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FR-A700

Mitsubishi real sensorless vector control ensures
the highest level of driving performance

C € cus LISTED

~\
Vﬁr control

withlwiltihoui
encoder
\\u—/_/

2N
esign life of

s
0

/Eﬁanc:d
noise |

[Highest level of inverter] FR=A700

Highest level of driving performance

eAdvanced 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.

Long life parts and life check function

eAdoption of long life parts ensures more reliable operation.
*The reliable life diagnosis function notifies the maintenance time.

Network connection as you desired

|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.

Environmental consciousness

*Noise measures are available without an option.
Harmonic currents technique is available with a new type reactor.
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(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 fluctuation

o Maximum torque for short time (0.4K to 3.7K)

150

 Maximum torque for short time (5.5K to 500K);

Continuous torque (0.4 to 3.7K)

P ; H
0033 6 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-A500 starts deceleration
FR-A700 starts deceleration

1500

Speed (r/min)

0

Start command ON [ OFF

Example of input command signal response characteristic

ﬁecto:

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
increases instantly at the

B s \ Actual speed

i f\&é\,& : 300

moment when the load
torque decreases and then
it immediately returns to
the set speed.

decelerates instantly at the l ....... |
moment when the load 100 [~y =
torque increases and then 2
it immediately returns to ?
the set speed. r IN

g

S

0

\Load torque

Speed (r/min)

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)
|

Vector control operation can be performed using a motor with encoder*!. Torque control/position control*2 as well as

trol

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 (with model adaptive speed control)

*3 Regeneration unit (option) is necessary for regeneration

(both driving/regeneration*3)

(100% means 3000r/min)

eTorque control
Torque control range
Absolute torque accuracy 4
Repeated torque accuracy x4

*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.

1200
Before tuning

‘S 1000
€
s %0 After tuni
er tunin
B 600 g
i}
Q.
@ 400
200
0 ) 3
Time (s)

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.

120
110
100 /

90 .—/(With online-tuning
80
70
60

Without online tuning

Torque (%)

30 50 70 90 110
Motor temperature (°C)

Example of motor temperature-torque characteristics

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

N}
o

o Maximum torque for short time (5.5K to 500K)

Continuous forque (04t037K)
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Output torque (%) (60Hz reference)

H I I
0 90 180 1800 3600
Speed (r/min)

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 rank higher
than the motor in capacity needs to be selected depending on
the motor capacity.)

eLineup of vector control dedicated motors

Type Base/Maximum Speed (/min)  Motor Capacity
SF-V5RU 1500/3000 1.5kW to 55kW
SF-V5RU1 1000/2000 1.5kW to 37kW
SF-V5RU3 1000/3000 1.5kW to 30kW
SF-V5RU4 500/2000 1.5kW to 15kW

SF-THY 1500/3000 75kW to 250kW

Vector control dedicated motor
SF-V5RU-1.5K

N ~
7 ﬁvanced

(3) V/F control and advanced magnetic flux vector control operations are also available "V/F control)) ‘_)n?c_g:netic ﬂ%}_

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

7 vector cont
\\_// N

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

eComplement: list of functions according to driving control method

Control Method

Speed Control Torque Control Position Control

Speed Control Range Speed Response  Applied Motor

V/IF O X X 1:10 (6 to 60Hz : Driving) 10 to 20rad/s e e
Advanced magnetic flux vector, O X X 1:120 (0.5~60Hz : Driving) 20 to 30rad/s Ge?ﬂﬁtﬁf;%ﬁ%g};’w'
Real sensorless vector O O X 1:200 (0.3~60Hz : Driving) 120rad/s Ge?;ﬁ'{,ﬁf;%‘l%%g}‘)’""
Vector 1:1500 (1~1500r/min: General-purpose motor (with encoder)
*5 L . 300rad/s ;
(FR-A7AP is necessary) | (zero speed control, servo lock) O O Both driving/regeneration)*6 Dedicated motor

*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

Ad3A700
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(2) State of the art longevity diagnostic method
||

(1) Further extended components life
|

eThe 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).

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*# 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.

eLife indication of life components

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

Cooling fan 10 years 2to 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).

(1) Compatible with the CC-Link communication (option) (3) RS-485 and USB connection
|| ||

The inverter can be connected to the Mitsubishi PLC (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 PLC.

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.
Inverter Inverter eSince the inverter can be connected to the network with terminals,
cag% o cizn ﬁgicttsed 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,
o communication with a personnel computer can be made with a
dedicated cable USB cable only.
eUsing the RS-485 terminal or USB connector, you can make
communication by the FR-Configurator (setup S/W).

Powelr PLC
supply
unt’ cpU

(when only inverlers)
are connected

FR-A7NC FR-A7NC

Terminating resistor

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

The inverter can be connected to Mitsubishi motion controller

usSB
through the SSCNETIII. The SSCNETIII employs a high-speed connector
synchronous serial communication system and is appropriate for
the synchronous operation.
(SSCNET:+-Servo System Controller Network) RS-485
terminals
Servo
amplifier Inverter

Motion controller

FR-A7NS

(4) Corresponds to major networks overseas
|

The inverter can be connected with networks such as Device-
NET™, PROFIBUS-DP, LoNnWoRrks, EtherNet (available soon)
and CANopen (available soon) 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 fitter)

(2) Measures against harmonic leakage current
|

eReduction of noise generated from the inverter was achieved
with adoption of a new technology (low-noise of FILTER
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*!, gyc fm is ON
set ON/OFF connector*2 to ON.)

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

*2 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).
*3 Refer to the EMC installation manual for compliance conditions.

Buv] 130
[dBuV] 120 |--

1 2 3 5 7 10 20 30
Frequency [MHz]

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

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

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

®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.

e Parameter management (parameter setting, file storage, printing) is easy.
eMaintenance and setup of the inverter can be done from a
personal computer connected with USB.
eMechanical resonance is easily avoided with machine analyzer function.
eParameter setting after
replacement of the FR-
A500 series can be made
with a parameter automatic
conversion function.

VY
MELSOFT
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(2) Operation panel with the popular setting dial
|

ePossible to copy parameters with operation panel.
Parameter setting values are stored in the operation panel
and optional parameter unit (FR-PUQ7).

eOperation is easy with the setting dial.

Example of

P
i parameter change

PU/EXT operation
mode example

eQOperation panel is detachable and can
be installed on the enclosure surface.
(cable connector option is required)

®PU/EXT (operation mode) can be
switched with a single touch.

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

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

®An operation panel can be removed and a parameter unit
can be connected.

®Setting such as direct input method with a numeric keypad,
operation status indication, and help function are usable.
Eight languages can be displayed.

eParameter setting values of a maximum
of three inverters can be stored.

eSince a battery pack type (available soon)
is connectable, parameter setting and
parameter copy can be performed without
powering on the inverter.

(4) Easy replacement with the cooling fan cassette

Cooling fans are provided on top of the
inverter.

Cooling fans can be replaced without
disconnecting main circuit wires.

(5) Removable terminal hlock

A removable terminal block was adapted.
(The terminal block of the FR-A700 series
is compatible with that of the FR-A500
series. Note that some functions of the
FR-AT700 series are restricted when using
the terminal block of the FR-A500 series.
Note that the wiring cover is not compatible.)

(6) Combed shaped wiring cover

Since a wiring cover can be mounted after wiring, wiring work
is easily done.

A3A700
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(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.

(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

Symbol Voltage
200V class

4 [ 400V class

Symbol
0.4K~500K

Inverter Capacity
Indicate capacity (kW)

FR-A720-0.4K FR-A720-3.7K FR-A720-7.5K

(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 built-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.

e Two points relay output is available.

(3) Wide voltage range
||

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

FR-A720-22K FR-A720-55K

Appli(?(t‘i’vl;llotor 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

Three-phase 200V class|

ijiniici @ © © © © o 0o © 0 0 0 0 0 0 0 0 O  — — — — — - - — — — -
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FR-A740-[1[]

@ : Available models —: Not available

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

Moulded case circuit breaker (MCCB)
or earth leakage breaker (ELB), fuse
The breaker must be selected
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.

l Connection with Peripheral Devices

FEl-A700

USB connector
A personal computer and an

inverter can be connected
with a USB (Verl. 1) cable.

AC reactor
(FR-HAL)
P4 P1
DC reactor
Noise filter (FR-HEL)
(FR-BLF) For the 75K or more, a
The 55K or less has DC reactor is supplied.
a built-in zero-phase Always install the reactor.
reactor.
Brake unit

High power factor converter
(FR-HC*%, MT-HC*?)

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.

Power regeneration
common converter
(FR-CV*1)

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

Install this as required.

(FR-BU*1, MT-BU5*?)

Resistor unit

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

Earth
(Ground)

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.

P/+
PR

R/L1 S/L2 T3 |
P/+ N/- uvw

Noise filter

(FR-BSF01, FR-BLF)

Install a noise filter to reduce
the electromagnetic noise
generated from the inverter.
Effective in the range from
about 1MHz to 10MHz. A wire
should be wound four turns at

a maximum.
Motor

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

) Rating
@200V class
Type FR-A720-00K 041075|15| 22 |37 |55 |75 |11 |15 |185| 22 | 30 | 37 | 45 | 55 | 75 | 90
Applicable motor capacity (kW) =+ | 0.4 [0.75( 15| 22 | 3.7 | 55 | 75 | 11 | 15 [185| 22 | 30 | 37 | 45 [ 55 | 75 | 90
Rated capacity (kVA) *2 1111931 | 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 | 215 288 | 346
5 (245) | (294)
%‘ 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 *6 continuous continuous
3| REnlmt 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 | 1.5 [25][45[ 55| 9 [ 12 | 17 [ 20 [ 28 [ 34 [ 41 [ 52 | 66 | 80 [ 100 [ 110 | 132

Protective structure (JEM 1030) *9

Enclosed type (IP20) *8

Open type (IP00)

Cooling system Self-cooling Forced air cooling
Approx. mass (kg) 1.9[23[38[38 |38 [71][71]75[13]13[14[23]|35][35][58][70]70
0400V class
Type FR-A740-00K 04 1075|115 |22 |37 |55|75] 11 15 |185)| 22 | 30 | 37 | 45 | 55
Applicable motor capacity (kW)= | 0.4 [0.75| 15 [ 22 | 3.7 | 55 | 7.5 11 15 | 185 | 22 30 37 45 55
Rated capacity (kVA) =2 1.1 1.9 3 46 | 69 | 9.1 13 [ 175|236 | 29 | 328|434 | 54 65 84
- Rated current (A) 15 2.5 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
g Voltage *5 Three-phase 380 to 480V
Reggneratlve Maxwpum value/ 100% torque/2%ED 20% torque/continuous*s | 20% torque/continuous
braking torque | permissible duty
i RateteR: Three-phase 380 to 480V 50Hz/60Hz
= AC voltage/frequency
@ | Permissible AC voltage fluctuation 323 to 528V 50Hz/60Hz
g 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 (JEM 1030) *9

Enclosed type (IP20) 8

Open type (IP00)

Cooling system Self-cooling Forced air cooling
Approx. mass (kg) 353535 [35[35[65][65]75]75] 13 ] 13 [23][35]35]37
Type FR-A740-00K 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
Rated current (A)+3 144 | 180 | 216 | 260 | 325 | 361 | 432 | 481 | 547 | 610 | 683 | 770 | 866 | 962
(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

Output

Voltage*s

Three-phase 380 to 480V

Maximum value/
permissible duty

Regenerative
braking torque

10% torque/continuous

Rated input
AC voltage/frequency

Three-phase 380 t

0 480V 50Hz/60Hz

Permissible AC voltage fluctuation

323 to 528V 50Hz/60H

Permissible frequency fluctuation

+5%

Power supply

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.
*2.
*3.

parenthesis.
*4,

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

*B.

the pulse voltage value of the inverter output side voltage remains unchanged at about V2 that of the power supply.

For the 11K to 22K capacities, using the dedicated external brake resistor (FR-ABR) will achieve the performance of 100% torque/6%ED.

The power supply capacity varies with the value of the power supply side inverter impedance (including those of the input reactor and cables).
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).
FR-DUO07:1P40 (except for the PU connector)

*6.
*7.
*8.
*9.

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

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

When operating the inverter of 75K or more with a value larger than 2kHz set in Pr. 72 PWM frequency selection, the rated output current is the value in
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 maximum output voltage does not exceed the power supply voltage. The maximum output voltage can be changed within the setting range. However,




I Common specifications

Control specifications

Control method

Soft-PWM control/high carrier frequency PWM control (selectable from among V/F control, advanced magnetic flux vector control and
real sensorless vector control) / vector control (when used with option FR-A7AP)*1

Output frequency range

0.2 to 400Hz

0.015Hz/0 to 60Hz (terminal 2, 4: 0 to 10V/12bit)
Frequency Analog input 0.03Hz/0 to 60Hz (terminal 2, 4: 0 to 5V/11bit, 0 to 20mA/about 11bit, terminal 1: 0 to +10V/12bit)
setting. 0.06Hz/0 to 60Hz (terminal 1: 0 to +5V/11bit)
resolution —
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)

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 can be selected.

DC injection brake

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

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 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.
You can select any twelve signals using Pr. 178 to Pr. 189 (input terminal function selection) from among 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 operation enable signal (FR-HC/FR-CV
connection), FR-HC connection (instantaneous power failure detection), PU operation/external inter lock signal , external DC injection brake

Input signals 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, and
command source switchover.

[ 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, commercial power supply-inverter switchover 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*1, pre-excitation, notch filter, machine
analyzer*1, easy gain tuning, speed feed forward, and torque bias*1

Operating status

You can select any signals using Pr. 190 to Pr. 196 (output terminal function selection) from among inverter running, 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, commercial power supply-inverter switchover MC1, commercial power supply-inverter switchover MC2,
commercial power supply-inverter switchover MC3, orientation completion*1, brake opening request, fan fault output, heatsink overheat
pre-alarm , inverter running/start command on, deceleration at an instantaneous power failure, PID control activated, during retry, PID
output interruption, life alarm, alarm 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, minor failure output and alarm output. Open collector
output (5 points), relay output (2 points) and alarm code of the inverter can be output (4 bit) from the open collector.

When used with the
FR-A7AY, FR-A7TAR
(option)

Output signals

In addition to the above, you can select any signals using Pr. 313 to Pr. 319 (extension output terminal function selection) from among
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

Pulse/analog output

You can select any signals using Pr. 54 FM terminal function selection (pulse train output) and Pr. 158 AM terminal function selection (analog
output) from among 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.

Indication

Operating status

PU
(FR-DUQ7/
FR-PU07/

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, cumlative energization time, 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*2, output terminal option monitor*2, option fitting status*3, terminal assignment status*3, torque
command, torque current command, feed back pulse*1,motor output

FR-PU04)
Alarm definition

Alarm definition is displayed during the protective function is activated, the output voltage/current/frequency/cumulative energization
time right before the protection function was activated and past 8 alarm definitions are stored.

Interactive guidance

Operation guide/trouble shooting with a help function*3

Protective/warning function

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 failure, motor overload, output side
earth (ground) fault overcurrent, output short circuit, main circuit element overheat, output phase failure, external thermal relay operation,
PTC thermistor operation, option alarm, parameter error, PU disconnection, retry count excess, CPU alarm, operation panel power
supply short circuit, 24VDC power output short circuit, output current detection value excess, inrush current limit circuit alarm,
communication alarm (inverter), USB error, opposite rotation deceleration error, analog input error, fan fault, overcurrent stall prevention,
overvoltage stall prevention, regenerative brake prealarm, electronic thermal relay function prealarm, PU stop, maintenance timer
alarm+2, brake transistor alarm, parameter write error, copy operation error, operation panel lock, parameter copy alarm, speed limit
indication, encoder no-signal*1, speed deviation large*1, overspeed+1, position error large*1, encoder phase error*1

Environment

Ambient 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/s? or less *5 (conforms to JIS C 60068-2-6)

. Only when the option (FR-A7AP) is mounted

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

. Can be displayed only on the parameter unit (FR-PU07/FR-PU04).
. Temperature applicable for a short period in transit, etc.

. 2.9m/s? or less for the 160K or more.
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Outline Dimension Drawings

e FR-A720-0.4K, 0.75K

0
N~
2 B — )
l(©)000
2-¢6 hole ** 000
@ |0
03 Il
10T
e |
IS
95 0 5
110 ~ D
Inverter Type 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
i i
’1 )
2-¢6 hole
B gg (Ul
1P
- i 4
Le 125 2 5
150 ~ 140
Ol o
== * The FR-A740-0.4K to
ﬁ 1 1.5K are not provided
with a cooling fan.
0
2
) L
144 ‘
(Unit: mm)




oFR-A720-5.5K, 7.5K, 11K
®FR-A740-5.5K, 7.5K, 11K, 15K

~
A F=Y |:::::7 —l__ =)
266 hole olorel I ESSEER j! o
EEEEE - Il
S o
i@ E|:|
Vtrﬁ ..... H’J \4!:’
e 105 2 o Wl
220
Inverter Type H H1 5) D1
FR-A720-5.5K, 7.5K
260 | 245 | 170 | 84
FR-A740-5.5K, 7.5K
FR-A720-11K
300 | 285 | 190 | 1015
FR-A740-11K, 15K
(Unit: mm)
oFR-A720-15K, 18.5K, 22K
®oFR-A740-18.5K, 22K
2-¢10 hole
0
g
(Unit: mm)
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=
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=
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b=}
c =
Ko
283
n
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oFR-A720-30K, 37K, 45K, 55K
oFR-A740-30K, 37K, 45K, 55K

b
2-4d hole {g? ¢@ @‘ﬁ
® ® ‘ EN
} (== }
[ B
s l
[ ] g =
o . [ ]
= = N =
|_fi fit s
wz | || = 3.2
wi D
w
Inverter Type 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
2-612hole 9 oDC reactor supplied
@é{ 7 7 d}@ Rating plate -
° ° f ~ //\; (for M12 bolt)
==
N AR
:ﬂi HHH HHHHHHH Imimimimimink
mOgsetl o (0
= P1, P
g
[ ] *
4-installation hole ‘
(for M6 screw) Within D
Earth (ground) terminal
(for M6 screw)
© & |:| DC Reactor Mass
=9 = = W |Wl| H |[H1| D
L g 4 Type (Kg)
| 400 e 32 [FR-HEL-H75K
265 = 300 140 | 120 | 320 | 295 | 185 | 16
(FR-A740-75K)
FR-HEL-H90K
150 | 130 | 340 | 310 | 190 | 20
(FR-A740-90K)
(Unit: mm)

13




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

2-912 hole

A = o

15

Features

Peripheral
Devices

Standard
Specifications

715
740

=7
o o
£oE
Eb
g
SES

Terminal Connection
Diagram
Terminal Specification
Explanation

I
| 400 |
465 360

10

w
N
Operation
Panel

oDC reactor supplied

Parameter
List

Rating plate

2-terminal

for M12 bolt

ACEOE &m

P1 P1

Explanations
of
Parameters

H1
=+

Protective
Functions

p P
ons

ole o fad 1

| 4-installation hole ‘

(for S screw) Within D

;Eanh ground) terminal

(for M6 screw)

Options

g

DC Reactor Type w w1 H H1 D S Mass (kg)
FR-HEL-75K (FR-A720-75K) 150 | 130 | 340 | 310 | 190 | M6 17
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
FR-HEL-H132K (FR-A740-132K) 175 | 150 | 405 | 370 | 200 | M8 26

Instructions

Motor

(Unit: mm)

Warranty Compatibility

Inquiry
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oFR-A740-160K, 185K

3-912 hole
9
P o Sz .
— 2 oDC reactor supplied
Rating plate
© °© 2-terminal
00 (for M12 bolty
U W §lo o|®
DD g o
D
DI
DD
- P1 P1
2 § T/ H
@ ) ®
P
P
I T I VE
I ———

‘ ! w1 ! ‘ 4-installation hole ‘
w2 (for S screw) Within D
Earth (ground) terminal
(for M6 screw)
=% Y s R
v | . el
49 200 | 200 49 380 Viass
498 DC Reactor Type | W | WL | H | HL | D | S
| 450 (kg)
FR-HEL-H160K
E (FR-A740-160K) 175 | 150 | 405 | 370 | 205 | M8 | 28
) '(:FRR'_HA%'&EEE) 175 | 150 | 405 | 370 | 240 | M8 | 29
[EXe) s O o To ]
(Unit: mm)
oFR-A740-220K, 250K, 280K
3-¢12 hole
oDC reactor supplied
¥o [af o % =, (O] =%
i N Rating plate
JILTOEE T LR NI T e
O 0] o 2-terminal (for ¢ bolt)
[ :ﬁm
i [ .
1 P1 P1
o 3 9
g 0 o § § H EJZ
P
Ml P o=

° HHHHH g‘@‘—‘ E‘Ei,
i =] |
‘ wit1l (% ‘ \ d-installation hole

] w2 (for S screw) Within D ‘

°
= 61 = AT [OT T

Earth (ground) terminal
9\ 3.2 (for S1 screw)
T

800 ! 800 380 * Remove the eye nut after installation of the product.
680
DC Reactor Mass
W | WL |H H1 D S S1 | S2 (]

s | | . “

R/LL| T/L3 | P1 H uljl w FR-HEL-H220K
0

szl w- | ors | v ‘ S (FR-A740-220K) 175 | 150 | 405 | 370 | 240 | M8 | M6 | M6 | M12 | 30
° ° ° ° FR-HEL-H250K

} H H . (FR-A740-250K) 190 | 165 | 440 | 400 | 250 | M8 | M8 | M8 | M12 | 35
N FR-HEL-H280K

o —) o T o) (FR-A740-280K) 190 | 165 | 440 | 400 | 255 | M8 | M8 | M8 | M16 | 38

(Unit: mm)




oFR-A740-315K, 355K

3-¢12 hole
J

I HHHHHHHHD:HHHHHHHHHHHHHH:ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬁﬂ. . T ===

Features

Peripheral
Devices

1300
1330

Standard
Specifications

Outline
Dimension

Drawings

2] |

315 315 45 45
790 440

RLL gTA3  PL U w
Lﬂ HS/LZ” HN/-H ”=F;/+H HVHJ

Terminal Connection

Termin

194

o L [¢]

]

(c T —

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

o
:
Options

185 | | \&installation hole 2
210 (for M10 screw) Within 250 -%
Earth (ground) terminal 2
(for M8 screw) 'g
* Remove the eye nut after installation of the product.

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

2
(Unit: mm) ‘i
=
o
o
b
g
&
=
=
=i
E

16
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®FR-A740-400K, 450K, 500K

oDC reactor supplied

2-terminal
4-¢15 hole

B 1ol
v

9 \id
&Pl@ & Fﬁ

455+10
500410

=1
§

2
¢

&

L a0
3%

<
fm]

195
220

Within W

Earth (ground) terminal

(for M8 screw)

\4-installation hole

(for M10 screw)

4-$12 hole
(£ T&la 7 = 5 =Gl & e
(ORI, L T I, ==
[l
(I
gj}l& ;2; T 3;0 T ZZ:J T 440 -2 -2
1T K
‘é? r‘o I_O][ [+] ][Oﬂ_ L‘l 5
oDC reactor supplied
E 2-terminal
P1 4-915 hole
Earth (ground) terminal
(for M12 screw)
P

| |o e g

Within D

* Remove the eye nut after installation of the product.

DC Reactor Type

Mass
(kg)

FR-HEL-H400K
(FR-A740-400K)

235 | 250 50

FR-HEL-H450K
(FR-A740-450K)

240 | 270 57

Within H

215

150 \4-installation hole

(for M10 screw)

DC Reactor Type

FR-HEL-H500K
(FR-A740-500K)

345

455

405

* Remove the eye nut after installation of the product.

(Unit: mm)




e Operation panel (FR-DUQ7)

<Outline drawing> <Panel cutting dimension drawing>
Panel
27.8
™)
C 1 =1 ]
OO0 3|3
OO0 1
\‘ © \ Cable
3 e 72 3 Operation panel connection connector
78 (FR-ADP)
81 .
(Unit: mm)
e Parameter unit (option) (FR-PUOQ7)
<Qutline drawing> <Panel cutting dimension drawing>
25.05
(14.2) (11.45)
83 .
8 : 40 : 40 '
o ®]*1 =) |
MITSUBISHI |
T sosmon — |11 | Air-bleeding
—r— ! hol
E 8 S ‘ -
[D | 4R1
ot [ & S I —
A B
| | !
~ | ! |
©) ©) ©| o | | )
Q| I Lo
i
@ | ! |
= T A & R N
R
L] " 265 | 265 ! 4-¢4 hole
(Effective depth 5.0)
! ! M3 screw *2
*1  When installing the FR-PU7 on the enclosure, etc., remove screws for fixing
|:| the FR-PUQ7 to the inverter or fix the screws to the FR-PUO7 with M3 nuts.
U | *2  Select the installation screws whose length will not exceed the effective
80.3 depth of the installation screws threads.
(Unit: mm)
e Parameter unit (option) (FR-PU04)
<Outline drawing> <Panel cutting dimension drawing>
16.5
24
15 105 48, .13 1175 [ 7
Tf' ! g : ‘ 5-04 hole
a [ o |
o L oednl YN~ f v
H S CEI s
I K ! -
| & o 28
A 5
i 5-M3 screw i
Effective
i */ depth 4.5 ‘ &
— | | i
40 le 40 j
Select the installation screws whose length will not exceed the effective depth of the installation screws threads. .
(Unit: mm)
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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.

e\When 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-
ATCN).
Refer to the instruction manual of the heatsink protrusion attachment (FR-A7CN) for details.

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

o w Atachment | py Type W [ HJ[HL[H[H | D [DL]D2] S
= > pael | FR-A7CNOL | 150 | 389.5 | 260 | 1115 | 18 | 97 | 484 | 233 | M5
9 e FR-ATCNO2 | 245 |4085| 260 |1165| 32 | 86 | 89.4 | 123 | M5

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

el e u o FR-ATCNO4 | 280 | 554 | 400 | 122 | 32 | 885 [ 110.6 | 453 | M8
mo= E . FR-ATCNO5 | 338 | 645 | 480 | 130 | 35 [1235| 715 | 105 | M8

] | . ﬁﬁ FR-ATCNO6 | 338 | 645 | 480 | 130 | 35 |1235| 715 | 835 | M8

\ 2| (m FR-ATCNO7 | 451 | 650 | 465 | 145 | 40 | 96 | 154 | 55 | M10

T T 1 HH FR-ATCNO8 | 510 | 725 | 535 | 150 | 40 | 1165[1835| 45 | M10

\ FR-A7CNO9 | 510 | 725 | 535 | 150 | 40 [1165[1835| 45 | M10

N A mjgg . FR-ATCN10 | 510 | 845 | 655 | 150 | 40 |1765[1835| 45 | M10

’ : atctment " P\ panel FR-A7CN1L | 510 | 805 | 615 | 150 | 40 | 97 | 153 | 45 | M10

(Unit: mm)

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

FR-A7CNO1 FR-A7CN02 FR-A7CNO03 FR-A7CN04
112 ’_&,‘ ’_&,‘ 200
v‘ f ‘er P F )4 r F ¢ - e‘ + r
g &J Lﬁ 5 8 &J 8 8 &J L 8 5 8
— v — Y — Y — Y
Ny + T el
244
‘9 | Iy | N | ~ |
®lg g iE: 8 Nk 8 5 g g
6-MS screw | 1o 6-M5 screw 6-M5 screw 6-M8 screw
[ 1A [T A [ A to/ | bE|
K T QT I & ! ﬁT I & ! ﬁT S &
“—'136 ‘ ‘ 1% ‘ ‘ 195 ‘ ¥ ‘ 230 ‘ !
145 212 212 260
FR-A7CNO5 FR-A7CNO6 FR-A7CNO7 FR-A7CN08
208 290 410 470
‘ ‘ 279 ‘ 265 ‘ ‘ 380 ‘ ‘ 440 ‘
© | b © | & * | |
e J L 9 L S 8| < 2 &
k2 4 & s i 2 Ty
© o —
Bl o | 3 8 g | I ‘ s 8 ‘ 2
A-M8 Sc'rw ~ 6-M8 SCT‘EW N 4-M10 screw 4-M10 screw
S v - Yy v - n (3]
¢ 1 + o | _ i ) _ jﬁ
‘ 270 ‘ | 270 | < & I A 4 & T
‘ 380 ‘ ‘ 400 ‘
330 330 g
440 477

(Unit: mm)




e\When using a heatsink protrusion attachment (FR-A7CN)

FR-A7CNO09

—— 3

. 108

]

690
582

470

440
R
i

660

FR-A7CN10

470

‘ ‘

. 108

-

810
702

440
|
i

"

780

FR-A7CN11

30

770

]

. 108

662

470

440
R
i

740

4-M10 screw 4-M10 screw 4-M10 screw
R ¢ J( K ¢ J( e é TL
‘ 400 ‘ 400 ‘ ‘ 410 ‘
477 477 477
Refer to page 79 for the correspondence table of the attachment and inverter. (Unit: mm)
eProtrusion of heatsink of the FR-A740-160K or more
e Panel cutting
Cut the panel of the enclosure according to the inverter capacity.
®FR-A740-160K, 185K ®FR-A740-220K, 250K, 280K
6-M10 screw 6-M10 screw
484 662
o 200 200 o] | 300 ‘ 300 |
T 4 4+ f/ — 4+ + /
2D Hole > B Hole
= + + L + ¥
®FR-A740-315K, 355K ®FR-A740-400K, 450K, 500K
771 6-M10 screw 976 8-M10 screw
o 300 300 300 _
315 315 o T ‘
— + + + /l
o / f
2318 Hole
§, E Hole B
+ + + Y + + + +
(Unit: mm)
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eoShift and removal of a rear side installation frame

® FR-A740-160K to 280K ® 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 | 1 _ 1| frame (rear side)
s~ nsalion )
i |- | frame il

IR [

0 MOMn00I

[
o

— NIl

— Il ==
55, = 2 o

3 ; Removal
~~' installation
shit—_’  frame

e Installation 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 air

enclosure * For the FR-F740-220K 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
guards to avoid contact with the finger guards.

IIﬂlﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂll‘
ORI
[ e
Ml DI |
Ml DN

Inverter [

™~ Enclosure

5 o Installation
frame W
|:|,> . 107 140 Finger guard
4 :
= ‘ NS

oD |* H H H ‘ l ‘

= S0

= ﬁ} Inverter Type D1
Cooling Dimension of FR-A740-160K, 185K 185
wind _ | 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.




Terminal Connection Diagram

Sink logic *1. DC reactor (FR-HEL) etT -*1- T e Brake unit *7. A CN8 connector is provided with the 75K
@Main circuit terminal Be sure to ‘connect the DC reactor LN ' ) o R- e (Option) or more.
supplied with the 75K or more. f e ' : -
(OcControl circuit terminal When a DC reactor is connected to k 4 . Lo *8. Brake resistor (FR-ABR) o
the 55K or less, remove the jumper Lo Remove the jumper across terminal PR-PX 2
across P1-P/+. L when connecting a brake resistor. e

(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)

Peripheral
Devices

—_
Three-phase AC H I
H Motor

power supply " e ,
el 1 OONO ! EMC filter B
Jumper =] ' Co_o1: ON/OFF b
2 ()S1/L21 ; OFF :connecter g — Earth (Ground) £
_______ 85
*2. To supply power to the *9.The FR-A720-0.4K and 0.75K @ f;l,
control circuit separately, = are not provided with the EMC
remove the jumper across Earth filter ON/OFF connector. (Always on)
R1/L11 and S1/L21. (Ground)

Control input signals (No voltage input allowed) Relay output

=7
o o
23S
Sg8
g
SES

Terminal func@ions vary with Frg?gt?ég Torminal fancions :
the input terrninal start Relay output 1 |\ary with the output : —
assignment (Pr. 178 t_o Pr. 189) Re}/et‘rse J (Alarm output) |rarpminal assiqnment ' g &
(Refer to the Instruction ro 5}5 tlgrr} o 1%6) | Esit
Manual (appiied)) Start self (Réfef o the ; E5E8
RO , E E
holding selection Instruction Manual | 2
High speed ¢—— (applied)) '
N c
Multi-speed Middle | Relay output 2 : 52
selection speed ' of
! o
*3. JOG terminal can be used Low speed ¢—— SIIIIIIiiiiiiiiiiiiiiiiiiiiiiiit
as pulse train input terminal.
Usg e Serliect L i Open collector output
¢ Terminal functions

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

Second function selection ¢———

Parameter
List

*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) |

Selection of automatic restart
after instantanegus ¢——
power failure

Contact input common

Open collector output common
Sink/source common

Protective
Functions

*10.1tis not necessary  ||*11. FM terminal can
when calibrating the be used for pulse
indicator from the train output of open

operation panel. 32!';?;?: g;ltpm

PU

24VDC power supply connector

\| JOGIpulse. Jog mode ¢——
E (Common for external power supply transistor)

__________________________________________________________________ [%2]

--------------------------------------------------------------------- i c

' Frequency setting signal (Analog) 10E(+10V) : L i * \“\'”f - Indicator %_

: S ~ 10(+5V 1| USB FMO— — =] (Frequency meter, etc.) 2

i Frequency setting I3 D P (+5V) 1| connector | *11| Calibration ) )

! tenti t 2 o o 0 to 5VDC | (Initial value) , resistor *10 _ 111 Moving-coil type

| potentiometer | |¢= . 2 (010 10VDC  gglected «s 1mA full-scale 5

- 1/2W1ke A 410 20mADC ***7)™ £

H *6 1 [ [ 5 ' 5

' — <] (Analog common) : () Analog signal output @

! ; (0 to 10VDC) =

! A rull 0 to +10VDC] (nital value) |

; Auxiliary 'nPU"ET)) L L (0to +5VDC selected)+5 I S - _

' i > » 0 TXD+ RS-485 terminals | g

: . R ] 7 to 20mADC| (i value) ! | RENLER ! g

: Terminal 4_|nput(+) - = 4 /0to5vDC .5 a9 TXD-;': o Data transmission !

: (Current input) (-) : 0Otol0vDe Seected)™ > '

! | e T RXD+ ;I:‘ Lo i =

i |*5. Terminal input specifications can . h A . ' 2

, be changed by analog input Lo Connector | Option connector 1 | .:<19 RXD- o } Data reception i 3

! specifications switchover (Pr. 73, Lo for plUQ‘_m option o0 ice ! g

v (IERZTE 1 1 connection | Option connector 2 | i | GND ; £

' |*6. Itis recommended to use 2W1kQ E E - i o | 2

. yvhen the frequency setting signal v | Optlon connector 3 | ::Terminatinj -- |

' is changed frequently. [ E: resistor VCC 5V (Permissible load E «E‘

' v ™ 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

Terminal . L
Type Symbol Terminal Name Description
R/L1, S/L2, T/L3 |AC power input Connect to the commercial power supply.
u,Vv,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.
Bl fesisiar Remove the jumper from terminals PR-PX (7.5K or less) and connect an optional brake
P/+, PR : resistor (FR-ABR) across terminals P/+-PR. The PR terminal is provided for the 22K or
connection s
Main Connect the brake unit (FR-BU and BU, MT-BUS5), 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
Pf+, P1 REiredctonconmection 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 Eorwaid felaien e Turn on the STF signal to start forward rotation and turn it off When the STF and STR
to stop. signals are turned on
STR PEVETSE MEien SEm Turn on the STR signal to start reverse rotation and turn it off SImultanequsly, the stop
to stop. command is given.
Start self-holding . .
STOP seltesitton Turn on the STOP signal to self-hold the start signal.
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
2 terminal, the Pr.291 setting needs to be changed. (maximum input pulse: 100kpulses/s)
e fUREEn Turn on the RT signal to select second function selection
RT Sellentiien 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.
,E‘ LSS SIS 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 function is activated. Turn on the RES
*g‘ signal for more than 0.1s, then turn it off. Recover about 1s after reset is cancelled.
o 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 inbut 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.
_ ;Seeslgcril(;rf}grf CULITMENE When the CS signal is left on, the inverter restarts automatically at power restoration.
< €S ; Note that restart setting is necessary for this operation. In the initial setting, a restart is
c instantaneous power :
=) ; disabled.
o failure
3 . Common terminal for contact input terminal (sink logic) and terminal FM. Common
_E‘ SD Cpnliact I 2L Emlela output terminal for 24VDC 0.1A power supply (PC terminal). Isolated from terminals 5
2 (GILLS) and SE.
3
2 External transistor When connecting the transistor output (open collector output), such as a programmable
© common, controller (PLC), when sink logic is selected, connect the external power supply
= PC 24VDC power supply, |common for transistor output to this terminal to prevent a malfunction caused by
5 contact input common |undesirable currents. Can be used as 24VDC 0.1A power supply. When source logic
O (source) has been 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
connecting it to terminal 10E. current 10mA
Inputting 0 to 5VDC (or 0 to 10V, 4 to 20mA) provides the maximum output frequency at
5V (10V, 20mA) and makes input and output proportional. Use Pr.73 to switch from
EiesuEnsy el among input 0 to 5VDC (initial setting), 0 to 10VDC, and 4 to 20mA.
2 (vol?a e) Yy 9 Voltage input: Input resistance 10kQ +1kQ@  Maximum permissible voltage 20VDC
= g Current input: Input resistance 250Q +5Q (When power is ON)
g Maximum permissible current 30mA
° Input resistance 10kQ +1kQ (When power is OFF)
(%]
> Inputting 4 to 20mADC (or 0 to 5V, 0 to 10V) provides the maximum output frequency at
< 20mA and makes input and output proportional. This input signal is valid only when the
Y AU signal is on (terminal 2 input is invalid). Use Pr.267 to switch from among input 4 to
& 4 Frequency setting 20mA (initial setting), 0 to 5VDC, and 0 to 10VDC.
T (current) Voltage input: Input resistance 10kQ +1kQ Maximum permissible voltage 20VDC
Current input: Input resistance 250Q +5Q (When power is ON)
Maximum permissible current 30mA
Input resistance 10kQ +1kQ (When power is OFF)
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)




Type 'Ig;mlbnoa}l Terminal Name Description
1 changeover contact output indicates that the inverter protective function has activated and
Al B1. C1 Relay output 1 (alarm  |the output stopped. Alarm: discontinuity across B-C (continuity across A-C), Normal:
5 Sl 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 % ggangeover 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)
s < LRy of the set frequency. Switched high during
acceleration/deceleration and at a stop.*1 Permissible load 24VDC
<) Switched low when stall prevention is 0.1A
|2 activated by the stall prevention function. :
2 o Overload alarm Switched high when stall prevention is | Alarm code (4bit) |(@ voltage dropis 2.8V
@ | o cancelled.*1 output maximum when the
5|5 i i ignal is on)
3|3 Switched low when an instantaneous (Refer to page 53.)|5'9N&
.g' 8‘ IPF }gﬁltﬁgtaneous power power failure and under voltage
% protections are activated.*1
% Switched low when the inverter output
st . frequency is equal to or higher than the
g -t Frequency detection preset detected frequency and high when
5 less than the preset detected frequency.*1
© Open collector output . .
SE ST Common terminal for terminals RUN, SU, OL, IPF, FU
Output item: output frequency (initial
setting),
© Aot et permissible load current 2mA,
% EM 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,
g ol ATENE] ST i permissible load current ImA(load impedance
< 10kQ or more),
resolution 8 bit
With the PU connector, communication can be made through RS-485. (1:1 connection
only)
— PU connector
- Conforming standard: EIA-485(RS-485) - Communication speed: 4800 to 38400bps
- - Transmission format: Multi-drop link - Overall extension: 500m
2 TXD+, |Inverter transmission q ] .
g ns ane XD- |terminal With the RS-485 terminals, communication can be made through RS-485.
IS ¥ RXD+, |Inverter r ion
2 |terminals| 0 |{overier receptio - Conforming standard: EIA-485(RS-485) - Communication speed: 300 to 38400bps
= - Transmission format: Multi-drop link - Overall extension: 500m
S SG |Earth (Ground)
© The FR-Configurator can be operated by connecting the inverter to the personnel
computer through USB.
- USB connector Interface: conforms to USB1.1
. Transfer rate: FS transfer (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
Specifications Devices Features

Outline
Dimension
Drawings

Explanation

=
S
5t
g3
Ba
S
5
2

=
5
=i
8
2
£
s
o
=
=
=
2

A Explanations A
Warranty ~ Compatibility Motor Instructions Options Protective of Parameter Operation
Functions PEEEES 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

Three-phase AC e >
power supply .

(ground)

Open collector !
output

() Running

Forward rotation start

Reverse rotation start ¢——— (O Up to frequency |
i ; Instantaneous !
Start self-holding selection ¢—— O power failure |

-RH
High speed ¢— () Overload
Middle speed ¢——— Frequency
detection
Low speed ¢— Open collector
P output common
JOG .2
Jog mode ¢—— e e
elay outpu
o select y oup
Second function selection ¢——
Output stop ¢——— Relay output 1
(alarm output)
Reset ¢—

Terminal 4 input selection |
(current input selection)

Selection of automatic restart Relay output 2

after instantaneous power failure |
Contact input common *

Analog input 10E(+10V)

10(+5V,
0 to 5VDC | (Initial value)
2 (O to 10VDC selected>

Frequency setting [ [
potentiometer < !

1/2W1kQ P 410 20mADC S¥€€Y 1 |[PGL g B
1 - i 5 (Analog common) - - - — -
1 I I I
o . Differentialline driver (+) 1,(-)_5VDC power supply
o ) L L , [0 Z10VDC] (il vake)
torque limit command(_) 0 \J (O 10 £5VDC selected) .
(*10v) ERRREEE Complimentary
N *. Earth the shield cable of the encoder
____________________________________________________________________ ~ ON cable to the enclosure with a P clip, etc.
Terminating
resistor
OFF




[ Vector control dedicated motor (SF-V5RU), 12V complimentary

Features

Torque control \  SFVSRU

Three-phase AC

power supply

Inverter

Peripheral
Devices

R/L1

Three-phase AC H = Farth Thermal

power supply : L] protector
CS(O

Forward rotation start
Reverse rotation start

Standard
Specifications

{FR-ATAP
PAL

Contact input common

Outline
Dimension
Drawings

\Differential
o 1 ling drver PZ1
Speed limit command
Frequency setting potentiometer
172W1kQ Compiimentary
\Terminating
Torque 1 resistor
commqand ) o

(*10V) )

=
£
g
&2
5

g2
£
(=31
=
£
5
5

=
S
2 =
8

5 =
£ 2
5} 5
= S
£ fin}
IS

&

(-) power supply *7

l—‘

Operation
Panel

Position control o SFVSRU

Three-phase AC
power supply

Parameter
List

Positioning unit
MELSEQ- D75P1
QQ 7 Three-phase AC
power supply

RLS P Eartl

h
= (ground Thermal
Tor g/_‘ External thermal (g, A protector
STOP -_— relay input 2CS(OH Gl JL

Explanations
of
Parameters

Forward stroke end

Reverse stroke end

Protective
Functions

| Pre-excitation/servo on

\
|
\
|
|
|
|
|
| CLEARé} Clear signal
|
\
|
|
|
\
|
|
|

JOG *10;
Sign signal NP *g \Differential
24\/1?(: power supply +lne drver PZ1

PULSE F Q Pulse train
PULSE RO
CLEAR COMO
PULSE COMg

RDY COM L
Terminating
comO 1 resistor &

READY ¢

Options

Instructions

|
Torque limit command (+) %
(F10V) () > —r—

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. pC
Refer to the inverter manual for details of Pr. 186 CSterminal function selection. /gnt_rol circuit
*3  The pin number differs according to the encoder used. o terminal block
*4  Connect the encoder so that there is no looseness between the motor and motor shaft. Speed ratio should be 1:1.
*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. Resistor (2W1kQ)
*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).

CS(OH)

Compatibility

Warranty

Inquiry

26



Operation Panel (FR-DUOQ7)

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.

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 R

Start command
forward rotation
Start command
reverse rotation
@Stop operation

Alarms can be reset

@Used to set each setting.

If pressed during operation, monitor

/ Setting dial

(Setting dial: Mitsubishi inverter
dial)

Used to change the
frequency setting and
parameter values.

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

frequency current voltage

switchover x |
Used to change
each setting mode.

MITSUBISHI

[HE-A700

* 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

Operation mode switchover

At powering on (external operation mode)

hE - -

L
$ (S & &)
2 e (& &

PU operation mode
(output frequency monitor)

Monitor/frequency setting

Ll
"(Examplg)ﬁ

\ £ and frequency flicker. \

Frequency setting has been
written and completed!!

ﬂ JM& (= &)
Parameter setting mode
VAN

Parameter setting

=

Display the current
setting

PLL IS
' Example)‘

Value change Parameter and a setting value

flicker alternately.

Parameter write is completed!!

m?m?m

Parameter clear Parameter Alarm clear
all clear

<:

Alarm history

Parameter copy

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

When no alarm history exists, m is displayed.

Standard Peripheral
s Features

Specifications

Outline
Dimension
Drawings

Terminal Connection
Terminal Specification
Explanation

5
e
o0
oo
o

A Explanations
Warranty Compatibility Motor Instructions Options T:ﬁ)rgiggﬁs of ParaLriT;teter
Parameters

Inquiry
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Parameter List

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-DUOQ7). 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

Ftlljg'r? Parameter Name Setting Range Setting Initial Value to Cg::tc;rr]ner

Increments Page 9
0 Torque boost 0 to 30% 0.1% 6/4/32/1% %1 | 42
1 Maximum frequency 0 to 120Hz 0.01Hz 120/60Hz 2 | 42
2 Minimum frequency 0 to 120Hz 0.01Hz OHz 42
@ 3 Base frequency 0 to 400Hz 0.01Hz 60Hz 42
c
2 4 Multi-speed setting (high speed) 0 to 400Hz 0.01Hz 60Hz 42
(8]
5 5 Multi-speed setting (middle speed) 0 to 400Hz 0.01Hz 30Hz 42
'§ 6 Multi-speed setting (low speed) 0 to 400Hz 0.01Hz 10Hz 42
0 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
Inverter
9 Electronic thermal O/L relay 0 to 500/0 to 3600A 2 0.01/0.1A =2 rated output 43
current

§ 10 DC injection brake operation frequency| 0 to 120Hz, 9999 0.01Hz 3Hz 43

B O

.i_) § 11 DC injection brake operation time 0 to 10s, 8888 0.1s 0.5s 43

)

8 12 DC injection brake operation voltage 0 to 30% 0.1% 4/2/1%+3 43
— 13 Starting frequency 0 to 60Hz 0.01Hz 0.5Hz 43
— 14 Load pattern selection Oto5 1 0 44

= 15 Jog frequency 0 to 400Hz 0.01Hz 5Hz 44
gE

o o

o 16 Jog acceleration/deceleration time 0 to 3600/360s 0.1/0.01s 0.5s 44
— 17 MRS input selection 0,2 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
5_5 20 fAcceleration/deceleration reference 1 to 400Hz 0.01Hz 60Hz 43
SE o requency
R
29 E
Ly Acceleration/deceleration time
S 3 2 increments 0.1 1 0 43
<
c Stall prevention operation level

_ % 22 (torque limit level ) 0 to 400% 0.1% 150% 44, 45

S o : ;

" > Stall prevention operation level

GE’_ 23 compensation factor at double speed 0 to 200%, 9999 0.1% 9999 44
©

(]

22

K= 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 Selertion Oto5 1 0 46
— 30 Regenerative function selection 0,1,2, 10,11, 12, 20,21 1 0 46
31 Frequency jump 1A 0 to 400Hz, 9999 0.01Hz 9999 47

2 32 Frequency jump 1B 0 to 400Hz, 9999 0.01Hz 9999 47

S % 33 Frequency jump 2A 0 to 400Hz, 9999 0.01Hz 9999 a7

=}

= & 34 Frequency jump 2B 0 to 400Hz, 9999 0.01Hz 9999 47

i 35 Frequency jump 3A 0 to 400Hz, 9999 0.01Hz 9999 a7

36 Frequency jump 3B 0 to 400Hz, 9999 0.01Hz 9999 a7
— 37 Speed display 0, 1 to 9998 1 0 a7

2 c 41 Up-to-frequency sensitivity 0 to 100% 0.1% 10% 47

§ % 42 Output frequency detection 0 to 400Hz 0.01Hz 6Hz 47

Tl f

@ T 43 Outplut frequency detection for reverse 0 to 400Hz, 9999 0.01Hz 9999 47

(I, rotation




Minimum Refer

Ftlljg'r? Parameter Name Setting Range Setting Initial Value to Cg::tc;rr]ner

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
ol 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 = n
= 48 Second stall prevention operation 0 to 220% 0.1% 150% 44
o current
Q Second stall prevention operation
% 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/ 0.01/0.1A
51 Second electronic thermal O/L relay 0 o 3600A, 9999 -2 v 9999 43
0, 5to0 14, 17 to 20,
52 DU/PU main display data selection 22 to 25, 32 to 35, 1 0 48
2 50 to 57, 100
2 1t03, 51014, 17, 18,
5 54 FM terminal function selection 21, 24, 32 to 34, 50, 52, 1 1 48
“g 53
’g 55 Frequency monitoring reference 0 to 400Hz 0.01Hz 60Hz 48
= Inverter
56 Current monitoring reference 0 to 500/0 to 3600A =2 U0 rated output 48
2 current
38 - 0, 0.1 to 5s, 9999/
g 57 Restart coasting time 0. 0.1 to 308, 9999 -2 0.1s 9999 49
Q
g
IS 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

g0

= § 63 Reference value at dcceleration 0 to 220%, 9999 0.1% 9999 50

g5

[e]

; 64 Starting frequency for elevator mode 0 to 10Hz, 9999 0.01Hz 9999 50
— 65 Retry selection Oto5 1 0 51
- 66 Stall.prevennon operation reduction 0 to 400Hz 0.01Hz 60Hz a4

starting frequency
67 Number of retries at alarm occurrence | 0to 10, 101 to 110 1 0 51
>
z 68 Retry waiting time 0to 10s 0.1s 1s 51
14
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
0to 8, 13 to 18, 20, 23,
— 71 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 52
— 73 Analog input selection Oto7,10to 17 1 52
— 74 Input filter time constant Oto8 1 52
. 75 Reset §elect|on/d|sconngcted PU 0t03, 14 to 17 1 14 53
detection/PU stop selection
— 76 Alarm 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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Ftlljg'r? Parameter Name Setting Range MSIE{?#; Initial Value R?(];er ng:tc;rr]nger
Increments Page
80 Motor capacity 8'1t265050km’9999999é " 0.01/0.1kW =2 9999 55
81 Number of motor poles 2,4,6,12, 14, 16, 9999 1 9999 55
82 Motor excitation current g:g ggg'gAggggg " 0'01/*(2)'1A 9999 55
83 Motor rated voltage 0 to 1000V 0.1V 200/400V 55
84 Rated motor frequency 10 to 120Hz 0.01Hz 60Hz 55
89 Speed control gain (magnetic flux vector) | 0 to 200% 0.1% 9999 55
§ 90 Motor constant (R1) g Ig ig&?gfggg . O%(i(r)nlg{ , 9999 55
§ 91 Motor constant (R2) g Ig ig?ngzzgg " Ooo(i(rJr:\Lg/z 9999 55!
2| o | wotorconsanay oot o [ommoooma| o0 | 55
5 | Motor constant 12 oo o [oomaooma | 90 | 55
0 0.01Q (0.1%)/
94 | Motor constant (x) oo ((8 . 11380//2)) o 0010 ©01%) | 9999 55
95 Online auto tuning selection Oto2 1 0 56
96 Auto tuning setting/status 0,1,101 1 0 55
100 V/F1(first frequency) 0 to 400Hz, 9999 0.01Hz 9999 56
101 V/F1(first frequency voltage) 0 to 1,000V 0.1v ov 56
% 102 V/F2(second frequency) 0 to 400Hz, 9999 0.01Hz 9999 56
g 103 V/F2(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
g 106 VIF4(fourth frequency) 0 to 400Hz, 9999 0.01Hz 9999 56
:33:' 107 VIF4(fourth frequency voltage) 0 to 1,000V 0.1v ov 56
108 VIF5(fifth frequency) 0 to 400Hz, 9999 0.01Hz 9999 56
109 V/F5(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 V/F (base frequency) 0 to 400Hz, 9999 0.01Hz 9999 42
= 114 Third stall prevention operation current| 0 to 220% 0.1% 150% 44
= 115 Thrid stall prevention operation 0 t0 400Hz 0.01Hz 0 a4
frequency

116 Third output frequency detection 0 to 400Hz 0.01Hz 60Hz 47
117 PU communication station 0to 31 1 0 56
118 PU communication speed 48, 96, 192, 384 1 192 56
5 '5 119 PU communication stop bit length 0,1,10, 11 1 1 56
§ S 120 PU communication parity check 0,1,2 1 2 56
§ é 121 Number of PU communication retries 0 t010, 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 Zéjsg?emsi?;?&n CR/LF presence/ 01,2 1 1 56
— 125 ;Zﬁ':fl; frequency setting gain 0 to 400Hz 0.01Hz 60Hz 57
- 126 Terminal 4 frequency setting gain 0 to 400Hz 0.01Hz 60Hz 57

frequency




Minimum Refer
Ftlljg'r? Parameter Name Setting Range Setting Initial Value to Cg::tc;rr]ner
Increments Page 9
PID control automatic switchover
127 freqeuncy 0 to 400Hz, 9999 0.01Hz 9999 58
128 PID action selection é(l) o 2t 2l o8 3l o S 1 10 58
é 129 PID proportional band 0.1 to 1000%, 9999 0.1% 100% 58
<
Eg_ 130 PID integral time 0.1 to 3600s, 9999 0.1s 1s 58
a 131 PID upper limit 0 to 100%, 9999 0.1% 9999 58
& 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
134 PID differential time 0.01 to 10.00s, 9999 0.01s 9999 58
L Commercial power-supply switchover
>
g . 135 sequence output terminal selection L4 L 0 o8
(]
§ $ 136 MC switchover interlock time 0 to 100s 0.1s 1s 58
[
% § 137 Start waiting time 0 to 100s 0.1s 0.5s 58
o
[} A 5
T Commercial power-supply operation
% % e switchover selection at an alarm 2 & 1 g 2
E 2 Automatic switchover frequency
g = 139 between inverter and commercial 0 to 60Hz, 9999 0.01Hz 9999 58
O power-supply operation
Backlash acceleration stopping
o 140 frequency 0 to 400Hz 0.01Hz 1Hz 46
& g 141 Backlash acceleration stopping time 0 to 360s 0.1s 0.5s 46
< 0 o :
SRS 142 Backlash deceleration stopping 0 to 400Hz 0.01Hz 1Hz 46
m £ frequency
143 Backlash deceleration stopping time 0 to 360s 0.1s 0.5s 46
) } 0,2,4,6,8, 10,102,
— 144 Speed setting switchover 104, 106, 108, 110 1 4 47
E 145 PU display language selection Oto7 1 0 58
148 Stall prevention level at OV input 0 to 220% 0.1% 150% 44
_5 149 Stall prevention level at 10V input 0 to 220% 0.1% 200% 44
% 150 Output current detection level 0 to 220% 0.1% 150% 58
g - -
s 151 Qutput current detection signal delay 010 10s 0.1s 0s 58
o time
;5) 152 Zero current detection level 0 to 220% 0.1% 5% 58
153 Zero current detection time Oto1ls 0.01s 0.5s 58
- 154 Voltage_reducnon _selectlon during stall 01 1 1 a4
prevention operation
— 155 RT signal reflection time selection 0, 10 1 0 59
— 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
1t03,5 to 14, 17, 18,
— 158 AM terminal function selection 21, 24, 32 to 34, 50, 1 1 48
52, 53
Automatic switchover ON range
— 159 between commercial power-supply and | 0 to 10Hz, 9999 0.01Hz 9999 58
inverter operation
e 160 User group read selection 0, 1, 9999 1 0 59
- Frequency setting/key lock operation
161 SEEEaT 0, 1,10, 11 1 0 59
% 162 Automau_c restart af_ter instantaneous 01,2 10, 11, 12 1 0 49
3 ., power failure selection
% '5 163 First cushion time for restart 0to 20s 0.1s Os 49
g § 164 First cushion voltage for restart 0 to 100% 0.1% 0% 49
o B B
2 165 Stall prevention operation level for 0 10 220% 0.1% 150% 49
restart
S ) )
B 166 | Qutputcurrentdetection signal 0to 10s, 9999 0.1s 0.1s 58
o} retention time
@
©
< ) )
o 167 Outpu_t current detection operation 01 1 0 58
8 selection
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Minimum Refer
Ftlljg'r? Parameter Name Setting Range Setting Initial Value to ng:tc;rr]ner
Increments Page 9
— 168
Parameter for manufacturer setting. Do not set.
— 169
S
S 170 Watt-hour meter clear 0, 10, 9999 1 9999 48
=
o 3
=9
‘(E o
g 171 Operation hour meter clear 0, 9999 1 9999 48
3
a 172 User group registered display/batch 9999, (0 to 16) 1 0 59
= clear
>
& 173 User group registration 0 to 999, 9999 1 9999 59
(%]
= 174 User group clear 0 to 999, 9999 1 9999 59
0 to 20, 22 to 28, 42 to
178 STF terminal function selection 44,60, 62,64 1to 71, 1 60 60
9999
. . . 0to 20, 22 to 28, 42 to
:,E_, 179 STR terminal function selection 44, 61, 62, 64 10 71, 9999 1 61 60
E 180 RL terminal function selection 1 0 60
2
@ 181 RM terminal function selection 0to 20, 22 to 28, 42 to 1 1 60
S 182 RH terminal function selection 44,62, 6410 71, 9999 1 2 60
E 183 RT terminal function selection 1 3 60
=}
= ) . ) 0to 20, 22 to 28, 42 to
= 5 )
E 184 AU terminal function selection 44, 62 to 71, 9999 1 4 60
o 185 JOG terminal function selection 1 60
3 186 CS terminal function selection 1 6 60
£ - - - 0to 20, 22 to 28, 42 to
187 MRS terminal function selection 44, 62, 640 71, 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 0108, 100 20, 25to0 28, 1 0 60
- - - 30 to 36, 39, 41 to 47, 64,
‘GEJ 191 SU terminal function selection 70. 84. 85. 90 to 99 1 1 60
£ 192 IPF terminal function selection 100 to 108, 110 to 116, 1 2 60
2 : : : 120, 125 to 128, 130 to
§ 193 OL terminal function selection 136, 139, 141 to 147, 1 3 60
c . . . 164, 170, 184, 185, 190
% 194 FU terminal function selection 0 199, 9999 1 4 60
S 0to 8, 10 to 20, 25 to 28,
= ) ) ) 30to 36, 39, 41 to 47, 64
= .39, , 64,
g 195 ABCL1 terminal function selection 70, 84, 85, 90, 91, 94 to 1 99 60
g 99,
= 100 to 108, 110 to 116,
2 120, 125 to 128, 130 to
8 196 ABC2 terminal function selection 136, 139, 141 to 147, 1 9999 60
164, 170, 184, 185, 190,
191, 194 to 199, 9999
e)
3 o _ _
75 | 23210230 | JriTpecd setinalB epeed o 15 0 to 400Hz, 9999 0.01Hz 9999 a2
£ P
=
— 240 Soft-PWM operation selection 0,1 1 1 52
— 241 Analog input display unit switchover 0,1 1 0 57
- 242 Terminal 1 added compensation 00 100% 0.1% 100% 52
amount (terminal 2)
. 243 Terminal 1 ad_ded compensation 0 to 100% 0.1% 7506 52
amount (terminal 4)
— 244 Cooling fan operation selection 0,1 1 1 61




contact

0 to 4, 9999 =2

Minimum Refer
Ftlljg'r? Parameter Name Setting Range Setting Initial Value to Cg::tc;rr]ner
Increments Page 9
S 245 Rated slip 0 to 50%, 9999 0.01% 9999 61
T
2
qé. 246 Slip compensation time constant 0.01 to 10s 0.01s 0.5s 61
I}
o
= ] ) )
= 247 Constant power region slip 0, 9999 1 9999 61
compensation selection
) 0 to 100s,1000 to 1100s
— 250 Stop selection 8888, 9999 0.1s 9999 61
. 251 Output phase failure protection 01 1 1 61
selection '
c
8
g 252 Override bias 0 to 200% 0.1% 50% 52
8 c
£ 9
8 g
Z 2
§ 253 Override gain 0 to 200% 0.1% 150% 52
g
i
255 Life alarm status display (0 to 15) 1 0 61
i 256 Inrush current limit circuit life display | (0 to 100%) 1% 100% 61
Q
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 ?tL;t;ttracted frequency at deceleration 0 to 20Hz 0.01Hz 3Hz 62
0
g 263 Subtraction starting frequency 0 to 120Hz, 9999 0.01Hz 60Hz 62
LS_T_? 264 Power-failure deceleration time 1 0 to 3600/360s 0.1/0.01s 5s 62
@
g 265 Power-failure deceleration time 2 2;8936005/3608’ 0.1/0.01s 9999 62
o
266 POYVEI’ 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 hlgh- 01,23 1 0 63
speed frequency control selection
% 271 High-speed setting maximum current 0 to 220% 0.1% 50% 63
8
>
% § 272 Middle-speed setting minimum current | 0 to 220% 0.1% 100% 63
s&
5}
T =
g5 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
=S
g 275 Stop-on coptac_t excitation current low 0 to 1000%, 9999 0.1% 9999 63
SkS speed multiplying factor
O =
c C
o © i o
g_ o 276 PWM carrier frequency at stop-on 0to 9, 9999/ 1 9999 63
n
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Minimum Refer
Ftlljg'r? Parameter Name Setting Range Setting Initial Value to ng:tc;rr]ner
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 Oto2s 0.1s 0.3s 64
=}
@ 281 Brake operation time at start 0to5s 0.1s 0.3s 64
(8]
§ 282 Brake operation frequency 0 to 30Hz 0.01Hz 6Hz 64
§ 283 Brake operation time at stop 0to5s 0.1s 0.3s 64
& - - -
< 284 Decelgratlon detection function 01 1 0 64
5 selection
ogs | Qverspeed detection frequency 0 to 30Hz, 9999 0.01Hz 9999 64
(Speed deviation excess detection frequency) ’ :
° 286 Droop gain 0 to 100% 0.1% 0% 65
c
8 287 Droop filter time constant Otols 0.01s 0.3s 65
Q.
§ 288 Droop function activation selection 0,1,2,10,11 1 0 65
[a)
— 291 Pulse train I/O selection 0, 1, 10, 11, 20, 21, 100 1 0 65
— 292 Automatic acceleration/deceleration 0,1,3,5t08,11 1 0 50
. 293 Accele_ratlon/degeleranon individual 0102 1 0 50
operation selection
— 294 UV avoidance voltage gain 0 to 200% 0.1% 100% 62
- 299 Rotation _dlrectlon detection selection 0, 1, 9999 1 0 49
at restarting
331 RS-485 communication station 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 0 to 10, 9999 1 1 56
@ 336 RS-485 communication check time 0 to 999.8s, 9999 0.1s 0s 56
= interval
5 —— — -
RS-485 communication waiting time
E 337 setting 0 to 150ms, 9999 1 9999 56
o 5 5 n
o Communication operation command
0 338 - 0,1 1 0 65
2 ——
; Communication speed command
& 339 " 0,1,2 1 0 65
Communication startup mode
340 eleEion 0,1,2,10,12 1 0 54
RS-485 communication CR/LF
341 R o 0,1,2 1 1 56
Communication EEPROM write
942 selection e 1 0 o6
343 Communication error count — 1 0 56




Minimum Refer
Ftlljg'r? Parameter Name Setting Range Setting Initial Value to Cg::tc;rr]ner
Increments Page 9
350 *6 Stop position command selection 0, 1, 9999 1 9999 66
351 *6 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 0to 16383 1 511 66
354 6 Position loop switchover position 0to 8191 1 96 66
355 *6 DC injection brake start position 0 to 255 1 5 66
356 *6 Internal stop position command 0to 16383 1 0 66
357 *6 In-position zone 0 to 255 1 5 66
= 358 *6 Servo torque selection Oto 13 1 1 66
= 359 *6 Encoder rotation direction 0,1 1 1 66
38 3606 | 16 bit data selection 0to 127 1 0 66
S 361+ | Position shift 0to 16383 1 0 66
g 362 *6 Orientation position loop gain 0.1 to 100 0.1 1 66
g 363 *6 Completion signal output delay time 0to 5s 0.1s 0.5s 66
o 364 *6 Encoder stop check time 0to 5s 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
367 *6 Speed feedback range 0 to 400Hz, 9999 0.01Hz 9999 66
368 *6 Feedback gain 0 to 100 0.1 1 66
369 *6 Number of encoder pulses 0 to 4096 1 1024 66
374 Overspeed detection level 0 to 400Hz 0.01Hz 140Hz 66
376 %6 Open pable detection enable/disable 01 1 0 66
selection
g 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
8 ®
S g
g g 382 Acceleration S-pattern 2 0 to 50% 1% 0 46
£38
5)‘ 383 Deceleration S-pattern 2 0 to 50% 1% 0 46
é_ 384 Input pulse division scaling factor 0 to 250 1 0 65
c
'g 385 Frequency for 0 input pulse 0 to 400Hz 0.01Hz 0 65
(]
% 386 Frequency for maximum input pulse 0 to 400Hz 0.01Hz 60Hz 65
a
° 393 *6 Orientation selection 0,1,2 1 0 66
§ 396 *6 Orientation speed gain (P term) 0 to 1000 1 60 66
_5 397 *6 Orientation speed integral time 0 to 20s 0.001s 0.333s 66
'2 398 *6 Orientation speed gain (D term) 0 to 100 0.1 1 66
Qo
o 399 *6 Orientation deceleration ratio 0 to 1000 1 20 66
419 *6 Position command source selection 0,2 1 0 67
420 %6 Command pulse scaling factor 0 to 32767 1 1 67
numerator
421 = Commgnd pulse scaling factor 010 32767 1 1 67
denominator
422 +6 Position loop gain 0 to 150sec™! 1sec?! 25sect 68
g 423 +6 Position feed forward gain 0 to 100% 1% 0 68
o e R
g 424 + Position c_omrpand acceleration/ 010 50s 0.001s 0s 67
S deceleration time constant
’é 425 +6 Position feed forward command filter 0to5s 0.001s Os 68
& 426 *6 In-position width 0 to 32767pulse 1 100 68
427 *6 Excessive level error 0 to 400, 9999 1 40 68
428 *6 Command pulse selection 0to5 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
Ftlljg'r? Parameter Name Setting Range Setting Initial Value to ng:tc;rr]ner
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 55
§ 457 Rated second motor frequency 10 to 120Hz 0.01Hz 60Hz 55
S 0 to 5002, 9999/ 0.0010/
g 458 Second motor constant (R1) 0 to 400mQY, 9999 2 0.01MO =2 9999 55
° 0 to 5002, 9999/ 0.001%/
=) )
5 459 Second motor constant (R2) 0 to 400MC, 9999 2 0.01mQ -2 9999 55
[}
n 0.001Q (0.1mHy)/
0t0 50€2 (0 to 1000mH), 9999/
t tant (L1
460 Second motor constant (L1) 010 3600mQ (00 400mH), 9999 +2 0.01mQE§J.01mH) 9999 55
0.001Q (0.1mHy)/
0to 502 (0 to 1000mH), 9999/
461 Second motor constant (L2) 010.3600mQ (0 to 400mH), 9999 =2 0.0lmQES.OlmH) 9999 55
0.01Q (0.1%)/
0to 5000 (0 to 100%), 9999/
462 S d mot tant (X (Y 9999 55!
econd motor constant (X) 010 1000 (0 to 100%), 9999 -2 0.010 52().01 %)
463 Second motor auto tuning setting/ 0.1,101 1 0 55
status
464 %5 Digital po_snm_n control sudden stop 010 360.0s 0.1s 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
3 474 +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
ﬁ"_; 477 *6 Seventh position feed amount lower 4 digits | 0 to 9999 1 0 67
S 478 *6 Seventh position feed amount upper 4 digits | 0 to 9999 1 0 67
-‘§ 479 *6 Eighth position feed amount lower 4 digits | 0 to 9999 1 0 67
e 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
% 482 *6 Ninth position feed amount upper 4 digits 0 to 9999 1 0 67
S 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 *6 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 +6 Fifteenth position feed amount upper 4 digits | 0 to 9999 1 0 67
E_ 495 Remote output selection 0,1 i} 0 68
5
o
@ 496 Remote output data 1 0 to 4095 1 0 68
o
IS
2 497 Remote output data 2 0 to 4095 1 0 68




Minimum Refer
Ftlljg'r? Parameter Name Setting Range Setting Initial Value to Cg::tc;rr]ner
Increments Page 9
(]
% 503 Maintenance timer 0 (1 to 9998) 1 0 68
c
] . .
_% 504 Ma|ntenance timer alarm output set 0 to 9998, 9999 1 9999 68
= time
— 505 Speed setting reference 1to 120Hz 0.01Hz 60Hz 46
g 516 S-pattern time at a start of acceleration | 0.1 to 2.5s 0.1s 0.1s 46
8o . _
% s 517 S—pattern.tlme at a completion of 0.110 2.5 0.1s 0.1s 46
o= acceleration
S
T @
g E 518 S-pattern time at a start of deceleraiton | 0.1 to 2.5s 0.1s 0.1s 46
%% S-pattern time at mpletion of
< 519 -pattern ime at a completion o 0.11t02.5s 0.1s 0.1s 46
0 deceleraiton
- 547 USB communication station number 0to 31 1 0 68
0 —— -
= 54g | USB communication check time 0 t0 999.8s, 9999 0.1s 9999 68
interval
'5 549 Protocol selection 0,1 1 0 56
S -
g 550 NET mode operation command source 0, 1, 9999 1 9999 65
g selection
g 551 PU mt_)de operation command source 12,3 1 2 65
O selection
o 555 Current average time 0.1to 1.0s 0.1s 1s 68
< 2
o c
3 g 556 Data output mask time 0.0 to 20.0s 0.1s Os 68
é % Current average value monitor signal e
58 557 g ) 0 to 500/0 to 3600A 0.01/0.1A AVERED 68
O output reference current 2 *2
current
— 563 Energization time carrying-over times | (O to 65535) 1 0 48
— 564 Operating time carrying-over times (0 to 65535) 1 0 48
S
[SI 2}
E S
=R 569 Second motor speed control gain 0 to 200% 0.1% 100% 55
o c
28
%)
— 571 Holding time at a start 0.0 to 10.0s, 9999 0.1s 9999 43
— 574 Second motor online auto tuning 0,1 1 0 56
° 575 Output interruption detection time 0 to 3600s, 9999 0.1s 1s 58
<
3 576 Output interruption detection level 0 to 400Hz 0.01Hz OHz 58
[a)
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
o 665 gR;%eneratlon avoidance frequency 0 t0 200% 0.1% 100 49
— 684 Tuning data unit switchover 0,1 1 0 55
— 800 Control method selection 0to5,9t012, 20 1 20 55
— 802 *6 Pre-excitation selection 0,1 1 0 43
5 803 Constant power range torque 01 1 0 45
S characteristic selection
é 804 Torque command source selection 0,1,3t06 1 0 69
(o]
o
) 805 Torque command value (RAM) 600 to 1400% 1% 1000% 69
>
o
= Torque command value
(o] 0, 0, 0,
= 806 (RAM,EEPROM) 600 to 1400% 1% 1000% 69
-*E 807 Speed limit selection 0,1,2 1 0 69
% 808 Forward rotation speed limit 0 to 120Hz 0.01Hz 60Hz 69
(0]
r.%' 809 Reverse rotation speed limit 0 to 120Hz, 9999 0.01Hz 9999 69
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Minimum Refer
Ftlljg'r? Parameter Name Setting Range Setting Initial Value to ng:tc;rr]ner
Increments Page 9
810 Torque limit input method selection 0,1 1 0 45
811 Set resolution switchover 0,1,10, 11 1 0 45
o 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
S
= 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
,% > 818 Easy gain tuning response level 11015 1 5 69
o € setting
oS
8 2 819 Easy gain tuning selection 0to2 1 0 69
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 1 010 0.1s 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
_5 826 Torque setting filter 1 0 to 5s, 9999 0.001s 9999 52
§ 827 Torque detection filter 1 0to0.1s 0.001s Os 70
g 828 Model speed control gain 0 to 1000% 1% 60% 70
% 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 filter2 0 to 5s, 9999 0.001s 9999 52
833 *6 Speed detection filter 2 0to0.1s 0.001s 0.001s 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 filter2 0 to 5s, 9999 0.001s 9999 52
837 Torque detection filter 2 0to 0.1s, 9999 0.001s 9999 70
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
g 843 *6 Torque bias 3 600 to 1400%, 9999 1% 9999 71
9 844 »6 Torque bias filter 0 to 5s, 9999 0.001s 9999 71
g 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 off set adjustment 0 to 200% 0.1% 100% 52
850 Control operation selection 0,1 1 0 43
853 Speed deviation time 0 to 100s 0.1s 1s 64
- 854 Excitation ratio 0 to 100% 1% 100% 71
'% 858 Terminal 4 function assignment 0,1, 4,9999 1 0 71
c
2 0 to 500A, 9999/
§ 859 Torque current 0 to 3600A, 9999 =2 0.01A/0.1A = 9999 55
o 0 to 500A, 9999/
g 860 Second motor torque current 0 to 3600A, 9999 =2 0.01A/0.1A = 9999 55
< 862 Notch filter time constant 0to 60 1 0 72
863 Notch filter depth 0,123 1 0 72
864 Torque detection 0 to 400% 0.1% 150% 72
865 Low speed detection 0 to 400Hz 0.01Hz 1.5Hz a7
S§
5 ‘é 866 Torque monitoring reference 0 to 400% 0.1% 150% 48
=
c =




Minimum Refer
Ftlljg'r? Parameter Name Setting Range Setting Initial Value to Cg::tcm]er
Increments Page 9
867 AM output filter 0to 5s 0.01s 0.01s 48
— 868 Terminal 1 function assignment 0 to 6, 9999 1 0 71
© 872 Input phase failure protection selection| 081 1 0 61
(2]
% 5 873 Speed limit 0 to 120Hz 0.01Hz 20Hz 72
% § 874 OLT level setting 0 to 200% 0.1% 150% 45
oo
875 Fault definition 0,1 1 0 72
877 Speeq feed forward control/mpdel 01,2 1 0 70
B adaptive speed control selection
o
2 878 Speed feed forward filter Otols 0.01s Os 70
=}
E 879 Speed feed forward torque limit 0 to 400% 0.1% 150% 70
2
(2]
° 880 Load inertia ratio 0 to 200 times 0.1 7 70
5
e 881 Speed feed forward gain 0 to 1000% 1% 0% 70
c . q A
,% 882 Regeqeratlon avoidance operation 01,2 1 0 72
g selection
=]
© ; ) )
o 883 Regeneration avoidance operation 300 to 8OOV 0.1V 380/760VDC 72
] level *5
o
S
© Regeneration avoidance at
5 884 deceleration detection sensitivity 0t5 ! 0 2
J<
2
9 886 Regeneration avoidance voltage gain 0 to 200% 0.1% 100% 72
i
0
° g 888 Free parameter 1 0 to 9999 1 9999 73
(3]
£5
5 889 Free parameter 2 0 to 9999 1 9999 73
o
891 tC“Er{'r(rgsulative power monitor digit shifted 0to 4, 9999 1 9999 48
892 Load factor 30 to 150% 0.1% 100% 73
. . Inverter
= Energy saving monitor reference 0.01/
S 893 : 0.1 to 55/0 to 3600kW =2 rated 73
.g (motor capacity) 0.1kW =2 capacity
£ Control selection during commercial
=P 894 power-supply operation AL L 0 78
§ 895 Power saving rate reference value 0, 1, 9999 1 9999 73
>
g 896 Power unit cost 0 to 500, 9999 0.01 9999 73
c
i 897 Power saving monitor average time 0,1 to 1000h, 9999 1 9999 73
898 Power saving cumulative monitor clear | 0, 1, 10, 9999 1 9999 73
899 Operation time rate (estimated value) 0 to 100%, 9999 0.1% 9999 73
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Minimum Refer
Ftlljg'r? Parameter Name Setting Range Setting Initial Value to Cg::tc;rr]ner
Increments Page 9
(60] ) . )
(900) FM terminal calibration — — — 73
cl AM terminal calibration — — — 73
(901)
Cc2 Terminal 2 frequency setting bias
. (902) frequency 0 to 400Hz 0.01Hz OHz 57
g (&32) Terminal 2 frequency setting bias 0 to 300% 0.1% 0% 57
= : - -
I 125 Terminal 2 frequency setting gain
5 (903) frequency 0 to 400Hz 0.01Hz 60Hz 57
é (&’)43) Terminal 2 frequency setting gain 0 to 300% 0.1% 100% 57
©
S C5 Terminal 4 frequency setting bias
g (904) frequency 0 to 400Hz 0.01Hz OHz 57
(&% Terminal 4 frequency setting bias 0 to 300% 0.1% 20% 57
126 Terminal 4 frequency setting gain
(905) frequency 0 to 400Hz 0.01Hz 60Hz 57
(&75) Terminal 4 frequency setting gain 0 to 300% 0.1% 100% 57
(g’%% Terminal 1 bias frequency (speed) 0 to 400Hz 0.01Hz OHz 57
(g’]l_% Terminal 1 bias frequency (speed) 0 to 300% 0.1% 0% 57
(g’i‘g) Terminal 1 gain frequency (speed) 0 to 400Hz 0.01Hz 60Hz 57
(g%g) Terminal 1 gain (speed) 0 to 300% 0.1% 100% 57
(2]
§ C16 Terminal 1 bias command (torque/
g (919) magnetic flux) 0 to 400% 0.1% 0% 57
g (gg) Terminal 1 bias (torque/magnetic flux) | 0 to 300% 0.1% 0% 57
o
c C18 Terminal 1 gain command (torque/
_% (920) magnetic flux) 0 to 400% 0.1% 100% 57
% (8%8) Terminal 1 gain (torque/magnetic flux) | 0 to 300% 0.1% 100% 57
O - -
C38 Terminal 4 bias command (torque/
(932) magnetic flux) 0 to 400% 0.1% 0% 57
(ggg) Terminal 4 bias (torque/magnetic flux) | 0 to 300% 0.1% 20% 57
C40 Terminal 4 gain command (torque/
(933) magnetic flux) 0 to 400% 0.1% 100% 57
(g’g%) Terminal 4 gain (torque/magnetic flux) | 0 to 300% 0.1% 100% 57
— 989 Parameter copy alarm release 10/100 1 10/100 =2
= 990 PU buzzer control 0,1 1 1 74
e 991 PU contrast adjustment 0to 63 1 58 74
0 Pr. CL Parameter clear 0,1 1 0 74
g % ALLC All parameter clear 0,1 1 0 74
@) E Er.CL Alarm history clear 0,1 1 0 74
8 PCPY Parameter copy 0,123 1 0 74

*1  Differ according to capacities. (0.4K, 0.75K/1.5K to 3.7K/5.5K, 7.5K/11K to 55K/75K or more)

*2  Differ according to capacities. (55K or less/75K or more)
*3  Differ according to capacities. (7.5K or less/11K or more)
*4  Differ according to capacities. (7.5K or less/11K to 55K/75K or more)
*5  Differs according to the voltage class. (200V class/400V class)
*6  Setting can be made only when the FR-A7AP is mounted.




Explanations of Parameters

The abbreviations in the explanations below are as follows: =M/ | V/F control, Magneticiflux . advanced magnetic flux vector control,

Sensorless; . real sensorless vector control, ==Vector= vector control

(Parameters without any indication are valid for all control)

P10, 46, 112

Manual torque boost

J Pr.0 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.

J] Pr.46 Second torque boost

. - rating. @

® Motor torque in the low-frequency range can be adjusted to the load ® When running a standard motor, generally set the rated frequency of = %
to increase the starting motor torque. ) ) the motor in Pr.3 Base frequency. When running the motor using 2<
® Three kinds of starting torque boost can be switched by using commercial power supply-inverter switch-over operation, set Pr.3 to » g
n

terminal RT and X9 signal.
® This function is valid for V/F control only.

Pr 3 19,47, 113

Base frequency, voltage

J Pr.3 Base frequency

|l Pr.19 Base frequency voltage

|| Pr.47 Second V/F (base frequency)

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

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

the same value as the power supply frequency.
® \When you want to change the base frequency when switching multiple

Features

Peripheral
Devices

I TV V‘m%%l:;iggtthe motors with one inverter, etc., use the Pr.47 Second V/F (base frequency) gg é
100% ommmmmme e ; Torgue Motor and Pr.113 Third V/F (base frequency) . ) :
Output 3 0.4K, 0.75K | 6% P ® Use Pr.19 Base frequency voltage to set the base voltage (e.g. rated ae
voltage ! 15K 0 3.7K | 4% P motor voltage).
i 55K, 7.5K | 3% 206 ®This function is valid for V/F control only. 5 g _
Eigs Setting i 11K to 55K | 2% « Egﬁng
prilz range | . |75K ormore 1% « - é a 28
= E

* 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:
(Hg q y

Pri1,2 18

Maximum/minimum frequency

J Pr.1 Maximum frequency
|| Pr.18 High speed maximum frequency

Motor speed can be limitted.

® 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 Pr.18 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.

® Pr.18 is valid only under V/F control and advanced magnetic flux
vector control.

® The maximum frequency is valid for the speed command obtained

J| Pr.2 Minimum frequency

Pr19

Output voltage (V)

Output frequency
— (Hz)
Pr3
—— Pr47
Pr.113

Pr.4 Multi-speed setting (high speed)

P1i 410 6, 24 to 27, 232 to 239

Multi-speed setting operation

Pr.5 Multi-speed setting (middle speed)

Pr.6 Multi-speed setting (low speed)

Pr.24 Multi-speed setting (speed4)

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 input compensation selection

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).

Operation
Panel

Parameter
List

g o
S 2
2.0
©

c6 E
s
o ©
>

g o

Protective
Functions

1%
from the droop pulses during position control under vector control. ® The inverter operates at frequencies set in Pr4 when RH signal is S
The minimum frequency is invalid. on, Pr.5 when RM signal is on and Pr.6 when RL signal is on. 1)
® Frequency from 4 speed to 15 speed can be set according to the
. Clamped at the combination of the RH, RM, RL and REX signals. Set the running ”
%“‘Pu”'equency /i maximum frequency frequencies in Pr.24 to Pr.27, Pr.232 to Pr.239 (In the initial value IS
Hz) L R ‘ setting, speed 4 to speed 15 are unavailable) S
| : £
Pri ] <. Speedl Speed 10
Prig ! i I; (High speed) Speed 5 > !
: x 1 ) g \ Speed 2 § i
H Pr2 ; L ; Frequency setting § : (M\ddlesspizzd)a — i ) ..92’- Speed 8) Lo s
0 5, 10V E PoMewd TR Ngerr  Eo| [0 E 1 s 3
Clamped atthe  (4MA) (20mA) H L P 3 O O
minium freguency T L e ol fononomon ™™
RH-L_ON L | [onfonron] L Wﬁi . WW
ol ol feforl "o o jon ow £
RM- T T I ON ON ON ON s
= o RL —— 2
RL on] o o rEx_ION[ONJONJON[ON]ON[ON]ON ]
,1 2
) ) ) ) _ <]
*1  When "9999" is set in Pr.232 Multi-speed setting (speed 8), operation is 8}
performed at frequency set in Pr.6 when RH, RM and RL are turned off
and REX is turned on. 2
[
&
=
=
=
o
IS
42

When setting parameters, refer to the instruction manual (applied) and understand instructions.
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P17, 8, 20, 21, 44, 45, 110, 111

Acceleration/deceleration time setting
Pr.7 Acceleration time J Pr.8 Deceleration time

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

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

Pr.20 Acceleration/dec eration reference frequency i Pr.21 Accdleration/deceferation imeincrements

Pr.12 DCinjection brake operation voltage | Pr.802 Pre-excitation selection

Pr.44 Second acceleration/decelerationtime W Pr.45 Second deceleration time

Pr.850 Brake operation selection

Pr.110 Third acodleration/decelerationtime | 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/decel eration reference frequency from OHz.

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

A
Pr.21 ..
Pr20T ‘ Description
(60Hz) /) . Rumning |Setting
< frequency 0 Increments:
I o [0.1s Increments and
N initial
> ( Range: setting range of
5 § value) |0 to 3600s acceleration/
53 > Time Increments: |deceleration
38 < N 0.01s time setting can
) ] 1 FTEE be changed
Acceleration Pr7  Deceleration Pr8 Range: :
time Pra4 time Pr4s DL
Pr.110 Pr.111
Pr. 9 51

Motor protection from overheat

(electronic thermal relay function )

|| Pr.9 Electronic thermal O/L relay J] 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.12 is valid only under V/F control and advanced magnetic flux
vector control.

N When
= s Using the V_Vhe’;]
g 3 Pr.12 Initial  |Mitsubishi U;L"eg;ye
[ D >
= g¢ Value Constant Savino
£ S s Torque | Motor
2 28 Motor
g s -
3 Time |3:7Korless[4%| <« P
DC injection Pr.12 5.5K, 7.5K |4%| 2%* 3%
Kk Operation
Time 75K 5
ormore|1%| <« P

Pril Operationtime  * |f the Pr.71 initial value is changed
to the setting for use with a
constant-torque motor, the Pr.12
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 Pr.850 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 .
Pr.802 Setting . 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.10 automatically changes to 0.5Hz during vector
control.

Pr. 13,571

Starting frequency

J| Pr.13 Sarting frequency J| 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
(H2)
Yo ]
]
=
f=
[
2
S | Pri13 r---
<7
K o ‘ .
U o1 eatting i Time
Forward 1 Pr.571 setting time
rotation ON




Pr. 14

Pr. 17

Logic selection of output stop signal (MRS)

V/F pattern matching applications

J| 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

100% 100%

[}
E E
5 >
g £l
1) o
Pr.3 Base frequency Pr.3 Base frequency
Output frequency (Hz) Output frequency (Hz)
Setting "2" Setting "3"
setting "4", RT signal is off setting "5", RT signal is off
For elevator loads For elevator loads

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

Reverse,
rotation |
Base frequency Base frequency
Output frequency (Hz) Output frequency (Hz)
PI 15, 16
Jog operation
J Pr.15 Jog frequency || 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 r----%-

!
Pr.15 1 F‘orward \
Jog f_requency I ! ; rdtation 1 »Time
setting range Lo W
I rotation
> i

! I
! |
I Prie ! !
| | | |
v | | |
JOG signal [ " ON! !
Forward i i i i -
rotation STF 7 ON i | |
) ) >
Reverse ! ! g
rotation STR ON _

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

J| Pr.17 MRSinput selection

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

Motor coasts ‘ Setting value 0" ‘ (!

to stop Vi
\ Output
N\ stop

nitial - ['Setting value "2" ]
alue)

Inverter Inverter

Output
stop
SD (PC)

SD (PC)

Time

MRS signal ON
STF (STR)
signal ON

Pri 18 > Refer to the section about Pr. 1.
P19 > Refer to the section about Pr. 3.
P 20,21 > Refer to the section about Pr. 7.

P17 22, 23,48, 49,66, 114, 115, 148, 149, 154, 156, 157, 858, 868
Stall prevention operation (===

Pr.22 Sall prevention operation level

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

Pr.48 Second tall prevention operation current [ Pr.49 Second st prevention operation frequency

Pr.66 Sall prevention operation reduction starting frequency

Pr.114 Third stall prevention operation current | Pr.115 Thrid stall prevention operation frequency

Pr.148 Sall prevention level at OVinput | Pr.149 Sall prevention level at 10V input

Pr.154 \oltage reduction selection during stall prevention operation

Pr.156 Sall prevention operation selection | 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.

® 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.
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® By setting "9999" (initial value) in Pr.23 Sall 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 S

RE——— g

5 : H

g | £

Q ! s)

o ! o

c 1 9

S ! s

b= |
g _ 1 §g
L e I = 2
2 | | 53
= I [}
z g 1 LT P23 =,g:> 2
Pré6 400Hz

Output frequency (Hz)

® Setting "9999" in Pr.49 Second dall 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 Thrid stall prevention operation
frequency and turning the X9 signal on make Pr.114 Third stall
prevention operation current valid.

® The stall prevention operation level from OHz to the output frequency
set in Pr.49 (Pr.115) can be set in Pr. 48 (Pr.114).

P 22,803, 810 to 817, 858, 868, 874

Pr.22 Torque limit level

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

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 teminals (terminal 1, 4).
In addition, you can set torque limit level for forward (power driving/
regeneration) and reverse (power driving/regeneration) operation
individually.

Set frequencylexceeds Pr. 49(Pr.115)] Set frequency is|Pr. 49 (Pr.115)or less Pr. Setting Description
output output Number Range
frequegy (Hz) fOUtpUt frequency (Hz) © Torqgue limit by parameter
fset requency oo Output 810 (initial value) q e
reqt;mcgy R, erus). | ;/f[ef‘}‘?f‘cy 1 Torque limit based on the analog input from
(Pr.115) Set ----t----- terminal 1 and 4.
Stall ‘ ——Time frequency ) 0t0400% | SEtthe torque limit level for forward rotation
prevention 4 w > Time ® | regeneration.
level "Pr zdz ‘ \ ——— 812 9999
use Pr. 48 Vi ‘ o Pr.22 value is used for limit.
(Pr.t14) Pr.22 Pr. 48 (initial value)
use used ﬁi’éﬁ“’ 010400% | Set the torque limit level for reverse rotation
o driving.
Pr.49 Pr.115 Oberation - .9999 Pr.22 value is used for limit.
Setting | Setting p (initial value)
; ; on i Set the torque limit level for reverse rotation
0 (initial value) Thc_a second (third) stall prevention function is not 0 to 400% R
activated. 814 .
The second (third) stall prevention function is 9999 Pr.22 value is used for limit
0.01Hz 10 400HZ | 5 i\ ated according to the frequency. (initial value) | ~ - .
The second stall prevention function is performed s : . :
; ) °
5500 - according to the RT signal. To set torque limit level using an analog signal from terminal 1

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 limitted 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.

(terminal 4) , set "1" in Pr.810 and "4" in Pr.868 (Pr.858).

® Torque limit value during acceleration/deceleration can be set using
Pr.816 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.

Pri 2410 27 Refer to the section about Pr. 4.

Pr. og

Input compensation of multi-speed and remote setting

J| 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




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

Acceleration/deceleration pattern and backlash measures
Pr.29 Acceleration/deceleration pattern selection l Pr.140 Backlash acceleration stopping frequency

P1 30, 70

Selection of regeneration unit

| Pr.30 Regenerative function selection | Pr.70 Special regenerative brake duty

Pr.141 Backlash acceleration stopping time | Pr.142 Backlash deceleration stopping frequency

Pr.143 Backlash deceleration stopping time | Pr.380 Acceleration S-pattern 1

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

Pr.383 Deceleration S-pattern 2 || Pr.516 Spattern timeat a start of acceleration

Pr.517 Spatterntime at a completion of acceleration |§ Pr.518 Spattern time at a start of deceleraiton

Pr.519 Spattern time at a completion of deceleraiton

Acceleration/deceleration patterns suitable for applications can be

selected.

The backlash measures to stop acceleration/deceleration at the frequency

and time set in parameter during acceleration/deceleration can be set.

® Linear acceleration/deceleration

(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
frequency during acceleration,
deceleration, etc. when frequency
changes.

® S-pattern acceleration/deceleration A

(setting "1")
e et - For machine tool spindle applications,

etc.

Used when acceleration/deceleration
must be made in a short time to a
high-speed range of not lower than
the base frequency.

® S-pattern acceleration/deceleration B

[Setingvalie > (seting "2°)

[S-pattern acceleration

Setting value "0"

[Linear acceleration
/ deceleration]

Output frequency

(Hz)

_.,
o
|
|
|

Output frequency

(Hz)

Time

Ideceleration B] For prevention of load shifting in
g conveyor and other applications.
§ Since acceleration/deceleration is
“;;g always made in an S shape from
current frequency (f2) to target
g fl frequency (f1), this function eases
% shock produced at acceleration/
s R deceleration and is effective for load
§ g collapse prevention, etc.

Time
® Backlash measures (setting "3", Pr.140
to Pr.143)
- To avoid backlash, acceleration/
deceleration is temporarily stopped.
Set the acceleration/deceleration
stopping frequency and time in Pr.140
to Pr.143.

Setting value "3"

[Anti-backlash measure
function]

Output frequency (Hz)

" §Pr142

R
N
@

—w - S
Pr. 141 pr.1a3 'Me

® S-pattern acceleration/deceleration C (setting "4", Pr.380 to Pr.383)
The S-pattern acceleration/deceleration C switch signal (X20)
changes an acceleration/deceleration curve.
Set % of time taken for forming an S-pattern in Pr.380 to
Pr.383 as acceleration time is 100%..

Frequency !
[Pr381]
Pr.382

Output frequency Pr.383

Set frequency

S-pattern ! : : p—
acceleration/ [ | |

deceleration oFF | ON | OFF |

C switchover

(X20)

® S-pattern acceleration/deceleration D (setting "5", Pr.516 to Pr.519)
Set the time taken for operations for S-pattern of S-pattern
acceleration/deceleration in Pr.516 to Pr. 519 .

Pr516  Pr517 Pr518  Pr519

Output frequency

Time

Start signal ON

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

® 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
continuous operation in regeneration status.
Use a high efficiency converter (FR-HC for the 55K or less, MT-HC
for the 75K or more) for harmonic suppression and power factor
improvement.

® For the 75K or more, use the brake unit MT-BU5 or BR5 when the
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)
and performed with DC power such as battery at occurrence of
power failure.

<55K or less>

Pr.30 Pr.70 . . Power
. . Regeneration Unit
Setting Setting Supply
0 Built-in brake,
(iniial value) ! brake unit (FR-BU, BU) RS T
1 10/6% =2 ::lth:EL;% brake resistor RS T
0% High power factor converter
2 (initial voalue) (FR-HC), power regeneration P, N
common converter (FR-CV)
Built-in brake,
10 ' brake unit (FR-BU, BU) PN
1 10/6% =2 ::lth:EL;% brake resistor PN
Built-in brake,
20 ' brake unit (FR-BU, BU) S TR Y
21 10/6% =2 ::Z'QRTQ‘% brake resistor R,S, T/P,N
*1 The brake duty varies according to the inverter capacity.
*2 7.5K or less/11K or more
<75K or more>
Pr.30 Pr.70 . . Power
. . Regeneration Unit
Setting Setting Supply
0
(nitalvalue) | | Notused R.S.T
0% Power regeneration converter
1 (MT-RC) R,S,T
10% Brake unit (MT-BU5)
High power factor converter
2 — | (MT-HO) i
10 — Not used P, N
11 10% Brake unit (MT-BU5) P, N
20 — Not used R,S, T/P,N
21 10% Brake unit (MT-BU5) R,S, T/P,N

Terminal Connection o
" utline :
Diagram q F Standard Peripheral
Terminal Specification DLI)men_smn Specifications Devices Features
Explanation rawings

Operation
Panel

Parameter
List

[ ]
S o
=)
T o

c'6 E
3°8
% [
] o

P . q Protective
Warranty Compatibility Motor Instructions Options e on

Inquiry
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PI 4110 43, 50, 116, 865

Detection of output frequency and motor speed

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

P 3110 36
Avoid mechanical resonance points (frequency jump)

Pr.31 Frequency jump 1A I Pr.32 Frequency jump 1B

Pr.33 Frequency jump 2A | Pr.34 Frequency jump 2B

Pr.35 Frequency jump 3A || Pr.36 Frequency jump 3B
Whenitis desired to y :

. Frequency jump
avoid resonance e .
attributable tothe L pras |- — - — — — — P
natural frequency of &
a mechanical g pr3t -~
g P33 |-—---- - -

system, these =
parameters allow & prs2 |- 5 - -
resonant Prai |- X<
frequencies to be >
jumped.

® Up to three areas may be set, with the jump frequencies set to either
the top or bottom point of each area.

® The value set to 1A, 2A or 3A is a jump point and operation in the
jump zone is performed at these frequencies.

® Frequency jump is not performed if the initial value is set to "9999".

® During acceleration/deceleration, the running frequency within the
set area is valid.

Pr.41 Up-to-frequency sensitivity Pr.42 Output frequency detection
Pr.43 Output freguency detection for reverserotation | Pr.50 Second output frequency detection
Pr.116 Third output frequency detection Pr.865 Low speed detection

P 37, 144, 505, 811
Speed display and speed setting

J| Pr.37 Speed display
|| Pr. 505 Speed setting reference

J| Pr.144 Speed setting switchover
|| Pr. 811 Set resol ution switchover

The monitor display and frequency setting of the PU (FR-DUO7/
FR-PUO4/FR-PUOQ7) 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 Pr.37 and
Pr.144. (The units within the thick frame are the initial values.)

® Using Pr.811, the setting increments of running speed monitor and
speed setting (r/min) can be changed from 1r/min to 0.1 r/min.

The inverter output frequency is detected and output at the output

signals.

® The Pr.41 value can be adjusted within the range +1% and +100%
on the assumption that the set frequency is 100%.

® This parameter can be used to ensure that the running frequency
has been reached to provide the operation start signal etc. for
related equipment.

Running frequency

Adjustment
range Pr4l

Output frequency

OFF ON OFF

® \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).

>

i) Pr.42

[} - - -

3~ Forward ir'ife

£ ¥ | —/ rotation g L ¥, Time
5 ! Y N Reverss

= | ! Reverse Pra3
5 |

o

rotation

. Frequency
Output Set Runnin .
Pr.37 | Pr.144 P 9 Setting
) ) Frequency | Frequency | Speed
Setting | Setting . . ) Parameter
Monitor Monitor Monitor .
Setting
0 Hz Hz r/min*1 Hz
0 2t0 10 Hz Hz r/min*1 Hz
101%0 r/min*1 r/min*1 r/min*1 r/min*1
Machine
0 Hz Hz speed*1 Hz
1to 21010 Machine Machine Machine Machine
9998 speed*1 speed*1 speed*1 speed*1l
1?_%0 Hz Hz r/min*1 Hz

*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.144 - 100" when "102 to 110"
is set in Pr.144 and the value is “4” when Pr.37 =0 and Pr.144 =0.

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

*3  Running speed monitor displays actual motor speed (encoder) during
encoder feedback control and vector control.

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

Output ! i  Upri1e
signal oFF[ " ON OFF ON  |OFF
FU, FU2, FU3 F] LoF

(FB,FB2,FB3)

® The FU (FU2 and FU3) signal is output when the output frequency
reaches the speed command value and output the FB (FB2, FB3)
signal when the output frequency reaches the actual motor speed
(estimated actual speed value) under real sensoreless vector control
and vector control.
(The output timing of the FU and FB signals is the same under V/F
control and advanced magnetic flux vector control.)

® 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.

Output frequency

(Hz)

Pri 44, 45 Refer to the section about Pr. 7.
Pr a6 Refer to the section about Pr. 0.

Pr 47 Refer to the section about Pr. 3.

Pri 48, 49 Refer to the section about Pr. 22.
R s0 Refer to the section about Pr. 41.

R 51 Refer to the section about Pr. 9.



The digits of the cumulative power monitor value can be shifted to the

Pt 52,54, 158, 170, 171, 268, 563, 564, 867, 891 right for the number of Pr.891 settings.
Change of DU/PU monitor descriptions, 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 . . ) 3
- - - exceeded 65535h with Pr.563 and the numbers of actual operation time
Pr.158 AM terminal function selection | Pr.170 Watt-hour meter clear ] ) 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 | Pr.564 Operating time carrying-over times - Writing "0" in Pr.171 clears the actual operation time monitor.
Pr.867AM output filter || Pr.891 Cumuiative power monitor digit shifted times @
. . . . - — 50
The monitor to be displayed on the main screen of the operation Pr.268 Setting Description £3
panel (FR-DUO7)/parameter unit (FR-PUO4/FR-PUQO7) can be 9999 o Ul o=
selected. (initial value)
A A (%)
Pr.52Parameter | pr.54 When lor2 deumal}places (0.1 |n(_:rements or0.01 -5
Setting Value increments) are monitored, the decimal places are ==
e (FM | Full-Scale tor o i S8
Types of Monitor Unit DU PU Pr.158 Value 0 dropped and the monitor displays an integer value (1 § 2
LED | man | _(AM) increments). &8
monitor_| Setting The monitor value of 0.99 or less is displayed as 0. 7
Output frequency %’%11'27 0/100 L Pr5 When 2 decimal places (0.01 increments) are
Output current 0.1A%7 07100 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 8 400V olass: 800V 1 increments). 8 é 3
Alarm display — 0/100 — — When the monitor display digit is originally in 1 ae
Frequency setting 0.01Hz 5 *1 5 Pr.55 !ncrements, it is displayed unchanged in 1
The value converted increments. 5 ]
Running speed 1(r/min 6 *1 6 ith the Pr.37 val - . . 8_8s
Y ( ) m,m pf_55r_ vaue - When Pr.52 is set to "100", the set frequency monitor is displayed ESSE
SR&H s
Motor torque *2 0.1% 7 1 7 Pf-866| during a stop and the output frequency monitor is displayed during gﬂé.%
Converter output 200V class: 400V . . X o . . s E
Vo.t;’ge S 0.1v 8 *1 8 | 400V class: 800V operation. (LED of Hz flickers during stop and is lit during operation.) = &
Regenerative brake Brake duty set in
duty 0.1% 9 "4 9 Pr.30 and Pr.70 Pr52 S_
Electronic thermal Electronic thermal - =2
relay function load 0.1% 10 <Al 10  |relay function 0 100 38
factor operation level Buring Bt 8-
QOutput current 0.01A/ . i U
peak value 0.1A%7 u i 1 |Prss running/stop | During stop running
Converter output . 200V class: 400V o
voltage peak value 0y g2 a 12 1400V class: 800V freouLtl gr":é Output frequency Set frequency Output frequency % -
TOuL PERET 0.01kW/ 13 1 13 Rated inverter q y EZ
[BUE 0.1kW+*7 power x 2 Output . g
i utput current
Output power SOk e | | aa [Retedimerter current g &
Input terminal status — g1 — — Output 0
Output voltage &
Output terminal status = &= 1 = — voltage p 9 § g
Option input _ _ _ T £
terminal status 56 x d'?éarlr; Alarm display s g
Option output _ 57 M _ — Pray g o
}_e"‘:j'"a' tS‘at“S — - e . Using Pr.867, the output voltage response of the terminal AM can be
oad meter 1% r. ) .
Motor excitation 0.01A/ adjusted within the range 0 to 5s. o2
current 0.1A%7 e B s g £
Position pulse*3 — 19 — — Pr 55
Cumulative 1h 20 _ _ © 55, 56, 866 oL
energization time*4 n "
Referencevaltags — — ” — Reference of the monitor output from terminal FMand AM
tput o L
Oolrjieil:ation TS % 1 >3 — — | Pr.55 Frequency monitoring reference | Pr.56 Current monitoring reference g
Actual operation h 23 — — | Pr.866 Torque monitoring reference '403_
et Set the full-scale value of the monitor value output from terminal FM
Motor load factor 0.1% 24 24 [200%
) 0.01kWh/ and AM.
Cumulative power o 25 — — - — &
0.1kwhe7 Monitor+ Reference Parameter Initial Value S
Torque command 0.1% 32 32 Pr.866 5
Torque current - - P (e Frequency Pr.55 60Hz =
command ST — Current Pr.56 Rated inverter current =
.| ated motor
Motor output 0.1KW+7 34 34 | capacity Torque Pr.866 150%
Feedback pulse — 35 — — ] ] =
Power saving effect Varit?blet 50 50 |Inverter capacity * Refer to the section about Pr.52 for monitor names. 2
- - according to g
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-PUQ7) pusels |/ T 1 ! ! E
*2  The motor torque display remains "0 " under V/F control. ] 1 | 1 £
*3 Position pulse and orientation status function when used with an option ! i i 38
(FR-A7AP) and orientation control is made valid. When orientation control : ! i ]
is invalid, "0" remains displayed and these functions are invalid. g‘fg‘r)e“;éfq“ency Prs5 400Hz Pr55 400Hz -
*4  The cumulative energization time and actual operation time are Output current Pr56 500A Pr.56 500A ‘g
accumulated from 0 to 65535 hours, then cleared, and accumulated reference ' Pr.866 400% £
again from0. . L Output torque Pr.866 400% %’
When the operation panel (FR-DUQ7) 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-PUO7), "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.



PI 57, 58, 162 to 165, 299, 611
Automatic restart operation after instantaneous

power failurefflying start
Pr.57 Restart

coasting time

|| Pr.58 Restart cushion time

Pr.162 Automatic restart after instantaneous power failure selection

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

Pr.165 Sall 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. . .
T — Setting Range Description
15K or less.......... 0.5s,
2.2Kto 7.5K......... 1s,
0 11K 10 55K .......... 3s
75K or more......... 5s
57 The above times are coasting time.
0.1t05s/ Set the waiting time for inverter-triggered
restart after an instantaneous power
0.1to 30s~ 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
11 Reduced voltage system at every start
12 Encoder detection frequency at every start
163 0to 20s Set a voltage starting time at restart.
Consider using these parameters
164 0to 100% according to t.he 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.
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
6 Qlioloees 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
MCCB MC1
—x, , —oRILL U MC3| 7
— ,—9SI2 V g { M
—x i , L —<oT/IL3 W _
RIL1L =
S1L21 [ T
STF :
CS } EMC ‘
SD switchover
\;7 sequence
M~ For use for only
cs automatic restart
SD¢— after instantaneous
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power failure or flying start,
short CS-SD in advance.

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

® When " O (initial value) or 10 " is set in Pr.162, 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
(RILLS/I2,T/L3) T

Motor — —
speed N (r/min) \

Inverter —

output frequency —
f (Hz)

Inverter
output voltage
E(V)

Restart cushion
Coasting Speed time (Pr. 58 setting)
time (Pr57) | ™| detection time

Acceleration time
at a restart
(Pr. 611 setting)

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

Realsensorless vector control, vector control |

Instaneous (power failure) time

Power supply H
(RILL, S/L2, ] O
TIL3)

Motor speed N v
(r/min) 0

Inverter output |
frequency f(Hz) *
output voltage
E(V) ) Speed
Coasting .| detection Acceleration time
time (Pr57) J"{ time at a restart
(Pr.611 setting)

* The output shut off timing differs
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. (Pr. 58 is made invalid)

V/F control, advanced magnetic flux vector control |

Instantaneous (power failure) time

Power supply
(RIL1,S/L2,T/L3)

Motor speed N
(r/min)

Inverter

output frequency
f (Hz)

Inverter

output voltage

E(V)
Coasting time ; [
Pr. 57 setting Restart cushion
time

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

Realsensorless vector control |

Instaneous (power failure) time
Power supply
(RIL1, S/L2,
TIL3)

Motor speed N NN
(r/min) i
Inverter output |

frequency f(Hz) *

output voltage
E(V)

Coasting time
Pr.57 setting

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



Pr. 59

Remote setting function

J| 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).

P1i 61 to 64, 292, 203

Automatic acceleration/deceleration

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

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

Pr.292 Automatic acceleration/deceleration

Pr.293 Acceleration/decel eration individual operation selection

Description

Pr.59 Setting RH, RM, RL signal Frequency setting

function storage function

0 (initial value) Multi-speed setting —

1 Remote setting With
2 Remote setting Not used
Not used
3 Remote setting (Turning off STF/STR

clears remotely set
frequency used)

When Pr.59 = 1

2 When Pr.59=1, 2
5] / When Pr. 59 = 3
ES R When Pr.59 =2, 3
< O 2 e N /S W,
5
3 N LN
5 “
¢}
OHz | | ‘ ‘ I Time
Accelerat ON ON
oclraion = &
Deceleration
(RM) fon ONH
Clear (RL)
F d
Totation (TR I ON ON |l [OoN]1__ | ON [_
Power supply _| ON LI on
* External running frequency (other than multi-speed) or PU running frequency

P e0
Energy saving control selection

Magnetic flux

J| 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 and advanced magnetic flux vector
control.

Pr. 60 Setting Description

0 (initial value) Normal operation mode

Energy saving operation mode

In the energy saving operation mode, the inverter

4 automatically controls the output voltage to minimize
the inverter output voltage during a constant
operation.

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

The inverter automatically sets appropriate parameters for

operation.

® The inverter operates in the same conditions as when appropriate
values are set in each parameter even if acceleration/deceleration
time and V/F pattern are not set. This operation mode is useful when
you just want to operate, etc. without fine parameter setting.

® Even if automatic acceleration/deceleration has been selected,
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
selection or third function selection.
After automatic acceleration/deceleration operation has been
started, none of jog signal, RT signal and RT signal are accepted.

Automatic
Sth.ﬁ%Z Operation Setting
9 Parameter
0
(initial value — —
normal mode)
1 ]
Without brake
(shortest F
acceleration/ L‘?Z‘kséol: rﬁ{‘d Set when you want to
deceleration mode) accelerate/decelerate the
7 motor for the shortest time. Pr.7,Pr8
With brake (stall prevention operation
(shortest resistor and level 150%)
acceleration/ e vt
deceleration mode)
© ti::)num The inverter performs optimum operation fully
UL utilizes its' capability within the continuous Pr0, Pr.7, Pr.8
acceleration/ e Ene
deceleration mode) g range.
5 Stall prevention — —
operation level nverter output voltage Is
(elevator mode 1) 1?0% controlled so that enough Pro. Pri3
= torque can be generated Prag
6 Stall prevention | even under power driving :
(elevator mode 2) ggg@t'on level and regeneration.
7 With mechanical
(brake sequence tt:)gar‘:]([eﬂgt’i)gr?mg
mode 1) signal input Operation mode in which a
2 machine brake operation o
Without timing signal for vertical lift
8 mechanical applications is output.
(brake sequence brake opening
mode 2) completion
signal input

® Use Pr.61 to Pr.63 to change the reference current for the shortest
acceleraiton/deceleration mode and optimum acceleraiton/
deceleration mode.

® 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/deceleraion
mode and optimum acceleration/deceleration mode.

Pr.293 Setting Description

0 (initial value) Both acceleraion/deceleration time is calculated.

1 Only acceleration time is calcurated.

2 Only deceleration time is calcurated.

Terminal Connection o
" utline :
Diagram q F Standard Peripheral
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P 65, 67 to 69

Retry function at alarm occurrence

P1 71, 450
Motor selection (applied motor)

J Pr.65 Retry selection J| Pr.67 Number of retriesat alarm occurrence

| Pr.71 Applied motor J| Pr.450 Second applied motor

|| Pr.68 Retry waiting time || 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 Pr.65 to select the alarm to be activated for retries.
"®" indicates the alarms selected for retry.

Alarm Pr.65 Setting

Indication for
Retry 2 e

E.OC1

E.OC2

eo|o|0

E.OC3

E.OV1

E.OV2

(AR AN AN AN AN J
o|lo/0o0 0 0 ~
[

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 0/0 000 0000 O O 00O O OO OO OO OO OO 00 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.
1to 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 Pr.69 value provides the cumulative number of
successful restart times made by retry.

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

P70 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 :\:/I:r::traﬁtsed)
Pr.450 Electronic Thermal Relay Standard @i Vector
Setting Function (SF-IR, |, 0MAUE (sFvERU,
etc) (SF-JRCA, etc)
’ etc.) :
0 Thermal characteristics of a standard motor o
(Pr. 71 initial value)
1 Thermal characteristics of the o

Mitsubishi constant-torque motor

Thermal characteristics of a standard motor
Adjustable 5 points V/F

Mitsubishi standard motor SF-JR4P
20 (1.5kW or less) thermal characteristic O
for the constant-torque motor

20 Thermal characteristics of the o
Mitsubishi vector motor SF-V5RU

Thermal characteristic of Mitsubishi

o standard motor SF-HR o
50 Thermal characteristic of Mitsubishi 0%
constant-torque motor SF-HRCA
3 Standard O
13 Constant-torque O
23 Mitsubishi standard o
SF-JR4P (1.5kW or less) -
Mitsubishi vector Select offlme
¥ |sPvsRUSETHY | 240 LMNO ©
43 |Vitsubishi high 9 o
efficiency SF-HR
Mitsubishi constant- "
& torque SF-HRCA oz
4 Standard [¢]
14 Constant-torque O
24 Mitsubishi standard o
SF-JR4P (1.5kW or less) .
2 Mitsubishi vector A[::nuégr:g :data o
SENORUSISLIY hanged, and set
24 Mitsubishi high o1

efficiency SF-HR

Mitsubishi constant- N
5 liorque SF-HRCA o

5 Standard *3 N [¢]
15 Constant-torque *3 mDoItrsftc?r?sl:;gIs O
6 Standard *4 S enEnilE O
16 Constant-torque *4 O
7 Standard *3 Motor constants [¢]
17 Constant-torque *3 direct input [e)
8 Standard *4 < O
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 Pr.450 settings as follows.

Pr.71 Standard Motor Setting Constané—;ctlir#;e Motor

Pr.450 0, 2, 3t0 8, 20, 23, 24, 40, 43, 44 1,13 to 18, 50, 53, 54
Pr.0 3% 2%

Pr.12 4% 2%




(1) Added compensation (Pr.242, Pr.243)

Pr. 72, 240 - The compensation signal can be added to the main speed
. = setting for synchronous/continuous speed control
Carrier frequency and SoftPWM selection operation, etc. g
|| Pr.72 PWM frequency selection || Pr.240 Soft-PWM operation selection e volage across e volage across %
terminals 2-5 is 2.5V terminals 2-5 is 2.5V [
You can change the motor sound. Low ((5\/) fis
Settin T ) When voliage N s » When voltage
Pr.Number Rangg Description ) N ;c;oésol\?rmma\s . / ;c;o:sol\elzrmma\s i
Note that 0 indicates 0.7kHz, 15 indicates 14.5kHz and 25 . - = . — e o _$
0'to 15/ ifr}dic;xtes 2.5kHz. (Set 25 when using an optional sine wave (,isoYA fg,fX ! (35'\/\)/ (+1o\\//) feminalt (10\\//) (25?/\)/ (fs}v\)/ (+1so\¢) femalt é— I3
to ilter. ' [ofa
72 0to 6, 25 IQ; (f)cr)llggxitr:glsettings are for real sensorless vector control or ! Forward rotation Reverse rotation’ Forward rotation (&
. STF signal
010 5: 2kHz, 6 t0 9: 6kHz, 10 to 13: 10kHz, 14 and 15: 14kHz son = won ”
0 Soft-PWM is invalid STESignal | __Fonvard rotation o IRevase rotation! Forward rotation g é
SNNNRNNRRNNRRNY signa g
240 1 When "0 to 5" ("0 to 4" for the 75K or more.) is set in Pr.72, isON 2
Soft-PWM is valid (a) When Pr. 73 setting is 0 to 5 (b) When Pr. 73 setting is 10 to 15 g 8
* The setting range depends on the inverter capacity. (55K or less/75K or The terminal 1 (frequency se_ttlng _aUXIIIary Inp_ut) signal is 2]
more) added to the main speed setting signal of terminal 2 or 4.
Pr (2) Override function (Pr. 252, Pr. 253) 06 )
SO
© 73,242, 243, 252, 253, 267 When an override is selected, the terminal 1 or terminal 4 = é 2
OEx
(a)

Ana|og input selection is used for the main speed setting and the terminal 2 for

Pr.73 Analon inout sdecti the override signal. (When the main speed of the terminal
r. oginp ection . - . . .
Pr.242 Terminal 1 added compensation amount (terminal 2) 1 or terminal 4 is not input, compensation by the terminal 2

Pr.243 Terminal 1 added compensation amount (terminal 4) is made invalid.) 5 ggg
Pr.252 Override bias [ Pr.253 Override gain ESEg
Pr.267 Terminal 4 input selection S & §
® You can select the function that switches between forward rotation . 3
and reverse rotation according to the analog input terminal > 150 b ! '53
specifications, override function and input signal polarity. 3 //3 s
® For the terminals 1, 2, 4 used for analog input, voltage input (0 to 5V, Pr2s2 & /,/ lnmal‘ value g-l
0 to 10V) or current input (4 to 20mA) can be selected. ' prosa 8 100[ oo (50% to 150%)
® The additional compensation and fixed ratio of analog compensation § /,/ | ;
(override) using terminal 2 as an auxiliary input can be made to ¢) sl ! ! 3
multi-speed operation or the speed setting signal (main speed) of 3 i E.g
the terminal 2 or terminal 4. (I indicates the main speed | | g
setting) 0 1 a
ov 2.5V 5V
Compensa- (5v) (10v) 2 o
g [ S t_ll_on "]pult et Voltage across terminals 2-5 S 9
r. erminal erminal erminal erminal olari . . . . = |5}
Setting | 2 Input | 1 Input Input and Com- Reversiﬁﬂe - When "4" is set in Pr.868 (Pr.865) , the setting of terminal 1 §“5 E
pensation (terminal 4) is used for stall prevention operation level 2 3
Method A 5 oo
0 to 10V setting.
L f P 22
(initial 0to 10V Terminal 1 ) I 74, 822, 826, 832, 836, 849 g2
value) added " l\(liot functlr?n 8%
compensation | (Indicates that a I <
0t0 45V ( fequency Response level of analog input 22
0to +5V command signal
- of negative Pr.74 Input filter time constant Pr.822 Speed setting filter 1
Tg\rlrg:ﬂglez pglcacrg%tsdr?)ot Pr.826 Torque setting filter 1 Pr.832 Speed setting filter 2 -
Pr.836 Torque setting filter 2 Pr.849 Analog input offset adjustment 5
0 to +10V =
When the AU . . . . a
01025V signalis off ® The time constant of the pnm_ary delay f_llter relative tg external o
0to £10V X Te"é‘é"?,” frequency command (analog input (terminal 1, 2, 4) signal) can
aaae
0to+10V compensation be set. ) L o ) o o
0to £5V Effective for filtering noise in the frequency setting circuit. S
0to +5V . Increase the filter time constant if steady operation cannot be S
0to 10V Terminal 2 Rlnctey performed due to noise. 2
15 0to 5V override A larger setting results in slower response. (The time constant
0 to +10V Terr;énzl 1 can be set between approximately 10ms to 1s with the setting
aaae =
0to 5V compensation of0to 8.) g
0 to +10V Set the time constant of the primary delay filter relative to the =
1 | Torminal 1 external speed command (analog input command) using
initi 0to +10V
G | x ° added | Not function Pr.822 and Pr.832 . -
2 oY compensation (In?:gaqtl?: ,f?;‘ta Set a large time constant when you want to delay the tracking g
3 0to +5V comfrnand signal of the speed command, when the analog input voltage §
of negative
4 0to 10V “ Terminal 2 po|arit$ is not fluctuates, etc. £
5 0to5V override accepted.) - Set the time constant of the primary delay filter relative to the O
6 B 0 to 10V external torque command (analog input command) using -
7 0to +5V Pr.826 and Pr.836 . =
10 0to +10V Te;g‘é’;ﬂl Set a large time constant value when you want to delay the 5
& % D&Y compensation tracking of the torque command, when the analog input =
12 Oto 45V voltage fluctuates, etc.
e Glto5Y P Pr.832 Speed setting filter 2 and Pr.836 Torque setting filter 2 are -
u DABY y Terminal 2 valid when a value other than "9999" is set and the RT signal £
15 0to 5V override is on g
16 010 £10V Terminal 1 S ) . -
o x YTy added ® Setting Pr.849 provides frequency command by analog input
+ i B . B
o compensaton (terminal 2) with offset and avoids frequency command to be
given due to noise under 0 speed command.
52

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



53

On the assumption that the Pr.849 setting 100% as 0, 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.
Voltage at 100%

Offset voltage =

(according to the Pr.73 setting)

Frequency
command

Pr.849 -100
x 100 M

Slope determined

according to Pr.125

change.

100%

and C2 to C4

Slope does not

Pt 76

Output function of alarm code

|| Pr.76 Alarm code output selection

At alarm occurrence, its description can be output as a 4-bit digital
signal from the open collector output terminals.

The alarm code can be read by a programmable controller, etc.,
and its corrective action can be shown on a display, etc.

Pr.76 Setting Description

0 (initial value) Without alarm code output

1 With alarm code output (refer to the table below)
Alarm code output at alarm occurrence only (refer to the table
2 below)

® The following table indicates alarm codes to be output.

i 0% Speed setting ! !
3 (10V or 5v)  signal (0: output transistor off, 1: output transistor on)
0% 100% 200% Pr.849 setti - 5
’ ’ ’ 1oAY seting Operation Panel Output of Output Terminals
Indication Alarm Code
Pr 75 (FR-DUO7) SuU IPF oL FU
Normal* 0 0 0 0 0
Reset selection, disconnected PU detection E.OC1 0 0 0 1 1
X N X X E.OC2 0 0 1 0 2
|| 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.OV1to 0 1 0 0 4
DUO07/FR-PUO4/FR-PUOQ7) connector detection function and PU :_ﬁ_\"a 5 T 5 T 3
stop function. E'THT o I n 5 5
Pr.75 q Disconnected PU ’ E.IPF 0 1 1 1 7
Setting Reset Selection Detection PU Stop Selection EUVT 1 0 0 0 3
Reset input normally ) E.FIN 1 0 0 1 9
0
bled If the PU is
e1E e_ disconnected, E.BE 1 0 1 0 A
1 Rﬁsett'ﬂpm e;‘abt!ed only |operation will be E.GF 1 0 1 1 B
when the protective tinued as-is. i
function is activated | oo oo Pressing E.OHT 1 1 0 0 g
2 Reset input normally When the PU | ?oe;eslg;tgzl;hﬁ 'S:;cgu E.OLT 1 1 0 1 D
enabled en the PU is
- disconnected, the operation mode. E.OPT 1 1 1 0 E
Reset input enabled only |inverter output is shut E.OP3 1 1 1 0 E
8 when the protective off.
function is activated Oth(;rbtga: the 1 1 1 1 =
\Y
(ir}iﬁal eerast?IteiQpUt normally If the PU is * When Pr.76 = "2", the output terminals output the signals assigned to Pr.190 to Pr.196
value) disconnected, . P
Reset input enabled only operation will be Pressing @ )
15 \hoen the PYOISCﬁVZ Copiucdiasis) decelerates the motor 77
unction is activate - . 5
to a stop in any of the
16 |Resetinput normally . ), el o Prevention of param eter rewrite
enabled \é\[hen the PU is communication i i
- isconnected, the : - J| Pr.77 Parameter write selection
Reset input enabled only |inverter output is shut ~ |OPeration modes. - .
17  |when the protective off. You can select whether write to various parameters can be
function is activated

® 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-
PUO7) 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 modes, the motor can be stopped by
of the PU.

pressing@

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

performed or not. Use this function to prevent parameter values
from being rewritten by misoperation.

Pr. 77 Setting Description

0 (initial value) |Wwrite 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




PI 79, 340
Operation mode selection
J| Pr.79 Operation mode selection | Pr.340 Communication startup mode selection

® 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-DUO7/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).

Pr.79

® 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.

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

4 Description = Off -
Setting — on Operation Mode
External operation Pr.340 Pr.79 at Power on, Operation Mode
Power
mode Setting | Setting Restorati Switchover
0 External/PU switchover mode (Press to switch EXT estoration,
(initial Reset
value) |between the PU and external operation mode.) PU operation mode
External operation mode at power-on. EXYT N 0
(initial As set in Pr.79.
— value)
1 Fixed to PU operation mode e Switching among the
- external, PU, and NET
External operation 0 NET operation mode ST
e 9perat|on mode is enabled
Fixed to external operation mode “EYT 2
2 Operation can be performed by switching between the 1 pU . d Fixed to PU operation
external and Net operation mode. NET operation mode operation mode mode
Switching between the PU
External/PU combined operation mode 1 and Net operation mode is
; ; 2 NET operation mode | enabled
Running frequency Start signal p Switching to PU operation
PU (FR-DUO7/FR-PUO4/FR- e
3 PUQ7) setting or external signal Ext | el e mode is disabled
input (multi-speed setting, X er_na|5|gna Inpu External/PU ; o
across terminals 4-5 (valid (terminal STF, STR) 1,2+ 3,4 combined operation OpeiationimegelSwWicing
when AU signal turns on)). . is disabled
External/PU combined operation mode 2 EXT Switchi h
" n WItChing amon e
Running frequency Start signal e gPU an% NET
, Input from the PU (FR 6 | NET operation mode | 0 2ion mode is enabled
External signal input - DUOT/FR- PUO4/FR- while running.
(terminal 2, 4, 1, JOG, multi- pPU07) Switchi th
speed selection, etc.) X12 (MRS)signal ON witching among the
(o), (REV)) r(\lETo) ona external, PU, and NET
"""" peration ti de is enabled
PU operation mode = mode ?Zpera Iera) (e
) X12(MRS)signal OFF | Fixed to external operation
SW!ICEOVET mode . I . | External operation | | | | External operation | mode (Forcibly switched to
6 Switc among PU.operathn, external operatloln, an mode_ - mode external operation mode.)
NET operation while keeping the same operation
status. Switching between the PU
NET operation mode 0 NET operation mode | and NET operation mode
is enabled *3
External operation mode (PU operation interlock) ) ; Fixed to PU operation
X12 signal ON PU operation mode 1 PU operation mode i
Operation mode can be switched to the PU operation - T
.
7 mode. ] ) External operation 2 NET operation mode hcqroliiEieperation
(output stop during external operation) e mode
X12 signal OFF ) — External/PU - i
Operation mode can not be switched to the PU 10,12 =1 } ] Operation mode switching
) (e 3,4 combined operation 15 et
mode
Switching between the PU
6 NET operation mode | and NET operation mode
is enabled while running *3
Briae] eREEden Fixed to external operation
7 . P mode (Forcibly switched to
external operation mode.)

*1

*2

*3

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 Pr.57 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.

The operation mode cannot be switched directly between the PU
operation mode and network operation mode.

Operation mode can be changed between the PU operation mode and

network operation mode with % key of the operation panel (FR-DU07)

and X65 signal.
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PIi 80, 81, 89, 451, 453, 454, 569, 800
Selection of control method and control mode

Magnetic.flux

J| Pr.81 Number of motor poles

Pr.80 Motor capacity

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

Pr.83 Motor rated voltage

Pr.82 Motor excitation current

Pr.89 Soeed control gain (magnetic flux vector) | Pr.451 Second motor control method selection

Pr.84 Rated motor frequency Pr.90 Motor constant (R1)

Pr.453 Second motor capacity || Pr.454 Number of second motor poles

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

Pr.569 Second motor speed control gain | Pr.800 Control method selection

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

Advanced magnetic flux vector control can be selected by setting
the capacity and the number of motors to be used in Pr.80 and
Pr81. 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.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 : .
Set the applied motor capacity.
80 to 3600kW+1
453 9999
S VIF control
(initial value)
2,4,6,8, 10 | Setthe number of motor poles.
81 12,14, 16, X18 signal2-ON: Set 10 + number of
18, 20 VIF control motor poles.
454
9999
. VI/F control
(initial value)
0 Speed control
1 Torque control
2 MC signal*2-ON:torque
MC signal*2-OFF: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 signal2-OFF:position
4513 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 pecoicentel
MC signal*2-OFF:speed
20 V/F control
(initial valug) | (advanced magnetic flux vector control)

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

*2 Use Pr.178 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 (Pr.569) .

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

® The Pr.22 function is changed according to the Pr.800 setting (stall
prevention operation level/torque limit level).

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.
Both offline and online tuning are 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-PUQ7).
® 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 SF-HRCA 200V class
four-pole 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 Pr.96
(Pr.463), 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: 89 > Refer to the section about Pr. 80.



PI o5, 574

Online auto tuning

J| Pr.95 Online auto tuning selection | Pr.574 Second motor online auto tuning

When online auto tuning is selected, excellent torque accuracy is provided

by temperature compensation even if the secondary resistance value of

the motor varies with the rise of the motor temperature.

Select magnetic flux observer when performing vector control.
Pr.95, Pr.574 Setting

Description

Online auto tuning is not performed

Pr.117 PU communication station number

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

Pr.118 PU communication speed

Pr.119 PU communication stop bit length

Pr.120 PU communication parity check

Pr.121 Number of PU communication retries

Pr.122 PU communication check timeinterval

Pr.123 PU communication waiting time setting

Pr.124 PU communication CR/LF presence/absence selection

Pr.331 RS-485 communication station number

Pr.332 RS-485 communication speed

Pr.333 RS-485 communication stop hit length

Pr.334 RS:485 communication parity check selection

Pr.335 RS-485 communication retry count

Pr.336 RS-485 communication check timeinterval

Pr.337 RS-485 communication waiting time setting

Pr.341 RS-485 communication CRILF selection

Pr.342 Communication EEPROM write selection

Pr.343 Communication error count

0 (initial value)

1 Start-time tuning (at start-up)

Pr.549 Protocol selection

2* Magnetic flux observer (normal)

* Only Pr.95 can be set.

Perform offline auto tuning before performing start-time tuning of the
online auto tuning. Data needs to be calculated.

For using start-time tuning in elevator, examine the utilization of a
brake sequence for the brake opening timing at a start. Though the
tuning ends in about a maximum of 500ms after a start, torque is not
provided fully during that period. Therefore, note that there may be a
possibility of drop due to gravity.

For the SF-V5RU, SF-JR (with encoder) or SF-HRCA (with
encoder), it is not necessary to perform offline auto tuning to select
adaptive magnetic flux observer. (However, perform offline auto
tuning when the wiring length is long.)

Pr 96 Refer to the section about Pr. 82.

(1) Initial settings and specifications of RS-485
communication (Pr.117 to Pr.124, Pr.331 to Pr.337,
Pr.341)

Used to perform required settings for RS-485 communication

between the inverter and personal computer.

® There are two different communications: communication
using the PU connector of the inverter and communication
using the RS-485 terminals.

® You can perform parameter setting, monitoring, etc. using
the Mitsubishi inverter protocol or Modbus-RTU protocol.

® To make communication between the personal computer
and inverter, initialization of the communication
specifications must be made to the inverter.
Data communication cannot be made if the initial settings
are not made or there is any setting error.

P1i. 100 to 109

Adjustable 5 points V/F

Pr.100 V/F1(first frequency) l Pr.101 V/F1(first frequency voltage)
Pr.102 V/F2(second frequency) | Pr.103 V/F2(second frequency voltage)
Pr.104 V/F3(third frequency) l Pr.105 V/F3(third frequency voltage)
Pr.106 V/F4(fourth frequency) | Pr.107 V/F4(fourth frequency voltage)
Pr.108 V/F5(fifth frequency) | Pr.109 V/F5(fifth frequency voltage)

A dedicated V/F pattern can be made by freely setting the V/F

characteristic between a startup and the base frequency and base

voltage under V/F control (frequency voltage/frequency).

The torque pattern that is optimum for the machine's characteristic

can be set.

® Set "2"in Pr.71 and voltage and frequency in Pr.100 to Pr.109 .

® When frequency values at each point are the same, write disable
error (£~ 1) appears. Set frequency and voltage within the range of
Pr.3 Base frequency and Pr.19 Base frequency voltage .

Voltage
Base frequency
voltage
Pr19 VIF5,
1
VIF4 /|
,,,,,,,,,,,,, |
,,,,,,, virg
Torque boost VIF1 T ! !
pr0 75; - iV/in 3 3 Freque=ncy
Base frequency

VIF Characteristic ~ pr.3

When Pr.19 Base frequency voltage ="8888" or "9999", Pr.71 cannot be
set to "2". When setting "2" in Pr.71, set the rated voltage value in
Pr.19.

Pr 110, 111 Refer to the section about Pr.7.
Pr 112
Pri 113

P 114, 115

Refer to the section about Pr.0.
Refer to the section about Pr.3.
Refer to the section about Pr.22.

Pr. 116 Refer to the section about Pr.41.

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

Pr.
Setting Range Description
Number s e s
Specify the inverter station number.

17 Oto31 Set the inverter station numbers when two or
331 (0 to 247)+1 more inverters are connected to one personal
computer.

Set the communication speed.
118 48, 96, 192, 384 The setting value X 100 equals the
332 (3,6, 12, 24)2 communication speed.
P For example, the communication speed is
19200bps when the setting value is 192.
Stop bit length Data length
0 1bit
119 1 (initial valug) 2bit 8bit
initial value, I
333 -
10 1bit
- 7bit
1 2bit
0 Without parity check
120 - - -
1 With odd parity check
334 —
2 (initial value) With even parity check
Set the permissible number of retries at
occurrence of a data receive error. If the
121 0tol10 number of consecutive errors exceeds the

permissible value, the inverter will come to an
335 alarm stop.

If a communication error occurs, the inverter

9999 will not come to an alarm stop.
No PU connector communication
0 Communication with RS-485 terminals can be

made, but the inverter will come to an alarm
stop in the NET operation mode.

122

336 Set the interval of communication check time.
If a no-communication state persists for longer

0.1t0 999.8s than the permissible time, the inverter will

come to an alarm stop.

9999 (initial value) | No communication check

Set the waiting time between data

123 0t0 150ms transmission to the inverter and response.
337 9999 (initial value) | Setwith communication data.
0 Without CR/LF
124 — -
1 (initial value) With CR
341

2 With CR/LF

*1  When making communication through Modbus-RTU protocol with the
RS-485 terminals, the setting range of Pr.331 within parenthesis is
applied.

*2 The values in parenthesis are added to the setting range of Pr.332.

Terminal Connection o
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(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.549)

Pr. Setting L
Description
Number Range
343 _ Display the number of communication errors
during Modbus-RTU communication. Reading only

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.

PI 125, 126, 241, C2 (902) to C7 (905),

C12 (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 | Pr.126 Terminal 4 frequency setting gain freguency

Pr.241 Analog input display unit switchover

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

C3(Pr.902) Terminal 2 frequency setting bias | 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 | C7(Pr.905) Terminal 4 frequency setting gain

C12(Pr.917) Terminal 1 biasfrequency (speed) [ C13(Pr.917) Terminal 1 bias (speed)

C14(Pr.918) Terminal 1 gain frequency (speed) [| 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 Pr.125(Pr.126, 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 C18(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.

(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

2}
(=]
uny
N

1

Output frequency
(Hz)

! Gain
| Pri2s
1
T : C14(Pr.918)
Bias !
C2(Pr.902) L !
C12(Pr.917) '
100%
0 Frequency setting signal 5V
0 1ov
C3(Pr.902) C4(Pr.903)
C13(Pr.917) C15(Pr.918)
Initial value
3 60Hz
c
[
=}
o~
N
£
5
% Gain  Pri126
o T
Bias
es |
e Y 100%
0 4 Frequency setting signal 20mA
C6 (Pr.904) C7 (Pr.905)
S 400 - -
g =
g ]
© 150 ----zatTr s | Gain
5v) Bias ~ c18(Pr920)
(»11000\01/)0 C16(Pro19) Initial va!ue
! 0 o 100%
0 Torque setting signal 5v
0
; C17(Pr.919) C19(Pr.920)
*********************** -150
Calibration example of terminal 1 ‘
400 [--mmmm sy
g —
g —
<2 _— | .
S 150 L. T ' Gain
e = L cdo
! Pr.933)
T H (
Bias ™ Initial value
c38 |
(Pr.932) L
20 100%
o 4 . . 20mA
Torque setting signal
C39(Pr.932) 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.



P1i. 127 to 134, 575 to 577
PID control

P1 145

Parameter unit display language selection

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

|l Pr.145 PU display language selection

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

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

Pr.133 PID action set point || 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)

Inverter circuit

. L . 1 PID operallon
Set point _/\Deviation signal ! EE—
Terminal 1 1 Kp( +des>
0to+10vDC | L~ T'XS 777777777
To outside (0to £5V)

Feedback signal (measured value)

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

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

Inverter circuit

Manipulated Motor
variable
M

Pr. 133 or

N PID operation
terminal 2 HiD operatbn

Kp<1+ T XS+deS>

Set point
0to 5VDC L
(0'to 10V, 4 to 20mA)

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

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

P 135 to 139, 159
Switch between the inverter operation and

commercial power-supply operation to use

Pr.135 Commercial power-supply switchover sequence output terminal selection
Pr.136 MC switchover interlocktime ] Pr.137 Sart waiting time

Pr.138 Commercial power-supply operation switchover selection at an alarm
Pr.139 Automatic Switchover frequency between inverter and conmercial power-supply operation
Pr.159 Automatic switchover ON range between commercial power-supply and inverter operation

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).

Pr135 Setting Description
- Without commercial power-supply switchover
0 (initial value) SENES
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 . —RILL U
—x . —S/L2 Vi~
—x LT3 Wi,
R1/L11 =
s1/L21

Inverter start
(forward rotation)

Inverter/commercial —STF
power-supply switchover£f Cs s
Operation interlock MRS . $MC3
3 MC2)0L 2
External JOG(OH)( ) ; |=24vDC
thermal reset ——RES
=—SD *

*1
(MC1)IPF

(MC3)FU

Frequency 10
setting signal g SE

L

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.

PI. 140 to 143 > Refer to the section about Pr.29.

P 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 Pr.22.
PI 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

| Pr.166
| Minimum 100ms
‘\ (initial value)

D —

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.

Output
current
Pris2 --- —f i NS
oAl L2
Start signal OFF GN 3
Zero current OFF |
detection time - ol
(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 100ms.

PIi154 > Refer to the section about Pr.22.
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Pt 155 P 161

Selection of action conditions of the second Operation selection of the operation panel

function signal (RT) and third function signal (X9) || Pr.161 Frequency setting/key lock operation selection

I Pr.155 RT signal reflection condition selection

You can use the setting dial of the operation panel (FR-DUOQ7) like

You can select the second (third) function using RT (X9) signal. a potentiometer to perform operation.

You can also set the RT (X9) signal operation condition (reflection time). The key operation of the operation panel can be disabled.

- — Pr.161 Settin Description
Pr.155 Setting Description — 9 e - P
- - - - 0 (initial value) | Setting dial frequency setting mode | Key lock mode
0 (initial value) These functions are immediately made valid T Setting dial - 3 o~
with on of the RT signal. ett!ng ?a potenuometer.mo e
These functions are valid only during the RT 10 Sett!ng d!al freque.ncy setting mode \'f:ﬁ’d'oc" mode
10 signal is on and constant speed operation. u Setting dial potentiometer mode
(invalid during acceleration/deceleration)

P i
Funtions which can be set as second and third function [162t0 165 > Refer to the section about Pr.57.

) First Second Third Pr 166, 167 > Refer to the section about Pr.150.
Function Function Function Function
Parameter Parameter Parameter Prs 168, 169 Parameter for manufacturer setting. Do not set.
Torque boost Pr.0 Pr.46 Pr.112 P )
Base frequency Pra Pra7 Pri3 [1170,171 > Refer to the section about Pr.52.
Acceleration time Pr.7 Prad Pr.110 PIi172t0 174 > Refer to the section about Pr.160.
Deceleration time Pr.8 Pr.44, Pr.45 Pr.110, Pr.111
Electronic thermal
OIL relay Pr.9 Pr.51 —
Stall prevention Pr.22 Pr.48, Pr.49 Pr.114, Pr.115
Applied motor Pr. 71 Pr. 450 —
Pr.80 to Pr.84, Pr.453 to Pr.457
Pr.89 Pr.569,
Motor constants Pr.90to Pr.94, | Pr.458to Pr.462, —
Pr.96 Pr.463
Motor control method Pr.800 Pr.451 —
Analog input filter Pr.822, Pr.826 Pr.832, Pr.836 —
. - Pr.820, Pr.821, Pr.830, Pr.831,
Gain adjustment | preoys prgos | pr.g34, Pr.83s —
Speed detection filter Pr.823 Pr.833 —

PI 156,157 > Refer to the section about Pr.22.
Pri 158 > Refer to the section about Pr.52.
Pr 159 > Refer to the section about Pr.135.

P1. 160, 172 to 174

User group function

| Pr.160 User group read selection | Pr.172 User group registered display/batch clear
|| Pr.173 User group registration || Pr.174 User group clear

® 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) P ISpiay
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 Pr.160 , 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
Pr.173.
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".
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When setting parameters, refer to the instruction manual (applied) and understand instructions.



P1i 178 to 189 P17 190 to 196

Function assignment of input terminal

Terminal assignment of output terminal

1%}
[}
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 sefection Pr.192 IPF terminal function selection | Pr.193 OL terminal function selection 9
Pr.182 RH terminal function selection l Pr.183 RT terminal function selection Pr.194 FU terminal function selection Pr.195 ABCL1 terminal function selection
Pr.184 AU terminal function selection  § Pr.185 JOG terminal function selection Pr.196 ABC2 terminal function selection
Pr.186 CSterminal function selection N Pr.187 MRSterminal function selection : : @
Pr.188 STOP terminal function sefection | Pr.189 RESterminal function selection You can change the fl_mctlons of the open collector output terminal 8
and relay output terminal. =
. . . oyl
Use these parameters to select/change the input terminal functions. Pr.190 to Pr.196 o
Setting Signal .
Pr.178to | o — - Ngme Function B
Signal . Positive | Negative -5
Pr.189 NETE Function logic logic B
. T L
Setting 0 100 RUN Inverter running 8%
Pr.59 =0 (initial value) | Low-speed operation command 1 101 sSuU Up to frequency 2 ;)-’_
0 RL Pr59=1, 2*1 Remote setting (setting clear) 2 102 IPF Instantaneous power failure/undervoltage
Pr.270=1, 3 *2 Stop-on contact selection 0 3 103 oL Overload alarm =5
1 RM Pr.59 =0 (initial value) Middle-speeq operation corT]mand 4 104 FU Output frequency detection g -é g
R, 34 Remetelsetinol(decsieration) 5 105 FU2 | Second output frequency detection g&s
2 RH Pr.59 =0 (mElaI value) | High-speed gperatlon command 5 106 FU3 Third output frequency detection 50
Zr.59 _j'fz 1‘ = Remotelsettingl(@cceleration) 7 107 RBP Regenerative brake prealarm
3 RT econd function selection - 8 108 THP Electronic thermal relay function prealarm é 2
Pr.270=1, 3 *2 I Stop-on contact selection 1 = =28
4 AU Terminal 4 input selection L0 o Y REloperaronimoeds SEEE
- 2 - 11 111 RY Inverter operation ready g 8 é =
g JOE ‘;0? op_eran;)n selectl_on = 12 112 Y12 Output current detection 2 5
election of automatic restart after instantaneous power "
6 Cs failure, flying start 13 113 Y13 Zero currer.1t (_ietectlon
7 OH External thermal relay input*3 & o (AT1Y RDllowey I|_m|.t S o
8 REX 15-speed selection (combination with three speeds RL, RM, RH) i il R [P (g o - g @
- - 16 116 RL PID forward/reverse rotation output ot
9 X9 Third function - - o)
10 X10 Inverter operation enable signal (FR-HC/FR-CV connection) T — e SonmercaipowelstppiyiswichorenMeT
11 X11 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 %
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 Orientation in-position * S g
- - < 2 2
17 X17 Load pattern selection forward rotation reverse rotation boost 28 e ORM Srentanonleroy e E
- " £
18 X18 V/F swichover (V/F cntrol is exercised when X18 is on) <0 10 EG FOWalg rotat!on oLtpuL %. G
- 31 131 Y31 Reverse rotation output * 5 oo
19 X19 Load torque high speed frequency —
20 X20 v R Ee o © e et 32 132 Y32 Regenerative status output *
_Fa er_n acceleration/deceleration C switching termina 23 T3 RY2 g e Eaiy 2 vo
22 X22 Orientation command 2 132 s Toneheaforont £
23 LX Pre-excitation (zero speed control/servo lock) 35 135 TU Torque detection % §
24 MRS | Output stop 36 136 Y36 | In-position * ol
25 STOP | start self-holding selection 41 141 FB Speed detection
26 MC Control mode swichover 42 142 FB2 Second speed detection "
27 TL Torque limit selection 43 143 FB3 Third speed detection é
28 X28 Start time tuning 44 144 RUN2 | Inverter running 2 5
42 X42 Torque bias selection 1 *4 45 145 RUN3 During inverter running and start command is on
43 X43 Torque bias selection 2 *4 46 146 Y46 During deceleration due to instantaneous
: ; ’ @
24 44 /P! control switchover pOV\{er failure (retalned_ until release) §
60 STF Forward rotation command (assigned to STF terminal (Pr.178) only) ] X D Dur!ng Rlblcontolactivated g
61 STR Reverse rotation command (assigned to STR terminal (Pr.179) only) &4 164 ve4 During retry Z
7 BES g - Y 70 170 SLEEP | During PID output suspension =
averten re.set - - - 84 184 RDY Preparation ready signal *
63 PTC PTC thermister input (asspned lto AU terminal (Pr.184) only) 85 185 Y85 DC current feeding
64 X64 PID forward/reverse action switchover 90 190 Y90 Life alarm S
65 X65 External/NET operation switchover o1 101 Yo1 Alarm output 3 (power-off signal) §
66 X66 NET/PU operation switchover 92 192 Y92 Energy saving average value updated timing
67 X67 Command source switchover 93 193 Y93 Current average monitor signal -
68 NP Conditional position pulse train sign*4 94 194 ALM2 Alarm output 2 %
69 CLR Conditional position droop pulse clear*4 95 195 Y95 Maintenance timer signal =
o
70 X70 DC feeding operation permission 96 196 REM Remote output g
71 X71 DC feeding cancel 97 197 ER Minor fault output 2 (&)
9999 - No function 98 198 LF Minor fault output
K K - 99 199 ALM Alarm output 2
*1  When Pr.59 Remote function selection= "1 or 2", the functions of the RL, = =
RM and RH signals change as listed above. 9999 —_ No function S
*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". Prs 232to 239 Refer to the section about Pr. 4.
*4  Available only when used with the FR-A7AP. -
Pr 240 Refer to the section about Pr.72. E
c
Pr 241 Refer to the section about Pr. 125.
Pii 242, 243 Refer to the section about Pr.73.

When setting parameters, refer to the instruction manual (applied) and understand instructions.
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P1. 244

Pr 251, 872
Input/output phase failure protection selection

Increase cooling fan life
|| 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)

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.

P1i. 245 to 247

Slip compensation

J Pr.245 Rated slip || Pr.246 Slip compensation time constant
|| Pr.247 Constant-power region slip compensation selection

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

P1 250

Selection of motor stopping method and

start signal
J| 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

Start signal

Setti
—— (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.

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

1000s to
1100s

STF signal: Start signal
STR signal: 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

Iy ) Deceleration starts
5 i when start signal turns off
g 1
g ; Deceleration time
g ! (Time set in Pr. 8, etc.)
£ '5:7 | DC brake
o= - 0 Time

Start o ‘ OFF!

signal T

RUN '

signal ON OFF

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

- Output is shut off when set
e / time elapses after start signal
] «—%»  turns off
g 1 Pr.250
'g ! Motor coasts to stop
g T ! ‘ Time
Start signal ON ‘ OFF
RUN signal ON OFF

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

J| Pr.251 Output phase failure protection selection
|| Pr.872 Input phase failure 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.

Pr.Number | Setting Range Description
0 Without output phase failure
251 protection
1 (initial value) With output phase failure protection
. 0 (initial value) Without input phase failure protection
1 With input phase failure protection
Pr. 252, 253 > Refer to the section about Pr.73.

P1 255 to 259

Display of the life of the inverter parts

Pr.255 Life alarm status display | Pr.256 Inrush current limit circuit life display
Pr.257 Control circuit capacitor life display i Pr.258 Main circuit capacitor life display
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 Rl illifol]
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

Display the deterioration degree of the control
circuit capacitor. Reading only

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

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

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

256 | (0to 100%)

257 | (0to 100%)

258 | (0to 100%)

259 0,1




(1) Power failure stop mode (Pr.261="1" "11")
P 26110 266, 294 - If power is restored during power failure deceleration,

Operation at instantaneous power failure deceleration to a stop is continued and the inverter

; ; . remaines stopped. To restart, turn off the start signal once, 4
Pr.261 Power failure stop selection l Pr.262 Subtracted frequency at deceleration start then turn it on again %
Pr.263 Subtraction starting frequency | Pr.264 Power-failure deceleration time 1 gain. @
Pr.265 Power-failure deceleration time 2
Pr.266 Power failure deceleration time switchover frequency Power
Pr.294 UV avoidance voltage gain supply w
1 : " o Q
When a power failure or undervoltage occurs, the inverter can be ) L ooturenes bt sower e £3
@ X oY=
decelerated to a stop or can be decelerated and re-accelerated to g ; During stop at &
= | power failure
the set frequency. 5 ; &
= 3 ‘ ‘ , B8
. f P i ! Time S s
Setting Range Description : ‘ ==
Number 9 9 P STF ! 85
q (]
Coasting to stop Y46 )
O(initial value) When undervoltage or power failure ) .
. . Turn off STF once to make acceleration again
occurs, the inverter output is shut off. wE @
. Without UV | When undervoltage or (2) Original operation continuation at instantaneous gg =
avoidance | a power failure occurs, power failure function (Pr.261="2" "12") 3 E g
1 W'th uv UM 92 When power is restored during deceleration after a power
avoidance decelerated to a stop. ail | h f .
261 - h d I ailure, acceleration is made agaln up to the set frequency. § S
2 Without UV When undervoltage or Wh this functi . dq i binati ith th g _Z2s
. a power failure occurs, en : is function is us'e in combination wi ' e SEES
the inverter can be automatic restart after instantaneous power failure E= g =
decelerated to a stop. operation, deceleration can be made at a power failure e 5
1 With UV If power is restored and acceleration can be made again after power
avoidance dhun_ng a power fTqure, restoration. 5 %
tagea::verter accelerates When power is restored after a stop by deceleration at an §§
: : instantaneous power failure, automatic restart operation is e}
Normally operation can be performed . . X
with the initial value unchanged. But pgrformed if automatic restart after instantaneous power
262 0 to 20Hz adjust the frequency according to the failure has been selected (Pr.57 # "9999") o
magnitude of the load specifications gz
(moment of inertia, torque). Z‘éti?e‘r’;‘i'g is restored during g
When output frequency > Pr.263 o
Decelerate from the speed obtained b JIPF ”
0 to 120Hz from output frequency minus Pr.262. S&‘:‘ﬁ; ] s &
263 When output frequency < Pr.263 Output v 5“6 g
Decelerate from output frequency freqﬂency N g
= During deceleratlonM 3 o
9999 Decelerate from the speed obtained at occurrence of " Reacceleration LUl
from output frequency minus Pr. 262. power failure L Time
leration sl n to th — o2
264 0 to 3600s/360s * Set a decelel apo slope down to the Y46 £
frequency set in Pr.266. o5
leration s Tow th S5
0 to 3600s/360s * Set a decele §tlo slope below the ER
265 frequency set in Pr.266. When used with automatic restart
9999 Same slope as in Pr.264 r261 =2, Pr57 #9999 | after instantaneous power failure
Set the frequency at which the @
266 0 to 400Hz deceleration slope is switched from the bower ) During power failure ¢ %
Pr.264 setting to the Pr.265 setting. supply ‘ ! o
Adjust response level at UV avoidance Output : !
operation. A larger setting will improve frequency | '
L ) . ! Automatic restart @
294 0 to 200% responsiveness to the bus voltage aDnu:cncgurdreecnileeroafnon ' ! after instantaneous é
change. Since the regeneration amount power failure ! ; power failure e
is large when the inertia is large, i | i Time "é
decrease the setting value. vas ————— \Resettime + prs7 =
* 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 %
sefting increments are "0.01s". Pi 267 Refer to the section about Pr. 73. =
Power supply ————————— Pr 268 Refer to the section about Pr.52. o
Pr264 P Parameter for manufacturer setting. Do not set. 2
Output  [syptracted——. Power-failure 269 9 g
frequency| frequency at deceleration time 1 5
Power-failure deceleration start Pr265 o
deceleration Power-failure
time switchover deceleration >
frequency time 2 2
Pr.266 Time g
(]
=
=
=
o
=
62

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



PIt 270 to 274, 4, 5
Load torque high speed frequency control

Pr.270 Sop-on contact/load torque high-speed frequency control selection
Pr.271 High-speed setting maximum current
Pr.272 Middle-speed setting minimumcurrent | Pr.273 Current averaging range

Pr.274 Current averagingfilter timeconstant | 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.

P 270, 275, 276, 6
Stop-on contact control

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

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

Pr.276 PWM carrier frequency at Sop-oncontact | Pr.6 Mullti-speed setting (Iow 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

Pr271 Pr.272
(50%) (100%)

Average current
Value in parenthesis is initial value

Frequency relative to the average current

Pr. ST Description
Number | Range
4 0to 400Hz | Set the higher-speed frequency.
5 0to 400Hz | Set the lower-speed frequency.
271 010220% | setthe upper and lower limits of the current at

272 0to 220% | high and middle speeds.

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

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.

9999

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
inverter enters the stop-on
contact mode, in which
operation is performed at
the frequency set in Pr.6
Multi-speed setting (low
speed) independently of the
preceding speed.

Normal mode | Stop-on contact
control mode
—

Output frequency

(c)

RL OFF 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. 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
6 0 to 400Hz | 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

48 0to 200% | 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.
0t09/0to4 | FO real se.nsorless vector control, carrier
276 N 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.)

9999 As set in Pr.72 PWM frequency selection.
* Differ according to capacities. (55K or less/75K or more)




Pr. Settin P
Pr. 278 to0 285, 292 Number Rangg Description
i Set to the rated slip frequency of the motor + about
Brake sequence function 218 | o3z | o _
Magnetic flux 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 J| Pr.279 Brake opening current 279 0to 2209 | the settingis 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 || Pr.283 Brake operation time at stop Suppose that the rated inverter current is 100%.
Pr.284 Deceleration detection function sdlection || Pr.285 Over speed detection frequency 280 0to2s Generally, set this parameter to about 0.1 to 0.3s.
Pr.292 Automatic acceleration/deceleration Pr.292 = 7: Set the mechanical delay time until the
brake is loosened.
. . . . . 281 0to 5s A g f
This function is used to output from the inverter the mechanical Pr.292 = 8: Set the mechanical delay time until the
. X i o . X . . brake is loosened+about 0.1 to 0.2s.
brake opening completion signal timing signal in vertical lift and D e}, U Neke oy e e
other applications. 282 0 to 30Hz S'Eiog)ziswswit;hed ogf.tGe:ﬁraIIy, set this parameter to
i . . . i e Pr.278 setting + 3 to 4Hz.
This function prevents the load from dropping with gravity at a start This parameter may only be set if Pr.282> Pr.278.
due to the operation timing error of the mechanical brake or an Er-232_=7|1 SeLtheorriechanical delay time until the
. . rake Is closed + 0.1s.
overcurrent alarm from occurring at a stop, ensuring secure 283 0105 | p592 g: Set the mechanical delay time until the
. brake is closed + 0.2 to 0.3s.
operation.
. 0 P
<Operation example> (initial value) Deceleration is not detected.
® At start: When the start signal is input to the inverter, the inverter 284 If deceleration is not normal during deceleration
. . 1 operation, the inverter alarm (E.MB2) is provided to
starts running. When the internal speed command reaches shut off the output and turn off the brake opening
the value set in Pr.278 and the output current is not less request signal (BOF).
. . When brake sequence function is made valid under
than the value set in Pr.279, the inverter outputs the brake encoder feedback control
opening request signal (BOF) after the time set in Pr.280 0to30Hz | !f(detected frequency) - (output frequency) > Pr.285
the inverter alarm (E.MBL1) is provided to shut off the
has elapsed. 285 output and turn off the brake opening request signal
When the time set in Pr.281 elapses after the brake opening (ECR)
completion signal (BRI) was activated, the inverter (initig??/glue) Overspeed is not detected.
increases the output frequency to the set speed. 292 0,13, Brake sequence function is made valid when a setting
® At stop: When the speed has decreased to the frequency set in 5t08 11 |is'7or8"
Pr.282 , the brake opening request signal (BOF) is turned
off. When the time set in Pr.283 elapses after the brake
operation confirmation signal (BRI) was activated, the P 285, 853

inverter output is switched off.

S

* 1f Pr.292 = "8" (mechanical brake opening completion signal
not input), this time is the time after the brake opening request

peed deviation excess detection
l Pr.285 Jeed deviation excess detection frequency l Pr.853 Speed deviation time

signal is output.
1)Pr.292 = "7" (brake opening completion signal input)
Output frequency(Hz)

Target frequency

® [f 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

Pr.282 - . N " -
Pro78 deviation excessive occurs and error "E. OSD" appears, resulting in
Pri3 a stop.
g |
STF @ (Hz) |
2 * Set frequenc
g § prass auency
Output | 1 = ‘L
| 5 L
Brake opening request 3 %L Actual speed
(BOF signal) 3 ! o [e] Time
Brake opening completion ' ON ! Pr.853
(BRI signal) o L Alarm out
! | put OFF ON
Electromagnetic brake __Closed Opened . Closed (across A-C) | X

operation

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

Target frequency -----------------------~

Pr.282
Pr278

| Cm ™
ar T I R
oup1 I ez |
Brake opening request ON

(BOF signal)

Closed Closed

Electromagnetic brake ,
operation

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

Speed deviation
excessive error activated
(E. OSD)

Terminal Connection o
" utline :
Diagram q F Standard Peripheral
Terminal Specification DLI)men_smn Specifications Devices Features
Explanation rawings
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List

g o
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5]

c6 E
s
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>
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P1I 286 to 288

Droop control

|l Pr.286 Droop gain

|| Pr.287 Droop filter time constant

| Pr.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

Pr. Setting
Number Range

Description

0 -
S Droop control is invalid
initial value;
286 ( )

0.1 to 100%

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

287 0.00t01.00s | _ 0 int 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.
— (When Pr.288 = 10, droop
(mltlall\(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 |
R e I frequency :
o '
3 ; Droop
= 1 v_gain
Q |
5
o I

-100% 0 100% Torque

P1i. 291, 384 to 386

Pulse train I/O

J Pr.291 Pulsetrain I/O selection J| Pr.384 Input pulse division scaling factor
| Pr.385 Frequency for zero input pulse | Pr.386 Freguency for maximuminput 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 1/O.

Pr.291 Setting Input Output
(initialovalue) JOG terminal FM output
1 Pulse train input FM output
10 JOG terminal Pulse train output
11 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.

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

Initial value

Output frequency (Hz
(2]
o
I
N

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.

Pr. 292, 293
Pr 204
Pri 299

Refer to the section about Pr.61.
Refer to the section about Pr.261.
Refer to the section about Pr.57.

Pr 33110337 Refer to the section about Pr.117.

I 338, 339, 550, 551
Operation command source and speed command

source during communication operation

Pr.338 Communication operation command sowrce | 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.

Setting

(P17, ..
Number Range 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

*  Pr.550 and Pr.551 are always write-enabled.

P 340 Refer to the section about Pr.79.

P 341 to 343 Refer to the section about Pr.117.



PI 350 to 366, 369, 393, 396 to 399

Orientation control

Pr.350 Sop position command selection

Magnetic.flux Vector

Pr.351 Orientation speed

Overspeed detection

|| Pr.374 Overspeed detection level

Magneticflux Vector

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 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 becomes a stop position.

® External stop position command

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

® Action time chart

Spindle speed
(encoder)

y ] Orientation speed (set in Pr. 351 )
N Creep speed (setin Pr. 352 )

~_/

0
Start signal (across STF/STR-SD)

Orientation command OFF
(across X22-SD)

ON LOFF

ON

|_—+Creep select position
«— | |(setinPr.353)

Position loop select position

Current position signal ’\/\I\I\I\I\I\I\I\I\I\N\l\l\l\l\/\[\ oc mw‘/ (setin Pr. 354)
brake start position * Z= $— g0 position command

(setin Pr.355)
T

DC injection brake

Origin signal [TTTTTTTTITITIIIT [T
OFF ON OFF
OFF ON OFF

In-position signal
(across ORA-SE)

P1i. 350, 367 to 369

Encoder feedback control

J Pr.359 Encoder rotation direction

Magnetic flux

J| Pr.367 Speed feedback range

|| Pr.368 Feedback gain

|| Pr.369 Number of encoder pulses

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

Set value \‘

Driven load

Regenerative load

] '
(Set command) ﬂ ﬁ% 7777777

® Set Pr.368 Feedback gain when the rotation is unstable or response is

slow.
Pr.368 Setting Description
Although the response becomes faster, overcurrent or
Pr.368>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

Pr.374

Encoder signal cable breakage detection

Magnetic flux

J| Pr.376 Open cable 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 Pr.29.
PIt 384 to 386 > Refer to the section about Pr.291.
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PI 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:

Pr.465 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

Pr.469 Third position feed amount lower 4 digits

Pr.470 Third position feed amount upper 4 digits

Pr.471 Fourth position feed amount lower 4 digits

Pr.472 Fourth position feed amount upper 4 digits

Pr.473 Fifth position feed amount lower 4 digits

Pr.474 Fifth position feed amount upper 4 digits

Pr.475 Sxth position feed amount lower 4 digits

Pr.476 Sxth position feed amount upper 4 digits

Pr.477 Seventh position feed amount lower 4 digits

Pr.478 Seventh position feed amount upper 4 digits

Pr.479 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 Twelfth 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

param Selection Method Position
Name RE Feed
eter X RH | RM | RL Speed
lower
491 Fourteenth ( "
position feed ?&%;2 ON | ON | ON | OFF | ghesdtt
492 amount digits)
. lower
493 Fifteenth (1o}
position feed digits) ON | ON | ON | ON Soeedils
494 | amount (upper (Pr.239)
digits)
Shaded part is the travel Sudden stop
Feed amount pulses when STF turns off
Efi" SR Pr.466 X 10000+ Pr.465
Speed /
TPrT Pre | ) Ipr_s : 1Prasa
(Pr44, Pr.110) (Pr.48, Pr.11)
Se
g -
RH__ ! : Position feed is
RM 3 ) | 1 b effected by
. — sonding
STR | | : contact lnpu):
Y36 — ] —

In-position

Pr. 494 Fifteenth position feed amount upper 4 digits

Pr.493 Fifteenth position feed amount lower 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>

P1i. 419, 428 to 430

Position control by pulse train input of the inverter

J| Pr.419 Position command source selection | Pr.428 Command pulse selection
|| Pr.429 Clear signal selection || Pr.430 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

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

Param Selection Method Position the base circuit shut-off. When the terminal STF (forward rotation
aitT Name RE [ pu [ rv | 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 | Lot osition gi‘"?g Hiah speed rotating in accordance with the command pulses. When the forward
o il R (u%per OFF | ON | OFF | OFF (Pﬁ 4)Spee (reverse) rotation stroke end signal is opened, the motor does not
digits) run in the corresponding direction.
(lower .
o Second position | digits) oFf | oFr | oN | oFf M'ddlde .
feed amount (upper spee
468 di prt) (Pr.5) Actual rotation
T
469 ’ " o _
Third position digits) Low speed Base signal ___J L
470 feed amount (upper ©lRF | ORF || @7 | @X (Pr.6) Servo-on (LX) __ [
digits) Forward stroke end (STF) __|
471 (lower Reverse strokeend (STR) |
Fourth position digits) Speed 4 Inverter pulse train inumi| IENRRNNNNNNESS] T [T
472 feed amount (upper ORF | @7 || @Y || eX (Pr.24) Sign signal (NP) I I (I
digits) In-position (Y36) L[ 1 o I
473 (lower
Fifth position digits) Speed 5
474 feed amount (upper OFRF | @V || @ | eX (Pr.25) P I
digits) - 420, 421, 424
475 (lover : =
Sixth position | digits) Speed 6 Set the electronic gear for position control
] OFF | ON | ON [ OFF P26
176 ‘eed amount (upper (Pr.26)
=
477 Seventh ovet . . .
position feed digits) | orp | on | on | on | Speed? | Pr.420 Command pulse scaling factor numerator ] Pr.421 Command pulse scaling factor denominator
478 | amount gijgi’t’:)' (Be20) || Pr.424 Position command acceleration/deceleration time constant
479 (lower Set the ratio of the machine side gear and the motor side gear.
Eigth position digits) Speed 8
480 | feed amount (upper N || @7 | @RF || @R (Pr.232) Pr. Setting BEsEriin
digits) Number Range p
lower 420 ;
481 ’ - oy Set the electronic gear.
;\“n‘;h pOSItlotn digits) ON | OFF | OFF | ON (sga)eg%dg)g 421 O1t0 32767 Pr. 420 is a numerator and Pr. 421 is a denominator.
eed amoun r.
482 gljg,?:)r Used when rotation has become unsmooth at a large
P (lower 424 0to 50s electronic gear ratio (about 10 times or more) and low
4 " e speed.
Tenth position digits) Speed 10
484 feed amount (upper ON' |/ OFF [ ON'} OFF (Pr.234)
digits)
lower
485 Eleventh (o
position feed g:%';)r ON | OFF | ON | ON (SF”)r eze?g)ll
486 amount digits)
487 (lower
Twelfth position | digits) Speed 12
488 feed amount (upper o || @Y | @ | @ (Pr.236)
digits)
A lower
489 Thirteenth (1o
position feed digits) ON | ON | OFF | ON SF',) e;?’d =
490 amount SIJ;?:)' (RE287)



P1 422, 423, 425

Gain adjustment of position control

|| Pr.423 Position feed forward gain

| Pr.422 Position loop gain
|| Pr.425 Position feed forward command filter

® Make adjustment of Pr422 when any of such phenomena as
unusual vibration, noise and overcurrent of the motor/machine
occurs.
Increasing the setting improves trackability 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.

P1i. 426, 427

Positioning adjustment parameter

|| Pr.426 In-position width

|| 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.

Prt 450 > Refer to the section about Pr.71.

Prt 451 > Refer to the section about Pr.80.

PI 453, 454 > Refer to the section about Pr.80.

Pri 45510463 > Refer to the section about Pr.82.

P1i. 495 to 497

Remote output function (REM signal)

J Pr.495 Remote output selection
|| 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.496 Remote output data 1

P1i 503, 504

Maintenance of parts

J| Pr.503 Maintenance timer | Pr.504 Maintenancetimer alarm output set tirme

When the cumulative energization time of the inverter reaches the
parameter set time, the maintenance timer output signal (Y95) is
output. 7/ (MT) is displayed on the operation panel (FR-
DU07).

This can be used as a guideline for the maintenance time of
peripheral devices.

First power ON

e B
(999800h)

Set "0" in Pr.503
Maintenance

timer Pr504 fo-toooooodl
(Pr. 503) ! | 3
— » Time
Y95 signal OFF ON ON
MT display

® The cumulative energization time of the inverter is stored into the
EEPROM every hour and indicated in Pr.503 Maintenance timer in
100h increments. Pr.503 is clamped at 9998 (999800h).

PIi 516 to 519 > Refer to the section about Pr.29.

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

PI' 547, 548, 551
Inverter setup using USB communication

J| Pr.547 USB communication station number ] Pr.548 USB communication check timeinterval
|| 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 Dresei piiet
i 0. :
initial Set the station number of USB device (inverter
<Y value) | within the range "0 to 31". ¢ )
1to31
Set the communication check time interval of USB
communication. " . .
0t0999.8 | If data is not received within the time set in Pr.548,
548 -1/ = (E.USB) is displayed.
9999 o )
(initial Communication time interval is not checked.
value)
PIi549 > Refer to the section about Pr.117.

PIi 550,551 > Refer to the section about Pr.338.

P1 555 to 557

Current average value monitor signal

J| Pr.555 Current average time || Pr.556 Data output mask time
|| Pr.557 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 PLC 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

Y93 signal !

1) Data output mask time 3 ' ['5) End pulse
When the speed has changed to constant output as low pulse
from acceleration/deceleration, Y93 signal is shape for 1 to 16.5s

not output for Pr.556 time. -
4) Maintenance timer pulse
2) Start pulse The maintenance timer value (Pr.503) is output
Output as Hi pulse shape for 1s (fixed) as Hi output pulse shape for 2 to 9s (16000h to
Time and output current set in Pr.555 are averaged 72000h).

_ Pr503 x100h
Signal output time= ——, ———— x5s

3) Output current average value pulse 200000

The averaged current value is output as low pulse shape for

0.5 to 95 (10 to 180%) during start bit output.

output current average value (A)
Pr55T (A)

X 58

Signal output time=

Pri 563, 564 > Refer to the section about Pr.52.
P 569 > Refer to the section about Pr.80.

Pr 571 > Refer to the section about Pr.13.

Pl 57510 577 > Refer to the section about Pr.127.

Pri 611 > Refer to the section about Pr.57.

P 665 > Refer to the section about Pr.882.
PIi684 > Refer to the section about Pr.82.
Pr. 800 > Refer to the section about Pr.80.
Pri 802 > Refer to the section about Pr.10.
PI 803 > Refer to the section about Pr.22.
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PI 804 to 806
Torque command source selection

Sensorless. \Vector

PI 807 to 809
Speed limit during torque control

| Pr.804 Torque command source selection | Pr.805 Torque command value (RAM)

|| Pr.807 Speed limit selection || Pr.808 Forward rotation speed limit

|| Pr.806 Torque command value (RAM,EEPROM)

When you selected torque control, you can choose the torque
command.

|| 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

® Torque command by terminall 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

Ci6
(Pr.920)
Cis
(Pro19) [~ i Analog input
» (terminal 1)
C19 C17
(Pr.919) (Pr.920)

® Torque command by parameter
The relationship between the Pr.805 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
A

400%

Pr.805,Pr.806
600% settings‘
1000% 1400%

Torque command value
=Pr.805(or Pr.806)-1000%

-400%

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

Pr. Setting 5 T command value, resulting in motor overspeed.
Number Range SR ®Select the speed limit input method using Pr.807 .
f i Pr.807 ot
(initial value) Torque command by terminal 1 analog input Seiting Description
1 Torque command by parameter 0 i
Pr.805 or Pr.806 setting (-400% to 400%) (initial Use the speed command value during speed control as speed
Torque command by CC-Link communication (FR- value) limit.
3 A7TNC) X X o According to Pr.808 and Pr.809, set the speed limit in forward and
Refer to the instruction manual of the option "FR- q reverse rotation directions individually. When the reverse rotation
804 A7NC (option)" for details. speed limit is 9999, the setting is the same as that of the torque
Digital input from the option (FR-A7AX) limit in forward rotation direction.
4 Refer to the instruction manual of "FR-A7AX The analog voltage of the terminal 1 input is used to make speed
(option)" for details. limit. For O to 10V input, set the forward rotation speed limit. (The
5 Torque command by CC-Link communication (FR- reverse rotatiqn speed limit is Pr.1 Maxin"um frequent_:y)
A7NC) 2 For -10 to OV input, set the reverse rotation speed limit. (The
Refer to the instruction manual of the option "FR- forward rotation speed limit is Pr.1 Maximum frequency .) The
6 A7NC (option)" for details. maximum frequency of both the forward and reverse rotations is
Pr.1 Maximum frequency.
600 to Digital setting of the torque command can be made
805 1400% by setting Pr.805 (RAM) or Pr.806 (RAM, EEPROM). apens
(Setting from communication option, etc. can be . Speed limit value -
made.) > f I N N
806 600 to In this case, set the speed limit value to an / AN
1400% appropriate value to prevent overspeed. sed LZZT0 T

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.

Pri 810, 812 to 817 > Refer to the section about Pr.22.

P1 818, 819

Easy gain tuning selection

Vector

|| Pr.819 Easy gain tuning selection

| Pr.818 Easy gain tuning response level stting

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
(Pr.422, Pr.820, 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
1to 15

15: Fast response

® Valid/invalid of easy gain tuning can be selected.

Settizrésé%nge Description
0 No tuning
1 With load estimation (only under
vector control)
2 With tuning (manual load input)




Pt 820, 830 Pri 826 > Refer to the section about Pr.74.

Speed loop proportional gain setting

PIi 827, 837

|| Pr.820 Speed control P gain 1 || Pr.830 Speed control P gain 2 To fque deteCtion f||ter fU nCtion

Features

Sensorless Vector

Increasing the gain enhances the speed response level and || Pr.827 Torque detection filter 1 || Pr.837 Torque detection filter 2

® Set the proportional gain of the speed loop.

Peripheral
Devices

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 torque feedback signal. o o
Speed control P gain 2 is 0 to 1000% and the initial value is 60%. ® Since the current loop response reduces, use it with the initial
For general adjustment, set them within the range 20 to 200%. value.

® Set the time constant of the primary delay filter relative to the

Standard
Specifications

P11 828, 877 to 881

Pt 821, 831 Speed feed forward control, model

Speed control integral time setting

=7
o o
23S
Sg8
g
SES

adaptive speed control

Pr.828 Model speed control gain

Sensorless

|| Pr.821 Speed control integral time1 || Pr.831 Speed control integral time 2

Pr.877 Speed feed forward control/model adaptive speed control selection

Pr.878 Speed feed forwa}rd filter || Pr.879 Speed feed forward torgue limit % Eg s
® Set the integral compensation time of the speed loop. Pr.880 Load inertia ratio I Pr:881 Speed feed forward gain §§’§‘§
If speed fluctuation occurs relative to disturbance, decreasing ® By making parameter setting, select the speed feed forward § gﬁ
the value shortens the recovery time, but a too small value will control or model adaptive speed control.
cause a speed overshoot. _ _ The speed feed forward control enhances the trackability of the S_
A large valge improves stability but increases the recovery time motor in response to a speed command change. § %
(response time) and may cause an undershoot. The model adaptive speed control enables individual 8'&
Pr. goo > Refer to the section about Pr.74. adjustment of speed trackability and motor disturbance torque
response. &
[
Py 893, 833 Pr.877 Setting Description ?ﬁ
: ' 0 (initial value) Normal speed control is exercised. o
. . . 1 Speed feed forward control is exercised.
Speed d etection fl lter fU ely 2 Model adaptive speed control is enabled. g g
|| Pr.823 Speed detection filter 1 || Pr.833 Speed detection filter 2 (1) Speed feed forward control %“5 %
® Set the time constant of the primary delay filter relative to the Calculate required torque in responce to the acceleration/ u% g
speed feedback signal. deceleration command for the inertia ratio set in Pr.880 and generate
Since this function reduces the speed loop response, use it with torque immediately. 02
the initial value. - When inertia ratio estimation has been made by easy gain tuning, g
Set the time constant when speed ripples occur due to harmonic the inertia ratio estimation result becomes the Pr.880 setting value gé
disturbance. from which speed feed forward is computed.
Note that a too large value will run the motor unstably. - When the speed feed forward gain is 100%, the calculation result of the
Pr 824 834 speed feed forward is reflected as-is. ‘ g
: J - If the speed command changes suddenly, large torque is generated g
Current |oop propo rtional gain Setting due to the speed feed forward calculation. The maximum value of
the speed feed forward is limitted using Pr.879.
Using Pr.878, the speed feed forward result can be dulled by the é
J| Pr.824 Torque control P gain 1 J| Pr.834 Torque control P gain 2 primary delay filter. g
3
® Set the current loop integral compensation time for real (2) Model adaptive speed control =
sensorless vector control or vector control. The motor's model speed is calculated to feed back the model side
® A small value enhances the torque response level, but a too speed controller. This model speed is also used as the actual speed 5
small value will cause current fluctuation. controller command. S
The inertia ratio in Pr. 880 is used for calculation of the torque current
command value given by the model side speed controller.
P 825, 835 When inertia ratio estimation has been made by easy gain tuning, 2
. 5 : Pr. 880 is overwritten by the inertia ratio estimation result, and that %
Current COI"ItI’O' Integ ral time Settmg value is used to calculate the torque current command value. g‘
- The torque current command value of the model side speed O
| Pr.825 Torque control integral time 1 | Pr.835 Torque control integral fime 2 controller Fs added to thg output of the agtual speed controller, and -
the result is used as the iq current control input. =
® Set the proportional gain of the speed loop. - Pr.828 is used for model side speed control (P control), and the first é
Increasing the gain enhances the speed response level and gain in Pr. 820 is used for the actual speed controller. The model
decreases the speed fluctuation relative to disturbance, but a adaptive speed control is valid for the first motor only.
too large gain will produce vibration and/or sound. - When Pr.877 = 2, switching to the second motor handles the second >
® The setting range of Pr.820 Speed control P gain 1 and Pr.830 motor as Pr.877 = 0. E!
Speed control P gain 2is 0 to 1000% and the initial value is 60%. =
For general adjustment, set them within the range of 20 to
200%.
70

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



P 830 Refer to the section about Pr.820.

P 831 Refer to the section about Pr.821.
P 832 Refer to the section about Pr.74.

Pr 833 Refer to the section about Pr.823.
Pri 834 Refer to the section about Pr.824.
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.

P1i. 840 to 848

Torque bias function

Pr.840 Torque bias selection J| Pr.841 Torque bias 1

Pr.842 Torque bias 2 | Pr.843 Torque bias 3

Pr.844 Torque biasfilter || Pr.845 Torque bias operation time

Pr.846 Torque bias balance compensation [ Pr.847 Fall-timetorque biasterminal 1 bias

Pr.848 Fall-time torque biasterminal 1 gain

® 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.

Pr. gsa

Excitation ratio

| 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) /
|
I

Pr.854

setting

i
I
i
I
i
I
.
0 100 Load[%]

P1. gs8, 868

Function assignment of analog input terminal

|| Pr.858 Terminal 4 function assignment | 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.840 Setting Description
0 Set the contact signal (X42, X43) based-torque bias amount ® Terminal 1 function according to control
using Pr.841 to Pr.843.
- - — V/F Control Real Sensorless Vector Control
1 Set the terminal 1-based torque bias amount as desired in C16 Pr.868 i
to C19. (forward rotation) Setting Magnetic Flux /Vector Control
2 Set the terminal 1-based torque bias amount as desired in C16 Vector Control | Speed control | Torque control | Position control*
to C19. (reverse rotation) 0 X -
The terminal 1-based torque bias amount can be set (initial Flrequenpy Speedls.ettlng Spee_d_ I3 —
3 automatically in C16 to C19, Pr.846 according to the load. value) setting auxiliary auxiliary auxiliary
9999 ) . 1 . Magnetic flux | Magnetic flux | Magnetic flux
e e Without torque bias, rated torque 100% commanq command commanq
Regenerative Regenerative
® Pr.841 Torque bias 1, Pr.842 Torque bias 2, Pr.843 Torque bias 3 2 — torque limit — torque limit
On the assumption that the rated torque is 100%, the torque (Pr810=1) (Pr810=1)
bias setting of 1000% is the center value of torque and the bias Torque
) 3 — — command —
value is "0". (Pr.804 = 0)
® Pr.844 Torque bias filter Stall prevention ——
You can make a torque rise gentler. At this time, the torque rises 4 operationlevel | Torque limit | o -, | Torque limit
. . . ' input (Pr.810 = 1) _ (Pr.810 = 1)
according to the time constant of the primary delay filter. (Pr810 = 1) (Pr.804=0)
® Pr.845 Torque bias operation time Forward/
Set the time for output torque be maintained with the torque bias 5 = — reverserotation —
command value alone. : spes |l
! . Torque bias
® Pr.846 Torque bias balance compensation 6 _ input _ _
Set the voltage of the torque bias analog input value input to the (Pr.840 =1,2,3)
terminal 1 to compensate for the balance of the torque bias amount. 9999 — — — —

® Pr.847 Fall-time torque biasterminal 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 biasterminal 1 gain
Set the torque bias amount at a fall time.

P 849 Refer to the section about Pr.74.
P 850 Refer to the section about Pr.10.
Pr. 853 Refer to the section about Pr.285.

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

* Position control is valid only during vector control

® Terminal 4 function according to control

V/F Control Real Sensorless Vector Control
Pr.858 .
Settin Magnetic Flux /vector Control
g Vector Control | Speed control | Torque control | Position control*
0 Frequency Speed -
(initial command command Sl —

value) | (AU signal-ON) | (AU signal-ON) (AIE g

Magnetic flux | Magnetic flux | Magnetic flux

. T command command command
Stall prevention
4 operation level Torque limit - Torque limit
input (Pr810=1) (Pr810=1)
(Pr.810=1)
9999 — — — —
* Position control is valid only during vector control
—:No function
P 859, 860 Refer to the section about Pr.82.



P1. 862, 863

Notch filter

J| Pr.862 Notch filter time constant J] 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 5 6 7 8 9

Frequency | Invalid | 1000 | 500 |333.3| 250 | 200 |166.7|142.9| 125 |111.1

Setting 10 | 11 |12 | 13 [ 14 |15 | 16 | 17 | 18 | 19

Frequency | 100 | 90.9 | 83.3 | 76.9 | 71.4 | 66.7 | 62.5 | 58.8 | 55.6 | 52.6

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 | 3 | 36 | 37 | 38 | 39

Frequency | 33.3 | 32.3 | 31.3 | 30.3 | 29.4 | 28.6 | 27.8 | 27.0 | 26.3 | 25.6

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 | 20.4

Setting 50 | 51 | 52 | 53 | 54 | 55 | 56 | 57 | 58 | 59

Frequency | 20.0 | 19.6 | 19.2 | 18.9 | 185 | 18.2 | 17.9 | 175 | 17.2 | 16.9

Setting 60
Frequency | 16.7

® Pr.863 Notch filter depth

Setting 0 1 2 3
Depth Deep <« - Sharrow
Gain -40dB -14dB -8dB -4dB
Pr. ge4

Torgue detection

| Pr.864 Torque detection

® This function outputs a signal if the motor torque rises to or above
the Pr.864 setting.

® The signal is used as operation and open signal for an
electromagnetic brake.

The signal turns on when

the output torque rises to %

or above the detection j;’

torque value setin Pr.864. 2 |77 AT N

It turns off when the torque s >
falls below the detection 1y i o U ope e

torque value.

Pri865 > Refer to the section about Pr.41.
P 866 > Refer to the section about Pr.55.
Pr: 867 > Refer to the section about Pr.52.
Pri868 > Refer to the section about Pr.858.
Prig72 > Refer to the section about Pr.251.
Pri 873

Speed limit during speed control

| Pr.873 Speed limit

® Frequency is limited at the set frequency + Pr.873 during vector
control.

Prig74 > Refer to the section about Pr.22.

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

P 875

Fault definition

|| Pr.875 Fault definition
When the electronic When Pr875 = "1
thermal function is Output

. speed |
activated, the motor *\

decelerates to a stop ‘

L 1
and the base circuit is Alarm output ; ON
(ALM, ALM2) ! |
shut off. Vinor faut 1 :
inor fau ﬁ
output 2 | ON i
(ER) | '
OHT E.OHT
occurrence display
Pr.875 . L
. Operation Description
Setting
(inﬁial 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
thermister 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.

PIt 877 to 881 > Refer to the section about Pr.828.

P11, 882 to 886, 665

Regeneration avoidance function

Pr.882 Regeneration avoidance operation selection | Pr.883 Regeneration avoidance operation level
Pr.884 Regeneration avoidance at deceleration detection sensitivity

Pr.885 Regeneration avoi dance compensation frequency limit value

Pr.886 Regeneration avoidance voltage gain | 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 L
Nitohen Range Description
(initialovalue) Regeneration avoidance function invalid
882 1 Regeneration avoidance function is always valid
2 Regeneraiton avoidance funcion 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 30010 800V | However, the actual deceleration time increases. The
set value must be higher than the "power supply voltage
X JE u.

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
0to 10Hz . . -
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 0 to 200%

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)

X
| Time
|
g

Output
frequency(Hz)

During regeneration
avoidance function operation  Time

Terminal Connection o
" utline :
Diagram q F Standard Peripheral
Dimension F— 2 Features
Drawings Specifications Devices

Terminal Specification
Explanation

Operation
Panel

Parameter
List

g o
S 2
2.0
5]

c6 E
s
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P1. gss, 889

Free parameter

| Pr.888 Free parameter 1 l 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.

Pri 891 > Refer to the section about Pr.52.

P11 892 to 899

Energy saving monitor

Pr.892 Load factor

Pr.893 Energy saving monitor reference (motor capacity)

Pr.894 Control selection during commercial power-supply operation

Pr.895 Power saving rate reference value

Pr.896 Power unit cost | Pr.897 Power saving monitor averagetime
Pr.898 Power saving cumulative monitor clear | 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
SEVIIG Description and Formula Increments
Monitor
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 /d TRWe
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
T T 100
Power saving Power during commercial power supply -
rate Ratio of power saving on the assumption that Pr.893 is :
100%
Power savings
Pr.893 alod
Average value of power saving amount per hour during
Power savings predetermined time (Pr.897) 0.01kWh
average value X (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 e X (Power saving rate x At) %100
rate Pr.897 0.1%
average value [ Ratio of power saving average value on the assumption
that Pr.893 is 100%
Energy saving average
X
Pr893 100
Power saving | Power saving average value represented in terms of
charge charge 0.01/0.1*
average value |Power saving average value X Pr.896

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

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 .

NMeior 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 Pr.896
Annual power Estimated val.ue of annual power saving amount T
saving Power saving amount Pr.899 ’
amount Operation time during ~ A reldon 100 0.1kWh
':;;ﬁal POWET | Annual power saving amount represented in terms
amou%t 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)

PI co(900), c1(901)

Adjustment of terminal FM and AM

output (calibration)
J] CO(Pr.900) FM terminal calibration

J] C1(Pr.901) 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 (CO (Pr.900))

The terminal FM is preset to output pulses. By setting the
calibration parameter CO (Pr.900), the meter connected to
the inverter can be calibrated by parameter setting without
use of a calibration resistor.

Using the pulse train output of 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

< ;:af“ofgh"‘r::‘:‘re) (Digital indicator)

Tio. 1mA 1440 pulses/s(+)
[ B) i ?

Calibration
1 [
be—

resistor-1
T2
Pulse width T1: Adjust using calibration parameter CO
Pulse cycle T2: Set with Pr. 55 (frequency monitor)
Set with Pr.56 (current monitor)
*1  Not needed when the operation panel (FR-DUQ7) or parameter unit (FR-PU04/FR-
PUO7) 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 Pulsetrain I/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.

Pig C2(902) to C7(905), C12(917) to C19(920), C38(932) to C41(933)
> Refer to the section about Pr.125.



P1i. 989, CL, ALLC, Er.CL, PCPY Pr. 990

Parameter clear, parameter copy Buzzer control of the operation panel

1%
Pr.989 Parameter copy alarmrelease | Pr.990 PU buzzer control %
Pr.CL Parameter clear J| ALLC All parameter clear K
Er.CL Alarm history clear || PCPY Parameter copy You can make the buzzer "beep" when you press key of the
) - L operation panel (FR-DU07) and parameter unit (FR-PUO4/FR-
® Set "1"in Pr.CL Parameter clear to initialize all parameters. (Calibration PUO7) g @
parameters are not cleared.)* _§ %
® Set"1"in ALLC All parameter clear to initialize all parameters.* Pr.990 Setting Description a2e
® Set "1"in Er.CL Alarm history clear to clear alarm history.* 0 Without buzzer
® Parameter settings can be copied to multiple inverters by using 1 (initial value) With buzzer U_é
PCPY. 58
When parameters are copied to the 75K or m-ore_ inverter from the §§,
55K or less inverter or vice versa, an alarm ,‘_ -! appears on the Pra 991 2
operation panel.

For the parameters whose setting range differ, set Pr.989 as below PU contrast ad] ustment

after reset. || Pr.991 PU contrast adjustment

Outline
Dimension
Drawings

Contrast adjustment of the LCD of the parameter unit (FR-PU04/

55K or less 75K or more FR-PUQ7) can be performed. £ é _
Pr.989 setting 10 100 Decreasing the setting value makes contrast light. % g;ié
Eos g
Pr.991 Setting Description E :
SZ%T:; Description o 0: Light .
063 { 5
0 Cancel 63: Dark IS %
1 Copy the source parameters to the operation panel. §-°'
2 Writc_a th‘_e pa}rameters 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 Pr.77 Parameter write
seection.

Parameter
List

g o
S 2
2.0
©

c6 E
s
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>
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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.

thermistor input connected to the terminal AU.

Function Name Description Display
Operation panel lock Appears when operation was tried during operation panel lock. HOoLd
% C- 1 to
@ Parameter write error Appears when an error occurred during parameter writing. = ,-’,_ an
= =
gi\‘ . . . I'E ;‘ to
5 Copy operation error Appears when an error occurred during parameter copying. ~EY
i — . — -
Error Appears when the RES signal is on or the PU and inverter can not make normal communication. Err
Stall prevention ) .
p Appears during overcurrent stall prevention. oL
(overcurrent)
Stall prevention Appears during overvoltage stall prevention. Appears while the regeneration avoidance function ,
(overvoltage) is activated. et
. Appears if the regenerative brake duty reaches or exceeds 85% of the Pr.70 Special regenerative
Regenerative brake q o ; i
s a— brake duty value. If the regenerative brake duty reaches 100%, a regenerative overvoltage (E. =]
P OV_) occurs.
) -
o) Electronic thermal rela . e =
c . y Appears when the electronic thermal O/L relay has reached 85% of the specified value. T H
‘= | function prealarm
S |pust ; - : me
= stop Appears when @ on the operation panel was pressed during external operation. a3
. . Appears when the cumulative energization time has exceeded the maintenance output timer set e
Maintenance signal output HH
value.
Appears when parameters are copied between models with capacities of 55K or less e
Parameter copy L
and 75K or more.
spzed Il clapley Display if the speed limit level is exceeded during torque control Sl
(output during speed limit) : -
G2 Appears when the cooling fan remains stopped when operation is required or when the speed e
€ 33 | Fan fault i
ST has decreased.
o,
Overcurrent shutoff durin . . _
- 9 Appears when an overcurrent occurred during acceleration. EOC
acceleration
Overcurrent shutoff during . . cors
constant speed Appears when an overcurrent occurred during constant speed operation. colc
vercurrent shut-off durin . . -
oy PT ST eI Appears when an overcurrent occurred during deceleration and at a stop. =0l 4
deceleration or stop
Regenerative overvoltage . . _
) 4 A rs when an overvolt curr rin leration. ED
shut-off during acceleration ppears when an overvoltage occurred during acceleratiol cld i
Regenerative overvoltage
shut-off during constant Appears when an overvoltage occurred during constant speed operation. Eouc
speed
Regenerative overvoltage shut- . . co 3
off during deceleration or stop Appears when an overvoltage occurred during deceleration and at a stop. Lo
Inverter overload shut-off
(Electronic thermal relay Appears when the electronic thermal relay function for inverter element protection was activated. ESRM
function) *1
Motor overload shut-off
% (Electronic thermal relay Appears when the electronic thermal relay function for motor protection was activated. ErHn
= function) *1
8w [ _
5 *" | Fin overheat Appears when the heatsink overheated. EFl A
S i
Instantaneous power failure . . . = =
= — p Appears when an instantaneous power failure occurred at an input power supply. &l Pr
Undervoltage protection Appears when the main circuit DC voltage became low. Ellul
Input phase failure Appears if one of the three phases on the inverter input side opened. £l LF
. Al rs when th tput fr n r to 0.5Hz result of leration to the ex =
Stall prevention ppears when the output frequency drops to 0.5Hz as a resu deceleration due to the excess £
motor load.
Brake transistor alarm This function stops the inverter output if an alarm occurs in the brake circuit, e.g. damaged brake - oLr
detection transistors. In this case, the inverter must be powered off immediately. el
Output side earth (ground . > pE
P (© . ) Appears when an earth (ground) fault occurred on the Inverter’s output side. E. LF
fault overcurrent protection
Output phase failure . . . - _
putp Appears if one of the three phases on the inverter output side opened. £ LF
protection
5;;$$iilrlﬂlgrmal relay Appears when the external thermal relay connected to the terminal OH is activated. EOR
. . Appears when the motor overheat status is detected for 10s or more by the external PTC =
PTC thermistor operation pp Y ERPIC




Function Name Description Display
Appears when torque command by the plug-in option is selected using Pr. 804 when no plug-in
Gttt ellaii option is mounted or an AC power supply is connected to the R/L1, S/L2, T/L3 when the high cner 2
P power factor converter and power regeneration common converter connection setting (Pr.30 =2) st E
is selected. 3
mmunication option s . L . - -
;Zrm unication optio Appears when a communication line error occurs in the communication option. EnR3
Appears if a contact fault or the like of the connector between the inverter and communication - - g 4
. . . . . . . . ~ o
Option alarm option occurs or if a communication option is fitted to the connector 1 or 2. - : 53
(1 to 3 indicate connector numbers for connection of the plug-in option . - | 50
Parameter storage device | Appears when operation of the element where parameters stored became abnormal. (control Y-
alarm board) 5 U5 2
o
Appears when a communication error between the PU and inverter occurred, the communication E?ﬁ
PU disconnection interval exceeded the permissible time during the RS-485 communication with the PU connecter, EPLUE S5
or communication errors exceeded the number of retries during the RS-485 communication. @ ;’:)
Retry count excess Appears when the operation was not restarted within the set number of retries. EFET -
[%]
[CR=Re)
Parameter storage device | Appears when operation of the element where parameters stored became abnormal. (main circuit coc £2 g
5 0
alarm board) —rhe S E g
[y [y o
t ol
CPU error Appears during the CPU and peripheral circuit errors occurred. [ s &
cron EcC8
corg SS88
S g‘%é
Operation panel power g 8 g a
supply short circuit . . _ 2 3
. Al rs when the RS-485 terminal power ly or ration panel power ly wi horted. cLilE
RS-485 terminals power ppears when the RS-485 te| al power supply or operation panel power supply was shorted cLi
supply short circuit 5 =
24VDC power output short . - o sg
%) } .C power output sho Appears when terminals PC-SD were shorted. Py af
o circuit I}
= Output current detection =
'S Appears when output current exceeded the output current detection level set by the parameter. =1
»g © | value excess pp p p y the p Lol .
o — i
'g‘ Inrush resistor overheat Appears when the resistor of the inrush current limit circuit overheated. el OH %g
Communication alarm Appears when a communication error occurred during the RS-485 communication with the RS- ccr g
(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 — = g ¢
Analog input error pp . p ge ( ) p ERE 2 2
to current input. . 2
3°8
Overspeed occurrence *7 Indicates that the motor speed has exceeded the overspeed setting level (Pr.374). £0s u% S
L Stops the inverter output if the motor speed is increased or decreased under the influence of the
Speed deviation excess . . ) cre @ @
trttta load etc. during vector control and cannot be controlled in accordance with the speed command el 25
value. 38
S5
Open cable detection *7 Stops the inverter output if the encoder signal is shut off. EECT b
- Indicates that the difference between the position command and position feedback exceeded the - om
Position error large *7 C.ouo )
reference. S
The inverter output is stopped when a sequence error occurs during use of the brake sequence ENkE o =
Brake sequence error . = o
q function (Pr.278 to Pr.285). ENET
When the rotation command of the inverter differs from the actual motor rotation direction ”
Encoder phase error *7 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) S
_ _ @
Internal circuit error Appears when an internal circuit error occurred. £ 14 =
USB error Appears when USB communication error occurred. ELShH _
[=}
The speed may not decelerate during low speed operation if the rotation direction of the speed s
Opposite rotation command and the estimated speed differ when the rotation is changing from forward to reverse or c i
deceleration alarm from reverse to forward under real sensorless vector control. At this time, the inverter output is G 00
stopped if the rotation direction will not change, causing overload. g
e}
*1. Resetting the inverter initializes the internal thermal integrated data of the electronic thermal relay function. 5
(=8
*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. ©
*4, Minor failure warns the operator of failures with output signals. The inverter output is not shut off. o
*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.

>
=
=
=3
5
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Option and Peripheral Devices

I 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-A7AP (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-A7TAX - BCD code 3 digits (maximum 999)
- BCD code 4 digits (maximum 9999)
& - Binary 12 bits (maximum FFFH)
S - Binary 16 bits (maximum FFFFH)
< - Output signals provided with the inverter as standard Shared among all
gv 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 ava|IabI_e with the inverter
as standard from the relay contact terminals.
IS CC-Link communic.atic.)n FR-A7NC - This option allows the inverter to be operated or
§ | LONWORKS communication | FR-A7NL monitored or the parameter setting to be changed
é DeviceNet communication FR-A7ND from a computer or PLC.
§ PROFIBUS-DP communication | FR-A7NP *I;irctr:)e;ﬂl):f?-MNC (CC-Link), the above operations can be done from the
p ; FR-PUO7 . - :
arameter unit (8 languages) | rg_p(oa 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-DU07) 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. (1m, 3m, 5m)
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
§ FR-AAT24 installation holes of the FR-A500 series. FR-A740-11K, 15K
_‘c(: Intercompatibility attachment Attachment for replacing with the FR-A700 series using According to
) FR-A5AT the installation holes of the FR-A100<Excellent> and ca acitieg
5 FR-A200<Excellent> p
<
- For harmonic suppression measures and improvement According to
& | AC reactor FR-HAL of inverter input power factor ca acitieg
2 (total power factor approx. 88%) P
For harmonic suppression measures and improvement . .
DC reactor FR-HEL of inverter input power factor (CehZE Wit
the 55K or less
(total power factor approx. 93%)
i i i FR-BSF01 . . . Shared among all
Line noise filter FR- BLE For line noise reduction models
. . For improvement of braking capability of the built-in Compatible with
High-duty brake resistor FR-ABR brake of the inverter the 22K or less
; For increasing the braking capability of the inverter (for | Compatible with
BU type brake unit BU high-inertia load or negative load) the 55K or less
FR-BU For i ina the braki bility of the i ¢ Compatible with
Sl FR-BR or increasing the bral ing capabi ity of the inverter (for the 55K or less
Resist 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-BR5 the 75K or more




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

Frequency meter

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-SW2-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
= ; Energy saving type hlgh. performance brake unit which Compatible with
s Power regeneration converter MT-RC can regenerate the braking energy generated by the the 75K or more
5 motor to the power supply.
@ FR-HC The high power factor converter switches the converter | Compatible with
S n section on/off to reshape an input current waveform into | the 55K or less
<
-é High power factor converter MT-HC a sine wave, greatly suppressing harmonics. (Used in Compatible with
38 . 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,
ML Goribie e FR-AX frequency potentiometer and start switch.
@ ) For synchronous operation (1.5VA) by external signal (0
= DC tach. follower FR-AL {05V, 0 to 10V DC) *
= — - -
8 | Three speed selector FR-AT :g;ézr?;;gzi?‘ ?\{Vgt,%]g among high, midcle andlow
s .
(0] 2 2
9 visrarhaeg) speed setter FR-FK For remote operation. Allows operation to be controlled
(%) from several places (5VA) *
= - - - -
§ S s FR-FH il:]c\J/re:?:rc; 0(%(3:;%. Allows ratios to be set to five
= .
= - - - -
8 | speed detector FR-EP For traickmg operation by a pilot generator (PG) signal
E (3VA)
= iEsier eomiel e FR-FG Mastgr controllgr (5VA) for parallel operation of multiple
= (maximum 35) inverters. *
[%]
9 For soft start and stop. Enables acceleration/
a SO ST FR-FC deceleration in parallel operation (3VA) * Shared among all
2 - - : models
. For continuous speed control operation. Used in
LS -
Deviation detecton 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.

. Terminal Connection outline .
Parameter Operation Diagram DN Standard Peripheral Features
List Panel Terminal Specification Byt Specifications S
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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

Intercompatibility

*The depth increases after installation of the inverter when the attachment is used.

Type

Applicable Inverter

FR-AAT24

FR-A740-11K,

15K

placed on the rear of the enclosure. Since the heat generated in the inverter can be Enclosure
radiated to the 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. p (Option)
Applied Inverter a
Type pp
200V Class 400V Class
FR-A7CNO1 FR-A720-1.5K to 3.7K FR-A740-0.4K to 3.7K "
A q Inverter Cooling fan
Heatsink protrusion FR-A7CN02 FR-A720-5.5K, 7.5K FR-A740-5.5K, 7.5K ]
attachment FR-A7CNO3 FR-A720-11K FR-A740-11K, 15K
FR-A7CNO4 FR-A720-15K to 22K FR-A740-18.5K, 22K Il ~
SRR FR-A7CNO5 FR-A720-30K — Heatsink
FR-A7CNO06 e FR-A740-30K
FR-A7CNO7 FR-A720-37K, 45K FR-A740-37K to 55K
FR-A7CNO08 = FR-A740-75K =S
FR-A7CN09 — FR-A740-90K L b
FR-A7CN10 FR-A720-75K, 90K FR-A740-110K, 132K . .
Cooling 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 Inverter
model with the FR-A700 series. FR-AAT

NG

Y
4

® FR-A200E/A100E series intercompatibility attachment
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
ER-AAT24 *The depth increases after installation of the inverter when the attachment is used. \ ( \ EL
FR-AS5ATOIO _
Mountable Models Compatible Former Models
Type A720 A740 A220E A240E A120E A140E
AS5ATO1 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,
A5ATO02 2.2K, 3.7K 22K, 3.7K 15K, 2.2K, 3.7K 2.2K, 3.7K 15K, 2.2K, 3.7K 37K
1.5K, 2.2K, 3.7K, 0.4K, 0.75K, 1.5K,
AS5ATO03 5.5K, 7.5K 2.2K, 3.7K, 5.5K, 7.5K 5.5K, 7.5K, 11K 5.5K, 7.5K 5.5K, 7.5K, 11K 5.5K, 7.5K, 11K
ASATO4 [11K, 15K, 18.5K, 22K | 11K, 15K, 18.5K, 22K |  18.5K, 22K 18.5K, 22K 22K 22K
ASAT05 37K, 45K 37K, 45K, 55K — 55K — 55K
o Outline dimension
(Unit: mm)
Model w | D | H Y&l Model w | b | Ho|NEsS Less than D
0.4K 104 72 99 0.6 HO0.4K 135 | 59.6 | 115 1.5
0.75K 104 74 99 0.8 HO.75K | 135 | 59.6 | 115 1.5
1.5K 104 7 99 1.1 H1.5K 135 | 59.6 | 115 1.5
2.2K 115 7 115 15 H2.2K 135 | 59.6 | 115 1.5
3.7K 115 83 115 2.2 H3.7K 135 | 70.6 | 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
AC reactor > 11K 160 | 111 | 164 | 5.2 H11K | 160 | 91 | 146 | 6.0
(fOI’ power Coordination) § 15K 160 | 126 | 167 7.0 H15K 220 | 105 | 195 9.0
18.5K 160 | 175 | 128 7.1 > H18.5K | 220 | 170 | 215 9.0 (Note)1. Make selection according to the
FR-HAL-(H)OOK 22K | 185 | 158 | 150 | 9.0 |§ [ H22K | 220 | 170 | 215 | 95 lied mot it
o applied motor capacity. (When the
30K 185 | 168 | 150 | 9.7 | ¥ H30K 220 | 170 | 215 11 inverter capacity is larger than the
37K 210 | 174 | 175 | 12.9 H37K | 220 | 170 | 214 | 12,5 motor capacity, make selection
45K | 210 | 191 | 175 | 164 H45K | 280 | 165 | 245 | 15 according to the motor capacity)
2. Power factor improving reactor (FR-
55K 210 | 201 | 175 | 174 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.90%
H185K | 330 | 270 | 325 | 55 FR-HAL approx.88%
H280K 330 | 320 | 325 80
H355K 330 | 340 | 325 80
H560K 450 | 635 | 540 | 190




Name (type) Specifications, Structure, etc.

®Outline dimension

(Unit: mm)
1]
Model W | D | H %] Model W | D | H| e E
0.4K 70 | 61 | 71 | 04 HO4K | 90 | 60 | 78 | 06 Less than D w §
075K | 85 | 61 | 81 | 05 HO.75K | 66 | 70 | 100 | 0.8
15K 85 | 70 | 81 | 0.8 H15K | 66 | 80 | 100 | 1
2.2K 85 | 70 | 81 | 0.9 H22K | 76 | 80 | 110 | 1.3 T g
3.7K 77 | 82 | 92 | 15 H3.7K | 86 | 95 | 120 | 2.3 22
5.5K 77 | 92 | 92 | 1.9 H55K | 96 | 100 | 128 | 3 5 a
> [ 75K 86 | 98 | 13| 25 | _ [ H7.5K | 96 | 105 | 128 | 35
S| uk 105 | 112 [ 133 | 33 |8 | Huk [ 105 | 110 | 137 | 45 &
[ 15K [105 [ 135 [ 133 [ 41 | Y[ HI5K [ 105 [ 125 [ 152 [ 5 o8
DC reactor 18.5K 105 | 165 | 93 | 4.7 H18.5K | 114 | 120 | 162 5 § 8
(for power Coordination) 22K 105 175 93 5.6 H22K 133 120 178 6 :/)45 E’_
30K 114 | 200 | 100 | 7.8 H30K | 133 | 120 | 178 | 65 @
FR-HEL~-(H)HOK 37K 133 | 195 | 117 | 10 H37K | 133 | 155 | 187 | 85
45K 133 | 205 | 117 | 11 H45K | 133 | 170 | 187 | 10 058
55K 153 | 209 | 132 | 12.6 H55K | 152 | 170 | 206 | 115 % %g
SE g

(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
effect))

. The wiring length between the reactor and inverter should be within 5m.
. 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%

w N

Terminal Connection
Diagram
Terminal Specification
Explanation

FR-HEL approx.93% 5
6. A DC reactor for the 75K or more is supplied with the inverter. =2
5 ©
. . . [
o®Outline dimension 8.'3-
FR-BSFO01 FR-BLF MCCB Inverter
110

[Ie} Power —X ———
95 : SI J>7$ supply T4
—— e ~ —]
o7 130

w0 I ‘ Lin€ noise filter
N
D (Note) 1. Each phase should be wound at least 3

Line noise filter \ \ times (4T, 4 turns) in the same direction.
FR-BSFO1...for small 65 9 C] (The greater the unmber of turns, the

Parameter
List

2 v
3 " the unmber of s 3
. © more effective result is obtained.) Tes s
capacities ‘ 2. When the thickness of the wire prevents g %
ER- BLF o winding, use at least 4 in series and I_>u< o
o ensure that the current passes through
| 180 » each phase in the same direction.
3. Can be used on the output side in the L2
same way as the input side. kst -%
4. Please use FR-BSFOL1 for inverters with % <
small capacities of 3.7K or less. Thick [ogrs
wires (38mm? or more) can not be used.
In such cases, use the FR-BLF.
o®Outline dimension
(Unit: mm)
Permissibl Outline Dimension | Resis- Permissibl Outline Dimension | Resis-
Brake Resistor ermissible tance AT Brake Resistor ermissible tance AT
Brake Mass Brake Mass @
Type Di W |W1| D | H [Value]| "\ Type Di W |W1| D [ H |Value| 2
uty o | @ uty o | < 5
© ©@ g
FR-ABR-0.4K 10% 140|500| 40 | 21 | 200 | 0.2 FR-ABR-H0.4K 10% 115|500| 40 | 21 | 1200 | 0.2 2
FR-ABR-0.75K 10% 215|500 | 40 | 21 | 100 0.4 FR-ABR-HO0.75K 10% 140|500 40 | 21 | 700 0.2 E
FR-ABR-H1.5K 10% 215(500| 40 | 21 | 350 | 0.4
FR-ABR-2.2K*1 10% 240|500 50 | 26 | 60 0.5 2
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 g
§ FR-ABR-5.5K 10% 335(500| 61 | 33 25 1.3 § FR-ABR-H5.5K 10% 335|500 61 | 33 | 110 13 §
N | FR-ABR-7.5K 10% 400|500 | 80 | 40 20 2.2 |¥|FR-ABR-H7.5K 10% 400 (500 | 80 | 40 75 2.2
. FR-ABR-11K 6% 400|700|100| 50 | 13 35 FR-ABR-H11K 6% 400|700 (100| 50 | 52 3.2
High-duty B | 22 18 | 24 £
q - _ * 0 5 L o *, 0, g =
brake resistor FR-ABR-15K*2 6% 300 | 700 | 100 | 50 =12)| (x2) FR-ABR-H15K*4 6% 300|700 100 | 50 62 | 2 %
FR-ABR-(H)OO 13 3.3 . 52 3.3 =3
(H) FR-ABR-22K*3 6% 400|700 [ 100 | 50 FR-ABR-H22K*5 6% 400|700 [ 100 | 50 £
(x1/2) | (x2) (x1/2)| (x2) 5
*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. o
*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 g
resistor as the 200V class 15K) g
*5. For the H22K brake resistor, configure so that two 520 resistors are connected in parallel.
(Note) 1. When using the FR-ABR type brake resistor, remove the jumper across terminal
PR-PX. Failure to remove will cause the brake resistor to overheat. -
2.The regenerative brake duty setting should be less than permissible brake duty in =
the table above. =

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.
4. MYS type resistor can be also used. Note the permissible brake duty.
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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 m 0.75 1.5 2.2 3.7 5I5 7.5 11 15 18.5 22 30 37 45 B5}
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 Use(% CNe;bIe Voltage | Brake Unit Resistor Type Use(clij C,\%ble
GRZG200-10Q
- A 2 X 2
BU-1500 GZG300W-50Q (one) 2mm 5 BU-H7.5K (six in series) 2mm
[=%
3 GRZG200-10Q R 3 GRZG300-5Q R
‘% BU-3700 (three in series) 2mm ;’ BU-HI5K (eight in series) 3.5mm
o
= GRZG300-5Q 2 ] GRZG400-10Q 5
§ 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,
fo) =
° T
D
o 11 o L
N J ' D .
‘ W (Unit: mm)
Type w D H
Unit:
(Unit: mm) GZG300W 335 | 40 | 78
Type W bJH GRZG200 306 | 26 | 55
BU-1500,3700,7.5K,15K 100 | 128 | 240 GRZG300 334 20 79
BU-H7.5K,H15K,H30K 160 | 145 | 240 GRZGA00 Ty 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.




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 g 2
200V | 55K | 7.5K | 11K | 15K | 18.5K | 22K | 30K | 37K | 45KK | 55K _@%
Inverter 400V | 55K | 7.5K | 11K | 15K | 18.5K | 22K | 30K | 37K | 45KK | 55K E 8]
- FR-BU-15K 80 40 15 10 — — — — — —
= § FR-BU-30K %ED —_ — 65 30 25 15 10 — — - Ug
2 FR-BU-55K — — — — 90 60 30 20 15 10 ‘_g'g
s FR-BU-H15K 80 40 15 10 — — — — — — 8%
@ é FR-BU-H30K |%ED | — — | e5 30 25 15 10 — — — "’t%
FR-BU-H55K — — — — 90 60 30 20 15 10
®Braking torque (%) at short-time rating when 10%ED is 15s ° 59
Motor Capacity 5.5kW | 7.5kW | 11kW | 15kW | 18.5kW [ 22kW | 30kW | 37kW | 45kW | 55kW gg-g
200V | 55K | 7.5K | 11K | 15K | 18.5K | 22K | 30K | 37K | 45KK | 55K SE g
Inverter 400V | 55K | 7.5K | 11K | 15K | 18.5K | 22K | 30K | 37K | 45KK | 55K e
o FR-BU-15K o 280 | 200 | 120 | 100 80 70 — — — — s §
= § FR-BU-30K _r% “é - — | 260 | 180 160 | 130 | 100 | 80 70 — §§§§
5| T[FRBUSSK @@ g — | - — — | 300 | 250 | 180 | 150 | 120 | 100 é%’%ﬁk
s o FRBU-HISK | 280 | 200 | 120 | 100 80 70 — — — — E g
@0 |S[FR-BU-H30K |£ g - — | 260 | 180 160 | 130 | 100 | 80 70 —
SlrrBurssk |88 — | — | — | — | 300 | 250 | 180 | 150 | 120 | 100 <
S5
eOutline dimension §§
Brake Unit Resistor Unit Resistor unit o
Type w H D Type W H D y 2
o FR-BU-15K 100 240 128 FR-BR-15K 170 450 220 + %“
§ FR-BU-30K 160 240 128 FR-BR-30K 340 600 220 £2
FR-BU-55K 265 240 128 FR-BR-55K 480 700 450 §
Brake unit | FR-BU-H15K 160 240 128 FR-BR-H15K 170 450 220 Brake unit
FR-BU-(H)OIOK § FR-BU-H30K 160 240 128 FR-BR-H30K 340 600 220 H + 2 o
FR-BU-H55K 265 240 128 FR-BR-H55K 480 700 450 % 2
59§
Resistor unit H 5 8

FR-BR-(H)OOK

Protective
Functions

®Brake unit and resistor unit combinations and used wires

Brake Unit T Resistor Unit T Wire (P/+-P/+, N-N/-, | (Note) 1.The maximum temperature rise of the resistor unit is
[EE14E AT TS (ST B USRS P/+-P, PR-PR) 100°C. Therefore, use heat-resistant wires (such as
> glass wires).
> FR-BU-15K FR-BR-15K 3.5mm
8 FR-BU-30K FR-BR-30K 5.5mm?
& FR-BU-55K FR-BR-55K 14mm?
> FR-BU-H15K FR-BR-H15K 3.5mm? "
S FR-BU-H30K FR-BR-H30K 3.5mm? 5
~ FR-BU-H55K FR-BR-H55K 5.5mm? ’g
Use the wires of the above recommended size or larger. 'g
®Connection example *4
Inverter 5
FR-BU FR-BR °
=
foemmes P P+ P P |_JI]
: ; NI- N- PR PR
' : —
—x MC
ol = - - ‘ 2
Within Within =
Mcce | | mc 5m 5m =
—x ‘ S ORLL U Motor =
Three-phase AC ! P | /—( S e Inverter g
power supply ™} "1 j U/H FR-BU FR-BR o
—X _—T—OT/L3 W Twist Twist
**************** = Pl PH P P ﬂ]
Inverter N/- foooooocoocoooad N/- PR foooooooocoocood PR é‘
ISl
., TOPR Within 10m | within 20m ‘ 3
2 % -dpx Pi+ o I d =
N/
f( @) Minimize the cable length between the inverter
= *3 and brake unit and the resistor unit and brake
fe— 5Smorless —» 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 exceeds 5m. (If twisted wires are used, the 5
terminal signals match with each other. (Incorrect connection will damage the inverter.) distance should be within 10m.) Use the wires of g
*2. When the power supply is 400V class, install a step-down transformer. the above recommended size or larger. -
*3. Be sure to remove a jumper across terminal PR-PX when using the FR-BU with the inverter of
7.5K or less.
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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 ® Brake unit and resistor unit combinations and
® %ED at short-time rating when braking torque is 100% cables
- 75 | 90 | 110 | 132 | 160 | 185 | 220 | 280 | 375 . Resistor Unit
Motor Capacity | | kw | kw | kw | kw | kw | kw | kw | kw || Brake Unit Type Type Cable
200V OKIOK [MOK| — [ — [ — | — [ — | —
Invert MT-BU5-55K MT-BR5-55K 14mm?
nverer 400V | 75K | 90K | 110K | 132K | 160K | 185K | 220K | 280K | 375K | | 200V
MT-BU5-110K | 2xMT-BR5-55K 2x14mm?
2| MT-BUS-55K 5 | —| —| = =|=|=]|—=|—= MT-BUS-H75K | MT-BR5-H75K 14mm?
i %ED M oe | 2xMT-BRSHT5K | 2x14mm?
=[v
=| V| MT-BUS-110K 201510 —[—=|—=|—=]—=1]=— MT-BUS-
_BR5-| 2
E 400V H220K 3xMT-BR5-H75K 3x14mm
< MT-BU5-H75K 10 5 - - == = = = MT-BUS- B
] 4 [ NTBUS HISOK 05| 201055 —| -] — Hogok | PMT-BRS-HTSK - 4x1d4mm
MT-BU5-H220K | %ED 8 (60| 40| 25| 15| 10 | 10 5 — MT-BU5-
0 5xMT-BR5-H75K 2
V[ MT-BUS-H280K — |8 |65 |40 |30 | 20| 15] 10 5 H375K Sx14mm
MT-BU5-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 tion of the resistor unit. Ventilation is necessary when
) 75 1 90 | 120 | 132 | 160 ] 185 | 220 | 280 | 375 |nstaI.I|ng the reS|§tor in a place, e.g. enclosure, where
Motor Capacity o L ew L [ iewr | iew | iew | ew | ewr | ew ) heat is not well diffused. i ) o
200V Zek 00K 110K — T T — T — = — (Caution 2) The temperature rise of the discharging resistor is
Inverter 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
(2) MT-BUS-55K braking 7060 | 50 | | e | — | | | ggiaqrfesistance and the resistor by at least 40 to
0 torque (Caution 3) The temperature of the resistor unit abnormally
=|v|MTBU5-110K | () 150 | 120 | 100 | — —_———— | — increases if the brake unit is operated exceeding the
5 specified duty. Since the resistor unit may result in
o [MT-BUS-H75K 100 80 | 70 | 55| 45 | 40| 35 | 25 | 20 overheat if the temperature of the brake unit is left
S| 4 [ MT-BUS-H150K braking 150 ( 150 | 135|110 | 90 | 80 | 70 | 50 | 40 unchanged, switch off the inverter.
&z 8 MT-BUS-H220K | torque | 150 | 150 | 150 | 150 | 135 | 115 | 100 | 80 | 55 * The rr]esistor unitlis provri](jed with a thzrmlostalt (a gontagt) az
v MTBUSH280K | ®%) 150 1150 | 150 | 150 | 130 | 150 | 15 (100 | 70 overheat protection. If this protective device is activated under
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

M P, PR terminal g : :
| AB 2XM6 screwxN oS | 4 i

Brake unit T ‘ ‘ ¢ o
MT-BU5-(H)OOK -] 6] H] ! le B J |
Resistor unit g ¢ o
MT‘BRS'(H)DDK B| BA| s ) | ) © |
T ° o

|
3]
T
85
|
— .fb
s [
S |8
530
o

207 P 75‘ 300 ‘75
Mounting hole u c :ﬂ“oifmngho\e 75 450
CNal
Brake Unit Type | A [Aa|AB| B [BA| c |Lc| P | Ln | N |APPOX| x | v | z || Resistor Unit | Resistance | .
Mass Type Value
200v [MTBUS55K | 118|102 90 | 200| 100 | 2565 | 550 | 1740 | 1740| 1 | 15 | 14| 12 | 8 | 00w
class [MT-BU5110K | 188 172|160 200| 100 | 2565 550 2000| 2000] 2 | 30 | 22 | 12 | 8 || class | MTBRS55K 200 50kg
MT-BUSH75K | 118 102| 90 | 200| 100 | 25655 | 550 1740| 1740] 1 | 15 | 14 | 12 | 8 || 400V |MTBR5- o o
class | H75K : 9
MT-BU5HIB0K | 188 172 160] 200| 100 | 2565 | 550 2000|2000| 2 | 30 | 22 | 12 | 8
400V | MT-BUS-H220K | 258 | 242 230| 200] 100 | 2565 550| 2000 2000| 3 | 45 [ 38| 12| 8
MT-BUS-H280K | 328 312 300 200| 100 | 2565 | 550 2330 | 2330| 4 | 60 | 60 | 12 | 10
MT-BUSH375K | 398 | 382 370 200| 100 | 2565 | 550 2330 | 2330| 5 | 75 | 60 | 12 | 10

® External connection diagram

o ! T

(Caution 1) For wiring of the brake unit and
inverter, use an accessory cable
supplied with the brake unit.
Connect the main circuit cable to
the terminals P/+ and N/- and
connect the control circuit cable
to the connector (CN8) inside by
making cuts in the rubber bush
at the top of the inverter.

(Caution 2) The brake unit which uses multi-
ple resistor units has terminals
equal to the number of resistor
units. Connect one resistor unit

Three-phase —T ; o — ORIl u
ACpower —x | ———&—1o | —+—OS/2 \Y
supply X A—————to O3 W

Inverter
P+

N/

CN8
j © to one pair of terminals (P, PR).
Brake unit

Brake unit Resistor unit

MT-BUS MT-BRS
*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.




Name (type)

Specifications, Structure, etc.

Power regeneration
common converter
FR-CV-(H)OOK

® 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.

FR-CV-(H) (Unit mm)
Voltage/ Voltage/ FRCV-(H)
. W D D1 H - W D D1 H
Capacity Capacity FR-CV-(H)-AT
7.5K/11K | 90 | 303 | 103 | 300 .
75KIMIKI 150 | 305 | 105 | 300
3 [15K 120 | 305 | 105 | 300 | > 15K
Q [22k/30K | 150 | 322 | 122 | 380 | @ [22K/30K | 150 | 305 | 105 | 380
37K/55K | 400 | 250 | 135 | 620 37K/55K | 400 | 250 | 135 | 620 H
FR-CV-(H)-AT (Unit mm)
voltage/ | | 5 | pg |y | Yoltagel | 5 olpg | H i . il
Capacity Capacity
7.5K/11K | 110 | 315 | 115 | 330
> > |7SKMKI 150 | 320 | 120 | 330 &
8 |15K 130 | 320 | 120 | 330 | 8 (15K
N [22K/30K | 160 | 350 | 150 | 410 | © [22K/30K | 160 | 350 | 150 | 410

®Connection example

Dedicated stand-alone

reactor (FR-CVL)

Three-phase —% —T—=_—
AC powerﬂ—x/‘,—:—lT =

SUPPIY —o st —to

L rin pR2IL12
1 S/L21 . S2/L22
1 TIL31 . T2/L32

RU/L1L
S1/L21
FR-CV type
Power regeneration Inverter
common converter
R2ILL
s2/L2 PIL+© Pl Sl
T21L3 NIL- NI~ 1
P24y PC
RIL1L Jeip G
Shate o 000
&TMC1
b DYB O X103
RSO RES
SEO

*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/-).
*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/MCL. If the inverter is operated without connection, the power regeneration

common converter will be damaged.

High power factor
converter
FR-HC-(H)OOK

® Substantially suppresses power harmonics to realize the equivalent
capacity conversion coefficient K5=0 in the Japanese "Harmonic

® Has the power regeneration function as standard.
® Connects multiple inverters to enable common converter system

suppression guideline for consumers who receive high voltage or operation.

special high voltage".
® Specifications

200V 400V
Type FR-HCOO
7.5K 15K 30K 55K H7.5K H15K H30K H55K
Applicable inverter capacity *1 | 3.7Kto 7.5K | 7.5K to 15K | 15K to 30K | 30K to 55K | 3.7Kto 7.5K | 7.5Kto 15K | 15K to 30K | 30K to 55K
. Three-phase 200V to 220V 50Hz

Rated input voltage/frequency 200V o 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

*1. The applicable capacity to the high power factor converter is the total capacity of the inverters.

*2. The output voltage varies with the input voltage value.

®Outline dimension

(Unit: mm
High power .
mg e Reactor 1 FR- | Reactor 2 FR- | Outside box
: or converter High power factor converter Outside box
Votiage | Capaciy | = ra e HCLOL HCLO2 FR-HCB [ foctor o o [
W | H D|W|[H D|W|[H D|W|[H D o
75K | 220 | 300 | 190 | 160 | 155 | 100 | 240 | 230 | 160 = §
190 | 320 | 165
sooy 115K | 250 400 100 [ 100 [ 205 [ 130 | 260 [ 270 [ 170 =
30K | 340 | 550 | 195 | 220 | 230 | 170 | 340 | 320 | 180 el N R
270 | 450 | 203 Reactor 1, Reactor 2
55K | 480 | 700 | 250 | 210 | 260 | 225 | 430 | 470 | 360 —
H7.5K | 220 | 300 | 190 | 160 | 150 | 100 | 240 | 220 | 160
200y |FE5K [ 250 [400 [ 190 [ 190 [ 195 [ 130 | 260 | 260 | 170 | 190 | 320 | 165 =
H30K | 340 | 550 | 195 | 220 | 215 | 140 | 340 | 310 | 180 \ \
H55K | 480 | 700 | 250 | 280 | 255 | 190 | 400 | 380 | 285 | 270 | 450 | 208 | k—w | 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

Inverter

(Carrier 2.5kHz)

Inverter output
voltage
wave form

[ N
i U X T .
V. Y
| W, z |1 . @
|
' _o-b-6 -
| Reactor R ‘ji't ! Motor
! LI
‘ LT
; [l ‘ voltage
! Capacitor  (Capacitor) :
e |
current

*Install the filter near the inverter.
For a capacitor cable, use a cable
with size larger than indicated in the
table below "recommended cable
size ".

Wave form at a
motor terminal

Muto_r InverterType Applied Inverter
Capacity . . . *

(kw) Reactor for filter Capacitor for filter (*2)
200V | 75 MT-BSL-75K 1xMT-BSC-75K FR-A720-90K
class | 90 | MT-BSL-90K 1xMT-BSC-90K —

75 MT-BSL-H75K(-HC) 1xMT-BSC-H75K FR-A740-90K
90 [ MT-BSL-H110K(-HC) | 1xMT-BSC-H110K FR-A740-110K
110 | MT-BSL-H110K(-HC) | 1xMT-BSC-H110K FR-A740-132K
132 | MT-BSL-H150K(-HC) | 2xMT-BSC-H75K FR-A740-160K
:IZOS\; 160 | MT-BSL-H220K(-HC) | 2xMT-BSC-H110K FR-A740-185K
185| MT-BSL-H220K(-HC) | 2xMT-BSC-H110K FR-A740-220K
220 | MT-BSL-H220K(-HC) | 2xMT-BSC-H110K FR-A740-250K
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 Terminals |
. Termﬂm -G1 G|
) &4
-l |

! Ol
‘ o

D

E

4G E

installation
hole

* Remove the eye nut after installation of the product.

Inverter type A B Cc D E F G H hzlsgs)s Inverter type A B © D E F G H | I{Is:)s
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 | M10O | 80 400V |MT-BSC-H75K 2071911220173 72| 41 | 55 7 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 | 7 | M6 | 4.0
MT-BSL-H150K 455 | 200 | 307 [ 200 [ 240 | 380 [ W12 [M12[ 190 | + | gave more than 25mm space between capacitors.
MT-BSL-H220K 495 | 200 | 405 | 250 | 300 | 420 | M12 [ M12 | 240 )
400v [MT-BSL-H280K | 575 | 200 | 470 | 310 | 370 | 485 [ M1z |m12| 3a0 | 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-HLL0K-HC| 420 | 170 | 400 | 195 | 235 | 370 [ M12 M1z | 180 | BSLand IM depend on U, V, W of "Peripheral devices list" (page 87)
MT-BSL-HI50K-HC| 450 | 300 | 455 | 300 | 430 | 500 | M12 | M1z | 250 | The 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-BSCH110K |
MT-BSL-H280K-HC| 570 | 400 | 590 | 475 | 535 | 620 [ 12 [m12] 480 | | 38mm2 | 38mm2 | 22mm2 | 22mm?2 |




) Dedicated cable option

Name (type)

Specifications, Structure, etc.

®For dedicated motor

Inverter side

F-DPEVSB 12P X 0.2mm

Encoder side connector

MS3057-12A

MS3106B20-29S

Earth (Ground) Wire/

®Cable selection specifications

IS
S
60mm |
L
Inverter (FR-A7AP) Encoder
PAL ‘/ A
PA2 v B
PB1 ‘/ c
PB2 ) D
I
Cable for encoder PZL ‘ F
=LY P 7 © MS3106B20-29S
/‘ (As viewed from wiring side)
PG ‘/ Type Length L (m)
SD FR-V7CBL5 5
FR-V7CBL15 15
FR-V7CBL30 30

(Note) When a cable of 30m length or more is required,
consult our sales office.

If connection cables are not available,

make cables according to the left table.

- Cables to terminals PG and SD should

be connected in parallel or be larger in

size.

Wiring Optional Encoder Cable Specification
Distance Dedicated Cable | Wiring 0.2mm? cables | Using larger gauge cable
5m or less FR-V7CBL5 2 parallels or more 5
10m or less 2 parallels or more 0.4mm? or more
FR-V7CBL15
15m or less 4 parallels or more 0.75mm?
.75mm< or more
20m or less FR-V7CBL30 4 parallels or more
30m or less 6 parallels or more
50m or less *Available on request, 2
q 6 parallels or more 1.25mm* or more
100m or less please consult us.

Encoder connector (Manufactured by Japan Aviation Electronics Industries) for reference

(Unit: mm)

Straight Plug MS3106B20-29S

Angle Plug MS3108B20-29S

1-1/4-18UNEF-2B  1g3  1-3/16-18UNEF-2A

$37.3

iEffective screw length

55.6

1-1/4-18UNEF-2B

Positioning keyway 18.3

$37.3

1-3/16-18
UNEF-2A

Effective screw length

(Note) This angle type connector is not optional. Please obtain it separately.

Cable Clamp

MS3057-12A

23.8

1-3/16-18UNEF-2B

maximum allowable
cable diameter
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[ Peripheral devices/cable size list

Motor Mogldﬁ? If:aske Cir(c::uit Br(teallaker &MCCEI?_)QZ or Inpuct:Si?e l:/laggetic Reggg;g]gir;%ed
Voltage O(lli{/?/;lt Applica1l_)le IvETicr arth Leakage Current Breaker ( ) ontactor (mm2)4
*] ype Reactor connection Reactor connection 5
= = = - ,S, T | U V,W
Without With Without With
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
15 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 35
5.5 FR-A720-5.5K S0AF 50A S0AF 40A S-N25 S-N20, N21 5.5 5.5
7.5 FR-A720-7.5K 100AF 60A 50AF 50A S-N25 S-N25 14 8
11 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
15 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
5.5 FR-A740-5.5K 30AF 30A 30AF 20A S-N20 S-N11, N12 2 2
7.5 FR-A740-7.5K 30AF 30A 30AF 30A S-N20 S-N20 35 35
11 FR-A740-11K S0AF 50A S0AF 40A S-N20 S-N20 5.5 5.5
15 FR-A740-15K 100AF 60A 50AF 50A S-N25 S-N20 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 125 125
160 FR-A740-160K — 400AF 400A — S-N300 125 125
185 FR-A740-185K — 400AF 400A — S-N300 150 150
220 FR-A740-220K — 600AF 500A — S-N400 2x100 | 2x100
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 — g?(?(?lfc fated | 2250 | 2250
500 | FR-A740-500K - 1200AF 1200A — ;?(?(?lﬁ fated | 2250 | 2x250

*1.
*2.

*3.

*4,

Selections for use of the Mitsubishi 4-pole standard motor with power supply voltage 200VAC (200V class)/400VAC (400V class) 50Hz.

Install one MCCB per inverter.
For installations in the United States or Canada, use the fuse certified by the UL and cUL.
For details, refer to the Instruction Manual (basic)

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.
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.




[ 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 _CII’CUIt, select its rated sens_ltlwty current as Breaker Designed For g
follows, independently of the PWM carrier frequency. SPiEe e SuTe Standard s
Breaker designed for harmonic and surge suppression Suppression Breaker
Rated sensitivity currentlAn>10 X (Igl+lgn+lgi+lg2+Iigm) Leakage current 5m © 2
Standard breaker Ig1 (mA) 33 X —1000m =0.17 %g
o . ’ =0
Rated sensitivity currentlAnle X {.(Igl+lgn+lg|.+3 X (I92+|gm)} Leakage current - ] - K [a)
Igl, g2 : Leakage currents in wire path during commercial power supply Ign(mA) 0 (without noise filter)
operation
Ign . Leakage current of inverter input side noise filter 1 (without EMC filter) 2
Igm . Leakage current of motor during commercial power supply Leakage current Refer to the following table for the leakage B -%
operation Igi(mA) ; =R
Igi : Inverter unit leakage current current of the inverter 3 ’qa:
Leakage current 50m _ Pa
Example of leakage current of Leakage current example of Ig2(mA) 33 X ~To000m =1.65
cable path per 1km during the three-phase induction motor 9 ,
commercial power supply operation ~ during the commercial Motor leakage 59
when the CV cable is routed in power supply operation current Igm 0.18 g G e
metal conduit (200V 60Hz) A ' S33
(200V 60Hz) (mA) 3 E g
< < Total leakage
2.0
g = current (mA) 3.00 6.15
p 100 210 — s &
5 &0 = © 07 A Rated sensitivity 8 S5
3 60 -+ 305 current (MA) 30 100 SE&%
S 40 S0,  1g  10) L
£ 20 < =g
] Q
@ % aas suzmnemso ~ °' i a77simme ®Inverter leakage currents (with and without EMC filter)
55 3060100 2.2 5.5 1118. 53045 g s_
Power supply size (mm?) Motor capacity (kW) Input power conditions 'E %
gl
Example (200V class: 220V/60Hz, 400V class: 440V/60Hz, 5

ithi 0,
55mm2x5m  5.5mm2 x 50m power supply unbalance within 3%)

] 9]
ELB l\#mse Earth (Ground) Voltage EMC Filter 3.
ilter 30 (V) ON (mA) OFF (mA) =5
—0 { Inverter 200V S
2.2kwW Phase 200 22 (1)~ 1 o
Igl1 = =lgn é = lg2 = Igm groundlngm
= 400 30 1 2 o
lgi = s 2
T 2
Note:1. Install the earth leakage current breaker (ELB) on the input side of the inverter. Earthed-neutral S° %
2.Inthe A connection earthed-neutral system, the sensitivity current is purified system :)_:<. <
against an earth (ground) fault in the inverter output side. Earthing (Grounding) 400 1 1 o o«
must conform to the requirements of national and local safety regulations and
electrical codes. (JIS, NEC section 250, IEC 536 class 1 and other applicable
standards) =

* For the 200V class 0.4K and 0.75K, the EMC filter is always valid.
The leakage current is ImA.
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Precautions for Operation/Selection

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.

It 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.

) 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
installation of

£

L

ES

© > 4000 L
>F power coordination
2 & 3000 reactor

5@

S 2000

g

£ 1000——

o

110165 247 330 420

Inverter capacity

If 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).

550 kVA

. 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 permissble 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-
BUS), 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.

) Explanations ) Terminal Connection Outline :
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Precautions for Peripheral Device Selection

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
sppression. (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.

J 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 1.5K or

setting (carrier frequency) DR UZEK 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.

Handling of the secondary side
magnetic contactor

Switch the magnetic contactor between the inverter and motor only

Frequency setting Twisted cable

potentiometer

) Earth (Ground)

Frequency setting
potentiometer

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.

[ 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 OA. 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.

I 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

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,

Decrease carrier frequency  FR-BSFOLyon
| inverter output side.

Enclosure

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).

Inverter —_x T R

power % EMC Inverter Motor
supply —x_ i filter A

Use 4-core cable for motor

power cable and use one cable
as earth (ground) cable.

Separate inverter and
power line by more than

30cm (at least 10cm) ——* |
from sensor circuit. E = Use a twisted pair shielded cable
Control SuF’ovlw-,\fror A / Sensor
pover A o
Do not earth (ground) ' j | Do not earth (ground) shield but

enclosure directly. connect it to signal common cable.

Do not earth (ground) control cable.



. L eak ag e currents 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 In
: . put Power Target
and earth and in the motor, through which a leakage current flows. Supply Capacity Measures @
Since its value depends on the static capacitances, carrier - = - - 3
frequency, etc., low acoustic noise operation at the increased Make a judgment based on "Harmonic suppression 8
. X s guideline for consumers who receive high voltage [
carrier frequency of the m_verter will increase the leakage current. or special high voltage” issued by the Japanese
Therefore, take the following measures. Select the earth leakage Three-phase Ministry of Economy, Trade and Industry (formerly
current breaker according to its rated sensitivy current, 200V Ministry of International Trade and Industry) in B o
independently of the carrier frequency setting. September 1994 and take measures if necessary. 88
For calculation method of power supply harmonics, =
To-earth (ground) leakage currents Al il IR 58
i g A"_ X Reference materials
RE NUENEE EEl 1K EERITES capacities | . «jarmonic suppression measures of the inverter” @
Leakage currents may flow not only into the inverter's own line Jan. 2004 JEMA :Japan Electrical = _g
but also into the other lines through the earth (ground) cable, Manufacturer's Association T ©
etc.These leakage currents may operate earth (ground) leakage Three-phase . “Calculation method of harmonic current of % =
circuit breakers and earth leakage relays unnecessarily. 400V the general-purpose inverter used by specific ] §
® Countermeasures consumers” n
Influe;ce - Ifthe ;:arrier fre(sqéjency setting is high, decrease the Pr.72 JEM-TR201 (revised in Dec. 2003): Japan
an PWM frequency selection setting. ; ) it =@
measures Note that motor noise increases. Select Pr.240 Soft-PWM Electrical Manufacturer's Association 2 -% =
operation selection to make the sound inoffensive. ) . ) ) - =
By using earth leakage circuit breakers designed for For compliance to “Harmonic suppression guideline of the o gg
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 other than specific consumers” published by JEMA.

frequency kept high (with low noise).

vert Input Power Target VEEsIES Eg cE5
nverter a SS8 g
Power Supply Capacity é g % 2
supply Connect the AC reactor or DC reactor recommended E £
. = Leakage q q q =2
Undesirable breaker —------ _ in a catalog or an instruction manual.
current path N2 Reference materials .
R ThreZ%-thase 3'7|kW @y “Harmonic suppression guideline of the general- S
ess ) . @
[ Qtoakans purpose inverter (input current of 20A or less)” g §
JEM-TR226 (enacted in Dec. 2003):Japan 8‘
Line leakage current Electrical Manufacturer’s Association
Type Influence and Measures %
This leakage current flows via a static capacitance ® Calculation of outgoing harmonic current =3
between the inverter output cables. . . T
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

Explanations
of
Parameters

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 Soft-PWM Not used 65 | 41 8.5 7.7 4.3 3.1 26 1.8 ‘g 5
operation selection to make the sound inoffensive. Used (AC side) 38 |145| 74 | 34 | 32 | 19 | 1.7 | 13 S5
;I'o Ensure that Ihe_tn_‘lotor is protegteddtagamst Itlne—to—llr:e Used (DC side) 30 13 8.4 5.0 47 32 3.0 22 aw
ieakage currents, It IS recommended (o use a temperature =
sensogr to directly detect motor temperature. i Used (AC, DC sides)] 28 | 9.1 2 Ll 82 24 L {4
1%
MmccB mc Thermal relay Motor Table 2:Rated capacities and outgoing harmonic currents of inverter-driven motors é
. Power H/—U/ﬁ 8
Undesirable supply $ = | Inverter =L Appli- | Rated | Fundamental Outgoing Harmonic Current Converted from
current path —X e Line-t;-llne e cable | Current |Wavecurrent cRateq 6.6kV(MA)
aC capacitances = Motor( [A] ﬁg;"g_’éﬁg ?E@;';y (No reactor, 100% operation ratio) ”
Line-to-line leakage currents path kW) |200V|400V (mA) 5th | 7th [11th [13th [17th|19th |23rd | 25th 5
- B . 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 0.75 [274] 137 83 0.97 [53.95[34.03]7.055|6.391[3.569]2.573|2.158[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|5.1774.342)3.006 =
power transformer. The harmonic suppression guideline was established R - =11 k-5 M4 Ol |- S (11156101 906 0120016351 079 2]17640/6%24014 320
to protect other consumers from these outgoing harmonic currents. 3.7 [130[650] 394 4.61 |257.1]161.5[33.49[30.3416.94[12.21[10.24]7.092
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 1251 2-6 | W7 G| - 07| 5022, 518 2657961 59775 33 87 2406 201 81118 97 S
appliances and general-purpose products” and other models are 11 [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- 185 [61.4[30.7] 1860 21.8 [1209[762.6]158.1[143.279.98]57.66]48.36]33.48 -
b 22 [731[366] 2220 259 [1443[910.2[188.7[170.9]95.46(68.82]57.72[39.96 B
purpose inverter has been excluded from the target products covered B 550 200 2970 o R R e R 5
by "Harmonic suppression guideline for household appliances and 37 | 121 |60.4| 3660 | 42.8 |2379|1501|311.1]281.8|157.4|113.5]95.16|65.88 g
general-purpose products™ in January 200‘.1', Later, this guideline was 45 [147[735] 4450 52.1 [2893]1825(378.3[342.7[191.4]138.0[115.7[80.10 5
repealed on September 6, 2004. All capacities of all models are now 55 [ 180 [899 | 5450 537 35432235 (4633|4197 234 4| 169.0|1a1.7]98.10 o
target products of "Harmonic suppression guideline for consumers who 75 | 225 | 123 | 7455 872 122371969 1626 1373 | 350 | 239 | 224 | 162
receive high voltage or special high voltage". 90 [ 293 | 147 | 8900 | 104 |2673|1158| 748 | 445 | 419 | 285 | 267 | 196 2z
"Harmonic suppression guideline for consumers who receive high 110 | 357 | 179 | 10848 127 |[3254[1410] 911 | 542 [ 510 | 347 | 325 | 239 g
voltage or special high voltage" 132 | — [ 216 | 13091 153 3927|1702 1100 655 | 615 | 419 | 393 | 288 g
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 [9200(3987 257615331441 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 [11691]5066 [ 3274 [ 1949] 18321247 1169 | 857
However, we ask to connect an AC reactor or a DC reactor as before to B = I/ (5 T /B T (1346 (56961136 {124 9 B{120G0)[FT020/H ST] ROC
the users who are not covered by the guideline. 500 | — [8o04 | 48727 570 |14618] 63354093 [ 2436 | 2290 1559 [ 1462 | 1072
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Application to Motor

Application to standard motors

93

] Motor loss and temperature rise J 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.

] 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 Pr.72 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) Maximum torque for short time(0.4 to 3.7K)
n— 200(; 170|;
0o : * (5.5K to 55K) | ¥
g .E %t’ 150); 2 130]! (5.5K to 55K)
28 s g |
2J 5 100|! 2 100! :
T = £ | 2 | '
(o] 3 L s | :
— O ! o H
< O (%) 631 53 fim- - eSS
Q : . (%) : :
€= : | : U 3 :
%3 20 60 120 003 20 50 0
Output frequency (Hz) Output frequency (Hz)
g *3
*2 %1
2 o 12
< 1
o S 10
O 27
& 8 63 1 '
(%) 30 :
> 10} ! .
0 120 120
Output frequency (Hz) 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 t0 3.7K 5.5K 7.5K to 30K

Output frequency (Hz)

0.4t03.7K
5.5K 7.5K to 30K
)
- ¢ Laua N AN
75 - AT
1 ] % N
Lo N
g S 65 . .
8 g 60 [ N
= S 55 ARE] ! i ' ~—
g 5 /ﬁ 37K 10 55K |
s 245} T
o 3 s IF control '
o ! : :
(%) ‘ ‘ %) 0.2 «:) 55K) :
: : ! 25[41 1o :
ol 1 & : : P A :
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.




Application to constant-torque motors

B SF-HRCA type

e Continuous operation with 100% torque even at low

speed of 3Hz is possible. (when using real sensorless
vector control)
For the 37kW or less, load torque is not need to be
reduced even at a low speed and constant torque (100%
torque) continuous operation is possible within the range
of speed ratio 1/20 (3 to 60Hz). (The characteristic of
motor running at 60Hz or more is that output torque is
constant.)

® Installation size is the same as that of the standard motor

* Note that operation characteristic in the chart below can
not be obtained if V/F control is employed.

eContinuous rated range of use (real sensorless vector control)

) Standard specifications (indoor type)

Output | Number | Frequency L
kW) of Poles Ferie Common Specifications

0.4

0.75
15 Standard frequency 60Hz
2.2 310 120Hz | eRotation direction (CCW) is
3.7 counterclockwise when viewed
55 from the motor end
75 ®Lead wire
1 4
5 3.7kW or less.....3 pcs.

185 3 to 100Hz 5.5kW or more...6 or 12 pcs.
22 ®Ambient temperature: 40 °C
30 maximum
37 Protective structure is JP44
45 3to 65Hz
55

60Hz Torque Reference (when inverter is 0.4kW to 37kW)

60Hz To

rque Reference (when inverter is 45kW to 55kW)

Maximum torque for short time (0.4kW to 3.7kW)

200
Maximum torque )
for short time

(5.5kW to 37kW)

150

Output torque

Output frequency (Hz)

Values in parenthesis apply to the 0.4kW to 0.75kW

Maximum torque

150 for short time

|
i
i
() 1
3 |
21004
=}
= 8
i.’_ 70 H
3 63 fh--- ‘
]
O B S RO S
45 Ho-—4-——H-————-- R it e
I 1
f [ } |
[ ! ! | |
[ ! ! | I
ob ! ! L L
033 10 20 60 120

Output frequency (Hz)

Please contact us separately for the motor constants during real sensorless vector control.

Application to vector control dedicated motors (SF-V5RU) (55kW or less)

I Motor torque

When the vector control dedicated motor (SF-V5RU) and inverter are used, the torque characteristics are as shown below.

When inverter is 1.5kW to 22kW

Maximum torque for short time

-
o
o

Continuous )
o operation torque,

Constant power

g Output torque
=
~ o
al

ol
o

Speed (r/min)

When inverter is 30kW to 55kW

-
a
o

100

Output torque

Maximum torque for short time

)
Continuous )

operation torque; Constant power

e N Reduced output

1500 2400 3000
Speed (r/min)

Outline g
- H Standard Peripheral

Dimension F— ; Features
Drawings Specifications Devices

Terminal Connection
Diagram
Terminal Specification
Explanation

Options Protective Expla(r)\fanons Parameter Operation
Functions PEEEES List Panel

Instructions

Warranty Compatibility

Inquiry
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B Motor type

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 15 18K 18.5 None Without None | With thermal protector
[F Flange type H 400V class 2K 2.2 22K 22 B With T With thermister
3K 8.7 30K 30 Symbol| Rated speed (r/min) | Maximum speed (r/min)
5K 55 37K 37
7K 75 45K 5 None 1500 3000
11K 1-1 55K 55 ! 1000 2000
15K 15 & 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 55 {25 11 15 18.5 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
. Standard | Rated output (kW) [ 1.5 2.2 3.7 5.5 7.5 11 15 18.5 22 30 37
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)O1 ° ° ° ° ° ° ° ° ° ° —
Standard horizontal type with brake SF-V5RU(H)OB1 [ ] [ ] [ [ [ [ [ o o [ [
Flange type with brake SF-V5RUF(H)OB1 [ ] [ ] [ ] [ ] [ ] [ ] — — — — —
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 11 15 18.5 22 30
ode 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)OB3 [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ]
Flange type with brake SF-V5RUF(H)OB3 [ ] [ ] [ ] [ ] [ ] — — — — —
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 55 7.5 11 15
type Flame number 132M | 160M | 160L | 180L | 200L | 225S | 225S
Standard horizontal type SF-V5RU(H)O4 ([ ] [ ] [ ] [ ] [ [ (]
Flange type SF-V5RUF(H)O4 [ ] [ ] [ ] [ ] [ ] — —
Standard horizontal type with brake SF-V5RU(H)OB4 [ ] [ ] [ ] [ ] [ ] [ ] [ ]
Flange type with brake SF-V5RUF(H)OB4 ° ° ° — | — | — | — |®: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-V5RUD1 (1:2) [ SF-V5RUO3 (1:3) [ SF-V5RUD4 (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
2.2kwW 112M SF-V5RU2K1 FR-A720-3.7K 132S SF-V5RU2K3 FR-A720-3.7K 160M SF-V5RU2K4 FR-A720-3.7K
3.7kW 132S 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 2255*2 SF-V5RU11K4 FR-A720-15K
15kwW 180M SF-V5RU15K1 | FR-A720-18.5K 180L SF-V5RU15K3 | FR-A720-18.5K 2255*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
22kW 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 225S 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.)




I Motor specification

@200V class (Mitsubishi dedicated motor [SF-V5RU (1500r/min series)]) 8
3
Motor type ©
SFE-VERUCICIK 1 2 3 5 7 11 15 18 22 30 37 45 55 9
Applicable inverter type
FR-A720-000K 2.2 3.7 55 7.5 11 15 18.5 22 30 37 45 55 75 -
Rated output (kW) 15 2.2 3.7 5.5 7.5 11 15 18.5 22 30 37 45 55 28
53
Rated torque (N*m) 9.55 14.1 236 35.0 477 70.0 95.5 118 140 191 235 286 350 54
Maximum torque 150%
14.3 211 354 52.4 71.6 105 143 176 211 287 353 429 525 @
60s (N*m) _E
Rated speed (r/min) 1500 88
=
Maximum speed (r/min) 3000 *1 2400 (‘nE S
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 Sa
(x10™"kg *m*) 222
=53
S 85dB S2s
Noise *4 75dB or less 80dB or less o s 0] ,'Dé 5
; Single-phase 200V/50Hz Three-phase 200V/50Hz
E\’:V":r']' ?r?ef:‘:al Voltage Single-phase 200V to 230V/60Hz Three-phase 200 to 230V/60Hz 5 B
rect Inout =2 36/55W 22/28W 55/71W 100/156W 85/130W P
protector) p (0.26/0.32A) (0.11/0.13A) (0.39/0.39A) (0.47/0.53A) (0.46/0.524) -3
Amb‘|e-nt temperature, -10 to +40°C (non-freezing), 90%RH or less (non-condensing) g :
humidity =
Structure Totally enclosed forced draft system -
(Protective structure) (Motor: P44, cooling fan: IP23S) *3 S5
Detector Encoder 2048P/R, A phase, B phase, Z phase +12VDC power supply g_é
Equipment Encoder, thermal protector, fan o
Heat resistance class F
Vibration rank V10 o
Approx. mass (kg) 24 | 33 | a4 | s2 | e [ 99 | 113 | 138 [ 160 [ 238 | 255 255 320 £
©
3
o

@400V class (Mitsubishi dedicated motor [SF-V5RUH (1500r/min series)])

2} (%)
Motor type S 3
SFE-V5RUHOOK 1 2 3 5 7 11 15 18 22 30 37 45 55 ‘5“_ g
o
Applicable inverter type = %
FR-A720-0000K 2.2 2.2 3.7 7.5 11 15 18.5 22 30 37 45 55 75 Fa
Rated output (kW) 1.5 2.2 3.7 5.5 7.5 11 15 18.5 22 30 37 45 55
Rated torque (N*m) 9.55 14.1 23.6 35.0 417 70.0 95.5 118 140 191 235 286 350 £
(S~
Maximum torque 150% 60s SE
L 14.3 21.1 354 52.4 71.6 105 143 176 211 287 353 429 525 alL
Rated speed (r/min) 1500
Maximum speed (r/min) 3000 *1 2400 2
(=}
Frame No. 90L 100L 112M 132S 132M 160M 160L 180M 180M 200L 200L 200L 225S 3
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 BEidBor S
ess 5
=
; Single-phase 200V/50Hz Three-phase 380 to 400V/50Hz 2
E\"N"i:’t']”:ﬁefr?:al Voltage Single-phase 200V to 230V/60Hz Three-phase 400 to 460V/60Hz 2
e (R 2 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)
Ambient temperature, . . 0 . g
T -10 to +40°C (non-freezing), 90%RH or less (non-condensing) ke
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 E‘
Equipment Encoder, thermal protector, fan %
Heat resistance class F %’
Vibration rank V10 o
Approx. mass (kg) 24 33 41 52 62 99 113 138 160 238 255 255 320
>
*1 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. %
*2  Power (current) at 50Hz/60Hz. s
*3  Since a motor with brake has a window for gap check, the protective structure of both the cooling fan section and brake section is IP20. S of IP23S is an =
additional code indicating the condition that a cooling fan is not operated.
*4  The value when high carrier frequency is set (Pr.72 = 6, Pr.240 = 0).
=
=]
o
=
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) Dedicated motor outline dimension drawings (1500r/min series) (Standard horizontal type)

SF-V5RU(H) 1K |

Connector (for encoder)
MS3102A20-29P

Suction

Direction of
cooling fan wind

Mark for earthing
(grounding)

w
s
-

Section AA

Connector (for encoder)
MS3102A20-29P

SFVSRU(H) 11K |, 15K, 18K, 22K

A
Suction \- ‘
With guard 1
wires ‘
.
Direction of ¢
cooling fan wind
Mark for earthing,

(grounding)

N

Earth (ground)

terminal (M8 sliding distance

For cooling fan (A, B’

For motor (U, V, W)

SFVSRU(H) 2K, 3K, 5K , 7K.

Connector (for encoder)
MS3102A20-29P

Q
KA K
xhaus
Suction <
A
T I
i = -
]
. . = o A2
Direction of
cooling fan wind F/_F J XB.
Mark for earthing N
(grounding)
Earth (ground) terminal (M5) w
For motor (U, V, W, -
Thermal protector (G1, G2
H
Section AA

|_—Earthing (grounding) terminal

927

SF-VRU(H) 30K |, 37K |, 45K |, 55K

Connector (for encoder)
MS3102A20-29P

Suction

With guard
wires

Direction of
cooling fan wind Mark fo( earthing
(grounding)

F ixs

KL

40

Sliding distance
4

Frame leg viewed
from above

KP

I

k]
]

w 4 Earth (ground) idi i
==, Sliding distance
. = o + d terminal (M12) % 9 4
Eame:s >
H : : m-
S Frame leg viewed ] Earthing (grounding) E
. 1 i .
Section AA from above terminal Frame leg viewed
EtE’ Section AA from above
" Make sure to earth the earth terminal of the frame installation foot
For cooling fan (A, B, C) For thermal protector (G1, G2) as well as the earth terminal in the terminal box.
Dimensions table (Unit: mm)
SF-V5RU | SF-V5RUL | SF-V5RU3 | SF-V5RU4 Terminal Screw
Motor N
Output | Output | Output | ouput |FrRMe|[Mass Size
No. | (kg)
(kw) (kw) (kW) (kW) A B € D E F H I | KA | KG |KLKP)| L M |[ML| N |XB|[Q |QK| R S | T | U | w|uvw|AB(C)]|GLG2
15 — = = 90L | 24 |2565| 114 | 90 |1836| 70 | 625|198 | — | 53 | 65 |20010) | 425 | 175 | — | 150 | 56 | — | — |1685|24j6| 7 | 4 [ 8 [ M6 [ M4 [ M4
2.2 15 = = 100L | 33 [ 284 | 128 | 100 [ 207 | 80 | 70 |2035| 230 | 65 | 78 | 231 | 477 [ 200 [ 212 (180 [ 63 | 60 | 45 (193 286 7 | 4 | 8 | M6 | M4 | M4
3.7 2.2 15 = 1U2M | 41 [ 278 | 135 | 112 [ 228 | 95 | 70 | 226 | 253 | 69 | 93 | 242 | 478 [ 230 [ 242 (180 [ 70 [ 60 [ 45 (200 (286 7 | 4 | 8 | M6 | M4 | M4
55 3.7 2.2 = 1325 | 52 | 303 | 152 | 132 | 266 | 108 | 70 | 265 | 288 | 75 | 117 | 256 | 542 | 256 | 268 | 180 | 89 | 80 | 63 | 239 | 386 | 8 | 5 | 10 | M6 | M4 | M4
75 5.5 3.7 15 | 13m | 62 | 322171132 | 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 55 22 | 160M | 99 | 412 | 198 | 160 | 318 | 127 | 105 | 316 | 367 | 105 | 115 | 330 | 735 [ 310 | — | 254 | 108 | — | — | 323 |42k6| 8 | 5 | 12 [ M8 | M4 [ M4
15 11 7.5 3.7 | 160L [ 113 [ 434 [ 220 [ 160 | 318 | 127 [ 127 [ 316 [ 367 [ 127 [ 115 [ 330 | 779 [310 | — [298 [108 | — | — [345 |42k | 8 | 5 |12 | M8 | M4 | M4
18.5 — — — 138
180M [—— 4385|2255 | 180 | 363 | 1395|1205 | 359 | 410 | 127 | 139 | 352 | 790 | 335 | — | 285|121 | — | — | 3515|486 | 9 |55 | 14 | M8 | M4 | M4
22 15 11 — 160
— 18.5 15 55 180L | 200 | 4575|2425 180 | 363 | 1395|1395 | 359 | 410 | 146 | 139 | 352 | 828 | 335 | — | 323|121 | — | — |3705|5m6| 10 | 6 | 16 | M8 | M4 | M4
30 — — — 238
200L 4835 | 267.5 | 200 | 406 | 159 | 1525 | 401 | — | 145 | 487 | (546) | 909 | 390 | — | 361|133 | — | — |4255|60m6| — | — | — [M10| M4 | M4
30,45 | 22,30 | 185 7.5 255
55 37 22,30 | 11,15 | 2255 | 320 [ 500 [ 277 | 225 | 446 | 178 | 143 [ 446 | — [ 145 [ 533 [(592)| 932 [428 | — [ 342|149 | — | — [432 |[esm6| — | — | — | m10]| M4 | M4
Note) 1. Install the motor on the floor and use it with the shaft horizontal. 3 The size difference of top and bottom of the shaft center height is 5

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.

4 The 400V class motor has -H at the end of its type name.




[ Dedicated motor outline dimension drawings (1500r/min series) (standard horizontal type with brake)

1%}
[)
F-= = - - =7 r - - = 7°Ff = - =1 -1 =
SF-V5RU(H) ' 1KB SF-V5RU(H) 2KB ' 3KB , ' 5KB ,  7KB ! 2
LT P B 3
Connector (for encoder) ﬁgg?&‘ﬁ%_g&; encoder)
MS3102A20-29P  Terminal box for cooling fan Terminal box for cooling fan
Wl - $8
A R 2o
A = KAl B 53
AL 50 Exhdust _Main| QK fifal
Exhaust Main|| 40 Suction | B terminal box| g,
SUCK ‘, terminal box| % p . ,
%1 = il k- 2
N A =il % o8
= < T
= 2 ﬁUﬁ w2 7 A 0, EE
A Q Direction of ¢ + g0
w2 . %@Q X cooling fan wind e FJ_XB @ &
? ; e
Direction of . Mark for earthing
Mark for earthlng/Eél . N
i . XB
cooling fan wind (grounding) F‘L (grounding) -
N Earth (ground) .8 )
- ' B E
:Eaf!h (QIVOMU';'J) terminal (M5) w Sliding distance % %'g
< ge N erminal
W Sliding >L‘(Jlsl':-m(:(-:‘ Main terminal box o oo (182 Terminal box for cooling fan . =] X 8 £ g
- = 1 For motor (U, V, W) N (s}
N For thermal protector (G1, G2) s
i F ling fan (A, B - . s
@ Frame leg viewed or cooling fan (A, B) Section AA Frame leg viewed g 2
- S <
Section AA from above from above clEisis
5555
EE°
‘ &g
%
& 5
Earthing (grounding) Earthing (grounding) k=1 E
terminal terminal (i @
SF-V5RU(H) 11KB , '15KB, 18KB , :22KB " SF-V5RU(H) ' 30KB ., :37KB , '45KB , ‘55KB o
i i Connector (for encoder) e
Connector (for encoder) Terminal box for cooling fan M53102A2(0_29p )Termmal box for cooling fan i)
MS3102A20-29P . o
L 2
A R [ [a R <
KL B 140 D 8
KA == o
Sucti Exh 22 (KA i 19
uction 2 terminal box
i Suction i ;xhaust 2 2
()
%1,2 | T 2 2
J < * . 2
#1,2 A S°8
[ | = g
[ — u)j o
' A
Direction of ¢ Mark for earthing, .
cooling fan wind (grounding) A
irecti Mark for earthing (O]
Earth (ground) Direction of J S
terminal (M8) cooling fan wind ~ (grounding) F J F XB = .g
P . N O O
Sliding distance N B 5
X Earth (ground) o . =7
o terminal (M12) aﬂé: Sliding distance o
NX:EAES Main terminal box Terminal box for cooling fan L X
For motor (U, V, W) ~N @
Section AA Frame leg viewed L2 ; Sa For cooling fan (A, B, C) y . @
from above " Section AA Frame leg viewed S
f Earthing from above 8.
[ gg:;‘i’:gl'"g) +# indicates an inserting position of a bolt with hex head
O &)@ %\ Ear;:i‘:;?(gr"“"d'"g) holes for manual opening.
SRS | | e 7 g
& ; =y Make sure to earth the earth terminal of the frame installation =
For brake (B1, B2) ! \For thermal protector (G1, G2) foot as well as the earth terminal in the terminal box. g
g
Dimensions table (Unit: mm)
SF-V5RUB | SF-V5RUB1 | SF-V5RUB3 [ SF-V5RUB4| Motor Shaft End Terminal Screw Size
Frame [ Mass
Output | Output | Output | Output No (kg)
(kW) (kW) (kW) (kW) - 9 |A|B|[C|D|E|[F|G|H|I|J|KA|KD[KG|KL|KP|[L |[M|ML|N|[X |XB|Z |[Q |QK| R[S |T]|U/|wW |[uvw|AB()|cLG2(BLB2
15 — — — 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
22 15 — — 100L | 46 |3335(128)100(207( 80 | 70 | 6.5 — | — | 40 | 65 | 27 | 78 |231(265|5265|200(212|180| 4 | 63 [ 12 | 60 | 45 (193|286 | 7 | 4 | 8 | M6 | M4 [ M4 | M4
3.7 22 15 — 12mM | 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
55 3.7 22 — 1328 | 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 E‘
7.5 55 @47 L5 132M 80 [435(171(132|266(108| 89 |6.5| — [ — | 40 | 94 | 27 | 117 | 256|329 |693 (256 (268 ([218| 4 | 89 | 12 | 80 | 63 |258|38k6| 8 | 5 | 10 [ M6 [ M4 | M4 | M4 g
11 75 55 22 | 160M | 140 |5225[198|160|318[127|105| 8 [ — [ —| 50 |105| 56 |115|330(391|8455|310 | — [254| 4 [108| 145|110 90 [323|4246| 8 | 5 |12 | M8 | M4 [ M4 | M4 =
15 11 75 3.7 160L | 155 [5445(220]160(318 (127|127 8 [ — [ — | 50 [127 56 |115|330(391 (8895|310 — [298| 4 [108( 145|110 90 [345|4%6| 8 | 5 [ 12| M8 | M4 [ M4 | M4 g
18.5 — — — 185 (@]
> = = 180M o 568.5 | 2255|180 363 | 1395]1205| 8 | — | — | 50 |127| 56 [139|352(428(920|335| — |285| 4 |121| 145|110| 90 (3515(486| 9 |5.5( 14 | M8 | M4 | M4 | M4
— 18.5 15 556 [180L | — |[—|—|—|—=[—=|—=|=[=[—=|=|=|=|=|=|—=|=[=|=|=|—-|{=[=1—=|=|=[=|—=|—-[-|—=|—|—-[—|* >
30 = — — 305 8
200L 6445|2675 [ 200 [ 406 | 159 | 1525 11 | — | — | 70 [145| 90 |487 | — |546| 1070 (390 | — |361| 4 [133| 185 (140 (110 |4255|60m6| 11 | 7 | 18 | M10 [ M4 | M4 | M4 =
30,45 | 22,30 18.5 7.5 330 T
55 37 22,30 | 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 [ M10 [ 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. * Consult our sales office. =
Also, check that the ventilation direction of a fan is from the opposite load side to the 3z
c

load side.

3 The size difference of top and bottom of the shaft center height is s
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)

SF-V5RUF(H) ' 1K

Connector (for encoder)
MS3102A20-29P I
D ——

terminal

SFVBRUF(H) 11K , 15K , 18K , 22K

Connector (for encoder)
MS3102A20-29P

SFVSRUF(H) 2K | 3K | 5K | 7K.

Connector (for encoder)
MS3102A20-29P

< LL
KB
Exhaust LG LG_ |LE 2
| Section Exhaust /7K
N | AA < Section
Suctuuir\m ) AA A
Suction ’
fa) . é
P — — = B
— . = LN
v L = Chi
Direction of = /s B
cooling fan wind W ;Q
W ~ -
Earth (ground) terminal (M5)@© ) Direction of = N
Mark for earthing (grounding) Lt cooling fan wind W
o)
For cooling fan (A, B) Earth (ground) terminal (M5) @ =
Section BB ’ Mark for earthing (grounding)

Section BB

|_—Earthing (grounding)

SF-VSRUF(H) 30K, 37K, 45K

Connector (for encoder)
MS3102A20-29P

LL LL
KB LR KB LR Q
/ QK
Q LG LE Q KL LNXLZ
LG LE LNXLZ \ LE
- oK KL Exhaust  gecion ||
Exhaust Seclion/‘ - AA
< AA Suction
Suction = = N [N ‘E #
N 3 w —_— B
B o a9
[a) /4 - ] 29 @— Bj
\ S 2| = I ; [
4 o Direction of =
Direction of = T v cooling fan wind Earth (ground) terminal (M12) D), w
cooling fan wind Earth (ground) terminal (M8) &) Mark for earthing (grounding) 5
Mark for earthing (grounding) S With guard wires
With guard wires =
= For motor (U, V, W)
€S R
S Section BB
Section BB . .
! | Earthing (grounding)
T terminal
Make sure to earth the earth terminal of the flange section
For cooling fan (A, B, C)/ | \For thermal protector (G1, G2) as well as the earth terminal in the terminal box.
Dimensions table (Unit: mm)
sz:]/tsprzllJF szﬁ;ﬁfl sz\{]&z:llfs s%\ﬁ;ljf:& Flange |Frame| Mass Motor Shaft End Terminal Screw Size
Number| No. ki
(kW) (kW) (W) W) (kg) D | IE|[KB|KD|KL|[LA|LB|LC|[LE|[LG|LL|LN|[LZ|LR| Q |[QK | S T U [ W |UVW]|AB,C)[GLG2
15 = = — | FF165| 90L | 265 |1836| — [1985| 27 | 220 | 165 [130j6| 200 | 35 | 12 [ 402 | 4 | 12 | 50 | 50 | 40 |24j6 | 7 4 8 | M6 [ M4 | M4
2.2 15 = — | 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
3.7 2.2 15 — |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
55 3.7 2.2 — | FF265|132S| 65 | 266 | 156 | 256 | 27 | 256 | 265 [230j6| 300 | 4 | 20 [ 484 | 4 |145| 80 | 80 | 63 |38k | 8 5 | 10 [ M6 | M4 | M4
7.5 55 3.7 15 |FF265|132M| 70 | 266 | 156 [ 294 | 27 | 256 | 265 [230j6| 300 | 4 [ 20 [ 522 | 4 [145| 80 | 80 | 63 [38k6 | 8 5 | 10 [ M6 [ M4 | M4
11 7.5 55 2.2 |FF300 |160M| 110 | 318 | 207 [ 318 | 56 | 330 [ 300 {2506 350 | 5 [ 20 [ 625 | 4 [185| 110 | 110 [ 90 [ 4k | 8 5 | 12 [ M8 [ M4 | M4
15 11 7.5 37 |Fr300 | 160L | 125 | 318 | 207 [ 362 | 56 | 330 | 300 {2506 350 | 5 [ 20 [ 669 | 4 [185| 110 | 110 [ 90 [4x6 | 8 5 | 12 [ M8 [ M4 | ma
18.5 = = = 160
FF350 | 180M 363 | 230 [3785| 56 | 352 [ 350 |300j6| 400 | 5 | 20 | 690 | 4 (185|110 | 110 [ 90 [ 486 | 9 | 55 [ 14 | M8 | M4 | M4
22 15 11 = 185
= 18.5 15 55 |FF350 | 180L | — e e e e e e e e e e e e e e e e e e e
30 — — = 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 | 185 7.5 290
Note) 1. Install the motor on the floor and use it with the shaft horizontal. * Consult our sales office.
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 s
4 The 400V class motor has -H at the end of its type name.




) Dedicated motor outline dimension drawings (1500r/min series) (flange type with brake)

1%}
[)
f-o= = - - =7 f - - = f = - -3 - -1 =
SF-V5RUF(H) ' 1KB SF-V5RUF(H) : 2KB , ' 3KB , ' 5KB, 7KB 2
LT g e B 5
IS
Connector (for encoder) Connector (for encoder) T | box f ling f
MS3102A20-29P Terminal box for cooling fan MS3102A20-29P ermina’ box Jor cootng fan
T 0
LL <
IR L 2
KB KB g_ a
LG _ | LF LG jo)al
Exhaust  Main Exhaust Ve o
) terminal box Suction ! terminal boz‘
Suction . D <’ [ Section | - <’ [ Section |
by q Jh__aA AA @
%l 4 Fep ! g S
N ==
B a S8
o H—w—=» A ’B_’r - + — g5
" n o
- w2/ - YA ——— e
f
Direction of = Direcﬁn of =
cooling fan wind o W cooling fan wind w g g
Earth (ground) terminal (M5) . T .=
Mark for earthing (grounding) / ﬂf: Earth (ground) terminal (MS)@ = g g £
Mark for earthing (grounding) - s=IT) %
. BEE
- Main terminal box For brake (B1, B2) Terminal box for cooling fan S o
Section BB
For motor (U, V, W) Section BB
For thermal protector (G1, G2) g é
) S <
For cooling fan (A, B) % £% S
822
= =
£ £
2 85
o Ei’rthmg Earthing
(grounding) (grounding) -
terminal @ 7-terminal % E
=@
ga
o o O
SF-V5RUF(H) '11KB ', '15KB"
o
o)
Connector (for encoder) D
- 1]
MS3102A20-29P Terminal box for cooling fan g —
<
= KB L &
KL
Man LG_ g LE ~
Exhaust terminal box K i1 DY LNXLZ téﬂ [4]
HaUS " Section /& s g %
; AA s is
Suction = [N T H
V1,2 &Y Y2 ?{ 5
| o
o 59 i
v A ()
e KD g2
Direction of = g8
cooling fan wind L2
Earth (ground) terminal (M8)@ @ z
Mark for earthing (grounding) < o
Main terminal box Terminal box for cooling fan .
- Formotor (U,V,W) — Section BB
(%)
£2 For cooling fan (A, B, C) g
S =
o
ﬁ@ @ Earthing - . . - . e
i ’ o1 ||| Earthing # indicates an inserting position of a bolt with hex head holes
hod IR R terminal %\ (9"’“”""”9) for manual opening.
b terminal n
] T V) c
= = ) ) o
& : e Make sure to earth the earth terminal of the flange section ‘g
For brake (B1, B2) ! \For thermal protector (G1, G2) as well as the earth terminal in the terminal box. ﬁ
c
Dimensions table (Unit: mm)
SI’B\{JS‘;I]I::B SF(;/:;]LLFIM Sl'z)v:tRpL:JFIBa SI';;/:S)L:;BA Flange |Frame| Mass Motor Shaft End Terminal Screw Size
Number| No. k
(kw) (kw) (kw) (kw) (kg) D KB [ KD | KL KP | LA LB LC | LE | LG | LL LN Lz LR Q QK S] T U [ W [UVW]|AB,C)|B1B2|G1G2
15 — — — | FFi65| 9oL | 31.5 | 1836 |1985| 27 | 220 | 155 | 165 | 130j6| 200 | 35 | 12 | 442 | 4 12 | 50 | 50 | 40 |24j6| 7 | 4 | 8 | M6 | M4 | M4 | M4
2.2 15 — — | FF215|100L | 50 | 207 | 213 | 27 | 231 | 165 | 215 |180j6| 250 | 4 | 16 [4815| 4 [145| 60 [ 60 [ 45 (286 7 | 4 | 8 [ M6 [ M4 [ M4 [ M4
a7 22 i — FF215 | 112M 58 228 | 239 | 27 | 242 | 178 | 215 | 180j6| 250 | 4 16 | 525 4 145 | 60 60 45 | 28j6 [ 7 4 8 M6 | M4 | M4 | M4 >
55 @47 22 — 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 E
7.5 55 3.7 15 |[Fr265[132m| 88 | 266 | 294 | 27 | 256 | 197 | 265 |230j6| 300 | 4 [ 20 [ 635 [ 4 [145| 80 [ 80 [ 63 [38k6 [ 8 | 5 |10 [ M6 [ M4 [ M4 | M4 =
11 7.5 55 2.2 FF300 | 160M | 151 | 318 | 318 | 56 | 330 | 231 | 300 | 250j6 [ 350 5 20 [7355| 4 18.5 | 110 | 110 [ 90 | 42k6 | 8 5 |12 | M8 | M4 | M4 | M4 g‘
15 11 7.5 @47 FF300 | 160L | 167 | 318 | 362 | 56 | 330 | 231 | 300 | 250j6 [ 350 5 20 [7795| 4 18.5 | 110 | 110 [ 90 | 42k6 [ 8 5 |12 | M8 | M4 | M4 | M4 8
Note) 1. Install the motor on the floor and use it with the shaft horizontal.
For use under the shaft, the protection structure of the cooling fan is IP20. =
) 2
2. Leave an enough clearance between the fan suction port and wall to ensure S
) <
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 s
4 The 400V class motor has -H at the end of its type name. g
5. Since a brake power device is a stand-alone, install it inside the enclosure. g

(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]>

Maximum torque

Maximum torque
150 150

g Output torque
& Output torque

L
015 1500 2400

Speed (r/min) Speed (r/min)

) Dedicated motor model lineup

Rated speed: 1500r/min (4 poles)

Rated Output (kW)
Model Standard Type 75 &) 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.

[ 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
@ | 150%60s (N*m) 715
E Rated speed (r/min) 1500
§ Maximum speed (r/min) 2400
Frame No. 250MD
Inertia moment J (kg*m?) 1.1
Noise 90dB
Three-phase, 200V/50Hz, 200V/60Hz, 220V/60Hz
Cooling fan Voltage (400V class cooling fan is available upon order)
Input (W) 750
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 87.6 107.1 128.5 155.8 194.8 243.4
@ 150%60s (N*m) 715 858 1050 1260 1527 1909 2386
% 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 2.3 2.3 4.0 3.8 5.0
Noise 90dB 95dB
Three-phase, 200V/50Hz, 200V/60Hz, 220V/60Hz
ol veltage (400V class cooling fan is available upon order)
Input (W) 50Hz 400 400 400 400 400 750 750
60Hz 750 750 750 750 750 1500 1500
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) Dedicated motor outline dimension drawings (1500r/min series)

75kW to 160kW

Features

PF4 Class B screw

Peripheral
Devices

Connector (for encoder)
Terminal box for cooling fan MS3102A20-29P

Standard
Specifications

Qs -/
Suction Exhaust
Q
H M4 =N}
...... 59
G —r—— 11
8 o e 328
| SIS
i \
Direction of w jarerienn IV
cooling fan wind K2 7 K2 - ﬂ? é
42 o / K KL £e£d
s
F F XB 3 5
1 £ &
This hole is not used. N =
2
S

g
g2
o
oo
o

200kW, 250kW

PF4 Class B screw

Parameter
List

Connector (for encoder)

Terminal box for cooling fan MS3102A20-29P {}
k . © O QK <77

4
Suction 7 Exhaust

,_,@, B @ = .

Explanations
of
Parameters

KG

Protective
Functions

Direction of R w
cooling fan wind
K2 K2 - ﬂ?
2
4-9Z hole K1 K %: %: K]
] a
F F XB o
This hole is not used.
a M
%)
c
k=]
©
=
Dimensions table (Unit: mm) 2
Frame | Mass Motor Shaft End Size
Outpur
No. | k) [A B ]Jc]D|]EJFJo|[H]I][K][kKi][]k2][]L][M][N]JR]Z[xB][KAJkG] QJok] s [w][TT]u
75 250MD 610 | 9885 |340.5| 250 | 557 | 203 (174.5| 30 | 775 | 100 | 130 | 168 | 50 | 1471 | 486 | 449 |4825| 24 | 168 |157.5| 635 | 140 | 110 | ¢75m6 | 20 12 IZ5] S
90 250MD 660 |[988.5)|340.5| 250 | 557 | 203 |1745| 30 | 775 | 100 | 130 | 168 | 50 | 1471 | 486 | 449 [(4825| 24 | 168 |157.5| 635 | 140 | 110 | ¢75m6 | 20 12 7.5 g
110 280MD 870 [10495|397.5| 280 | 607 |228.5(209.5| 30 | 845 | 110 | 130 | 181 | 40 | 1619 | 560 | 449 |569.5| 24 | 190 |210.5| 705 | 170 | 140 | ¢85m6 | 22 14 9
132 280MD 890 [10495|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 | ¢85m6 | 22 14 9 E
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 g
©
Note) The tolerance of the top and bottom of the center shaft height *C is $s for the 250 g
S
frame and ¢, for the 280 frame or more. O
2
=
8
&
=
=
=
o
=
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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.

 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 protecion 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 Compatibilities
with the FR-A500(L) Series

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)

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/decel eration)

Program operation
(Pr. 200 to Pr. 231)

Function was cleared

Terminal block

Removable terminal block

Removable terminal block
Upward compatibility (A500 terminal block mountable)

PU

FR-PUO4, DUO4

FR-PUO7

FR-DUQ7

FR-PU04 (Some functions, such as parameter copy, are
unavailable.)

FR-DUO04 unavailable

Plug-in Options

Dedicated plug-in

option (incompatible)

Computer link, relay output option
FR-A5NR

Built into the inverter
(RS-485 terminals, relay output 2 points)

Installation size

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.

Heatsink protrusion attachment is not compatible.

Also, the panel cut dimension of 3.7K or less, 200V class 30K, 55K or more, 400V class 11K, 15K, 75K or more is

not compatible.

Terminal Connection
Options Protective Explagfanons Parameter Operation Diagram Dicr)nLg::gﬁnn Standard Peripheral HeniiEs
i i Te | Specificat A’ ificati i
Functions FEETEES List Panel erm\gimam O\ga ion Drawings Specifications Devices

Instructions

Motor
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Inquiry
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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

FA Center in Englal
FA Center in

FA Center in ASE\

e FA Center in North America
Mitsubishi Electric Automation, Inc.
500 Corporate Woods Parkway. Vernon Hills, IL60061
TEL. +1-847-478-2100 FAX. +1-847-478-2396

¢ FA Center in Taiwan
Setsuyo Enterprise Co., Ltd.
6F. N0.105 Wu-Kung 3rd, RD, Wu-Ku Hsiang , Taipei Hsien,
Taiwan

TEL. +886-2-2299-2499 FAX. +886-2-2299-2509

e FA Center in Korea
Mitsubishi Electric Automation Korea Co.,Ltd
DongSeo Game Channel BLD. 2F 660-11, DeungChon- Dong,
Kangseo-ku, Seoul, 157-030 Korea
TEL. +82-2-3660-9607 FAX. +82-2-3663-0475

¢ FA Center in Beijing
Mitsubishi Electric Automation (Shanghai) Ltd. Beijing Office
Unit 917-918,9/F Office Towerl,Henderson Center,18
Jianguomennei Dajie,Dongcheng District,Beijing 100005
TEL. +86-10-6518-8830 FAX. +86-10-6518-8030

¢ FA Center in Tianjin
Mitsubishi Electric Automation (Shanghai) Ltd.Tianjin Office
Room No. 909,Great Ocean Building ,N0.200 Shi Zilin
Avenue,Hebei District, Tianjin 300143
TEL +86-22-2635-9090 FAX. +86-22-2635-9050

L

¢ FA Center in Shanghai
Mitsubishi Electric Automation(Shanghai)Ltd.
2F Block 5 Building, Automation Instrumentation Plaza, 103 Cao
Bao Rd., Shanghai 200233
TEL. +86-21-6484-9360

FAX. +86-21-6484-9361

e FA Center in ASEAN
Mitsubishi Electric Asia Pte, Ltd.(Factory Automation Center )
307 Alexandra road #05-01/02 Mitsubishi Electric Building
Singapore 159943

TEL. +65-6473-2308 FAX. +65-6476-7439

¢ FA Center in Hong Kong
Mitsubishi Electric Automation (Hong Kong) Ltd. FA Division

10/F., Manulife Tower, 169 Electric Road,North Point,Hong Kong

TEL.+852-2887-8870 FAX. +852-2887-7984

¢ FA Center in Europe
Mitsubishi Electric Europe B.V. German Branch
Gothaer Strasse 8, D-40880Ratingen, Germany
TEL. +49-2102-486-0 FAX. +49-2102-486-7170

¢ FA Center in England
Mitsubishi Electric Europe, B.V.UK Branch (Customer
Technology Centre)
Travellers Lane, Hatfield, Herts. AL10 8XB, UK
TEL. +44-1707-276100 FAX. +44-1707-278992
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