor improving 8 g g

effect))
2. The wiring length between the reactor and inverter should be within 5m.
3. 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).
4. Make selection according to the motor capacity.
(When the inverter capacity is larger than the motor capacity, make selection according to the motor capacity)
5. Power factor improving reactor (FR-BEL) can be used.
Power factor improving effect
FR-BEL approx.95%
FR-HEL approx.93%
. A DC reactor for the 75K or more is supplied with the inverter.
. Outline dimension drawing shown is a one of a typical model. The shape differs according to each models.
. Install DC reactor (FR-HEL) as follows.
(H)55K or less : horizontal plane installation or vertical plane installation
(H)75K or more : horizontal plane installation

Terminal Connection
Diagram
Terminal Specification
Explanation

o ~N O
Operation
Panel

®Outline dimension 5
_ _ [o
FR-BSF01 FUR BLF MCCB — Inverter £
y & o
10 i I — Power —< ———0  [g4 8
. 9 o] 2:05 47 130 ~ supply — S+ i S/L2
o) ST oice fi TIL3 o 0
. L & I 85 Lin€ noise filter |5 | 2 ¢
Line noise filter N e S &
\ \ (Note) 1. Each phase should be wound at least 3 times (4T, 4 D £
FR-BSFO1...for 65 ol v turns) in the same direction. (The greater the number of %_ g
small capacities 33 ®©| © turns, the more effective result is obtained.) O o
) § 2. When the thickness of the wire prevents winding, use
FR- BLF 2] 160 at least 4 in series and ensure that the current passes
o L—’l through each phase in the same direction.

0
|.o© 180 3. Can be used on the output side in the same way as the
ﬂ input side.

+

Protective
Functions

4. Please use FR-BSFO01 for inverters with small

capacities of 3.7K or less. Thick wires (38mm2 or more)
can not be used. In such cases, use the FR-BLF.

®Qutline dimension

(Unit: mm)
Permissibl Outline Dimension | Resis- Permissibl Outline Dimension | Resis-
Brake Resistor erégsks; e tance A'ng Brake Resistor erégsks; e tance A&‘;rssx
T Val T Val
ype Duty W (W1 D | H g} u)e (kg) ype Duty W (w1l D |H (2;2 u)e (ka) _é
FR-ABR-0.4K 10% 140 (500 | 40 | 21 | 200 | 0.2 FR-ABR-H0.4K 10% 115 (500 | 40 | 21 | 1200 | 0.2 é
FR-ABR-0.75K 10% 215|500 40 | 21 | 100 | 0.4 FR-ABR-H0.75K 10% 140|500 | 40 [ 21 | 700 | 0.2 g
FR-ABR-H1.5K 10% 215(500| 40 | 21 | 350 0.4
FR-ABR-2.2K*1 109 240 |500| 50 | 26 | 60 0.5
% FR-ABR-H2.2K 10% 240|500 | 50 | 26 | 250 | 0.5
FR-ABR-3.7K 10% 215(500| 61 | 33 40 0.8 FR-ABR-H3.7K 10% 215(500| 61 | 33 | 150 0.8 §
§ FR-ABR-5.5K 10% 335|500| 61 | 33 | 25 1.3 § FR-ABR-H5.5K 10% 335|500| 61 | 33 | 110 1.3 §
N | FR-ABR-7.5K 10% 400|500 | 80 | 40 20 2.2 | [FR-ABR-H7.5K 10% 400 (500 | 80 | 40 75 22
) FR-ABR-11K 6% 400|700|100| 50 13 3.5 FR-ABR-H11K 6% 400 (700|100 | 50 52 3.2
High-duty FRABR-15Kk:2 | 6% |300|700{100| 50 | '8 | 24 | |FRABRH15k*4| 6% [300|700|100|50 | 18 | 24 =
brake resistor (x172)| (x2) (x2) | (x2) %
13 3.3 52 3.3 a
- - - - * 0 _, _| | 0
FR-ABR-(H)OO FR-ABR-22K*3 6% 400|700 | 100 | 50 =12)| x2) FR-ABR-H22K*5 6% 450 (700 | 100 | 50 =12)| (x2) g
*1. For the 1.5K and 2.2K inverter. ©
*2. For the 15K brake resistor, configure so that two 18Q resistors are connected in parallel.
*3. For the 22K brake resistor, configure so that two 13Q resistors are connected in parallel. >
*4. For the H15K brake resistor, configure so that two 18Q resistors are connected in series. FR-ABR-15K is indicated on the resistor. (same S
resistor as the 200V class 15K) S
*5. For the H22K brake resistor, configure so that two 52Q resistors are connected in parallel. =
D (Note) 1. When using the FR-ABR type brake resistor, remove the jumper across terminal PR-PX.
= fH Failure to remove will cause the brake resistor to overheat.
2. The regenerative brake duty setting should be less than permissible brake duty in the table 2
/V‘ above. 3
f =

3. 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.

. MYS type resistor can be also used. Note the permissible brake duty.

. Do not remove a jumper across terminal P/+ and P1 except when connecting a DC reactor.

Install a thermal relay to prevent an overheat and burnout of the brake resistor.

o oA
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Name (type)

Specifications, Structure, etc.

Brake unit
BU-(H)OO

Electrical-discharge
resistor

GZG type

GRZG type

® A brake unit is an option that fully enhances the regenerative braking capability of the inverter, and should be used with an electrical-discharge

resistor.
® Brake units should be selected according to the required braking torque.

®Brake unit selection table

Motor(kW)| 0.4
Voltage W 0.75 15 22 3.7 55 75 1 15 185 | 22 30 37 45 55
50% 30s BU-1500 BU-3700 BU-7.5K BU-15K 2xBU-15K 3x BU-15K 4x
200V BU-15K
output 4x 5x 6x 7x
100% 30s BU-1500 | BU-3700 BU-7.5K BU-15K 2xBU-15K 3xBU-15K BU-15K | BU-15K | BU-15K | BU-15K
50% 30s * BU-H7.5K BU-H15K BU-H30K 2xBU-H30K
400V 4x
output 100% 30s * BU-H7.5K BU-H15K BU-H30K 2xBU-H30K 3xBU-H30K BU-
H30K
* The inverter of 1.5K or less with 400V output can not be used in combination with a brake unit.
To use in combination with a brake unit, use the inverter of 2.2K or more.
®Combination of brake unit and electrical discharge resistor
Voltage | Brake Unit Resistor Type Usig(%\la)ble Voltage | Brake Unit Resistor Type Use(g C’:\la)ble
GRZG200-10Q
R n 2 X 2
BU-1500 GZG300W-500 (one) 2mm = BU-H7.5K (six in series) 2mm
Q.
3 GRZG200-10Q 5 3 GRZG300-5Q 5
‘g BU-3700 (three in series) 2mm ;’ BU-H15K (eight in series) 3.5mm
o
>3 GRZG300-5Q 2 =4 GRZG400-10Q 2
§ BU-7.5K (four in series) 3.5mm BU-H30K (twelve in series) 3.5mm
GRZG400-2Q 2
BU-15K (six in series) 3.5mm
®Brake unit ®Electrical-discharge resistor
_ ; /]\7,
@ T
° T
D
o o L
‘ W - D (Unit: mm)
Type W D H
(Urit: mm) GZG300W 335 | 40 | 78
Type w D H GRZG200 306 26 55
BU-1500,3700,7.5K,15K 100 | 128 | 240 GRZG300 324 | a0 9
BU-H7.5K,H15K,H30K 160 | 145 | 240 GRZG400 n 20 79

(Note) 1.Connect so that the terminal symbols of the inverter and brake unit match with each other. Incorrect connection will damage the inverter.
2.Minimize the cable length between the inverter and brake unit and the electrical-discharge resistor and brake unit. Use a twisted cable when the
wiring length exceeds 2m.
(If twisted cables are used, the wiring length should be within 5m.)

®Handling precautions
1. The thermal relay in the brake unit will trip if the rated torque is continuously output. After a trip, reset the inverter and increase its deceleration time

setting.
2. The maximum temperature rise of the electrical-discharge resistor is 100°C. Use heat-resistant wires and wire to avoid contact with resistors.
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Name (type) Specifications, Structure, etc.

®A brake unit and resistor unit are options that will fully exhibit the regenerative braking capability of the inverter and are always used as a set.
®There are six different brake units as in the following table, from which make selection according to the necessary braking torque and

deceleration time.
®The brake unit is equipped with a seven-segment LED that displays the duty (%ED) and alarm.

® Brake unit selection table
®%ED at short-time rating when braking torque is 100%

Features

Motor Capacity 5.5kW | 7.5kW [ 11kW | 15kW [ 18.5kW | 22kW | 30kW | 37kW [ 45kW | 55kW
| 200V | 55K | 7.5K | 11K | 15K | 185K | 22K | 30K | 37K [45KK | 55K E 8
nverter 400V | 55K | 7.5k | 11K | 15K | 185K | 22Kk | 30K | 37K [ 45KK | 55K 53
_[FRBU-TSK 80 | 40 | 15| 10| — | —| =] =] =] = &
~|8|FRBU3K |%ED [ — | — | 65 | 30 25 15 | 10 — — —
§ “IFR-BU-55K — | = =1 =1 9 |60 |3 |20 ] 15| 10 E-é
s o [FRBU-H1SK 80 40 15 10 — — — — — — gé
@ |5[FR-BUH30K [%ED | — | — | 65 | 30 25 15 | 10 - | -] = g0
~ [FR-BU-H55K — | = =1 =1 9 |60 |3 |20 ] 15| 10 *&
®Braking torque (%) at short-time rating when 10%ED is 15s
Motor Capacity 5.5kW | 7.5kW [ 11kW | 15kW [ 18.5kW | 22kW | 30kW | 37kW [ 45kW | 55kW 0o )
vert 200V | 55K | 7.5K | 11K | 15K | 185K | 22K | 30K | 37K [45KK | 55K %%g
nverter 400V | 55K | 7.5k | 11K | 15K | 185K | 22Kk | 30K | 37K [ 45KK | 55K oga
J[FRBUISK | 280 | 200 | 120 | 100 | 80 70 — | = — —
= |§[FRBU-3K €5 | — [ — | 260 | 180 | 160 [ 130 [ 100 [ 80 | 70 — £ g
5| |FRBUSSK |@e& — | — | — | — | 300 [ 250 | 180 | 150 | 120 | 100 5E5s
% | [FRBU-H15K 280 | 200 | 120 | 100 | 80 70 — | = — — b
® | SFRBUHEK |22 [ — | — | 260 | 180 | 160 | 130 | 100 | 80 | 70 | — -
YlFrBUHssK |&§88 — | — | — | — | 300 | 250 | 180 | 150 | 120 | 100
®Outline dimension ég
Brake Unit Resistor Unit Resistor unit g.&
Type W H D Type w H D 7
.| FRBU-15K 100 240 128 FR-BR-15K 170 450 220 _
8| FR-BU-30K 160 240 128 FR-BR-30K 340 600 220 2.
N FRBU-55K 265 240 128 FR-BR-55K 480 700 450 ES
FR-BU-H15K 160 240 128 FR-BR-H15K 170 450 220 Brake unit 8
Brake unit 8 FRBU-HIOK | 160 240 128 | FR-BR-H30K | 340 600 220 | H -
FR-BU-(H)OOK Y| FR-BU-H55K 265 240 128 FR-BR-H55K 480 700 450 g Z
H -
Resistor unit 3 é
w

FR-BR-(H)OOK

®Brake unit and resistor unit combinations and used wires

Protective
Functions

Brake Unit T Resistor Unit T Wire (P/+-P/+, N-N/-, | (Note) 1.The maximum temperature rise of the resistor unit is
axe ype esisto ype P/+-P, PR-PR) 100°C. Therefore, use heat-resistant wires (such as
> glass wires).
> FR-BU-15K FR-BR-15K 3.5mm
g FR-BU-30K FR-BR-30K 5.5mm?
N FR-BU-55K FR-BR-55K 14mm2
> FR-BU-H15K FR-BR-H15K 3.5mm?
g FR-BU-H30K FR-BR-H30K 3.5mm? @
~ FR-BU-H55K FR-BR-H55K 5.5mm2 _5
Use the wires of the above recommended size or larger. S
®
=
®Connection example " -
ON OFF Inverter
. FR-BU FR-BR 5
P ‘ T2 Pl P P P [:] 2
! ; n N~ N/~ PR PR
! L
"""" : MC Within Within =~
MCCB MC 5m 5m =
,,,,,,,, . P 3
—x =
Three-phase AC 1+ ~ | : : Inverter ]
power supply‘ﬁ(/ﬁ/_ﬁgf_v : FR-BU £
—X it Twist 38
—————————————— PH P/+ P!
Inverter N- N/- PR
>
IS
3 P+ A Within 10m, LWithin 10m! g
C 5}
e >J B A ) =
Minimize the cable length between the inverter
4 and brake unit and the resistor unit and brake
fe— 5morless — unit. Use a twisted cable when the wiring length
*1.  Connect the inverter terminals (P, N) and brake unit (FR-BU (H)) terminals so that their terminal exceeds 5m. (If twisted wires are used, the >
signals match with each other. (Incorrect connection will damage the inverter.) distance should be within 10m.) Use the wires of =
*2. When the power supply is 400V class, install a step-down transformer. the above recommended size or larger. g
*3. Be sure to remove a jumper across terminal PR-PX when using the FR-BU with the inverter of 7.5K =
or less.

Do not remove a jumper across terminal P/+ and P1 except when connecting a DC reactor.
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Name (type)

Specifications, Structure, etc.

® The brake unit and resistor unit are options that will fully exhibit the regenerative braking capability of the inverter. Use them as a set.

® There are six different brake units as in the following table, from which make selection according to the deceleration time.
® When the brake unit duty (%ED) excess and an alarm occur, errors appear in the inverter.

® Brake unit selection table

® %ED at short-time rating when braking torque is 100%

® Brake unit and resistor unit combinations and

cables

83

A 75 | 90 | 110 | 132 | 160 | 185 | 220 | 280 | 375 . Resistor Unit
Motor Capacity o | kw | kw | kw | kw | kw | kw | kw | kw || Brake Unit Type Type Cable
200V TS5K[90K|MOK| — [ — | — | — | — | —
| MT-BU555K | MT-BR5-55K 14mm?2
nvertor 400V | 75K | 90K | 110K| 132K 160K | 185K | 220K | 280K | 375K || 200V mm
MT-BU5-110K | 2xMT-BR5-55K 2x14mm?
2| MT-BU5-55K 5| —| —| =| =| =| =] =] = MT-BU5-H75K | MT-BR5-H75K 14mm?
9 %ED e | 2MTBRSH75K | 2ctamm?
=V
c| ¥ | MT-BU5-110K 2 (15|10 | — | —| —| —| —| — MT-BUS-
“BR5- 2
;‘ 400V H220K 3xMT-BR5-H75K 3x14mm
S| | MT-BU5-H75K 10| 5| = === = —| — NT-BUS-
= BR5- 2
| 4 [MT-BUSHIS0K 0|25 |20]|10]5]|5]| =] —| — HogoK | PMTBRS-HTSK | dxtdmm
MT-BU5-H220K | %ED 80 | 60 [ 40 | 25 [ 15 | 10 | 10 5 - MT-BUS-
(] 5xMT-BR5-H75K 2
V| MTBU5H280K — 80 | 65|40 |30 |20 | 15| 10| 5 H375K ) Sx4mm
MT-BU5S-H375K — | —| — | 8 | 50 | 40 | 20 | 15 | 10 | (Caution 1) Be sure to select the well-ventilated place for installa-
® Braking torque (%) at short-time rating when 100% ED is 15s ?ion of the resistgr un!t. Ventilation is necessary when
) 75 | 90 | 110 | 132 | 160 | 185 | 220 | 280 | 375 |nsta|_||ng the reS|§tor in a place, e.g. enclosure, where
Motor Capacity w [ ew [ ew [ ew | ew | ew | ow | w | kw _ heat is not well diffused. i ) o
200V 75K [ 90K | 110K (Caution 2) The temperature rise of the discharging resistor is
Inverter il S Sl Sesl S 300deg. Therefore, wire the cable so as not to touch
400V 75K | 90K | 110K | 132K | 160K | 185K | 220K | 280K | 375K the resistor. In addition, separate the parts with low
heat resistance and the resistor by at least 40 to
g MT-BUS-55K braking 70 | 60 | S0 |-—|—|—|—|—|— 50cm.
0 torque (Caution 3) The temperature of the resistor unit abnormally
=| V| MT-BUS-110K (%) 150 [ 120 [ 100 | — | — | — | — | — | — increases if the brake unit is operated exceeding the
S specified duty. Since the resistor unit may result in
8| |MT-BU5S-H75K 100 | 80 [ 70 | 55 | 45 | 40 | 35| 25 | 20 overheat if the temperature of the brake unit is left
1 4| MT-BUS-H150K | praking | 150 | 150 [ 135 110 | 90 | 80 | 70 | 50 | 40 unchanged, switch off the inverter.
(= g MT-BU5-H220K | torque | 150 | 150 | 150 | 150 | 135 | 115 | 100 | 80 | 55 * The resistor unit_is provic_led with a therm_oste_lt (a c_ontact) as
% overheat protection. If this protective device is activated under
V| MIT-BUS-+280K | (%) 150 | 150 | 150 | 150 | 150 | 150 | 125 | 100 | 70 normal operation, it is assumed that the deceleration time is too
MT-BUS-H375K 150 | 150 | 150 | 150 | 150 | 150 | 150 | 130 | 100 short. In such a case, increase the deceleration time setting of
* To obtain a large braking torque, the motor has to have a torque characteristic the inverter.
that meets the braking torque.
Check the torque characteristic of the motor.
® Outline dimension drawings
A — $ $
AA 8
P, PR terminal
. | AB 2XM6 screwxN & | 4 >
Brake unit ° o
-2
MT-BUS-(H)OOK s H] | ko 4 p L
Resistor unit g ° o
MT—BRS-(H)DDK B| BA & 4] ©
L 4 o
o | 480 I u
4 20 P 75‘ 300 ‘75
Mounting hole N c ?w“olrsnlmg hole \ LSl 450 L
CNsl
Brake Unit Type | A |[AA|AB| B [BA| ¢ |Lc| LP | LN | N [APPOX| x | v | z || Resistor Unit | Resistance |\,
[nass Type Value
200V | MT-BU5-55K 118 (102 | 90 (200 | 100 | 256.5 | 550 | 1740 | 1740 | 1 15 14|12 | 8 200V
class [MT-BU5-110K | 188 | 172 160| 200 | 100 | 2565 | 550| 2000 |2000| 2 | 30 | 22 | 12 | 8 || class | MTBR555K 200 50kg
MT-BUS-H75K | 118 | 102 | 90 | 200 | 100 | 256.5 | 550 | 1740 | 1740 | 1 15 14|12 | 8 400V | MT-BR5- 650 70k
class | H75K - 9
MT-BUS-H150K | 188 | 172 | 160 | 200 | 100 | 256.5 | 550 | 2000 | 2000 | 2 30 2 (12| 8
400V [ MT-BUSH220K | 258 | 242 | 230] 200|100 2565|550 | 2000{2000] 3 | 45 |38 | 12| 8
MT-BU5-H280K | 328 | 312 | 300 | 200 | 100 | 256.5 | 550 | 2330 | 2330 | 4 6.0 60 | 12 | 10
MT-BUS-H375K | 398 | 382 | 370 200 | 100 | 256.5 | 550 | 2330 | 2330 | 5 75 60 [ 12 | 10
® External connection diagram
T
g (Caution 1) For wiring of the brake unit and
inverter, use an accessory cable
MccB supplied with the brake unit. Con-
T RIL1 u Motor nect the main circuit cable to the
;'gee'phase T n terminals P/+ and N/- and con-
poer ' : L2 v nect the control circuit cable to
supply —ix :
1 I 1 the connector (CN8) inside by
Inverter making cuts in the rubber bush at
P+ A P the top of the inverter.
N; P; )_/ pRE (Caution 2) The brake unit which uses multi-
By ple resistor units has terminals
CR2 equal to the number of resistor
© CNs A R TH1 units. Connect one resistor unit to
P one pair of terminals (P, PR).
] IS A P (P.PR)
TH2 Brake unit
Brake unit Resistor unit
MT-BUS MT-BR5S
*1 When the power supply is 400V class, install a step-down transformer.
*2  The wiring length between the resistor unit and brake resistor should be 10m maximum when
Inverter

wires are twisted and 5m maximum when wires are not twisted.
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Name (type) Specifications, Structure, etc.
® Enables 100%-torque continuous regeneration to support continuous regenerative operation for line control, etc.
® Eliminates the need to use a brake unit with each inverter, reducing total space and total cost. .
® Saves energy since regeneration energy is used for the other inverters and excess energy is returned to the power supply. 95’
8
FR-CV-(H) (Unit mm) 5
FR-CV-(H)
Joltagel | w | p | D1 | H | JoMagel | w | p | D1 | H A
apacity apacity -~ - FR.-CV-(H)-AT =
7.5K/M1K 90 303 | 103 | 300 T T8
7OKMIKI | 4o | 305 | 105 | 300 £
2 15K 120 | 305 | 105 | 300 | > |15K 28
& [22k/30Kk [ 150 | 322 | 122 | 380 | R [22K/30K | 150 | 305 | 105 | 380 e
37K/55K 400 | 250 | 135 | 620 37K/55K 400 | 250 | 135 | 620 -
FR-CV-(H)-AT (Unit mm) kel S
T ®
Voltage/ |\ | p |pg | p | Voltagel |\ | 5 | pg| H 28
Capacity Capacity g 3
7.5K/M11K 110 | 315 | 115 | 330 7.5K/M1K/ &
> > 130 | 320 | 120 | 330
S [15K 130 | 320 | 120 | 330 | § |15K
' [22k/30k | 160 | 350 | 150 | 410 | * [22K/30K | 160 | 350 | 150 | 410

Power

. ®Connection example
regeneration

Outline
Dimension
Drawings

common converter

FR-CV-(H)OOK g 5.
= S
R1/L11 : 5
- S1/L21 = =
Dedicated stand-alone ~ FR-CV type £ i
reactor (FR-CVL) Power regeneration Inverter ks
MCCB MC1 common converter
Three hase o — @RI~ RLIZL, 6 pan )
AC By OTiatTanap? 9522 PLroTOR, © S
SUPPlY e |t L T2IL3 N/L- N/~ e
,,,,,,,,,,,, = 3
P240O QPC 8‘
=0 R/IL11
S/L21 S <t
4
&tmct1  ROYA : .
YB X103 5
©) 2
© RSO O © RES g 3
= SEQ © 4
©
o

*1.  Remove the jumpers across terminals R/L1-R1/L11 and S/L2-S1/L21 of the inverter, and connect the control circuit power supply across terminals R1/L11-S1/
L21. Always keep the power input terminals R/L1, S/L2, T/L3 open. Incorrect connection will damage the inverter. Opposite polarity of terminals N/-, P/+ will

damage the inverter.

*2. Do not insert an MCCB between the terminals P/+-N/- (between P/L+-P/+, between N/L--N/-). Do not remove a jumper across terminal P/+ and P1
except when connecting a DC reactor.

*3. Assign the terminal for X10 signal using any of Pr. 178 to Pr. 189 (input terminal function selection).

*4. Always connect the power supply and terminals R/L11, S/L21, T/MC1. If the inverter is operated without connection, the power regeneration common

converter will be damaged.

Explanations
of
Parameters

® Substantially suppresses power harmonics to realize the equivalent ® Has the power regeneration function as standard. 02
capacity conversion coefficient K5=0 in the Japanese "Harmonic ® Connects multiple inverters to enable common converter system % S
suppression guideline for consumers who receive high voltage or operation. o ‘g
special high voltage". <=

oW

®Specifications
200V 400V
Type FR-HCOO
7.5K 15K 30K 55K H7.5K H15K H30K H55K
Applicable inverter capacity *1 | 3.7Kto 7.5K | 7.5Kto 16K | 15K to 30K | 30K to 55K | 3.7Kto 7.5K | 7.5Kto 156K | 15K to 30K | 30K to 55K
. Three-phase 200V to 220V 50Hz
Rated input voltage/frequency 200V to 230V 60Hz Three-phase 380V to 460V 50/60Hz ®
Rated input current (A) 33 61 115 215 17 31 57 110 %
Rated output voltage (V) *2 293V to 335VDC 558V to 670VDC g
*1. The applicable capacity to the high power factor converter is the total capacity of the inverters. =
High power factor *2. The output voltage varies with the input voltage value.
converter =
®Qutline dimension £
-HC- s}
FR-HC-(H)OOK (Unit: mm) =
High power i
e e Reactor 1 FR- | Reactor 2FR- | Outside box Outside box
Vottage | Capacity FR-HC HCLO1 HCL02 FR-HCB @ o1 | >
Wi H|[D|[wW|H|[D|W|[H|[D|W|[H|D =
7.5K 220 [ 300 | 190 | 160 | 155 | 100 | 240 | 230 | 160 : g
190 | 320 | 165 o
200V 15K 250 [ 400 | 190 | 190 | 205 | 130 | 260 | 270 | 170 e R —_ $)
n W) 1
30K 340 [ 550 | 195 | 220 | 230 | 170 | 340 | 320 | 180 u o
270 | 450 | 203 Reactor 1, Reactor 2 =
55K 480 | 700 | 250 | 210 | 260 | 225 | 430 | 470 | 360 — IS
[ ] g
H7.5K | 220 | 300 | 190 | 160 | 150 | 100 | 240 | 220 | 160 &
400V H15K | 250 | 400 | 190 | 190 | 195 | 130 | 260 | 260 | 170 | 190 | 320 | 165 II = =
H30K | 340|550 [ 195 | 220 | 215 | 140 | 340 | 310 | 180
H55K | 480 | 700 | 250 | 280 | 255 | 190 | 400 | 380 | 285 | 270 | 450 | 203 —w ] 0 >
=i
o
<
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Name (type)

Specifications, Structure, etc.

Sine wave filter
MT-BSL-(H)OOK
MT-BSC-(H)OOK

® Application of the sine wave filter
For the FR-A700 series (75K or more) inverter, the motor voltage and current can be made to nearly sine wave shaped by providing a sine wave filter on
the output side.

1) Low noise
2) Surgeless
3) Motor loss reduction (use of standard motor)
® Application condition
The following conditions have to be satisfied to install the sine wave filter.
1) Change the Pr. 72 setting to "25". (The initial value is "2".)
The carrier frequency changes to 2.5KHz. (The sine wave filter is designed on condition that the carrier frequency is 2.5KHz. Be sure to change the
setting properly.) If the inverter is operated with Pr.72 set to other than "25", the inverter and sine wave filter may be damaged.
2) The sine wave filter can be used only for 60 Hz or less inverter frequency.
Note that the filter can not be used for the higher frequency operation than this. (Otherwise the filter loss will increase. )
3) Use the inverter with capacity one rank higher. *2
4) Install an external thermal relay of the motor.
5) This function is valid for V/F control only. (When 25 is set in Pr.72, V/F control is automatically selected.
6) Use the MT-BSL-HC when using a sine wave filter with the MT-HC.

® Circuit configuration and connection

Sine wave filter
CT:;ZIZY nverterlype Applied Inverter
Inverter \L; é 1 T (kW) Reactor for filter Capacitor for filter §
i T M
(Carrier 2.5kHz) z 11 Lt 200V | 75 | MT-BSL-75K 1xMT-BSC-75K FR-A720-90K
Reacor e Motor class | 90 | MT-BSL-90K 1xMT-BSC-90K —
Pl 75 | MT-BSL-H75K(-HC) | 1xMT-BSC-H75K FR-A740-90K
L
+ Lressa N oltage 90 | MT-BSL-H110K(-HC) | 1xMT-BSC-H110K | FR-A740-110K
0 Capacitor (Capacitor) 110 | MT-BSL-H110K(-HC) | 1xMT-BSC-H110K FR-A740-132K
- —_ 132 | MT-BSL-H150K(-HC) | 2xMT-BSC-H75K FR-A740-160K
Inverter output *Install the filter near the inverter. current 400V 160| MT-BSL-H220K(-HC)| 2xMT-BSC-H110K FR-A740-185K
voltage For a capacitor cable, use a cable class
wave form with size larger than indicated in the Wave form at a 185| MT-BSL-H220K(-HC)| 2xMT-BSC-H110K FR-A740-220K
table below "recommended cable motor terminal 220 [ MT-BSL-H220K(-HC)| 2xMT-BSC-H110K FR-A740-250K
size ". 250 | MT-BSL-H280K(-HC) | 3xMT-BSC-H110K FR-A740-280K
280 | MT-BSL-H280K(-HC) | 3xMT-BSC-H110K FR-A740-315K

*1  For the 2 x, connect capacitors in parallel as in the connection
diagram.

*2  If the rated motor current x (1.05 to 1.1) is less than 90% of the
inverter rated current, an inverter with same kW with a motor
can be used.

® Reactor for sine wave filter ® Capacitor for sine wave filter
Rating plate
Terminal H

4G
installation
hole

* Remove the eye nut after installation of the product.

Inverter type AlB|c|p|e|F|c|n |[Mss Inverter type AlB|c|p|e|F|e|n| 1 [Mass

(kg) (kg)

200V |MT-BSL-75K 330 | 150 | 285 | 185 | 216 [ 328 [ M10 [ M12 | 80 200V [MT-BSC-75K 207 | 191 (285|233 |72 | 41| 45 | ¢7 | M8 | 3.9
class |MT-BSL-90K 390 | 150 | 320 | 180 | 220 [ 330 [ M12 [ M12 | 120 class (MT-BSC-90K 282|266 | 270|183 |92 | 56 | 85 | ¢7 |M12| 55
MT-BSL-H75K 330 | 150 | 285 | 185 | 216 | 318 | M10 | M10 | 80 400V |[MT-BSC-H75K 207 [ 191 | 220 [ 173 | 72 | 41 55 97 | M6 3.0
MT-BSL-H110K 390 | 150 | 340 | 195 | 235 | 368 | M12 | M12| 140 | | class [WT-BSC-H110K | 207 | 191 | 280 | 233 | 72 | 41 | 55 | o7 | M6 | 4.0

MT-BSL-H150K | 455 | 200 | 397 | 200 | 240 | 380 | M12 |M12| 190 | =
MT-BSL-H220K | 495 | 200 | 405 | 250 | 300 | 420 | M12 [ M12 | 240 )
400v [MT-BSL-H280K | 575 | 200 | 470 | 310 | 370 | 485 | M1z |m12| 30 | Recommended cable size

class [MT-BSL-H75K-HC | 385 | 150 | 345 | 185 | 216 | 315 | mM10 | m10| 110 | The cable sizes between the Inverter and MT-BSL and between the MT-
MT-BSL-H110K-HC | 420 | 170 | 400 | 195 | 235 | 370 | M12 | M12 | 180 | BSL and IM depend on U, V, W of "Peripheral devices list" (page 87)
MT-BSL-H150K-HC| 450 | 300 | 455 | 390 | 430 | 500 | Mi2 | M12 | 250 | 1he cable size to the MT-BSC is as table below.

MT-BSL-H220K-HC| 510 | 350 | 540 | 430 | 485 | 555 |M12 |M12| 310 | [ MT-BSC-75K | MT-BSC-90K | MT-BSC-H75K | MT-BSC-H110K |

Leave more than 25mm space between capacitors.

MT-BSL-H280K-HC| 570 | 400 | 590 | 475 | 635 | 620 | M12 | M12| 480 | | 38mm? | 38mm? | 22mm? | 22mm? |
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) Dedicated cable option

Name (type) Specifications, Structure, etc. 8
3
®For dedicated motor 8
w
Inverter side Encoder side connector
MS3057-12A _
MS3106B20-295 58
~ F-DPEVSB 12P x 0.2mm £2
Earth (Ground) wire = 0
o0
/ &
£
£
i = ]
60mm o8
© ©
L 2L
80
» 8
7}
Inverter (FR-A7AP) Encoder o
PA1 A 258
=53
PA2 B 8 g ©
PB1 o] a0t
PB2 D
Cable for encoder PZ1 F £ 5.
FR-V7CBLOO P22 G EEES
MS3106B20-29S g §’<§§
(As viewed from wiring side) € £
e &
PG S Type Length L (m) -
SD R FR-V7CBL5 5 -
FR-V7CBL15 15 23
FR-V7CBL30 30 g_g
(Note) When a cable of 30m length or more is required, [©)
consult our sales office.
®Cable selection specifications 3
D
Wiring Optional Encoder Cable Specification gﬂ
Distance Dedicated Cable | Wiring 0.2mm? cables | Using larger gauge cable ) ) &
- If connection cables are not available,
5m or less FR-V7CBL5 2 parallels or more 5 .
10m or less FRVTOBLIS 2 parallels or more 0.4mm< or more make cables according to the left table. D @
15m or less ] 4 parallels or more 5 - Cables to terminals PG and SD should S 8
20m or less 4 parallels or more 0.75mm? or more i i T 2
FR-V7CBL30 p be connected in parallel or be larger in c'B €
30m or less 6 parallels or more size. %_ g
50 | *Availabl t, 2 X o
m or less vailable on reques 6 parallels or more 1.25mm?2 or more i
100m or less please consult us.
2%
o . . i 05
Encoder connector (Manufactured by Japan Aviation Electronics Industries) for reference (Unit: mm) o
Straight Plug MS3106B20-29S Angle Plug MS3108B20-29S
1-1/4-18UNEF-2B 18.3 1-3/16-18UNEF-2A 1-1/4-18UNEF-2B
Positioning keyway 18.3
2 = S 8
© E
915 ‘3
E;Effective screw length S
1-3/16-18 5
UNEF-2A 2
Effective screw length =
(Note) This angle type connector is not optional. Please obtain it separately.
>
Cable Clamp MS3057-12A 3
©
o
23.8 g
1-3/16-18UNEF-2B 10.3 O
1.6
=T S 7 j(; =
c
©
0 g
2| i ) :
maximum allowable
&J cable diameter
£
=]
o
<
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) Peripheral devices/cable size list

T A700semed

Motor Mogld:'(‘i If:aske Cir((::uit Briag(er (kMC(I:E?_)éz or Inpu(t; Si(:: leag;etic Reg:g‘ll? ginz(éed
Voltage o(tlgmjt Applica_ll_aleelnverter a eakage Current Breaker ( ) ontactor (mm2)*4
1 yp Reactor connection Reactor connection RST|uvw
Without With Without With T *7
0.4 FR-A720-0.4K 30AF 5A 30AF 5A S-N10 S-N10 2 2
0.75 FR-A720-0.75K 30AF 10A 30AF 10A S-N10 S-N10 2 2
1.5 FR-A720-1.5K 30AF 15A 30AF 15A S-N10 S-N10 2 2
22 FR-A720-2.2K 30AF 20A 30AF 15A S-N10 S-N10 2 2
3.7 FR-A720-3.7K 30AF 30A 30AF 30A S-N20, N21 | S-N10 35 315
515) FR-A720-5.5K 50AF 50A 50AF 40A S-N25 S-N20, N21 515 515)
7.5 FR-A720-7.5K 100AF 60A 50AF 50A S-N25 S-N25 14 8
1 FR-A720-11K 100AF 75A 100AF 75A S-N35 S-N35 14 14
200V class 15 FR-A720-15K 225AF 125A 100AF 100A S-N50 S-N50 22 22
18.5 FR-A720-18.5K 225AF 150A 225AF 125A S-N65 S-N50 38 38
22 FR-A720-22K 225AF 175A 225AF 150A S-N80 S-N65 38 38
30 FR-A720-30K 225AF 225A 225AF 175A S-N95 S-N80 60 60
37 FR-A720-37K 400AF 250A 225AF 225A S-N150 S-N125 80 80
45 FR-A720-45K 400AF 300A 400AF 300A S-N180 S-N150 100 100
55 FR-A720-55K 400AF 400A 400AF 350A S-N220 S-N180 100 100
75 FR-A720-75K — NV400AF400A — S-N300 125 125
90 FR-A720-90K — NV400AF400A — S-N300 150 150
0.4 FR-A740-0.4K 30AF 5A 30AF 5A S-N10 S-N10 2 2
0.75 FR-A740-0.75K 30AF 5A 30AF 5A S-N10 S-N10 2 2
1.5 FR-A740-1.5K 30AF 10A 30AF 10A S-N10 S-N10 2 2
22 FR-A740-2.2K 30AF 10A 30AF 10A S-N10 S-N10 2 2
3.7 FR-A740-3.7K 30AF 20A 30AF 15A S-N10 S-N10 2 2
515) FR-A740-5.5K 30AF 30A 30AF 20A S-N20, N21 S-N11, N12 2 2
7.5 FR-A740-7.5K 30AF 30A 30AF 30A S-N20, N21 | S-N20, N21 35 315
1 FR-A740-11K 50AF 50A 50AF 40A S-N20, N21 S-N20, N21 515 515)
15 FR-A740-15K 100AF 60A 50AF 50A S-N25 S-N20, N21 8 8
18.5 FR-A740-18.5K 100AF 75A 100AF 60A S-N25 S-N25 14 8
22 FR-A740-22K 100AF 100A 100AF 75A S-N35 S-N25 14 14
30 FR-A740-30K 225AF 125A 100AF 100A S-N50 S-N50 22 22
37 FR-A740-37K 225AF 150A 225AF 125A S-N65 S-N50 22 22
45 FR-A740-45K 225AF 175A 225AF 150A S-N80 S-N65 38 38
55 FR-A740-55K 225AF 200A 225AF 175A S-N80 S-N80 60 60
400V class 75 FR-A740-75K — 225AF 225A — S-N95 60 60
90 FR-A740-90K — 225AF 225A — S-N150 60 60
110 FR-A740-110K — 225AF 225A — S-N180 80 80
132 FR-A740-132K — 400AF 400A — S-N220 100 125
150 FR-A740-160K — 400AF 400A — S-N300 125 150
160 FR-A740-160K — 400AF 400A — S-N300 125 150
185 FR-A740-185K — 400AF 400A — S-N300 150 150
220 FR-A740-220K — 600AF 500A — S-N400 2 x100 2 x 100
250 FR-A740-250K — 600AF 600A — S-N600 2x100 | 2x100
280 FR-A740-280K — 600AF 600A — S-N600 2x125 2x125
315 FR-A740-315K — 800AF 700A — S-N600 2x150 | 2x150
355 FR-A740-355K — 800AF 800A — S-N600 2x200 | 2x200
400 FR-A740-400K — 1000AF 900A — S-N800 2x200 | 2x200
450 | FR-A740-450K — 1000AF 1000A — ;?:c?lﬁ: fated | 2250 | 2250
500 | FR-A740-500K = 1200AF 1200A = ;?gglfc feted | 2,250 | 2x250
*1. Selections for use of the Mitsubishi 4-pole standard motor with power supply voltage 200VAC (200V class)/400VAC (400V class) 50Hz.
*2. Select the MCCB according to the inverter power supply capacity.
Install one MCCB per inverter.
For installations in the United States or Canada, use the appropriate UL and cUL listed Class RK5, class T — - IM
or Class L type fuse or molded case circuit breaker (MCCB).
For details, refer to the Instruction Manual (basic) IM
*3. 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 stop during motor driving, the electrical durability is 25 times.
When using the MC for emergency stop during motor driving or using on the motor side during commercial-power supply operation, select the class AC-3 rated current for
the motor rated current.
*4. Cable

For the 55K or less, the cable size is that of the cable (HIV cable (600V class 2 vinyl-insulated cable) etc.) with continuous maximum permissible temperature of 75°C. Assumes
that the ambient temperature is 50°C or less and the wiring distance is 20m or less.
For the 75K or more, the recommended cable size is that of the cable (e.g. LMFC (heat resistant flexible cross-linked polyethylene insulated cable)) with continuous maximum
permissible temperature of 90°C. Assumes that the ambient temperature is 50°C or less and wiring is performed in an enclosure.
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[ Selection of rated sensitivity current of earth (ground) leakage current breaker

When using the earth leakage current breaker with the  ®Selection example (in the case of the left figure) 8
inverter circuit, select its rated sensitivity current as Breaker Designed For =
. . (4]
follows, independently of the PWM carrier frequency. En e T Standard o
Breaker designed for harmonic and surge suppression Suppression Breaker
Rated sensitivity current 1An>10 X (Ig1+Ign+lgi+lg2+igm) Leakage current o0 5% 5m - g 2
Standard breaker Ig1 (mA) ~1,000m ‘5%
Rated sensitivity current 1An>10 X {(Ig1+Ign+Igi+3 X (Ig2+Igm)} fifa)
Ig1,192 : Leakage currents in wire path during commercial power supply :_gena(I;?Ag)e current 0 (without noise filter) &
operation
Ign : Leakage current of inverter input side noise filter Leakage current 1 (without EMC filter) g
Igm : Iag(aelr(:tgi;gncurrent of motor during commercial power supply Igi(mAg; Refer to the following table for the leakage E?B
lgi . Inverter unit leakage current current of the inverter §:§
Leakage current 50m  _ Pa
Example of leakage current of Leakage current example of Ig2(mA) 33 X T ooom =1.65
cable path per 1km during the three-phase induction motor 9 St LT
commercial power supply operation ~ during the commercial Motor leakage 53
when the CV cable is routed in power supply operation current Igm 0.18 g 22
metal conduit (200V 60Hz) A ' S53
(200V 60Hz) (mA) -
< 120 E 20 Total leakage 3.00 6.66
= = current (mA)
£ 100 £ 1.0 — s £
S 80 & 07 Rated sensitivity g _8¢g
S [~ £ HHH A EETSS
3 60 = 305 current (mA) 30 100 SEEE
° ® 03 EEEE
) ;tg I S0z (= 1g % 10) £
3 8 "
3 o S o ) . )
235 [B142z8 8IS0 12 31T 5 ezsres ®|nverter leakage currents (with and without EMC filter) s_
Cable size (mm?) Motor capacity (kW) Input power conditions "5 %
o
Example (200V class: 220V/60Hz, 400V class: 440V/60Hz, &

e oo
55mm2x5m  5.5mm? x 50m power supply unbalance within 3%)

- Voltage EMC Filter 3
ELB | Noise Earth (Ground) o -
Py iiter 3¢ ) ON (mA) OFF (mA) £2
—0 { Inverter 200V g
2.2kwW Phase 200 22 (1) 1 o
Ig1 = ~lgn é =lg2 = Igm grounding
= 400 30 1 2 o
lgi = S 2
= ©
©
Note:1. Install the earth leakage current breaker (ELB) on the input side of the inverter. Earthed-neutral = GE
2.Inthe A connection earthed-neutral system, the sensitivity current is blunt against system é- @
an earth (ground) fault in the inverter output side. Earthing (Grounding) must 400 1 1 o %
conform to the requirements of national and local safety regulations and electrical
codes. (NEC section 250, IEC 536 class 1 and other applicable standards)

* For the 200V class 0.4K and 0.75K, the EMC filter is always valid.
The leakage current is TmA.

Protective
Functions

Options

Warranty Compatibility Motor Instructions

Inquiry
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Precautions for Operatio :

Precautions for use of the inverter

A Safety Precautions

® To operate the inverter correctly and safely, be sure to read the
"instruction manual" before starting operation.

® This product has not been designed or manufactured for use with
any equipment or system operated under life-threatening
conditions.

® Please contact our sales office when you are considering using this
product in special applications such as passenger mobile, medical,
aerospace, nuclear, power or undersea relay equipment or system.

® Although this product is manufactured under strict quality control,
safety devices should be installed when a serious accident or loss
is expected by a failure of this product.

® The load used should be a three-phase induction motor only.

[ Operation

® A magnetic contactor (MC) provided on the input side should not be
used to make frequent starts and stops. It could cause the inverter
to fail.

® However, at this time, the motor cannot be brought to a sudden
stop. Hence, provide a mechanical stopping/holding mechanism for
the machine/equipment which requires an emergency stop.

® |t will take time for the capacitor to discharge after shutoff of the
inverter power supply. When accessing the inverter for inspection,
wait for at least 10 minutes after the power supply has been
switched off, and check to make sure that there are no residual
voltage using a tester or the like.

I Wiring

® Application of power to the output terminals (U, V, W) of the inverter

will damage the inverter. Therefore, fully check the wiring and
sequence to ensure that wiring is correct, etc. before powering on.

® The terminals P/+, P1, N/- are provided for connection of a
dedicated option. Connect only a dedicated option. Do not short the
frequency setting power supply terminal 10 and common terminal 5
or the terminal PC and terminal SD.

| Power supply

® When the inverter is connected under a large-capacity power
transformer (1000kVA or more transformer) or when a power
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-HEL).

(kVA)

5300

5000 | Capacities requiring
Jinstallation of

4000 AC reactor

3000 |
2000 |
1000 +—

Power supply system
capacity

110165 247 330 420
Inverter capacity

550 kVA

® |f a surge voltage occurs in the power supply system, this surge
energy may flow into the inverter, causing the inverter to display
overvoltage protection (E.OVO) and come to an alarm stop. To
prevent this, always install an optional AC reactor (FR-HAL).

L A700semedl

. Installation

® Avoid hostile environment where oil mist, fluff, dust particles, etc.
are suspended in the air, and install the inverter in a clean place or
put it in an ingress-protected "enclosed" enclosure. When placing
the inverter in an enclosure, determine the cooling system and
enclosure dimensions so that the ambient temperature of the
inverter is within the permissible value. (refer to page 10 for the
specified value)

® Do not install the inverter on wood or other combustible material as
it will be hot locally.

® |Install the inverter in the vertical orientation.

[ Setting

® The inverter can be operated as fast as a maximum of 400Hz by
parameter setting. Therefore, incorrect setting can cause a danger.
Set the upper limit using the maximum frequency limit setting
function.

® A setting higher than the initial value of DC injection brake
operation voltage or operation time can cause motor overheat
(electronic thermal relay trip).

. Real sensorless vector control

® Make sure to perform offline auto tuning before performing real
sensorless vector control.

® The carrier frequencies are selectable from among 2k, 6k, 10k,
14kHz for real sensorless vector control.

® Torque control can not be performed in the low speed region and at
a low speed with light load. Choose 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. Perform pre-excitation after making sure that there will be no
problem in safety if the motor runs.

® Do not switch between the STF (forward rotation command) and
STR (reverse rotation command) during operation under torque
control. Overcurrent shut-off error (E.OCO) or opposite rotation
deceleration error (E.11) occurs.

® For the 0.4K to 3.7K, the speed deviation may become large at
20Hz or less and torque may become insufficient in the low speed
region under 1Hz during continuous operation under real
sensorless vector control. In such case, stop operation once and
reaccelerate to improve the problems.

® When the inverter is likely to start during motor coasting under real
sensorless vector control, set to make frequency search of
automatic restart after instantaneous power failure valid (Pr. 57 #
"9999", Pr. 162 ="10").

® The 22K does not comply with the 2nd environment of the EMC
Directive.



Precautions for selection
[ Inverter capacity selection

® When operating a special motor or more than one motor in parallel
with a single inverter, select the inverter capacity so that 1.1 times
the total rated motor current is less than the rated output current of
the inverter.

[ Starting torque of the motor

® The start and acceleration characteristics of the motor driven by the
inverter are restricted by the overload current rating of that inverter.
Generally the torque characteristic is less than when the motor is
started by a commercial power supply. When torque boost
adjustment, advanced magnetic flux vector, real sensorless vector
or vector control cannot provide enough starting torque, select the
inverter of one rank higher capacity or increase the capacities of
both the motor and inverter.

. Acceleration/deceleration times

® The acceleration/deceleration time of the motor depends on the
motor-generated torque, load torque and load inertia moment
(GD?).

® When the torque limit function or stall prevention function is
activated  during  acceleration/deceleration, increase the
acceleration/deceleration time as the actual time may become
longer.

® To decrease the acceleration/deceleration time, increase the torque
boost value (setting of a too large value may activate the stall
prevention function at a start, resulting in longer acceleration time), use
the advanced magnetic flux vector control or real sensorless vector
control, or increase the inverter and motor capacities. To decrease the
deceleration time, it is necessary to add the brake unit (FR-BU, MT-
BU5), power regeneration common converter (FR-CV), power
regeneration unit (MT-RC) or a similar device to absorb braking
energy.

Power transfer mechanism
(reduction gear, belt, chain, etc.)

® When an oil-lubricated gear box, speed change/reduction gear or
similar device is used in the power transfer system, note that
continuous operation at low speed only may deteriorate oil
lubrication, causing seizure. When performing fast operation at
higher than 60Hz, fully note that such operation will cause strength
shortage due to the noise, life or centrifugal force of the power
transfer mechanism.

[ Instructions for overload operation

® When performing operation of frequent start/stop of 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. Decreasing current may
increase the life. However, decreasing current will result in
insufficient torque and the inverter may not start. Therefore, choose
the inverter which has enough allowance for current.
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Installation and selection of moulded
case circuit breaker

Install a moulded case circuit breaker (MCCB) on the power
receiving side to protect the wiring of the inverter input side. For
MCCB selection, refer to page 87 since it depends on the inverter
power supply side power factor (which changes depending on the
power supply voltage, output frequency and load). Especially for a
completely electromagnetic MCCB, one of a slightly large capacity
must be selected since its operation characteristic varies with
harmonic currents. (Check it in the data of the corresponding
breaker.) As an earth leakage current breaker, use the Mitsubishi
earth leakage current breaker designed for harmonics and surge
suppression. (Refer to page 88.)

When installing a moulded case circuit breaker on the output side of the
inverter, contact each manufacturer for selection of the moulded case
circuit breaker.

Handling of primary side magnetic
contactor

For operation via external terminal (terminal STF or STR used),
provide an input side MC to prevent an accident caused by a natural
restart at power recovery after a power failure, such as an
instantaneous power failure, and to ensure safety for maintenance
work. Do not use this magnetic contactor to make frequent starts and
stops. (The switching life of the inverter input circuit is about
1,000,000 times. ) For parameter unit operation, an automatic restart
after power failure is not made and the MC cannot be used to make a
start. Note that the primary side MC may be used to make a stop but
the regenerative brake specific to the inverter does not operate and
the motor is coasted to a stop.

Handling of the secondary side
magnetic contactor

Switch the magnetic contactor between the inverter and motor only
when both the inverter and motor are at a stop. When the magnetic
contactor is turned on while the inverter is operating, overcurrent
protection of the inverter and such will activate. When an MC is
provided to switch to a commercial power supply, for example, it is
recommended to use commercial power supply-inverter switchover
operation Pr.135 to Pr.139.

I Thermal relay installation

The inverter has an electronic thermal relay function to protect the
motor from overheating. However, when running multiple motors
with one inverter or operating a multi-pole motor, provide a thermal
relay (OCR) between the inverter and motor. In this case, set the
electronic thermal relay function of the inverter to 0A. And for the
setting of the thermal relay, add the line-to line leakage current
(refer to page 92) to the current value on the motor rating plate.

For low-speed operation where the cooling capability of the motor
reduces, it is recommended to use a thermal protector or
thermistor-incorporated motor.

B Measuring instrument on the output side

When the inverter-to-motor wiring length is large, especially in the
400V 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.

To measure and display the output voltage and output current of the
inverter, it is recommended to use the terminal AM-5 output
function of the inverter.

Disuse of power factor improving capacitor
(power 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 install a capacitor or surge suppressor. For power
factor improvement, use a power factor improving DC reactor (see
page 80).

L A700semedl

] Wire thickness and wiring distance

When the wiring length between the inverter and motor is long, use
thick wires so that the voltage drop of the main circuit cable is 2% or
less especially at low frequency output. (A selection example for
the wiring distance of 20m is shown on page 87)

Especially at a long wiring distance, the maximum wiring length
should be within the length in the table below since the overcurrent
protection function may be misactivated by the influence of a
charging current due to the stray capacitances of the wiring.

(The overall wiring length for connection of multiple motors should
be within the value in the table below.)

Pr.72 PWM frequency selection 0.4K 0.75K 1.5K or
setting (carrier frequency) : : more
2 or less 300m 500m 500m
3to 15 200m 300m 500m

Use the recommended connection cable when installing the
operation panel away from the inverter unit or when connecting the
parameter unit.

For remote operation via analog signal, wire the control cable
between the operation box or operation signal and inverter within
30m and away from the power circuits (main circuit and relay
sequence circuit) to prevent induction from other devices.

When using the external potentiometer instead of the parameter
unit to set the frequency, use a shielded or twisted cable, and do
not earth (ground) the shield, but connect it to terminal 5 as shown
below.

Frequency setting Twisted cable

Frequency setting
potentiometer potentiometer

) Earth (Ground)

When the inverter is run in the low acoustic noise mode, more
leakage currents occur than in the non-low acoustic noise mode
due to high-speed switching operation. Be sure to use the inverter
and motor after grounding (earthing) them. In addition, always use
the earth (ground) terminal of the inverter to earth (ground) the
inverter. (Do not use the case and chassis)

. Noise

When performing low-noise operation at higher carrier frequency,
electromagnetic noise tends to increase. Therefore, refer to the
following measure example and consider taking the measures.
Depending on the installation condition, the inverter may be
affected by noise in a non-low noise (initial) status.

® The noise level can be reduced by decreasing the carrier frequency
(Pr:72).

® As measures against AM radio broadcasting noise and sensor
malfunction, turning on the built-in EMC filter produces an effect.
(For the switching method, refer to the instruction manual.)

® As measures against induction noise from the power cable of the
inverter, providing a distance of 30cm (at least 10cm) or more and
using a twisted pair shielded cable as a signal cable produces an
effect. Do not earth (ground) shield but connect it to signal common
cable.

Example of noise reduction techniques

Install filter (FR-BLF,

Enclosure Decrease carrier frequency FR'BSFM )on .
| inverter output side.

Inverter — T R
power % E,MC Inverter Motor
supply —=x filter A

Use 4-core cable for motor

Separate inverter and power cable and use one cable
power line by more than as earth (ground) cable.

30cm (at least 10cm) ——»

from sensor circuit. ﬂ L Use a twisted pair shielded cable

Control Power Sensor

power ; supply for
H( : sensor
supply
encosie drects, /§ % Do not earth (ground) shield but

enclosure directly. connect it to signal common cable.
Do not earth (ground) control cable.
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. Leakage cu rrents For compliance to the "Harmonic suppression guideline for consumers
who receive high voltage or special high voltage"

Capacitances exist between the inverter /O cables, other cables
and earth and in 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.

Input Power Target

Supply Capacity Measures

Make a judgment based on “Harmonic suppression
guideline for consumers who receive high voltage
or special high voltage” issued by the Japanese

Features

Therefore, take the following measures. Select the earth leakage Three-phase Ministry of Economy, Trade and Industry (formerly
current breaker according to its rated sensitivity current, 200V Ministry of International Trade and Industry) in T o
independently of the carrier frequency setting. September 1994 and take measures if necessary. 88
For calculation method of power supply harmonics, =3
To-earth (ground) Ieakage currents refer to materials below. e gl
T Infl am A", X Reference materials
ype pruencelan easures capacities | , “Harmonic suppression measures of the inverter” @
Leakage currents may flow not only into the inverter's own line Jan. 2004 JEMA :Japan Electrical -6
but also into the other lines through the earth (ground) cable, Manufacturer’'s Association & ®
etc.These leakage currents may operate earth (ground) leakage Three-phase . “Calculation method of harmonic current of 2
circuit breakers and earth leakage relays unnecessarily. 400V the general-purpose inverter used by specific & 3;:_
® Countermeasures e e 2]
Influence - If the carrier frequency setting is high, decrease the Pr.72 JEM-TR201 (revised in Dec. 2003): Japan
and PWM frequency selection setting. Electrical Manufacturer’s Association So
measures Note that motor noise increases. Select Pr.240 Soft-PWM 2 -g 2
operation selection to make the sound inoffensive. . B . . L =52
By using earth leakage circuit breakers designed for For compliance to “Harmonic suppression guideline of the SEES
harmonic and surge suppression in the inverter's own line transistorized inverter (input current of 20A or less) for consumers =

and other line, operation can be performed with the carrier

frequency kept high (with low noise). other than specific consumers” published by JEMA.

Inverter Inpsu: Polwer C??;:y Measures ESs
Power PPly p = = g
supply Connect the AC reactor or DC reactor recommended E E
i = Leakage q g q L
Undesirable breaker <------ J in a catalog or an instruction manual.
cupentpath NV2 Reference materials -
ot Three-phase | 3.7kW or “Harmonic suppression guideline of the general- S5
Leakage 200V less : / o T
L s purpose inverter (input current of 20A or less) 58
JEM-TR226 (enacted in Dec. 2003):Japan 1o}
Line leakage current Electrical Manufacturer’s Association
Type Influence and Measures g
This leakage current flows via a static capacitance ® Calculation of outgoing harmonic current £
between the inverter output cables. ) i s
Outgoing harmonic current = fundamental wave current (value converted o

The external thermal relay may be operated unnecessarily
by the harmonics of the leakage current. When the wiring from received power voltage) X operation ratio x harmonic content
length is long (50m or more) for the 400V class small-
capacity model (7.5kW or less), the external thermal relay
is likely to operate unnecessarily because the ratio of the
leakage current to the rated motor current increases.

® Countermeasures

- Operation ratio:Operation ratio = actual load factor xoperation time ratio
during 30 minutes

- Harmonic content: found in Table.

Influence and

2 @
S 2
® (5]
©

c'c E
ol
S ©
x

oo

measures .
Use Pr.9 Electronic thermal O/L relay. Table 1:Harmonic content (values of the fundamental current is 100%)
- If the carrier frequency setting is high, decrease the Pr.72
PWM frequency selection setting. Reactor 5th | 7th | 11th | 13th | 17th | 19th | 23rd | 25th g g
Note that motor noise increases. Select Pr.240 Sofi-PWM Not used 65 | 41 8.5 7.7 4.3 3.1 26 1.8 ‘qo: 5
operation selection to make the sound inoffensive. Used (AC side) 38 |145| 74 34 3.2 1.9 17 13 %S
;I'o Ensure that :he‘tn_\otor is protegte(;:ltagainst Itine—to—lir:e Used (DC side) 30 13 84 5.0 47 32 3.0 22 ol
eakage currents, It IS recommended 10 use a temperature =
senso% to directly detect motor temperature. ” Used (AC, DC sides)| 28 | 9.1 72 4.1 32 24 1.6 1.4
12}
mccB mC Thermal relay Motor Table 2:Rated capacities and outgoing harmonic currents of inverter-driven motors é
. Power H(//—U/ﬁ N R 8-
Undesirable supply $ = —| Inverter = B} Appli- | Rated | Fundamental Outgoing Harmonic Current Converted from
current path — X Tr—g—— cable | Current |WaveCurrent| Rated 6.6kV(mA)
L capacitances = Motor( [A] fcr::';m c?x:;ty (No reactor, 100% operation ratio) ”
Line-to-line leakage currents path kW) |200V|400V (mA) 5th | 7th | 11th | 13th | 17th | 19th | 23rd | 25th S
04 [161]081 49 0.57 |[31.85[20.09]4.165[3.773[2.107[1.519]1.274]0.882 B
©® Harmonic suppression guideline in Japan 075 |274|137| 83 0.97 |53.95[34.03]7.0556.391(3.569|2.5732.158[ 1.494 =
Harmonic currents flow from the inverter to a power receiving point via a 15 ]550)275| 167 1.95 |108.6|68.47|14.20]12.86|7.181)5.177)4.342/3.006 =
power transformer. The harmonic suppression guideline was established BN 7931396 240 | 2.81 ]156.0|9840(2040]18.4810.527.440|6.24014.320
to protect other consumers from these outgoing harmonic currents. RN 130650 394 | 461 [257.1]161.5/3349)30.34{16.94]12.21]10.24|7.002
The three-phase 200V input specifications 3.7kW or less are 55 [19.1]955] 579 6.77 |376.1]237.4]49.22]44.58(24.90[17.95[15.05]10.42 5
previously covered by "Harmonic suppression guideline for household QR £25-11 1 2:C | 7O |- O | 502 51826696 595751 335724 06 | 2031 8119 57 S
appliances and general-purpose products” and other models are 1 [369]185] 1121 13.1 [728.7]459.6]95.29|86.32[48.20[34.75[29.15[20.18
covered by "Harmonic suppression guideline for consumers who 15 [498]249] 1509 17.6 [980.9]618.7]128.3]116.2]64.89]46.78[39.24[27.16
receive high voltage or special high voltage". However, the general- 1;5 31"11 Ly ;ggo ;1'8 1229 7?2'2 158'; 1;3'2 79'28 57'62 43'32 3348 >
purpose inverter has been excluded from the target products covered 30 92-0 ig'g 2978 315{3 193? izg-s 222-5 222-3 ?273 22-27 ?7-22 2232 3
by "Harmonic suppression guideline for household appliances and 37 | 121 |60.4| 3660 | 42.8 |2379]1501|311.1]281.8|157.4| 113.595.16|65.88 3
general-purpose products” in January 2004. Later, this guideline was 25 147 (735 2450 521 2893 1825(37831342.7 (191 21138.0[115.7 [80.10 E
repealed on September 6, 2004. All capacities of all models are now 55 | 180|899 5450 | 63.7 |3543]2235|463.3419.7]234.4]169.0]141.7]98.10 )
targgt prqducts of "Harmoniq suppression guideline for consumers who 75 245 | 123 | 7455 872 120371 969 | 626 | 373 | 350 | 239 | 224 | 164
receive high voltage or special high voltage". 90 [ 293 | 147 | 8909 | 104 |2673|1158] 748 | 445 | 419 | 285 | 267 | 196 z
"Harmonic suppression guideline for consumers who receive high 110 | 357 [ 179 | 10848 127 |3254[1410] 911 | 542 [ 510 | 347 | 325 | 239 =
voltage or special high voltage" 132 | — [ 216 | 13091 153 |3927[1702] 1100 | 655 | 615 | 419 | 393 | 288 S
This guideline sets forth the maximum values of harmonic currents 160 | — | 258 | 15636 183 |4691]2033|1313| 782 | 735 | 500 | 469 | 344
outgoing from a high-voltage or especially high-voltage consumer who 220 | — | 355 | 21515 252 |6455|2797 (1807|1076 | 1011 | 688 | 645 | 473
will install, add or renew harmonic generating equipment. If any of the 250 | — | 403 | 24424 286 |7327|3175[2052 (1221 (1148 | 782 | 733 | 537
maximum values is exceeded, this guideline requires that consumer to 280 | — | 450 | 27273 319 |8182(3545(2291 (1364|1282 873 | 818 | 600 =
take certain suppression measures. 315 | — [506 | 30667 359 [ 920039872576 [ 1533 [ 1441] 981 | 920 | 675 :g’
Users who use models other than the target models are not covered by 355 | — | 571 | 34606 405 |10382| 4499 | 2907 | 1730 1627 | 1107 | 1038 | 761 -
the guideline. 400 — | 643 | 38970 456 | 116915066 | 3274 | 1949 | 1832 [ 1247 | 1169 | 857
However, we ask to connect an AC reactor or a DC reactor as before to SO0 — | 723 | 43818 o1l 219146 156961186813{12i10/1}i20601| i 0211131 51| 1964
the users who are not covered by the guideline. 500 — | 804 | 48727 570 |14618| 6335|4093 | 2436 | 2290 | 1559 | 1462 | 1072
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Application to Motor

Application to standard motors
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] Motor loss and temperature rise  Vibration

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.

I Motor torque

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.

1. Vibration due to imbalance of the rotator itself including the machine

2. 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 Pr72 PWM frequency
selection is changed. When a two-pole motor is operated at higher
than 60Hz, caution should be taken since such operation may cause
abnormal vibration.

When the Mitsubishi standard squirrel-cage motor (SF-JR, 4-pole) and inverter of the same capacity are used, the torque characteristics are

as shown below.

eMaximum torque for short time

60Hz Torque Reference

50Hz Torque Reference

Maximum torque for short time (0.4 to 3.7K)

* (5.5K to 55K)

Real Sensorless
Vector Control

ol |
0.3 20 60 120
Output frequency (Hz)

Maximum torque for short time(0.4 to 3.7K)

=]
=)

* (5.5K to 55K)

%)
=]

100[!

Output torque

531

B

old \ :
0.3 20 50 120
Output frequency (Hz)

Output frequency (Hz)

© 150

2 o 140

‘= 3 110

] § 100

o 2%

T8 3 ‘

S (%) 30t

1 .‘

120

Output frequency (Hz)

200% torque (60Hz torque reference) is output at 0.3Hz operation under real *1. Torque boost minimum (0%)
sensorless vector control. (0.4 to 3.7K) *2. Torque boost standard (initial value)
(* 0.3Hz 150% torque for the 5.5K to 55K) *3. Torque boost large (0.4K, 0.75K... 10%, 1.5K to 3.7K... 7%, 5.5K, 7.5K... 6%,
A 60Hz torque reference indicates that the rated torque of the motor running at 11K or more... 4%)
*4. Torque boost adjustment (3.7kW or less)

60Hz is 100%, and a 50Hz torque reference indicates that the rated torque of
the motor running at 50Hz is 100%

eContinuous torque (real sensorless vector control)

60Hz Torque Reference

50Hz Torque Reference

0.4K to 3.7K 5.5K 7.5K to 30K

Output frequency (Hz)

0.41t03.7K
5.5K 7.5K to 30K
85 ;
80[¥i- Y-
g Bl
s S 65
5 Z 60|+
5 S 55
g ‘ ERHIAT ;
(%) ! (02Kto55K) | 3 (oc/i)“ (0:2K1956K) ; ;
IR, | sl L |
ot L ¢ ‘ : ol 1t ;
36 2030 40 60 120 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)
©® 200/220V 60Hz or 200V 50Hz 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. You can also set 60Hz in a 50Hz power supply area.

® As shown in the chart, the 60Hz torque reference setting allows you to use the motor more efficiently as it can bring out the 100% torque of the motor

continuously.
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Application to constant-torque motors

| SF-HRCA type ) Standard specifications (indoor type) 2
w
e Continuous operation even at low speed of 0.3Hz is Output | Number | Frequency T
. . Common Specifications
possible. (when using real sensorless vector control) (kW) | of Poles Range Tg
Qo
For the 37kW or less (except for 22kW), load torque is 00;15 53
. o
not need to be reduced even at a low speed and 15 Standard frequency 60Hz &
constant torque (100% torque) continuous operation is 2.2 3to120Hz | eRotation direction (CCW) is @
. s . 37 i i S
possible within the range of speed ratio 1/20 (3 to 60Hz). 55 counterclockwise when viewed B
L. . ) : from the motor end 28
(The characteristic of motor running at 60Hz or more is 7.5 elLead wire 58
that output torque is constant.) :; 4 3.7kW or less.....3 pcs. ®
e Installation size is the same as that of the standard motor 185 310 100Hz | 9-5KW ormore...6 or 12 pcs. 059
. e ®Ambient t ture: 40 °C coL
* Note that operation characteristic in the chart below can 22 molent lemperature 552
. . . 30 maximum 0ES
not be obtained if V/F control is employed. 37 Protective structure is JP44 &
45 3 to 65Hz
55

Terminal Connection
Diagram
Terminal Specification
Explanation

eContinuous rated range of use (real sensorless vector control)

Operation
Panel

60Hz Torque Reference (when inverter is 0.4kW to 37kW) 60Hz Torque Reference (when inverter is 45kW to 55kW)

Maximum torque for short time (0.4kW to 3.7kW)

Maximum torque 3
for short time
(5.5kW to 37kW)

Parameter
List

Maximum torque
for short time

150

150 1 1 @ 12
) | Continuous S &
2 | operation 220V 2 Ko
g ® I torque S5 E
-— =] I © ©
S 100 200V gmof} 3 &
= Z s f S
70 Hdmmm e 2 70H
(%) QMmoo g 63 -1~ -
GOy i _a___ po_ o o ___1>o_ (O]
@[ ‘ ! - Cha k ! - £5
48)H-1- - - - - i oot B R iy oo ] 85
40)[ 1 | | I [ : : | 1 B <
[ 1 | 1 i | \ 1 1 ==Y
1 | I ! : : ! ! : : e
ol ; ! . ottt ; : .
033 20 60 120 033 10 20 60 120
Output frequency (Hz) Output frequency (Hz) @
c
Values in parenthesis apply to the 0.4kW to 0.75kW '%
o
Please contact us separately for the motor constants during real sensorless vector control.
3
2
Application to vector control dedicated motors (SF-V5RU) (55kW or less) £
I Motor torque
g
. . . o
When the vector control dedicated motor (SF-V5RU) and inverter are used, the torque characteristics are as shown below. p=
1.5KW to 22kW 30KW to 55kW >
5
Maximum torque for short time Maximum torque for short time g
o 150 o 150 g
=} A =] h o
g ’ : g ) : (s}
k<] Continuous : o Continuous .
5 100 operation torquel 5 100 operation torque; Constant power
% Constant power ‘% [ e it et Reduced output =
O 7Bfucmmmc N T o : ©
(%) ! : (%) 3}-ccmn- £
L0 Rt EEEE R . 60r ‘ =
H ! 40f------- "
0 1500 3000 0 1500 2400 3000 >
Speed (r/min) Speed (r/min) =
o
=
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I Motor type

B A700seme

SF-V5RU 5K

Symbol| Structure Symbol|  Structure Symbol | Output (kW) | Symbol | Output (kW) Symbol|Electromagnetic brake| |Symbol| Protective device
None |Horizontal type None 200V class 1K 1.5 18K 18.5 None Without None | With thermal protector
& Flange type H 400V class 2K 22 22K 22 B With * T With thermistor
3K 3.7 30K 30
5K 55 37K 37 Symbol| Rated speed (r/min) | Maximum speed (r/min)
* Since a brake power device is a stand-alone, 7K 75 45K 45 None 1500 3000
install it inside the enclosure. 11K 11 55K 55 1 1000 2000
(This device should be arranged at the customer side.) 15K 15 3 1000 3000
4 500 2000
] Dedicated motor model lineup
Rated speed: 1500r/min (4 pole)
Model Standard | Rated output (kW) | 1.5 2.2 3.7 5.5 7.5 1 15 | 185 | 22 30 37 45 55
type Flame number 90L | 100L | 112M | 132S | 132M | 160M | 160L | 180M | 180M | 200L | 200L | 200L | 225S
Standard horizontal type SF-V5RU(H)O ([ ] ([ ] [ ] [ ] [ ] [ ] [ ] [ ] (] [ [ [ (]
Flange type SF-V5RUF(H)O [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ [ [ —
Standard horizontal type with brake SF-V5RU(H)OB [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ [ [ [ ]
Flange type with brake SF-V5RUF(H)OB [ ] [ [ [ [ [ o —_ —_ —_ —_ —_ —
Rated speed: 1000r/min (4 pole), Maximum speed: 2000r/min, speed ratio 1:2
Model Standard | Rated output (kW) | 1.5 2.2 3.7 5.5 7.5 11 15 18.5 22 30 37
ode type Flame number 100L | 112M | 132S | 132M | 160M | 160L | 180M | 180L | 200L | 200L | 225S
Standard horizontal type SF-V5RU(H)O1 [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ [
Flange type SF-V5RUF(H)01 ° ° ° ° ° ° ° ° ° ° —
Standard horizontal type with brake SF-V5RU(H)O1B [ ] [ ] [ [ [ [ [ o o [ [
Flange type with brake SF-V5RUF(H)O1B [ ] [ ] [ ] [ ] [ [ — — — — —
Rated speed: 1000r/min (4 pole), Maximum speed: 3000r/min, speed ratio 1:3
— Standard | Rated output (kW) | 1.5 2.2 3.7 5.5 7.5 1 15 | 185 | 22 30
type Flame number 112M | 132S | 132M | 160M | 160L | 180M | 180L | 200L | 200L | 225S
Standard horizontal type SF-V5RU(H)O3 [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [
Flange type SF-V5RUF(H)O3 [ ] [ [ [ [ [ o o o —_
Standard horizontal type with brake SF-V5RU(H)O3B [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [
Flange type with brake SF-V5RUF(H)O3B [ ] [ ] [ ] [ [ — — — — —
Rated speed: 500r/min (4 pole), Maximum speed: 2000r/min, speed ratio 1:4
Model Standard | Rated output (kW) | 1.5 2.2 3.7 5.5 7.5 1 15
ode type Flame number | 132M | 160M | 160L | 180L | 200L | 225S | 2255
Standard horizontal type SF-V5RU(H)O4 ([ ] [ ] [ ] [ [ [ (]
Flange type SF-V5RUF(H)O4 [ ] [ ] (] [ [ — —
Standard horizontal type with brake SF-V5RU(H)O4B [ ] [ ] [ ] [ ] [ [ [ ]
Flange type with brake SF-V5RUF(H)O4B ° ° ° — | — | — | — |®:Available models —: Not available

*: Since motors with frame No. 250 or more, 400V class, speed ratio 1:4 specifications are available as special products, consult our sales office.

[ Combination with the SF-V5RU1,3,4 , SF-THY and inverter

SF-V5RU1 (1:2) [ SF-V5RUO3 (1:3) [ SF-V5RUI4 (1:4)

Voltage 200V class

Rated speed 1000r/min 1000r/min 500r/min

Base frequency 33.33Hz 33.33Hz 16.6Hz

Maximum speed 2000r/min 3000r/min 2000r/min

Motor capacity Motor frame Motor type Inverter type Motor frame Motor type Inverter type Motor frame Motor type Inverter type

number number number
1.5kW 100L SF-V5RU1K1 FR-A720-2.2K 112M SF-V5RU1K3 FR-A720-2.2K 132M SF-V5RU1K4 FR-A720-2.2K
2.2kW 112M SF-V5RU2K1 FR-A720-3.7K 132S SF-V5RU2K3 FR-A720-3.7K 160M SF-V5RU2K4 FR-A720-3.7K
3.7kW 1328 SF-V5RU3K1 FR-A720-5.5K 132M SF-V5RU3K3 FR-A720-5.5K 160L SF-V5RU3K4 FR-A720-7.5K
5.5kW 132M SF-V5RU5K1 FR-A720-7.5K 160M SF-V5RU5K3 FR-A720-7.5K 180L SF-V5RU5K4 FR-A720-7.5K
7.5kW 160M SF-V5RU7K1 FR-A720-11K 160L SF-V5RU7K3 FR-A720-11K 200L*2 SF-V5RU7K4 FR-A720-11K
11kW 160L SF-V5RU11K1 FR-A720-15K 180M SF-V5RU11K3 FR-A720-15K 225S8*2 SF-V5RU11K4 FR-A720-15K
15kW 180M SF-V5RU15K1 FR-A720-18.5K 180L SF-V5RU15K3 FR-A720-18.5K 2258*2 SF-V5RU15K4 FR-A720-22K
18.5kW 180L SF-V5RU18K1 FR-A720-22K 200L*2 SF-V5RU18K3 FR-A720-22K 250MD*2 SF-THY FR-A720-22K
22kwW 200L SF-V5RU22K1 FR-A720-30K 200L*2 SF-V5RU22K3 FR-A720-30K 280MD*2 SF-THY FR-A720-30K
30kW 200L SF-V5RU30K1 FR-A720-37K 2255*1 SF-V5RU30K3 FR-A720-37K 280MD*2 SF-THY FR-A720-37K
37kW 2258 SF-V5RU37K1 FR-A720-45K 250MD*1 SF-THY FR-A720-45K 280MD*2 SF-THY FR-A720-45K
45kW 250MD SF-THY FR-A720-55K 250MD*1 SF-THY FR-A720-55K 280MD*2 SF-THY FR-A720-55K
55kW 250MD SF-THY FR-A720-75K 280MD*1 SF-THY FR-A720-75K 280L*2 SF-THY FR-A720-75K
Models in the shaded parts and 400V class are developed upon receipt of order.
*1 The maximum speed is 2400r/min.
*2 80% output in the high-speed range. (The output is reduced when the speed is 2400r/min or more. Contact us separately for details.)




] Motor specification

T A700semed

@200V class (Mitsubishi dedicated motor [SF-V5RU (1500r/min series)])

Motor type
SF-V5RUCICIK 1 2 3] 5 7 11 15 18 22 30 37 45 55
Applicable inverter model
FR-A720-0I00K 2.2 3.7 515 7.5 11 15 18.5 22 30 37 45 55 75
Rated output (kW) 1.5 2.2 3.7 55 7.5 1 15 18.5 22 30 37 45 55
Rated torque (N*m) 9.55 14.1 23.6 35.0 47.7 70.0 95.5 118 140 191 235 286 350
Maximum torque 150%
14.3 211 354 52.4 71.6 105 143 176 21 287 353 429 525
60s (N"m)
Rated speed (r/min) 1500
Maximum speed (r/min) 3000 *1 2400
Frame No. 90L 100L 112M 1328 132M 160M 160L 180M 180M 200L 200L 200L 2258
Inertia moment J
4 5 67.5 105 175 275 400 750 875 1725 1875 3250 3625 3625 6850
(x10™*kg"m*)
Noise *4 75dB or less 80dB or less o?'slgsBs
: Single-phase 200V/50Hz Three-phase 200V/50Hz
m‘t"'l"t"?ef:'"‘al Voltage Single-phase 200V to 230V/60Hz Three-phase 200 to 230V/60Hz
rotector) TG 36/55W 22/28W 55/71W 100/156W 85/130W
P P (0.26/0.32A) (0.11/0.13A) (0.39/0.39A) (0.47/0.53A) (0.46/0.52A)
Surrounding air o . 9 .
T S R -10 to +40°C (non-freezing), 90%RH or less (non-condensing)
Structure Totally enclosed forced draft system
(Protective structure) (Motor: IP44, cooling fan: IP23S) *3
Detector Encoder 2048P/R, A phase, B phase, Z phase +12VDC power supply
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
0400V class (Mitsubishi dedicated motor [SF-V5RUH (1500r/min series)])
Motor type
SF-V5RUHOIOK 1 2 3 5 7 11 15 18 22 30 37 45 55
Applicable inverter model
FR-A740-LICIK 2.2 2.2 3.7 7.5 11 15 18.5 22 30 37 45 55 75
Rated output (kW) 1.5 2.2 3.7 55 7.5 1 15 18.5 22 30 37 45 55
Rated torque (N*m) 9.55 14.1 23.6 35.0 47.7 70.0 95.5 118 140 191 235 286 350
Maximum torque 150% 60s
(N"m) 14.3 211 354 52.4 71.6 105 143 176 21 287 353 429 525
Rated speed (r/min) 1500
Maximum speed (r/min) 3000 *1 2400
Frame No. 90L 100L 112M 1328 132M 160M 160L 180M 180M 200L 200L 200L 225S
Inertia moment J
4 .2 67.5 105 175 275 400 750 875 1725 1875 3250 3625 3625 6850
(x10"*kg"m*)
Noise *4 75dB or less 80dB or less BE?gsBsor
: Single-phase 200V/50Hz Three-phase 380 to 400V/50Hz
g:’i‘t"'l"t‘:ef:"l‘al LA Single-phase 200V to 230V/60Hz Three-phase 400 to 460V/60Hz
tect TG 36/55W 22/28W 55/71W 100/156W 85/130W
protector) P (0.26/0.32A) (0.11/0.13A) (0.19/0.19A) (0.27/0.30A) (0.23/0.264)
Surrounding air o . o .
It 10 to +40°C (non-freezing), 90%RH or less (non-condensing)
Structure Totally enclosed forced draft system
(Protective structure) (Motor: P44, cooling fan: IP23S) *3
Detector Encoder 2048P/R, A phase, B phase, Z phase +12VDC power supply
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
*2
*3

Power (current) at 50Hz/60Hz.

additional code indicating the condition that protection from water intrusion is established only when a cooling fan is not operating.

*4

The value when high carrier frequency is set (P72 = 6, Pr.240 = 0).

A dedicated motor of 3.7kW 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.

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

. Explanations . Terminal Connection Outline )
ol g : Protective Parameter Operation Diagram A B Standard Peripheral
Compatibility Motor Instructions Options of i g S Dimension rE— . Features
Functions EEEE S List Panel Term\gilp‘sar;ea%\gﬁaﬂon Drawings Specifications Devices

Warranty

Inquiry
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) Dedicated motor outline dimension drawings (standard horizontal type)

Frame Number 90L Frame Number 100L, 112M, 132S, 132M
SF-V5RU(H) ‘1K SF-V5RU(H) ‘2K, 3K, 5K, 7K
Connector (for encoder) Connector (for encoder)
MS3102A20-29P MS3102A20-29P
Q
QK KL
_ D
Suction Suction
LN
1 — N
I
1 B — 54‘7 - A I
° - — N Aa‘ 2 vl o
e g7 . 7o 927 “
Direction of Direction of = [
cooling fan wind cooling fan wind E Z‘/ F_|Ix8 40
Mark for earthing Mark for earthing E E
(grounding) Earth (ground) terminal (M5) (grounding) N M
A, : Earth terminal (M idi ;
W Sliding distance arth (ground) terminal (M5) w ML Sliding distance
e 15 Tf S 4
[ > [ N
Frame leg viewed from above s .
Section AA < Frame leg viewed
Section AA from above
Frame Number 160M, 160L, 180M, 180L Frame Number 200L, 225S
SF-V5RU(H) 11K , 15K, 18K, 22K SF-V5RU(H) 30K, 37K, 45K ,, 55K
Connector (for encoder) Connector (for encoder)
MS3102A20-29P MS3102A20-29P
L
D
Suction \
“h\\ Suction
With guard
wires 2 With guard o
wires Q 4
— X T
Direction of W
cooling fan wind W
Mark for earthing, - i
' F Direction of
(grounding) 5 cooling fan wind Marqu earthing F J F J XB
Earth (ground) (grounding) N M
'e‘;vm'"a‘ M8 Sliding distance For motor (U, V, W) '
4 Earth (ground idil i
. ==, lermin(ag\(M12= w Sliding distance
g {Q} o 4
3 L 0
g Frame leg viewed IE:r::I‘r']';? ((’\gnrs")“”d‘"g) e @
Section AA from above Frame leg viewed
Section AA from above
Make sure to earth the earth terminal of the frame installation foot
For thermal protector (G1, G2) as well as the earth terminal in the terminal box.
Dimensions table (Unit: mm)
Terminal Screw
SF-V5RU | SF-V5RU | SF-V5RU | SF-V5RU | Frame | Mass Motor Size
oK Ok 0Ks OKé | No. | (ka) = c| Db |E]|F|H I [KA[KG [kKukp)l L | m [ML| N [xB| @ |[ak| R | s | T | u | W [uvw |[AB(C)|61,G2
1 — — — 9oL | 24 [2565] 114 | 90 [1836| 70 |62.5| 198 | — | 53 | 65 |20010) | 425 [ 175 | — [150 | 56 | — | — [1685[24j6| 7 [ 4 [ 8 [ M6 [ M4 | m4
2 1 — — 100L | 33 | 284 | 128 | 100 | 207 | 80 | 70 |2035| 230 | 65 | 78 | 231 [ 477 [ 200 [ 212 [ 180 | 63 | 60 | 45 [ 193 [28j6| 7 [ 4 [ 8 [ M6 [ M4 | m4
3 2 1 — | 112m| 41 [278 | 135 | 112 [ 228 | 95 | 70 | 226 | 253 | 69 | 93 | 242 [ 478 [ 230 [ 242 [ 180 | 70 | 60 | 45 [ 200 [28j6| 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 |46 | 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 46| 8 [ 5 [ 12 [ M8 [ M4 | m4
1 — — — 1
2: = = 180M % 4385|2255 | 180 | 363 | 139.5| 1205 | 359 | 410 | 127 | 139 | 352 | 790 | 335 | — | 285|121 | — | — |3515| 486 | 9 [ 55| 14 [ M8 [ M4 | M4
— 18 15 5 180L | 200 | 457.5|2425| 180 | 363 | 139.5 [ 139.5 359 | 410 | 146 | 139 | 352 [ 828 | 335 | — | 323 | 121 | — | — |3705|55m6| 10 | 6 [ 16 | M8 | M4 | M4
30 — — 7 238
200L (—— 48352675 | 200 | 4 1 1525 401 | — | 145 | 487 — 1(1 — | — [4255|60m6| — | — | — |M10| M4 | M4
37,45 | 22,30 | 18,22 — 00 255 4835 | 267.5| 200 | 406 | 159 | 1525 | 40 5 | 487 | (546) | 909 | 390 36 33 5.5 | 60m6 0
55 37 30 11,15 | 2255 | 320 | 500 | 277 | 225 | 446 | 178 | 143 | 446 | — | 145|533 [ (592) | 932 | 428 | — | 342|149 | — | — | 432 |e5m6| — | — | — [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.

The size difference of top and bottom of the shaft center height is ©s
The 400V class motor has -H at the end of its type name.

~w
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[ Dedicated motor outline dimension drawings (1500r/min series) (standard horizontal type with brake)

0

o

L

Frame Number 90L Frame Number 100L, 112M, 132S, 132M E

o o e s oS- - 3

SF-V5RU(H)  1KB SF-V5RU(H) 2KB , 3KB , 5KB, 7KB: w

Connector (for encoder)

s amcoden) MS3102A20-29P Terminal box for cooling fan § w
MS3102A20-29P  Terminal box for cooling fan 9 g 8
L kel
L T A R KL .gg

A = R KL KA B NI D &

= 50 & D Exhgust hflgm QK| <
: aust  Main 40 f Suction 1 B 7 jterminal box
Suction AQV] terminal box| 'Y ] = g
¥ A Vo2 1)
M pAdi] TN = o Gk
A =l o = + = 4 T * 2 i
‘ | B X — £ =) o o £'g
S == 4 e R e % UL
A 0] ol ©| Direction of T
g7 w2/ . Lﬁ‘% x 27, J cooling fan wind &l d £ E
. 1 1 )

Direction of . Mark for earthing c
N . Mark for eanhlngF : M 5 &

cooling fan wind (grounding) F‘L XB w2/ |_E_|_E_ (grounding) ML 2.2 E’

_— N M Earth (ground) =52
Earth (ground) terminal (MS) W Sliding distance SE g
idi i terminal (MS5) Main terminal box Terminal box for cooling fan =1 [s]
W Sliding distance ain terminal bOX Eor prake (B1, B2) Terminal box for cooling fan X
anéa For motor (U, V, W) " N
- N For thermal protector (G1, G2) g s §
E log viewed For cooling fan (A, B) ) 8.85
rame leg viewe: Section AA Frame leg viewed Sg §‘g
Section AA from above from above SARe
£ 24
E E
R [
c
23
Earthing (grounding) Earthing (grounding) [
terminal (M4) terminal (M4) g_n.
o
Frame Number 160M, 160L, 180M, 180L Frame Number 200L, 225S
SF-V5RU(H) 11KB, 15KB, 18KB, 22KB: SF-V5RU(H) 30KB, 37KB, 45KB , 55KB: =
ko
i i C tor (for encoder). £ 5

Connector (for encoder) Terminal box for cooling fan M%‘;ﬁ&,\zo_zgp Terminal box for cooling fan i

MS3102A20-29P =] ™

L L o

A R KL [ [a R

KA B 11 o B 140 D D o
fain 90 22 KAy 110 c =
Suction Exhaust| terminal box 31 = = Man S 9
= Pt S Xﬁﬂ terminal box =R
: R . {} 7~ Exhaust c'5 €
i / % % Suctlomrl\ b 7 T8
1,2 A 1 Y2 T o ©

— : | —= o] + 3
: S 7 f @\ ¥ x| ¥1,2 A g &

| T & ‘ 1%

. . A g $56 o) 1 ﬁA ® @

Direction of W Mark for earthing J ) + 2 5

coolna fan wind {grovnding) FaoX QHJE E 4 Mark for earthing | 8 ‘g

Earth (ground Direction of r °5
1ermin(agl (MB)) cooling fan wind ~ (grounding) F J, F_[|XB o2
e N
Sliding )c(hstance Earth (ground) w - .
= terminal (M12) ’ﬁ‘: Sliding distance
NE® ; i [ X @
Main terminal box Terminal box for cooling fan 5
. - For motor (U, V, W) N a
Section AA Frame leg viewed % : For cooling fan (A, B, C) S le)
from above Section AA Frame leg viewed
Earthing from above
‘ () (grounding)
IS : N . ) - .
EH oS \O > terminal (M8) Earthing (grounding) “ indicates an inserting position of a bolt with hex head @
| M4 holes for manual opening. S
) . . 5]
] : Make sure to earth the earth terminal of the frame installation ]
& ‘) | - ’ 3
For brake (81.82) ] | \For thermal protector (G1, G2 foot as well as the earth terminal in the terminal box. =

Dimensions table (Unit: mm)

SF-V5RU | SF-V5RU | SF-V5RU | SF-V5RU | Frame | Mass Motor Shaft End Terminal Screw Size 5
OK OK1 OK3 OK4 | No. ((ka) [A[B|Cc|[D|[E|[F|[G|H|[I|J|KA|KD|[KG[KL|KP| L [M|[ML|N]| X [xB|Z |[aQ |ak|[R [ s | T]|u|w [uvw|as()]ctc2|s1B2 3
1 — — — 90L | 29 |2965(114| 90 [1836]| 70 625 | 4 | —|— | — [ 53|27 | 65 [220(245|465|175| — [150( 15 | 56 | 9 |50 | 40 [1685]| 246 | 7 [ 4 | 8 | M6 [ M4 [ M4 | M4 =
2 1 — — | 100L | 46 [3335]|128]100(207 |80 | 70 |65 | — [ —| 40| 65 | 27 | 78 |231|265|5265(200(212|180| 4 |63 [ 12| 60 | 45 | 193|286 | 7 | 4 | 8 [ M6 [ M4 | M4 | M4
3 2 1 — | 12m| 53 [355|135[112|228| 95 | 70 | 6.5 | — [ —| 40 | 69 | 27 | 93 |242|290|555 (230 [242|180| 4 |70 [ 12| 60 | 45 |200( 286 7 | 4 | 8 [ M6 [ M4 | M4 | M4
5 3 2 — 132S | 70 |416(152|132|266|108| 70 (6.5 | — [ — [ 40 | 75 | 27 | 117 (256 [ 329 | 655|256 | 268 (180 4 |89 | 12 | 80 | 63 (239 (386| 8 | 5 | 10 | M6 | M4 | M4 | M4 2
7 5 3 1 132M | 80 [435[171[132|266]108| 89 [6.5 | — | — | 40 [ 94 | 27 | 117|256 (329|693 | 256 268 [218| 4 |89 [ 12 [ 80 | 63 [258|3eké [ 8 | 5 | 10 | M6 [ M4 | M4 | M4 o
1" 7 5 2 160M | 140 [5225]198]160|318[127[105] 8 | — | — [ 50 [105] 56 [115[330(391 8455|310 — [254| 4 [108] 145 [110]| 90 |323 46| 8 | 5 |12 [ M8 [ M4 | M4 | M4 ‘g
15 1 7 3 160L | 155 [545(220]160]318[127[127] 8 | —| —[ 50 [127] 56 [115[330(391 8895|310 — [298] 4 [108] 145 [110] 90 [345|4x6| 8 | 5 | 12| M8 [ M4 [ M4 | M4 £

<)

18 = = = 185
= 5 = 180M T 568.5 | 2255 180|363 [ 1305 (1205| 8 | — | — [ 50 |127| 56 |139 (352428920 (335 — [285| 4 [121| 145 |110| 90 [3515(486| 9 |5.5| 14 [ M8 | M4 | M4 | M4 o
— 18 15 5 180L | 255 |5875|2425[180]363|1395[1305 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 -
_ — 7 =
30 200L |22 1 gus5 | 275 | 200 | 406 | 150 1525 11 | — | — | 70 |145| 60 |a87| — |546 | 1010|390 | — |361| 4 |133| 165 | 140|110 |a2s5 |some| 11 | 7 | 18 | w0 | ma | ma | ma ©

37,45 | 22,30 | 18,22 [ — 330 =
55 37 30 11,15 [ 2255 | 395 [659|277]|225/446[178[143] 11 | — | — | 70 |145] 90 [533| — [592] 1091 [428 | — [342| 4 [149] 185 [140]110]432[65m6[ 11 | 7 | 18 [ M0 [ M4 | M4 | M4 =

Note) 1. Install the motor on the floor and use it with the shaft horizontal. 5. Since a brake power device is a stand-alone, install it inside the enclosure.

2. Leave an enough clearance between the fan suction port and wall to ensure (This device should be arranged at the customer side.)
adequate cooling. >
Also, check that the ventilation direction of a fan is from the opposite load side to the g_
=

load side.
3 The size difference of top and bottom of the shaft center height is 55
4 The 400V class motor has -H at the end of its type name.
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[ Dedicated motor outline dimension drawings (1500r/min series) (flange type)

Frame Number 90L Frame Number 100L, 112M, 132S, 132M
SF-V5RUF(H) 1K SF-V5RUF(H) 2K ,, 3K , 5K , 7K
Connector (for encoder) Connector (for encoder)
MS3102A20-29P s MS3102A20-29P
LL
KB 8 KB LR
Q
Exhaust LG LE / QK G UE Q
| 4 Section Exhaust / QK
Suction| g2 < Section
N, - ¥ AR A
o Suction
) ) #
& — Fr == B
g LJ ° = —3 9
Direction of = E B
cooling fan wind W e
W ~ -
’\Ellart:f(grour;‘t'j_l? terminal (';\_/IS)@ - o) Direction of = v
ark for earthing (grounding) cooling fan wind w
=)
. Earth (ground) terminal (M5) @
) For cooling fan (A, B) : " =
Section BB For motor (U, V, Mark for earthing (grounding)
For thermal protector (G1, G2
\ Section BB
| —Earthing (grounding)
terminal (M4)
Frame Number 160M, 160L, 180M, 180L Frame Number 200L
SF-V5RUF(H) 11K , 15K, 18K, 22K SF-V5RUF(H) 30K , 37K , 45K
Connector (for encoder) Connector (for encoder)
MS3102A20-29P MS3102A20-29P
e LL LL
KB Ll KB LR Q
QK
e | LE Q " LNXLZ Exhaust LG_ LE |/ KL LNXLZ
QK Section
Exhaust Section | / @ o
< AA i
SUCtiorL o= L/’E = ) Sucnorl hd ; r;yé u
w —_— B
E I ° =2EE
a — ] @ Q i % —_— B
: = |° = i\ S -
KD A T =~ . A
- \ % 1 § - Direction of Earth ) terminal (W12
Direction of N v cooling fan wind arth (groun ) erminal (M12)D w
cooling fan wind Earth (ground) terminal (M8) © W Mark for earthing (grounding) )ﬁéj
Mark for earthing (grounding) S With guard wires
With guard wires "
= For motor (U, V, W)
S — s
S Section BB
Section BB ) _
Earthing (grounding)
terminal (M8)
H
hE=
Make sure to earth the earth terminal of the flange section
For cooling fan (A, B, C) For thermal protector (G1. G2) a5 well as the earth terminal in the terminal box.
Dimensions table (Unit: mm)
SF-V5RU | SF-V5RU | SF-V5RU | SF-V5RU | Flange |Frame| Mass Motor Shaft End Terminal Screw Size
OK OK1 OK3 OK4  (Number| No. | (kg) D IE [ KB | KD | KL [ LA |[LB [LC |LE |LG |[LL [LN|LZ|LR| Q |[QK | S T u W |UVW|AB,(C)|G1,G2
1 — — — FF165 | 90L 265 |1836 | — |198.5( 27 | 220 | 165 |130j6| 200 | 3.5 12 | 402 4 12 50 50 40 | 24j6 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 | 28j6 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 | 28j6 7 4 8 M6 | M4 | M4
5 3 2 — FF265 | 1328 65 266 | 156 | 256 | 27 | 256 | 265 |230j6 | 300 4 20 | 484 4 145 | 80 80 63 |38k6| 8 5 10 M6 | M4 | M4
7 5 3 1 FF265 | 132M 70 266 | 156 | 294 | 27 | 256 | 265 [230j6| 300 4 20 [ 522 | 4 [145]| 80 80 63 [38k6| 8 5 10 | M6 | M4 | M4
1 7 5 2 FF300 [ 160M | 110 318 | 207 | 318 | 56 | 330 [ 300 |250j6( 350 5 20 | 625 4 185 | 110 | 110 | 90 [42k6| 8 5 12 M8 | M4 | M4
15 1 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
18 — — — 160
> 5 = FF350 [ 180M 155 363 | 230 (378.5| 56 | 352 | 350 (300j6| 400 5 20 (690 | 4 (185 | 110 [ 110 | 90 (48k6| 9 55 | 14 | M8 [ M4 | M4
— 18 15 5 FF350 [ 180L | 225 | 363 | 230 (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
FF400 | 200L 406 | 255 | 485 | 90 | 346 | 400 |350j6| 450 5 22 (8235| 8 |[185| 140 | 140 | 110 [60m6| 11 7 18 | M10 | M4 | M4
37,45 | 22,30 | 18,22 = 290

Note) 1. Install the motor on the floor and use it with the shaft horizontal.

For use under the shaft, the protection structure of the cooling fan is 1P20.

2. Leave an enough clearance between the fan suction port and wall to ensure
adequate cooling.
Also, check that the ventilation direction of a fan is from the opposite load side to the
load side.

3 The size difference of top and bottom of the shaft center height is 55

4 The 400V class motor has -H at the end of its type name.
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 Dedicated motor outline dimension drawings (1500r/min series) (flange type with brake)

0
o
Frame Number 90L Frame Number 100L, 112M, 132S, 132M E
oo o L R k5
SF-V5RUF(H) 1KB SF-V5RUF(H) 2KB , 3KB, 5KB ., 7KB: w
Connector (for encoder) Connector (for encoder) Terminal box for cooling fan =
MS3102A20-29P Terminal box for cooling fan MS3102A20-29P 9 S %
e 2o
L o
L 50
KB R KB LR o
LG Q
Exhauls( . h‘Agin Exhz‘aust I\LA?in E/C:K
erminal box . " 17}
Suction 1 D @7 Section Sucho%n\\ | + J,j%{i}lobno:‘ o _5
by, A q AAA- T ®
1 Yeq 1 T e
4
o f=—= =— 1 g9 @
1—4 |} (%
wef eV ———
Di W = = v
irection of Direction of

cooling fan wind
Earth (ground) terminal (M5)@
Mark for earthing (grounding)

cooling fan wind

Earth (ground) terminal (M5)@
Mark for earthing (grounding)

Outline
Dimension
Drawings

w
=
—

Section BB Main terminal box For brake (B1, B2) Terminal box for cooling fan S .
5
For motor (U, V, W) Section BB g E =
For thermal protector (G1, G2) £ g3 E
52
For cooling fan (A, B) § 2D g
£ £4
L
o | Earthing & | || Earthing .5 -
i =
" o © C
terminal (M4)| @? >:‘ terminal (M4) g’_&
(e}

Frame Number 160M, 160L
SF-V5RUF(H) 11KB, 15KB:

Parameter
List

Connector (for encoder)

MS3102A20-29P Terminal box for cooling fan

Ll 2 »
s g
KB L KL 8. O
Main LG .& Q ~ c 0 g
terminal box Y LNXLZ o ©
Exhaust~—section /EIK prdi| T S ©
o
< AA ]
Suction ! L o
¥1,2 AT
I/ o g
o oo 25
\ - 2 25
iy T4 2e
V| K S
ra - D A w R
Direction of = >He:
cooling fan wind .
Earth (ground) terminal (M8)&@
Mark for earthing (grounding) %]
S S
Main terminal box Terminal box for cooling fan . =
For motor (U, V, W, — Section BB 8.
£ J.D For cooling fan (A, B, C)
. 1]
o Earth - - ., )
[ @ ] e 0 Earthing * indicates an inserting position of a bolt with hex head holes _5
Rl Red R terminal (M8) 4 _||ll (grounding) ] 5
: (M8) | tomina e for manual opening. S
T €] 7
2 TEMZA E
& : ) Make sure to earth the earth terminal of the flange section
For brake (B1, B2) ! For thermal protector (G1, G2) as well as the earth terminal in the terminal box.

. . S
Dimensions table (Unit: mm) g
SF-V5RU | SF-V5RU | SF-V5RU | SF-V5RU | Flange |Frame | Mass Motor Shaft End Terminal Screw Size

OK OK1 OK3 OK4  |Number| No. | (kg) | D | KB [ KD [ KL [ KP | LA | 1B [LC [LE[LG| LL [ IN[LZ|LR| @ [ak | s | T [ U [ w |uvw|AB(C)|B1B2|G1G2

1 — — — |FF165| 90L | 31.5 | 1836 1985 27 | 220 | 155 | 165 [130j6| 200 | 3.5 [ 12 | 442 [ 4 | 12 | 50 | 50 | 40 |24j6| 7 | 4 [ 8 | M6 [ M4 | M4 | M4 >
2 1 = — |FF215|100L | 50 | 207 | 213 [ 27 | 231 | 165 | 215 [180j6| 250 | 4 | 16 |4815[ 4 |145| 60 | 60 | 45 |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
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 g’
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 8
1 7 5 2 FF300 [ 160M | 151 | 318 [ 318 | 56 | 330 | 231 | 300 [250i6| 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 (7795 4 185 110 [ 110 | 90 |46 | 8 | 5 [ 12 [ M8 | M4 | M4 | m4 .
Note) 1. Install the motor on the floor and use it with the shaft horizontal. ‘g
2. Leave an enough clearance between the fan suction port and wall to ensure E
adequate cooling. =
Also, check that the ventilation direction of a fan is from the opposite load side to the
load side.
3 The size difference of top and bottom of the shaft center height is 55 2
4 The 400V class motor has -H at the end of its type name. §-

5. Since a brake power device is a stand-alone, install it inside the enclosure.
(This device should be arranged at the customer side.)
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Application to vector dedicated motor (SF-THY) (frame No. 250 or more)

I Motor torque

When the vector dedicated motor (SF-THY) and inverter of the same capacity are used and rated voltage is input, the torque
characteristics are as shown below.

<75[kW]> <90 to 250[kW]>
150 Maximum torque 150 Maximum torque
s s |
5 El ! 3
3 s L
o8 w o
i i i
i i i
015 1500 2400 015 1500 1800
Speed (r/min) Speed (r/min)

] Dedicated motor model lineup

Rated speed: 1500r/min (4 poles)

Rated Output (kW)
Model Standard Type 75 90 110 132 160 200 250
Standard horizontal type SF-THYO 75 90 110 132 160 200 250

Note) Both 200V and 400V are the same type.
Since motors with the speed ratio of 1:2, 1:3, and 1:4 are available as special products, consult our sales office.

I Motor specifications

Motor type SF-THY
Applicable inverter FR-A720-00K 90
Rated output(kW) 75
Rated torque (kgf*m) 48.7
(N*m) 477
Maximum torque (kgf*m) 73.0
8 150%60s (N"m) 715
% Rated speed (r/min) 1500
§ Maximum speed (r/min) 2400
N | Frame No. 250MD
Inertia moment J (kg*m?) 1.1
Noise 90dB
Voltage Three-phase, 200V/50Hz, 200V/60Hz, 220V/60Hz
Cooling fan (400V class cooling fan is available upon order)
Input (W) 750
Approx. mass (kg) 610
Motor type SF-THY
Applicable inverter FR-A740-0000K 90 110 132 160 185 220 280
Rated output (kW) 75 90 110 132 160 200 250
Rated torque (kgf*m) 48.7 58.4 71.4 85.7 103.9 129.9 162.3
(N*m) 477 572 700 840 1018 1273 1591
Maximum torque (kgf'm) 73.0 87.6 1071 128.5 155.8 194.8 243.4
” 150%60s (N*m) 715 858 1050 1260 1527 1909 2386
‘_'G Rated speed (r/min) 1500
; Maximum speed (r/min) 2400 1800
§ Frame No. 250MD 250MD 280MD 280MD 280MD 280L 315H
Inertia moment J (kg*m?) 1.1 1.7 23 2.3 4.0 3.8 5.0
Noise 90dB 95dB
Voltage Three-phase, 200V/50Hz, 200V/60Hz, 220V/60Hz
. (400V class cooling fan is available upon order)
Cooling fan
Input (W) 50Hz 400 400 400 400 400 750 750
60Hz 750 750 750 750 750 1500 1500
Approx. mass (kg) 610 660 870 890 920 1170 1630
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] Dedicated motor outline dimension drawings (1500r/min series)

Frame Number 250MD, 280MD
75kW to 160kW

Terminal box for cooling fan

Connector (for encoder)
MS3102A20-29P

1

Suction

PF4 Class B screw

Exhaust

KG

-0 Lg

Direction of 4 w
cooling fan wind K2 K2 - ﬂ?
4-Z hole K1) Kl %:
F F XB
This hole is not used. N
S
Frame Number 280L, 315H
200kW, 250kW
A R
PF4 Class B screw
Q
KA
LI
Connector (for encoder) |
Terminal box for cooling fan MS3102A20-29P {}
Q\ i O O aK <77
Fl
Suction 7 Exhaust
T o
4
¢l IS ©
Direction of ks W (AR AN
cooling fan wind j
K2 K2 . *H‘?
4-9Z hole K1 K :*:
[
F F XB
This hole is not used.
5 M
Dimensions table (Unit: mm)
Output | Frame | Mass Motor Shaft End Size
PU' No. | ko) [A [ B[ C[DJE|F[G|H|]J]|K|[Ki[K]|L[M]|[N|R]|]Z|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 |482.5| 24 | 168 |157.5| 635 | 140 | 110 | ¢75m6 [ 20 12 [ 75
90 250MD | 660 | 9885 |340.5| 250 | 557 | 203 |174.5| 30 | 775 | 100 [ 130 | 168 | 50 | 1471 | 486 | 449 [482.5( 24 | 168 |157.5| 635 | 140 | 110 | ¢75m6 [ 20 12 | 75
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 | ¢8m6 | 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 [10495(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 |[12105|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 | ¢85mb | 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 | ¢%m6 [ 25 14 9

Note) The tolerance of the top and bottom of the center shaft height *C is 35 for the 250

frame and 9, for the 280 frame or more.
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Inverter-driven 400V class motor

When driving a 400V class motor by the inverter, surge voltages attributable to the wiring constants may occur at the motor
terminals, deteriorating the insulation of the motor. In such a case, consider taking the following measures.
(1) Rectifying the motor insulation
1. Use a "400V class inverter driven insulation-enhanced motor".
Note: The four poles of the Mitsubishi standard motor (SF-JR, SB-JR) have the 400V class inverter driving insulation-
enhanced feature.
2. For the dedicated motor such as the constant-torque motor and low-vibration motor, use the "inverter-driven,
dedicated motor".
(2) Suppressing the surge voltage on the inverter side
Connect a filter on the secondary side of the inverter to suppress a surge voltage so that the terminal voltage of the motor is 850V
or less. When driving by the Mitsubishi inverter, connect an optional surge voltage suppression filter (FR-ASF-H) for the 55K or
less and an optional sine wave filter (MT-BSL, BSC) for the 75K or more on the inverter output side.

Application to special motors

. Motor with brake . Geared motor

Use the motor with brake having independent power supply for
the brake, connect the brake power supply to the inverter
primary side power and make the inverter output off using the
output stop terminal (MRS) when the brake is applied (motor
stop). Rattle may be heard according to the type of the brake in
the low speed region but it is not a fault.

I 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.

. 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 87 to perform wiring with a
cable thick enough. Leakage current may flow more than the
land motor, take care when selecting the earth leakage current
breaker.

I Explosion-proof motor

To drive an explosion-proof type motor, an explosion-proof test
of the motor and inverter together is necessary. The test is
also necessary when driving an existing explosion-proof
motor.

The inverter is an non-explosion proof structure, install it in a
safety location.

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 60Hz, please consult the motor maker.

I Synchronous motor

This motor is not suitable for applications of large load
variation or impact, where out-of-sync is likely to occur. Please
contact us 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.

[ Single phase motor

The single phase motor is not suitable for variable operation
by the inverter.

For the capacitor starting system, the capacitor may be
damaged due to harmonic current flowing to the capacitor.
For the deviation 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.



Main Differences and Co
with the FR-A500(L) Series
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Item

FR-A500(L)

FR-A700

Control method

V/F control
Advanced magnetic flux vector control

V/F control

Advanced magnetic flux vector control

Real sensorless vector control

Vector control (used with a plug-in option FR-A7AP/FR-
ATAL)

Changed/cleared
functions

User group 1 (16), user group 2 (16)
(Pr. 160, Pr. 173 to Pr. 175)

User group (16) only
Setting methods were partially changed
(Pr. 160, Pr. 172 to Pr. 173)

User initial value setting (Pr. 199)

User initial value setting (Pr. 199) was cleared
Substitutable with the copy function of the operation panel
(FR-DUO7)

Long wiring mode
(Pr: 240 setting 10, 11)

Setting is not necessary
(Pr. 240 settings "10" and "11" were cleared)

Intelligent mode selection
(Pr. 60)

Parameter number change
(Pr. 60 Energy saving control selection)
(Pr. 292 Automatic acceleration/deceleration)

Program operation
(Pr. 200 to Pr. 231)

Function was cleared

PID action set point setting
(Pr. 133)

Addition of "9999" to PID action set point (Pr. 133) setting
(a value input from terminal 2 is a set point)

Number of motor poles
(Pr. 81, Pr. 144)

Setting the number of motor poles in Number of motor
poles (Pr. 81) automatically changes the speed setting
switchover (Pr. 144) setting.

Performing parameter clear and all clear (H5A96, HAA99)
with the FR-A7ND clears Pr: 345 and Pr. 346.

Pr. 345 and Pr. 346 are not cleared.

Terminal block

Removable terminal block

Removable terminal block
Upward compatibility (A500 terminal block mountable)

PU

FR-PUO4, DU04

FR-PUO7

FR-DUQ7

FR-PU04 (Some functions, such as parameter copy, are
unavailable.)

FR-DUOQ4 unavailable

Plug-in options

Dedicated plug-in

option (incompatible)

Computer link, relay output option

Built into the inverter

FR-ASNR

(RS-485 terminals, relay output 2 points)

Installation size

Heatsink protrusion attachment is not compatible.

not compatible.

FR-A720-0.4K to 90K, FR-A740-0.4K to 7.5K, 18.5K to 55K, 110K, 160K are compatible in mounting dimensions
For the FR-A740-11K, 15K, an optional intercompatibility attachment (FR-AAT) is necessary.

Also, the panel cut dimension of 3.7K or less, 200V class 30K, 55K or more, 400V class 11K, 15K, 75K or more is
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Warranty

1. Gratis warranty period and coverage

[Gratis warranty period]
Note that an installation period of less than one year after installation in your company or your customer's premises or a
period of less than18 months (counted from the date of production) after shipment from our company, whichever is shorter,
is selected.

[Coverage]

(1) Diagnosis of failure
As a general rule, diagnosis of failure is done on site by the customer.
However, Mitsubishi or Mitsubishi service network can perform this service for an agreed upon fee upon the
customer's request.
There will be no charges if the cause of the breakdown is found to be the fault of Mitsubishi.

(2) Breakdown repairs
There will be a charge for breakdown repairs, exchange replacements and on site visits for the following four
conditions, otherwise there will be a charge.
1) Breakdowns due to improper storage, handling, careless accident, software or hardware design by your company

and your customers.
2) Breakdowns due to modifications of the product without the consent of the manufacturer.
3) Breakdowns resulting from using the product outside the specified specifications of the product.
4) Breakdowns that are outside the terms of warranty.

Since the above services are limited to Japan, diagnosis of failures, etc. are not performed abroad.
If you desire the after service abroad, please register with Mitsubishi. For details, consult us in advance.

2. Exclusion of opportunity loss from warranty liability
Regardless of the gratis warranty term, compensation to opportunity loss incurred to your company or your customers by
failures of Mitsubishi products and compensation for damages to products other than Mitsubishi products and other
services are not covered under warranty.

3. Repair period after production is discontinued
Mitsubishi shall accept product repairs for seven years after production of the product is discontinued.

4. Terms of delivery

In regard to the standard product, Mitsubishi shall deliver the standard product without application settings or adjustments
to the customer and Mitsubishi is not liable for on site adjustment or test run of the product.
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International FA center

,— Russian FA Center
J Beijing FA Center
UK FA Center J. Tianjin FA Center x‘ \ North American FA Center

European FA Center Shanghai FA Center j. @ Korean FA Center
Central and Eastern Europe Guangzhou FA Center
FA Center : ‘.MC Taiwan FA Center
India FA Center JJ‘ Hong Kong FA Center
Thailand FA Center J
ASEAN FA Center \
Brazil FA Center
¢ North American FA Center e Hong Kong FA Center
MITSUBISHI ELECTRIC AUTOMATION, INC. MITSUBISHI ELECTRIC AUTOMATION (Hong Kong) LTD.
500 Corporate Woods Parkway, Vernon Hills, IL60061 U.S.A 10th Floor, Manulife Tower, 169 Electric Road, North Point, Hong Kong
TEL. +1-847-478-2100 FAX. +1-847-478-0327 TEL.+852-2887-8870 FAX. +852-2887-7984
e Korean FA Center ¢ India FA Center
MITSUBISHI ELECTRIC AUTOMATION KOREA CO., LTD. Mitsubishi Electric Asia Pvt. Ltd. Gurgaon Branch
B1F,2F, 1480-6, Gayang-Dong, Gangseo-Gu, Seoul, 157-200, Korea 2nd Floor, DLF Building No.9B, DLF Cyber City Phase III, Gurgaon 122002,
TEL. +82-2-3660-9607 FAX. +82-2-3664-0475 Haryana, India

] TEL. +91-124-4630300 FAX. +91-124-4630399
e Taiwan FA Center

SETSUYO ENTERPRISE CO., LTD. e Thailand FA Center
6F No.105, Wu Kung 3rd RD, Wu-Ku Hsiang Taipei Hsien, 248, Taiwan MITSUBISHI ELECTRIC AUTOMATION (THAILAND) CO., LTD.
TEL. +886-2-2299-2499 FAX. +886-2-2299-2509 Bang-Chan Industrial Estate No.111, Soi Serithai 54, T.Kannayao,
A.Kannayao, Bangkok 10230
¢ Beijing FA Center TEL. +66-2-906-3238 FAX. +66-2-906-3239

MITSUBISHI ELECTRIC AUTOMATION (SHANGHAI) LTD. BEIJING OFFICE
9F Office Tower 1, Henderson Center, 18 Jianguomennei Avenue, Dongcheng ¢ ASEAN FA Center

District, Beijing, China 100005 MITSUBISHI ELECTRIC ASIA PTE, LTD.
TEL. +86-10-6518-8830 FAX. +86-10-6518-8030 307 Alexandra Road #05-01/02, Mitsubishi Electric Building, Singapore
159943
e Russian FA Center TEL. +65-6470-2480 FAX. +65-6476-7439
MITSUBISHI ELECTRIC EUROPE B.V.
-Representative Office in St. Petersburg e FEuropean FA Center
Sverdlovskaya Emb.,44, Bld Sch, BC "Benua";195027, St.Petersburg, Russia  \|TSUBISHI ELECTRIC EUROPE B. V. GERMAN BRANCH
TEL. +7-812-633-3496  FAX. +7-812-633-3499 Gothaer Strasse 8, D-40880 Ratingen, Germany

o TEL. +49-2102-486-0 FAX. +49-2102-486-1120
e Tianjin FA Center
MITSUBISHI ELECTRIC AUTOMATION (SHANGHAI) LTD. TIANJIN OFFICE o UK FA Center
B-2 801/802, Youyi Building, No.50 Youyi Road, Hexi District, Tianjin, China  n\TSUBISHI ELECTRIC EUROPE B. V. UK BRANCH

300061 Travellers Lane, Hatfield, Hertfordshire, AL10 8XB, UK.
TEL +86-22-2813-1015 FAX. +86-22-2813-1017 TEL. +44-1707-276100 FAX. +44-1707-278695
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/\ Safety Warning

To ensure proper use of the products listed in this catalog,
please be sure to read the instruction manual prior to use.

2% MITSUBISHI ELECTRIC CORPORATION

HEAD OFFICE: TOKYO BUILDING 2-7-3, MARUNOUCHI, CHIYODA-KU, TOKYO 100-8310, JAPAN

L(NA)OB044ENG-C (0912)MEE
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