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(1) Upgrade of the renown Optimum Excitation Control!!

Yy 1. more Energy Savings

(2) The effect of energy savings is obvious &

*Achieved a higher level of energy savings during acc./dec. to say

nothing of during constant speed.

[Ex. of Blower Operation Characteristics]  [Ratio of Motor Power Consumption during Acc./Dec.]

Driving of the Mitsubishi 400V 4 poles
A 45kW motors comparison
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Easy replacement with
the cooling fan cassette!!

RS-485 communication is
possible with PU connector

RS-485 terminal (G

Built-in
EMC filter E

AU/PTC I
switchover switch

Connector F
with/without
EMC filter

%

qu‘nbed shaped wiring cover [) «

*The effect of energy savings can be confirmed using the
operation panel, output terminal (FM, AM terminal) and
via networks with the newly developed energy saving
monitor.

[Energy Saving Monitor List]

Power saving monitor (kW)

Power saving rate (%)

Power saving amount (kWh)

Power saving amount charge (3$)

Power saving average value (kW)
Power saving rate average value (%)
Power saving charge average value ($)
Annual power saving amount (kWh)
Annual power saving amount charge ($)

Ex. of Power Savings
Monitor Display

A Easy operation
with the setting
dial of the

operation panel

B Removable terminal block

Photo:FR-F740-5.5K

(1) Adjustable 5 points V/F

@ Z. ldeal for Fans and Pp

=Possible to set the torque Vvoltage
pattern that is optimum for the
machine's characteristic

3
4
@

VIF5

Frequency
Voltage

VIF
*Possible to expect even more pattern ViF4 /"
energy savings with optimum ViFs ¥ g
excitation control and optimum L e ™ dhasacterigic 5
VIF pattern working together curves i
. VIF Characteristic Base
(2) Enhanced PID function Frequency

=Energy savings in low speed region ... PID shutoff (sleep control) function

«Shorter PID startup time ... PID automatic switchover function

*Monitor of set point/measured value/deviation possible ... PID monitor

«Convenient for HYAC usage ... forward/reverse operation switchover
is simple with an external signal

«Corresponds to a wide range of detectors ... set point and measured value
for PID input can either be voltage (0 to 5V/0 to 10 V) or current (4 to 20mA)

(3) Adoption of the original operation continuation
at instantaneous power failure function

-Ope ration continues without When power is restored during deceleration

the motor coasting when an IPE,
instantaneous power failure P« —

. Power Supply —
occurred in fan and blower

i i Output

aﬁ?pllcatlons. _— Frequency ‘
*The inverter may trip and the motor may A )
coast depending on the load condition. Receelzion)] | Reacceleration

RELIABLE

l

(4) Restart after instantaneous
power failure function

eRestart can be made without stopping the
motor when the motor is coasting due to an
instantaneous power failure.

(5) Flying start

Smoothly restarts a motor that is rotating even in
the opposite direction due to the windmill effect.

(6) Regeneration avoidance function

<Possible to avoid regeneration overvoltage alarm by
automatically increasing the frequency and continue
operation if the fan happens to rotate faster due to
the effect of another fan in the same duct.

(7) PTC thermistor input

<Protection of the motor can be certain since the
built-in PTC of the motor can be input directly in
addition to the electronic thermal relay function.
PTC thermistor input...Positive Temperature Coefficient Thermistor

(8) Commercial power-supply
switchover sequence

<Switchover to commercial power-supply operation is
simple using R1 and S1 terminals of the control circuit
and commercial power-supply switchover sequence.

= 2. Long Lifeand Simple Maintenance

(1) Operating life of parts are further lengthened

(4) Update is also easy

«Adoption of newly developed long life cooling fan (design life of 10 years*!)
Longer operating life is further enhanced with the use of ON/OFF control of cooling fan.
«Adoption of long life capacitor (design life of 10 years*™ 2)

A capacitor with specification of 5000 hours at 105°C ambient temperature is adapted.

*1 Ambient temperature: yearly 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: 80% of the rated current of Mitsubishi standard 4P motor

(2) State of the art longevity diagnostic method

*Degrees of deterioration of main circuit capacitor, control circuit

capacitor or inrush current limit circuit can be diagnosed by monitor.

*Trouble can be avoided with the self-diagnostic alarms* that is
output when the life span is near.

*Any of alarm for main circuit capacitor, control circuit capacitor, inrush current limit
circuit and cooling fan can be output.

(3) Maintenance timer

Maintenance timer output function can also inform of
maintenance time for peripheral equipments.
*Average output current value and maintenance timer value are output as pulses.

(5) Improved workability

<Removable terminal block (B

¥When exchanging the inverter, the control
circuit terminals can be exchanged.

The removable terminal block of the FR-
F500 series can be used.

(The terminal block of the FR-F700 series is compatible with
that of the FR-F500 series.

Note that some functions of the FR-F700 series are restricted
when using the terminal block of the FR-F500 series.)

FR-F700 series

F=

FR-F500 series

-Easy replacement of cooling fan (C

¥The installation position of the cooling fan is in the
upper portion of the inverter.

Fan replacement is easily done without having to
remove the main circuit wires.

«Wiring is easy with the combed shaped wiring cover (D

¥Wiring cover can be reinstalled after wiring
(200V class 22K or less, 400V class 30K or less)

<Possible to copy parameters with operation panel (A
¥Parameter setting for multiple inverters is simple by
copy with the operation panel.

eAlarm history
¥Alarm history (alarm details and frequency, current, voltage
and cumulative energization time at time of alarm
occurrence) can be displayed on the operation panel and
the cause of a trouble can be checked.(up to 8 past alarms)

®Features

® Connection with
Peripheral Devices

® Why can the inverter
save energy?

@ Standard
Specifications

@ Outline Dimension
Drawings

@ Terminal Connection
Diagram

@ Terminal Specification
Explanation

@ Explanation of the
Operation Panel [MK¢)
(FR-DUO7)

@®Parameter List Ak

®Explanations of
Parameters

@ Protective Functions V494

® Option and
Peripheral Devices

@ Precautions for
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Full of attractive features!

& Ereeof Environmental Worries

Reduction of electromagnetic noises & &

A. Simple Operation

Equipped with operation panel with the popular setting dial (A

Inverter noises have been reduced with the adoption of new technologies.

-Newly developed noise filter (EMC filter)
¥Because of the built-in EMC filter, the inverter itself can
comply with the EMC Directive (2nd environment*!) by
setting the connector to "with filter"(*2*3),

130[FR-F74O-37K Conducted noise data]
[dBuv] 20| | — i

152 3 5 7 1 2 3 5 7 10 20 30
Frequency [MHz]
*1: Refer to the EMC instruction manual for compliance conditions.
*2: Leakage current will increase when the EMC filter is selected.
*3: Since the leakage current when using the EMC filter for the 200V class 0.75K and
1.5K is small, the filter is always valid (a setting connector is not provided).

¥Because of the built-in capacitive filter and zero-phase reactor (55K or less)
connecting the optional DC reactor to the inverter will comply with the
electric installation work common specification and machine installation
work common specification (2001) written under the general editorship of
the Japanese Ministry of land, infrastructure and transportation.

55K or less | Standard (Built-in) | Standard (Built-in) [Option (Sell separately)
75K or more | Standard (Built-in) | Option (Sell separately) | Standard (supplied)

Countermeasures for harmonic current output

«Small AC reactor (FR-HAL)/DC reactor (FR-HEL)
¥AC reactor and DC reactor options for the control of
harmonics current output has been miniaturized.

(DC reactor is supplied with the 75K or more as standard.)

=Connection with high power factor converter (FR-HC/MT-HC) is possible
¥Connection is possible to high power-factor converter for effective
suppressions of power-supply harmonics (coefficient K5=0).

Equipped with inrush current limit circuit

eBecause of the built-in inrush current limit circuit, the current
at power on is restricted.

*Operation is easy with the popular setting dial.
¥Frequency and parameters can be set without frustrations
¥Settings can be made quickly or slowly depending on fast
the dial is being turned.
¥Settings are certain due to the "clicking" sensation and notch on dial

Example of parameter change

eOperation panel is detachable and can be installed on the
front cover. (Cable connector
option is required.)

*PU/EXT (operation mode)
switchover key is available.

«Dial/key operation lock
function is available.

A

PU/EXT
Example of
operation mode

FR Configurator (setup software)

<From start up to maintenance of the inverter is simple.
*Possible to save and print parameter setting file making

6. Enhanced Network

RS-485 terminal is standard equipped @&

1. Global compliance
Complies with UL, cUL, EN (LVD) standards

*RS-485 terminals are available in addition to the PU.
connector. RS-485 communication can be performed using
the operation panel or parameter unit. Since terminals for
input and output are provided separately, multi-drop
connection is easily done.

*Modbus-RTU (Binary) protocol has been added for
communications in addition to computer link.

Possible to correspond with major networks

*Possible to connect with LonWorks, CC-Link Ver.1.1 and Ver.2.0,
DeviceNetw and Profibus-DP when used with communication
options

Power Inverter Inverter
supply Up to 42 units can

unit  CPU @ be connected

when connections

( are inverter only

FR-A7NC

Terminating
resistor

Terminating

resistor CC-Link

dedicated cable

Network management

@ ‘ computer
- /) Inverter -
Air-conditioner _L"&

@ CE

LISTED

Possible to switch sink/source with one-touch

<Possible to switch the logic of I/O terminals. Possible to use in
all regions

Wide voltage range

eAccommodate both 240V power supply (55K or less) and
480V power supply as standard

&. Wide Range of Functions

Remote output function

You can utilize the on/off of the inverter's output signals
instead of the remote output function of the programmable
logic controller.

Enhanced I/O is standard

«12 contact inputs, 3 analog inputs, 5 open collector outputs, 2

relay outputs, analog output and pulse output are all standard.

*Possible to assign variety of functions to contact inputs, open
collector outputs and relay outputs

<Possible to switch between voltage and current for the analog input.

*Possible to display the ON/OFF status of the I/O terminals on

LIINJIEQUIP

parameter management simple FR-A7NL FR-A7NL 3
(Possible to use communications connecting to any of PU connector and RS-485 terminals) the operatlon panel
] Simple magnetic flux vector control is possible
ree
Topology =High torque in low speed region is possible with simple
/-‘\ magnetic flux vector control
MELSOFT e (120% torque is possible at 3Hz with slip compensation)
= For torque — @)
Lighting Security system For energy savings ) —
Applied Motor Applied Motor|
(kw) (kw)
0.75 ) ) 75 ] [J
15 [ ) [ ] 90 [ ] [ ]
22 () [ ) 110 (] (]
FR-F7[20-0.75K e S - - s
. 5.5 [ ) [ ) 160 = (]
RO 700 7.5 . . 185 — .
11 [ ) [ ) 220 = (]
15 [ ) [ 250 — (]
2 200V class 0.75K to 560K | Indicate capacity (kW) 18.5 () () 280 — o
4 400V class 22 (] [ J 315 — [ J
30 () (] 355 = (]
;um:m'lﬂFm 37 . . 400 — .
45 () () 450 - (]
55 [ ) [ ] 500 - (]
560 — [ ]

LonWorks® is a registered trademark of Echelon Corporation and DeviceNet is of ODVA.

@ :Available models — :Not available

. Explanations q Teminal Connecton Outline Peripheral Devices
Compatibility Motor Instructions Options T:migg\r']‘: of ParaLrim;?ter Op;arﬁglon Teminz‘g%g}'ﬂcaﬁon Dimension s Setgi?ig:{i%ns Why energy Features
Parameters Explanation Drawings P savings?
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Connection with Peripheral Devices

Peripheral devices necessary for driving the FR-F700

Three-phase AC power supply
Use within the permissible power supply

specifications of the inverter.
(Refer to page 7.)

series inverter are indicated below.

Inverter (FR-F700)

The life of the inverter is influenced by ambient temperature.
The ambient temperature should be as low as possible within

PLC the permissible range. (Refer to page 8.) This must be noted
especially when the inverter is installed in an enclosure.

i Wrong wiring might lead to damage of the inverter. The control

- signal lines must be kept fully away from the main circuit to

protect them from noise.

Moulded case circuit

breaker (MCCB)

or earth leakage circuit

breaker (ELB), fuse

The breaker must be selected carefully since
an in-rush current flows in the inverter at

power on.
(Refer to page 57.)

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.
(Refer to page 57.).

Reactor (FR-HAL, FR-HEL)

Reactors (option) should 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.

For the 55K or less, remove the jumpers across
terminals P/+-P1 to connect to the DC reactor.
(Refer to page 51.).

AC reactor

(FR-HAL) (FR-HEL)
(Refer to page 51.) For the 75K or more, a DC
Noise filter reactor is supplied.

Always install the reactor.

(FR-BLF) (Refer to page 51.)

A i
oo/ Itis not necessary

RS-485 terminal block

The inverter can be
connected with computers
such as PLC.

It supports Mitsubishi inverter
protocol and Modbus-RTU
(binary) protocol.

MII&JBM
IH[[IHI]\.F?GU

Noise filter
(FR-BSFO01, FR-BLF)

Install a noise filter to reduce

pi+p1 RILLS/L2 T3

P/+N/- E_ th Uuvw the electromagnetic noise
ar I I I generated from the inverter.
(Ground) Effective in the range from

about 1MHz to 10MHz.
When more wires are passed

through, a more effective result

- r
can be obtained.

| I I for the 55K or less.

Power regeneration
common converter

(FR-CV+1)

Power regeneration
converter (MT-RC+2)
Greater braking capability
is obtained.

Install this as required.

High power factor
converter
(FR-HC+1, MT-HC*2)
Power supply harmonics

can be greatly suppressed.
Install this as required.

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

The rel
capabi
exhibit
Install

Resistor unit
(FR-BR*1, MT-BR5%2)

Brake unit
(FR-BU*1, MT-BU5+2)

=
0’ Motor

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.

generative braking

lity of the inverter can be
ed fully.

this as required.

Refer to page 49 for the option list and details.



Why Can the Inverter Save Energy?

gl J7D (JSERIES

The load torque of a motor-driven machine generally changes depending on speed. On the other hand, motor output is
proportional to the product of load torque and speed as indicated in the following formula, and therefore, necessary motor
output varies with speed.

Motor output P = T X N/(9550 X 77) [kKW]
T : Motor shaft-equivalent load torque [N-m]
N : Motor speed [r/min]
n : Machine efficiency

When this motor is operated by the inverter, the inverter output provides the frequency f appropriate to the motor speed,
and the then output voltage V is determined by a "V/f = constant" pattern in the case of a constant-torque load.

For example, when the motor is operated at middle speed, f, i.e. output voltage V, decreases, and therefore, the inverter
output power V x | reduces if the output current | is constant.

Proportionately, the inverter input current decreases and the power consumption reduces. Namely, when the motor output
reduces, the input power of the inverter also decreases as a matter of course.

The fundamental principle of energy saving by the inverter is to eliminate wasted power consumption by minimizing loss
caused by the other devices and minimizing the motor output as compared to the other system (for example, commercial
power supply operation or secondary resistance control of wound-rotor motor). A maximum energy saving effect is
produced on a fan, pump or like by the variable-torque load characteristic that reduces load torque as speed decreases.

Motor speed control enables substantial energy-saving operation as compared to commercial power supply operation.

Damper control (discharge side)

100
80
g
c
=]
2 60
1S /
7 Amount of
S energy|saved
O 40
o
2
o
o Inverter control
20

40 60 80 100

Air volume (%)

Damper control

15kW

¥2,010,000

15kW

Save

¥ 1,340,000
Inverter ayear
energy-saving
control

skw o

¥670,000

For example, when a 15kW motor is operated at 60% air volume and
the power charge is 17 yen/kW-h, the power charge as much as below
can be saved in a year.

(1)Damper control

15kWx0.9x17 yenx24hx365days = 2.01 million yen
(2)Inverter control

15kWx0.3x17 yenx24hx365days = 0.67 million yen

(1) - (2) = energy-saving effect
Approx. 1.34 million yen

Features
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o
45 (VU SERIES
Standard Specifications 7 sz

@ Rating
0200V class
Type FR-F720-00K 0.75| 15| 22 | 37 | 55|75 | 11 15 (18.5| 22 | 30 | 37 | 45 | 55 | 75 | 90 | 110

Applied motor capacity (kW)+1 075|151 22 |37 |55 |75 | 1 15 | 185 | 22 30 37 | 45 55 | 75 90 | 110

Rated capacity (kVA)-2 16 | 27 | 37|58 |88 (118|171|221| 27 | 32 | 43 | 53 | 65 | 81 | 110 | 132 | 165
?,_ Rated curent (A}s 42 (70| 96 |152| 23 | 31 45 | 58 | 70 | 85 | 114 | 140 | 170 | 212 | 288 | 346 | 432
£ (3.6) | (6.0) | (8.2) | (13) | (20) | (26) | (38) | (49) | (60) | (72) | (97) | (119) | (145) | (180) | (244) | (294) | (367)
O | Overload current rating*4 120% 60s, 150% 3s (inverse time characteristics)

Voltage*s Three-phase 200 to 240V
%: Rated input AC voltage/frequency Three-phase 200 to 220V 50Hz, 200 to 240V 60Hz
% Permissible AC voltage fluctuation 170 to 242V 50Hz, 170 to 264V 60Hz
% | Permissible frequency fluctuation +5%
§ Power supply system capacity (kVA)«e | 2.5 ‘ 45 | 5.5 | 9 | 12 | 17 | 20 | 28 | 34 | 41 52 | 65 ‘ 79 ‘ 99 ‘ 110 ‘ 132 ‘ 165
Protective structure (JEM 1030)*s Enclosed type (IP20)*7 Open type (IP00)
Cooling system Self-cooling Forced air cooling
Approx. mass (kg) 18 22 |35[35[35][65|65[75[13[13] 14|23 |35]35][67]70]70
0400V class

Type FR-F740-00K 0.75 | 1.5 2.2 3.7 5.5 7.5 1 15 18.5 | 22 30 37 45 55

Applied motor capacity (kW)+1 0.75 15 2.2 3.7 5.5 7.5 11 15 18.5 22 30 37 45 55

Rated capacity (kVA)-2 1.6 2.7 3.7 5.8 8.8 122 | 175 | 221 | 26.7 | 328 | 434 | 53.3 | 64.8 | 80.8
g etz Gt (05 2.1 3.5 4.8 7.6 11.5 16 23 29 35 43 57 70 85 106
£ (1.8) | (3.0) | (4.1) | (64) | (98) | (13) | (19) | (24) | (30) | (36) | (48) | (8O) | (72) | (90)
O | Overload current rating#4 120% 60s, 150% 3s (inverse time characteristics)

Voltage*s Three-phase 380 to 480V
= Rated input AC voltage/frequency Three-phase 380 to 480V 50Hz/60Hz
% Permissible AC voltage fluctuation 323 to 528V 50Hz/60Hz
% | Permissible frequency fluctuation +5%
§ Power supply system capacity (kVA)s | 2.5 ‘ 4.5 | 55 ‘ 9 ‘ 12 | 17 ‘ 20 ‘ 28 | 34 ‘ 41 ‘ 52 66 ‘ 80 | 100

Protective structure (JEM 1030)+s
Cooling system

Enclosed type (IP20)*7 Open type (IP00)

Self-cooling Forced air cooling

Approx. mass (kg) 35 [ 35 | 35 [ 35 | 35 [ 65 |65 [ 7575 [ 13 | 13 ] 23 | 35 [ 35
Type FR-F740-00K 75 90 | 110 | 132 | 160 | 185 | 220 | 250 | 280 | 315 | 355 | 400 | 450 | 500 | 560
Applied motor capacity (kW)+1 75 90 110 | 132 | 160 | 185 | 220 | 250 | 280 | 315 | 355 | 400 | 450 | 500 | 560
Rated capacity (kVA)-2 110 | 137 | 165 | 198 | 247 | 275 | 329 | 366 | 416 | 464 | 520 | 586 | 659 | 733 | 833
§_ Rated current (A)3 144 | 180 | 216 | 260 | 325 | 361 | 432 | 481 | 547 | 610 | 683 | 770 | 866 | 962 | 1094
2 (122) | (153) | (183) | (221) | (276) | (306) | (367) | (408) | (464) | (518) | (580) | (654) | (736) | (817) | (929)
O | Overload current rating*4 120% 60s, 150% 3s (inverse time characteristics)
Voltage*s Three-phase 380 to 480V
%: Rated input AC voltage/frequency Three-phase 380 to 480V 50Hz/60Hz
% Permissible AC voltage fluctuation 323 to 528V 50Hz/60Hz
% | Permissible frequency fluctuation 5%
§ Power supply system capacity (kVA)s [ 110 ‘ 137 | 165 | 198 | 247 ‘ 275 ‘ 329 ‘ 366 | 416 | 464 | 520 | 586 ‘ 659 ‘ 733 ‘ 833

Protective structure (JEM 1030)*s Open type (IP00)

Cooling system Forced air cooling

Approx. mass (kg) 37 | 50 | 57 [ 72 | 72 | 110 [ 110 | 220 | 220 | 220 | 260 | 260 | 370 [ 370 | 370

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

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

*3. When operating the inverter with the carrier frequency set to 3kHz or more, the carrier frequency automatically decreases if the inverter output
current exceeds the value in parenthesis of the rated current. This may cause the motor noise to increase.

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

*5.  The maximum output voltage does not exceed the power supply voltage. The maximum output voltage can be changed within the setting range.
However, the pulse voltage value of the inverter output side voltage remains unchanged at about v2 that of the power supply.

*6. The power supply capacity varies with the value of the power supply side inverter impedance (including those of the input reactor and cables).

*7. 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).

*8. FR-DUO7 : IP40 (Except for the PU connector).
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@® Common specifications

Control system High carrier frequency PWM control (V/F control)/optimum excitation control/simple magnetic flux vector control
Output frequency range 0.5 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/11bit, terminal 1: -10V to +10V/11bit)
setting resolution 0.06Hz/0 to 60Hz (terminal 1: O to +5V/10bit)

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

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 120% (3Hz) when set to simple magnetic flux vector control and slip compensation

0 to 3600s (acceleration and deceleration can be set individually), linear or S-pattern acceleration/deceleration mode
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 150% adjustable), whether to use the function or not can be selected

Features

savings?

Peripheral Devices
Why energy

Voltage/frequency characteristics

Control specifications

Acceleration/deceleration time setting

%]
ot
h=pcl
T ©
T O
%EE

(53
(284
2

Analog input Terminal 2, 4: 0 to 10V, 0 to 5V, 4 to 20mA can be selected
Frequency g Inp! Terminal 1: -10 to +10V, -5 to 5V can be selected

setting signal
e Digital input Four-digit BCD or16-bit binary using the setting dial of the operation panel (when used with the option FR-A7AX)

Available individually for forward rotation and reverse rotation. 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, second function selection, terminal 4 input selection, JOG operation selection, selection of automatic
restart after instantaneous power failure, external thermal relay input, HC connection (inverter operation enable
Input signals signal), HC connection (instantaneous power failure detection), PU operation/external inter lock signal , PID control
enable terminal, PU operation, external operation switchover, output stop, start self-holding selection, forward
rotation command, reverse rotation command, inverter reset, PTC thermistor input, PID forward reverse operation
switchover, PU-NET operation switchover, NET-external operation switchover, command source switchover.

Maximum and minimum frequency settings, frequency jump operation, external thermal relay input selection, polarity
reversible operation, automatic restart after instantaneous power failure operation, original operation continuation at
instantaneous power failure, commercial power supply-inverter switchover operation, forward/reverse rotation
prevention, operation mode selection, PID control, computer link operation (RS-485).

You can select any seven signals using Pr.190 to Pr.196 (output terminal function selection) from among inverter
running, up-to-speed, instantaneous power failure /undervoltage, overload warning, output frequency detection, second
output frequency detection, regenerative brake prealarm*4, 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-
Operating status inverter switchover MC2, commercial power supply-inverter switchover MC3, fan fault output, heatsink overheat pre-
alarm, inverter running start command on, deceleration at an instantaneous power failure, PID control activated, during
retry, during PID output suspension, life alarm, alarm output 3 (power-off signal), power savings average value update
timing, current average monitor, alarm output 2, maintenance timer alarm, remote output, minor failure output, 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 | You can select any seven signals using Pr.313 to Pr. 319 (extension output terminal function selection) from among
FR-A7AY, FR-A7AR | control circuit capacitor life, main circuit capacitor life, cooling fan life, inrush current limit circuit life and the above
(option) stated signals. (Only positive logic can be set for terminals of the FR-A7AR.)

Selection can be made from output frequency, motor current (steady or peak value), output voltage, frequency setting
value, running speed, converter output voltage (steady or peak value), electronic thermal relay function load factor,
Pulse/analog output input power, output power, load meter, reference voltage output, motor load factor, power saving effect, regenerative
brake duty*4, PID set value, PID measured value using Pr.54 "FM terminal function selection (pulse train output)" and
Pr.158 "AM terminal function selection (analog output)".

Outline
Dimension
Drawings

Start signal

Terminal Connection
Diagram
Terminal Specification
Explanation

Operation
Panel

Operational functions

Operation specifications
Parameter
List

Explanations
of
Parameters

Output signals

Protective
Functions

Options

Output frequency, motor current (steady or peak value), output voltage, frequency setting, running speed, converter
output voltage (steady or peak value), electronic thermal relay function load factor, input power, output power, load
Operating status meter, cumulative energization time, actual operation time, motor load factor, cumulative energization power, power
PU saving effect, cumulative saving power, regenerative brake duty+*4, PID set point, PID measured value, PID deviation
(FR-DUO7/ value, inverter 1/0O terminal monitor, input terminal option monitor1, output terminal option monitor+1, option fitting
FR-PU04) status monitor+2, terminal assignment status*2

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

Interactive guidance | Operation guide/trouble shooting with a help function*2

Display

Instructions

Alarm definition

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 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 resistance overheat, communication alarm (inverter), analog input alarm,
internal circuit alarm (15V power supply), fan fault, overcurrent stall prevention, overvoltage stall prevention,
electronic thermal relay function prealarm, PU stop, maintenance timer alarm*1, brake transistor alarm*4, parameter
write error, copy operation error, operation panel lock, parameter copy alarm

Motor

Protective/warning function

Compatibility

Ambient temperature -10°C to +50°C (non-freezing)

Ambient humidity 90%RH or less (non-condensing)

Storage temperature*3 -20°C to +65°C

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

Altitude, vibration Maximum 1000m above seal level, 5.9m/s? or less *5 (conforms to JIS C 60068-2-6)

Warranty

Environment

Can be displayed only on the operation panel (FR-DUQ7).
Can be displayed only on the parameter unit (FR-PU04).
Temperature applicable for a short period in transit, etc.
Only the 75K or more functions.

2.9m/s? or less for the 185K or more.

% %%
LN =
Inquiry

*
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Outline Dimension Drawings

ne
4787 UV SERIES

e FR-F720-0.75K, 1.5K

E— G|
2-¢6 hole
0
—% 1)
sl |
I NS
IS
95 0 5
110 ~ D
L J Inverter Type D D1
Snnnnne FR-F720-0.75K 110 21
=] -
il 8]
(Unit: mm)
o FR-F720-2.2K, 3.7K, 5.5K
o FR-F740-0.75K, 1.5K, 2.2K, 3.7K, 5.5K
0
N~
S =1 =
@ooo 6
00O
2-¢6 hole
— 011
e
i 1
-6 125 2 5
150 ~ 140
)
: * The FR-F740-0.75K to
ﬁ ]L 2.2K are not provided
o o with a cooling fan.
rl [ 0
Q
) L
‘ 144 ‘

(Unit: mm)
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e FR-F720-7.5K, 11K, 15K
e FR-F740-7.5K, 11K, 15K, 18.5K

7.5

Features

7? C B==" |::::: $ =] L——;jﬂ,

246 hole 8gd i E@ o

savings?

Peripheral Devices
Why energy

12}
c
hepe)
=4
T ©
T
%»:
(53
fx]
283
(2]

L[]
>
-
©
o
7.5
o

Dimension
Drawings

Inverter Type H H1 D D1
FR-F720-7.5K, 11K
FR-F740-7.5K, 11K
FR-F720-15K
FR-F740-15K, 18.5K

Terminal Connection

260 | 245 170 84

300 | 285 | 190 | 101.5

Operation
Panel

(Unit: mm)

Parameter
List

o FR-F720-18.5K, 22K, 30K
o FR-F740-22K, 30K

Explanations
of
Parameters

2-¢10 hole

@—Flo

Protective
Functions

380
400

Options

]
o
Instructions

10

Motor

* The FR-F720-30K is
not provided with a
wiring cover.

Compatibility

101.5

Warranty

(Unit: mm)

Inquiry
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o FR-F720-37K, 45K, 55K
o FR-F740-37K, 45K, 55K
2-¢d hole -
T
& %
= a = o]
® ® I —
Ve \
[ B=
e i
1 8
m HHH
. . [ ]
= =
¥ =]
W2 S 13.2
W1 D
W
Inverter Type w w1 | W2 H HA1 d D
FR-F720-37K
FR-F740-37K 325 270 10 530 10 10 195
FR-F720-45K, 55K
FR-F74045K. 55K 435 | 380 | 12 | 525 | 15 | 12 | 250
(Unit: mm)
® FR-F740-75K, 90K
2-¢12 hole " ¢ DC reactor supplied
| .
@Q; @g . Rating plate 2 terminal
© © = — /\) ‘ (for M12 bolt)
L =7 i
| H
AR
[ B
[e]el®)
oooz ! P1, P
2
[ I 7 *
4-installation hole mmﬂmu
HHH (for M6 screw) Within D ‘
. . l:l E()a(rt’aégsrsrirx) terminal
ﬁ? f = Eq
2l S 132 Inverter Type | W |W1 | H | H1 | D '\?:s)s
wi D 9
w (FFF;_FJEE:L?;K) 140 | 120 | 320 | 295 | 185 | 16
InverterType | W |W1 | H | H1 | D PRP7A0-90K 150 | 130|340 | 310 | 190 | 20
FR-F740-75K 435 | 380 | 525 | 550 | 250 (ARSI 0)
FR-F740-90K 465 | 400 | 595 | 620 | 300
(Unit: mm)




oFR-F740-110K

15

Z-412hole o DC reactor supplied
Q\G{ @ @ d)/EQ Qj Rating plate g
) : T =) - B
— 0 [ Blo o4

310+10
340*10

&oo
o0
— o0
595
620
-
o =

ole” g | 2%
i:g ﬁmo : Within 195
Earth (ground) terminal g 3
(for M6 screw) =
s Ry (- - 5
LA h 1 Inverter Type Mass (kg) ae
| 400 | ‘3 200 32 FR-F740-110K(FR-HEL-H110K) 22 _
(Unit: mm) §
oFR-F720-75K, 90K, 110K 5 &
oFR-F740-132K, 160K -
id
2-12 hole B
@é_{n @ @ é@ 3
ORI ODHDOOTOIE) MDD [t g
O D a1 — g
— 0
8% 00
o HHH HHHHHHHHHHH Est
I b I ® DC reactor supplied g &
IO
. . Ble  efaiy ] I
P1 g
. . ]
= P 2
_ﬁ‘r 400 WQEF 32 | I —— E\ "é
B - H\? ‘ = Q\‘ ?‘74 llation hol z
s =
Earth (ground) terminal
(for M6 screw) =
g
Inverter Type W | W | H | H | D s T:gs)s -
FR-F720-75K(FR-HEL-75K) 150 130 340 310 190 M6 17 %
FR-F720-90K(FR-HEL-90K) 150 130 340 310 200 M6 19 g
FR-F720-110K(FR-HEL-110K) 175 150 400 365 200 M8 20 3
FR-F740-132K(FR-HEL-H132K) 175 150 405 370 200 M8 26
FR-F740-160K(FR-HEL-H160K) 175 150 405 370 205 M8 28 %
(Unit: mm) §
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e FR-F740-185K, 220K, 250K, 280K, 315K, 355K

H2

3-¢12 hole
S = Ly — o

" NI GO0 DO
MOV RDHOUTRAIND DRI

LTy
o N
LT °

H1
H

o
o
S

I |°
I
Il

o
e[l

Il
Il
Il

L
Ml

l
L
l

l

DI
I
I
i -0
[Tl
om0 - I

Il 1
I -1

Il

= = —n— 3.2
wz‘ wi ‘ wi L{‘L 2 o} T
w
Inverter Type w w1 w2 H H1 H2 H3 D
FR-F740-185K, 220K 498 200 49 1010 985 15 10 380
FR-F740-250K, 280K, 315K 680 300 40 1010 985 15 10 380
FR-F740-355K 790 315 80 1330 1300 15 15 440
e DC reactor supplied
2-terminal (for ¢ bolt)
P1 P1
| T
p P
On=
= = /VE
B |= Q @ :
Wi 4-installation hole
w (for S screw) Within D
Earth (ground) terminal
(for S1 screw)
* Remove the eye nut after installation of the product.
Inverter Type W wi H HA D s s1 | s2 0 N('::)s
FR-F740-185K(FR-HEL-H185K 175 150 405 370 240 M8 M6 — M12 29

FR-F740-220K
FR-F740-250K
FR-F740-280K
FR-F740-315K
FR-F740-355K

FR-HEL-H220K
FR-HEL-H250K
FR-HEL-H280K
FR-HEL-H315K
FR-HEL-H355K

175 150 405 370 240 M8 M6 M6 M12 30
190 165 440 400 250 M8 M8 M8 M12 35
190 165 440 400 255 M8 M8 M8 M16 38
210 185 495 450 250 M10 M8 M8 M16 42
210 185 495 450 250 M10 M8 M8 M16 46

,\,\,\,\,\,\
N NG} R NS NS} NS

(Unit: mm)
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e FR-F740-400K

3-012 hole ¢ DC reactor supplied
=F[0] o + = [O]+g

OO ORI O, T === 2 tmina e N\

Features

I 4-915 hole
[ ‘ :
O1e 46 n
& J g o
= = H ]
[ H & &
(a5 O EPléB @ ! g ?‘-\g,
. . Sgg
1 =5 S
P1 225
: 2=
o| o a
sl H
o| M
2 1l
8 8 =
i
S
w a8
ﬁ, =] %)
ofle i
4V Al H S o
o E 2<
. . | | 53
A . — ‘ 195 ||| \d-installation hole -g fa}
. T AJO] = PN = [OTa= 220 (for M10 screw) Within 250
1 315 ‘ ‘

315 45 45 Within 235 5
790 440 Earth (ground) terminal é
(for M8 screw) =X
I i L R L I * Remove the eye nut after installation of the product. 5
[ FH v 2
—— T 9 Inverter Type I\I(I:;s S5
0 N E c
- rol — — L1 ° FR-F740-400K(FR-HEL-H400K) 50 glE
(Unit: mm)
o
o FR-F740-450K £Z
g
4412 hole ¢ DC reactor supplied
(= P Y — ) 2 o
M, O, R T == Ralng plate 2 3
’ ' ' e 2ema Feee 555
MO 4-915 hole _% §
EREEEEEEE % st z N
, P1e]e % e Y
il o
Q
i 1. L
0 0 < v "
S
40 =3
ﬁ»je P (o]
ey || el
: : B ¢l el
_ ’ ) | ! 195 ! \4-nstallation hole é
e ) o o) —c= = 220 (for M10 screw) Within 270 2
12 4.5 4.5 -
= 300 ‘ 300 ‘ 300 ‘ 440 Within 240
995 Earth (ground) terminal
950 (for M8 screw) 8
(=}
ﬂwu Hsm I3 HN/- PL Hp/+ ﬂ |lv ﬂ K * Remove the eye nut after installation of the product. =
B} Mass
SR 2 i Inverter Type >
) g o
i — 5 N m— FR-F740-450K(FR-HEL-H450K) 57 3
=
(Unit: mm) 38
2
g
&)
=
£
g

14



e FR-F740-500K, 560K

4412 hole ¢ DC reactor supplied
r s 3 3 A‘ A/A‘I Rating plate
D MR, DRI, (N ===
' | A
[T
[0 +615 ot
N s i & & i» =,  Earth (ground) terminal
= @ =~ (for M12 screw)
< | @oF
\::‘ * Remove the eye nut after installation of the product.
Within 245
2-M12 eye nut
& TOT TOT =
2L a0 | a0 | om0 | 440 R =
995 £
950 =
ﬂmu Hsu T/LsHN/- PL Pt ﬂv H Jg | EL L=
[*) O ] O -
o I —
- o -] [} Lo - ) D+£10
Inverter Type H D D1 AEED
(kg)
FR-F740-500K(FR-HEL-H500K) 345 455 405 67
FR-F740-560K(FR-HEL-H560K) 360 460 410 85
(Unit: mm)
e Operation panel (FR-DU07)
<Outline drawing> <Panel cutting dimension drawing>
Panel )78
FR-DUO7 -
o 3.2max | \\4
L] = ' |
(oo 3|3 : e i
N/ 000 | s
Cable
3 le 72 3 Operation panel connection connector
78 (FR-ADP)
81
(Unit: mm)
e Parameter unit (option) (FR-PU04)
<Outline drawing> <Panel cutting dimension drawing>
165
8 24, 13 2375
15 105 i 11.75
T— | 2 5-¢4 hole
T, Tebl iR 4
- s s
o \ S o HE
N % 5-M3 screwoo %
ffective
i /Eeptl:A.S i &
— | | i
40 « 40

Select the installation screws whose length will not exceed the effective depth of the installation screws threads.

(Unit: mm)




Terminal Connection Diagram

*1. DC reactor (FR-HEL)
Be sure to connect the DC reactor
supplied with the 75K or more.

*6. A CN8 connector is

Sink logic ) !
provided with the

(©Main circuit terminal

When a DC reactor is connected Onii 75K or more. 3
O Control circuit terminal to the 55K or less, remove the Earth b e (Option) =
i 1 ’ . T
jumper across P1-P/+. (groung)JUmper: -~ Jumper : *7. Do not use PR and PX terminals. §

[

Please do not remove the jumper
connected to terminal PR and PX.

P/+ PR PX:7 N/-

MCCB MC CN8+6 g
FEEEEEE FRREEEED : u Motor z B,
Three-phase AC ™ X S/L2 - S5
power supply e oo Bk R — W 223
Gt el ) 1 ON i Connector for T Earth
Jumper, — L RULLL: Fo—o with/without ~ (ground) -
2 ()S1/L21 OFF !EMC filter *8 . | - cable B
*2. To supply power to the : : 5 *8.The 200V class 0.75K and 1.5K c=
control circuit separately, Earth — 7 @ ‘ Main circuit ‘ @ 7| are not provided with the ON/OFF & g
remove the jumper across (Ground) = = connector of the EMC filter. 9
R1/L11 and S1/L21. ‘ Control circuit ‘

1 Control input signals (No voltage input allowed)

=7}
tu.g =2
Forward Relay output; % 5%
Terminal functions tati ) ; ' OEx
; i rotafior Terminal functions =
vary with the input start !

terminal assignment | Reverse Relay output 1 |vary with the output
(Pr. 178 to Pr. 189) rotation f (Alarm output) |terminal assignment _
: i start (Pr. 195, Pr. 196) =
Start self-holding selection ¢ =

Terminal Specification

=
2
p=1
8
£
£
5
o
=
=
£
k]

High speed ¢—
Multi-speed | siqqie speede——— Relay output 2 S
selection =
(e
Low speed ¢—— ! &
Open collector output
Jog mode ¢ (ORunning

Terminal functions
vary with the output
terminal assignment

0
e

u T
=) |m

Second function selection |
*3. AU terminal

(OUp to frequency

Parameter
List

Instantaneous
can be used | Output stop $——— Opower failure . | (PT- 190 to Pr. 194)
as PTC input o
terminal. Reset ¢ == ()Overload

c

Terminal 4 input selection |
(Current input selection)

Explanations
of
Parameters

()Frequency detection

Selection of automatic restart SE
after instantaneous  § S é O.pen collector output common "
power failure 80 = ! Sink/source common < S
Contact input common R S 83
D 9. Itis not necessary S5
24VDC power supply PC I N ngiltco%"ftr)mrt]ﬁéhe =
; i | connector indi
_ (Common for external power supply wransiston) | . ! operation panel. |, .
P L L Gt ndicator "
| Frequency setting signal (Analog) 10E(+10V) : - U (Frequency meter, etc) 5
: A — - 10(+5V) : M | g
' - 3 [ [ : Calibration Moving-coil type
i Frequency setting =5, | P 0to 5VDC ! resistor 9 _[IL | | 1mA full-scale
: potentiometer | < - - 2 (0010VDC  cgiocteq) %
- 12W1kQ L 5 \42manc ) "4; 2
H *5 1 [ (] ' + =
] [N .| (Analog common) : ) Analog signal output é
i l (0 to 10VDC) 2
: o AN ] 0to +10VDC : Q)
i Auxiliary input E+)) [ (I (0 to +5VDC selecled) e .
i J”"”:’/ Nl TXD+ L T RS-485 terminals | _
: Terminal 4 input (+) AN — 4 410 20MADC . I:g T ; £
E (Current input) () ; 77777 L/j (8%8 ?g\[l)[():c selected)*4 ! TXD- > Data transmission : =
I |*4. Terminal input E :'Ef({r{,{e'gté} --------------------------- . —— 3 . E
i specifications can be ' ! for plug-in option i L } Data reception I 2
! changed by analog input [ plug . p 0 ' \ | =
| specifications switchover , 1 connection i ' =
H (Pr. 73, Pr. 267). Lo N GND : g
' [ - :: ' <}
i |5 Itis recommendedtouse | 1| Option connector 1 | ! Terminating: - - : o
P 2Wikawhenthe | by Tesislyee 5V (Permissible load !
' requency setting signal is i ' ' >
! changed frequently. ' T G‘JV_f?E‘I_l_OP!‘?'?Q____: =
e o Do %
—— CAUTION =
To prevent a malfunction due to noise, keep the signal cables more than 10cm away from the power cables.
Be sure to use the inverter and motor after grounding (earthing) them. >
This connection diagram assumes that the control circuit is sink logic (initial setting). Refer to the instruction manual for the gy

connection in the case of source logic.
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Terminal Specification Explanation

-
457 NI SERIES

Type | Terminal Symbol Terminal Name Description
R/L1, S/L2, T/L3 AC power input Connect to the commercial power supply.
u,v,w Inverter output Connect a three-phase squirrel-cage motor.
Power supply for control |Connected to the AC power supply terminals R/L1 and S/L2. To retain the alarm display and
R1/L11, S1/L21 N . .
. circuit alarm output, apply external power to this terminal.
§ P+ N/- T Connect the brake unit (FR-BU, BU, MT-BU5), power regeneration common converter (FR-
2 ’ CV), power regeneration converter (MT-RC) or high power factor converter (FR-HC, MT-HC).
g P/+ P1 DC reactor connection For the 55K or less, remove the jumper across terminals P/+ - P1 and connect the DC reactor.
’ (For the 75K or more, a DC reactor is supplied as standard.)
PR, PX Please do not remove or use terminals PR and PX or the jumper connected.
@ Earth (Ground) For earthing (grounding) the inverter chassis. Must be earthed (grounded).
STE Forward rotation start Turn on the STF signal to start forward rotation and turn it off to When the STF and STR
stop. signals are turned on
STR Reverse rotation start Turn on the STR signal to start reverse rotation and turn it off to simultanequsly, the stop
stop. command is given.
STOP s s.elf-holdlng Turn on the STOP signal to self-hold the start signal.
selection
RH, RM, RL Multi-speed selection Multi-speed can be selected according to the combination of RH, RM and RL signals.
JOG Jog mode selection Turn on the JOG signal to §e|ect Jog operation (initial setting) and turn on the start signal (STF
or STR) to start Jog operation.
Second acceleration/ Turn on the RT signal to select second acceleration/deceleration time.
RT deceleration time When the second function such as "second torque boost" and "second V/F (base frequency)"
selection are set, turning on the RT signal selects these functions.
Turn on the MRS signal (20ms or more) to stop the inverter output.
L) Output stop Use to shut off the inverter output when stopping the motor by electromagnetic brake.
§_ Used to reset alarm output provided when protective function is activated. Turn on the RES
= RES Reset signal for more than 0.1s, then turn it off.
g Recover about 1s after reset is cancelled.
‘g‘ Terminal 4 is made valid only when the AU signal is turned on. (The frequency setting signal
(¢} Terminal 4 input selection |can be set between 4 and 20mADC.)
AU Turning the AU signal on makes terminal 2 (voltage input) invalid.
PTC input AU terminal is used as PTC input terminal (thermal protection of the motor). When using it as
PTC input terminal, set the AU/PTC switch to PTC.
T Selection of automatic
-% cs restart after When the CS signal is left on, the inverter restarts automatically at power restoration. Note that
5 instantaneous power restart setting is necessary for this operation. In the initial setting, a restart is disabled.
_g' failure
= sD Contact input common Common terminal for contact input terminal (sink logic) and terminal FM. Common output
% (sink) terminal for 24VDC 0.1A power supply (PC terminal). Isolated from terminals 5 and SE.
5 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 common for
8 PC 24V/DC power supply, transistor output to this terminal to prevent a malfunction caused by undesirable currents. Can
contact input common be used as 24VDC 0.1A power supply. When source logic has been selected, this terminal
(source) serves as a contact input common.
10E X When connecting the frequency setting potentiometer at an initial DR, el Eslels [oRe)
Frequency setting power . . current 10mA.
status, connect it to terminal 10. —
10 supply Change the input specifications when connecting it to terminal 10E. RIS, [PEIIEEe D iz
current 10mA.
Inputting 0 to 5VDC (or 0 to 10V, 4 to 20mA) provides the maximum output frequency at 5V
Free ey @il (10V, 20mA) and makes input and output proportional. Use Pr.73 to switch from among input 0
2 to 5VDC (initial setting), 0 to 10VDC, and 4 to 20mA.
g’ (Sl Voltage input: Input resistance 10kQ + 1kQ Maximum permissible voltage 20VDC
E Current input: Input resistance 250Q + 2% Maximum permissible current 30mA
> Inputting 4 to 20mADC (or 0 to 5V, 0 to 10V) provides the maximum output frequency at 20mA
5 (5V, 10V) makes input and output proportional. This input signal is valid only when the AU
= 4 Frequency setting signal is on (terminal 2 input is invalid). Use Pr.267 to switch between the input 4 to 20mA and 0
E (current) to 5VDC, 0 to 10VDC (initial setting).
Voltage input: Input resistance 10kQ + 1kQ Maximum permissible voltage 20VDC
Current input: Input resistance 250Q + 2% Maximum permissible current 30mA
Frequency setting Inputting 0 to £5 VDC or 0 to £10VDC adds this signal to terminal 2 or 4 frequency setting
1 T signal. Use Pr.73 to switch between the input 0 to +5VDC and 0 to £+10VDC (initial setting).
Input resistance 10kQ + 1kQ), Maximum permissible voltage + 20VDC
5 Frequency setting Common terminal for frequency setting signal (terminal 2, 1 or 4) and analog output terminal
common AM. Do not earth (ground).
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48 (VU SERIES

Type | Terminal Symbol Terminal Name Description
Changeover contact output indicates that the inverter protective function has activated and the
> A1 B1.CH Relay output 1 (alarm output stopped. Abnormal: No conduction across B-C (Across A-C Continuity), Normal: Across
= T output) B-C Continuity (No conduction across A-C) Contact capacity: 230VAC 0.3A (Power factor=0.4)
o 30VDC 0.3A
A2, B2, C2 Relay output 2 1 changeover contact output Contact capacity: 230VAC 0.3A (Power factor=0.4) 30VDC 0.3A
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 |Permissible load 24VDC
SuU Up to frequency of £10% (initial value) of the set frequency. Switched high during |0.1A
5 acceleration/deceleration and at a stop.*1 (a voltage drop is 3.4V
© Switched low when stall prevention is activated by the stall maximum when the signal
_ % oL Overload alarm prevention function. Switched high when stall prevention is is on)
o= cancelled. *1
212 \PF Instantaneous power Switched low when an instantaneous power failure and under Alarm code (4bit) output
§_ o failure voltage protections are activated. *1 (Refer to page 36)
5 Switched low when the inverter output frequency is equal to or
% FU Frequency detection higher than the preset detected frequency and high when less than
% the preset detected frequency. *1
5 SE B - v\ 1rion terminal for terminals RUN, SU, OL, IPF, FU
= common
3 Output item:
Output frequency (initial
3 setting)
E FM For meter Permissible load current
2mA
Select one e.g. output frequency from monitor items. *2 1440 pl:I|SeS./S at 60Hz
The output signal is proportional to the magnitude of the (ORI NENE -
. o Output frequency (initial
corresponding monitoring item. setting)
()] A
% AM Analog signal output Outpgt §|gnal DLl
c Permissible load current
< 1mA (load impedance
10kQ2 or more) Resolution
8 bit
With the PU connector, communication can be made through RS-485.
(for connection on a 1:1 basis only)
- PU connector PU connector . Conforming standard EIA-.485(RS-485)
o . Transmission format : Multidrop
§ . Communication speed : 4800 to 38400bps
= . Overall length : 500m
g TXD+ Inverter transmission With the RS-485 terminal, communication can be made through RS-485.
<} TXD- terminal Conforming standard : EIA-485 (RS-485)
O |RS-485 - o ) .
terminal RXD+ Inverter reception Transmission format : Multidrop link
RXD- terminal Communication speed  : 300 to 38400bps
SG Earth (Ground) Overall length : 500m
—— 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 fromPr:. 178 to Pr. 196 (I/O terminal function selection)
*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.
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Explanation of the Operation Panel (FR-DU07) = -
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Operation mode indication

PU: Lit to indicate PU operation mode.
EXT: Lit to indicate external operation mode.
NET: Lit to indicate network operation mode.

Unit indication
- Hz: Lit to indicate frequency.
- A: Lit to indicate current.
- V: Lit to indicate voltage.
(Flicker when the set frequency monitor is
displayed.)

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.

Monitor indication
Lit to indicate monitoring mode.

No function

Monitor(4-digit LED) Hz MON P.RUN
Shows the frequency, parameter A pPU EXT NET
number, etc. LI

V' REV

/ Setting dial
(Setting dial: Mitsubishi inverter
dial)

Used to change the
frequency setting and
parameter values.

Mode

switchover
Used to change

MITSUBISHI

FREQROL:F 700

PU: PU operation mode
EXT: External operation mode

each setting mode.

Operation command
forward rotation
Operation command
reverse rotation
FR-DUO7 @
Stop operation

Alarms can be reset

@Used to set each setting.

If pressed during operation, monitor
changes as below;

Running |_, |Output |_, (Output |,

frequency current voltage
4 |

* 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.)
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@ Basic operation

Operation mode switchover

At powering on (external operation mode)

by - -

PU operation mode
(output frequency monitor)

Monitor/frequency setting

ﬂL@

| E—

PU Jog operation mode

L
"(Examplg)%

=

Value change

. -

Output current monitor

‘ £ and frequency flicker. ‘

Frequency setting has been
written and completed!!

Output voltage monitor

1 g . (& &)
Parameter setting mode
O

Parameter setting

Display the current
. setting
o" Wy
'Exampleﬁ
_Ehe B

Value change

- RN

Parameter clear

Parameter and a setting value
flicker alternately.

Parameter write is completed!!

-

Alarm clear

ALLCIY

All parameter
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.
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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-DUQ7). For details of parameters, refer to the instruction manual.

—i POINT i

21

Only simple mode parameters are displayed by the initial setting of Pr.160 User group read selection. Set Pr.160
User group read selection as required.
®Simple mode parameter
RN Name Range Increments Initial Value AL
Number page
0 Torque boost 0 to 30% 0.1% 6/4/3/2/1.5/1%=2 28
1 Maximum frequency 0 to 120Hz 0.01Hz 120/60Hz*1 28
2 Minimum frequency 0 to 120Hz 0.01Hz OHz 28
3 Base frequency 0 to 400Hz 0.01Hz 60Hz 28
4 Multi-speed setting (high speed) 0 to 400Hz 0.01Hz 60Hz 28
5 Multi-speed setting (middle speed) 0 to 400Hz 0.01Hz 30Hz 28
6 Multi-speed setting (low speed) 0 to 400Hz 0.01Hz 10Hz 28
7 Acceleration time 0 to 3600/ 360s 0.1/0.01s 5s/15s+*3 28
8 Deceleration time 0 to 3600/ 360s 0.1/0.01s 10s/30s*3 28
9 Electronic thermal OIL relay 0 to 500/ 0 to 3600A*1 0.01/0.1A RELSI I 29
output current
60 Energy saving control selection 0,4,9 1 0 34
79 Operation mode selection 0,1,2,3,4,6,7 1 0 37
125 Terminal 2 frequency setting gain frequency | 0 to 400Hz 0.01Hz 60Hz 39
126 Terminal 4 frequency setting gain frequency | 0 to 400Hz 0.01Hz 60Hz 39
160 User group read selection 0, 1, 9999 1 9999 40

®Extended mode parameter

The parameters marked with @ indicate simple mode parameters.
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.

Function | Parameters Name Setting Range Increments Initial Value Rz;(;r:o

0 Torque boost 0 to 30% 0.1% 6/4/3/2/1.5/1%*2 28

1 Maximum frequency 0 to 120Hz 0.01Hz 120/60Hz*1 28

2 Minimum frequency 0 to 120Hz 0.01Hz OHz 28

2 3 Base frequency 0 to 400Hz 0.01Hz 60Hz 28

'% 4 Multi-speed setting (high speed) 0 to 400Hz 0.01Hz 60Hz 28

.5 5 Multi-speed setting (middle speed) 0 to 400Hz 0.01Hz 30Hz 28

% 6 Multi-speed setting (low speed) 0 to 400Hz 0.01Hz 10Hz 28

g 7 Acceleration time 0 to 3600/ 360s 0.1/0.01s 5s/15s*3 28

8 Deceleration time 0 to 3600/ 360s 0.1/0.01s 10s/30s*3 28

9 Electronic thermal O/L relay 0 to 500/ 0 to 3600A1 0.01/0.1A"1 Ejttsgt 'Zl‘fr:i[ 29

= 10 DC injection brake operation frequency | 0to 120Hz, 9999 0.01Hz 3Hz 29

'% 2 11 DC injection brake operation time 0to 10s 0.1s 0.5s 29
=g

g Ee 12 DC injection brake operation voltage 0 to 30% 0.1% 4/2/1%*4 29

— 13 Starting frequency 0 to 60Hz 0.01Hz 0.5Hz 29

— 14 Load pattern selection 0,1 1 1 29

s 15 Jog frequency 0 to 400Hz 0.01Hz 5Hz 29
gF

- Q 16 Jog acceleration/deceleration time 0 to 3600/360s 0.1/0.01s 0.5s 29
o

*1  Differ according

to capacities. (55K or less/75K or more)

(
*2 Differ according to capacities. (0.75K/1.5K to 3.7K/5.5K, 7.5K/11K to 37K/45K, 55K/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)




[0

Y B 7f) () SERIES

Function | Parameters Name Setting Range Increments Initial Value R:fazr(:o
— 17 MRS input selection 0,2 1 0 29
— 18 High speed maximum frequency 120 to 400Hz 0.01Hz 120/60Hz*1 28
— 19 Base frequency voltage 0 to 1000V, 8888, 9999 0.1V 9999 28

5 s 20 Acceleration/deceleration reference 1 to 400Hz 0.01Hz 60Hz 28
= 2 frequency
S5 O3
% & % € Acceleration/deceleration time
o o+ 21 . 0,1 1 0 28
o [o) increments
< °
5 22 Stall prevention operation level 0 to 150%, 9999 0.1% 120% 30
= E . .
& o 23 Stall prever)tlon operation level 0 to 200%, 9999 01% 9999 30
[ compensation factor at double speed
S
°
)
g2
D E 24 to 27 | Multi-speed setting 4 speed to 7 speed 0 to 400Hz, 9999 0.01Hz 9999 28
£ 3
=
. 28 Multl-s.peed input compensation 0, 1 1 0 30
selection
29 Accelgratlon/deceleratlon pattern 01,23 1 0 30
selection
— 30 Regenerative function selection 0, 2/0, 1, 2*1 1 0 31
-~ 31 Frequency jump 1A 0 to 400Hz, 9999 0.01Hz 9999 31
g 32 Frequency jump 1B 0 to 400Hz, 9999 0.01Hz 9999 31
> 33 Frequency jump 2A 0 to 400Hz, 9999 0.01Hz 9999 31
§ 34 Frequency jump 2B 0 to 400Hz, 9999 0.01Hz 9999 31
g 35 Frequency jump 3A 0 to 400Hz, 9999 0.01Hz 9999 31
& 36 Frequency jump 3B 0 to 400Hz, 9999 0.01Hz 9999 31
— 37 Speed display 0, 1 to 9998 1 0 31
> c 41 Up-to-frequency sensitivity 0 to 100% 0.1% 10% 31
o -% 42 Output frequency detection 0 to 400Hz 0.01Hz 6Hz 31
3
o2 i
ol 43 Outp.ut frequency detection for reverse 0 to 400Hz, 9999 0.01Hz 9999 31
w ° rotation
44 Second acceleration/deceleration time 0 to 3600/360s 0.1/0.01s 5s 28
45 Second deceleration time 0 to 3600/360s, 9999 0.1/0.01s 9999 28
® 46 Second torque boost 0 to 30%, 9999 0.1% 9999 28
2 47 Second V/F (base frequency) 0 to 400Hz, 9999 0.01Hz 9999 28
© - -
é 48 Second stall prevention operation 00 150% 01% 120% 30
== current
c - -
S 49 Second stall prevention operation 0 to 400Hz, 9999 0.01Hz OHz 30
o) frequency
()
50 Second output frequency detection 0 to 400Hz 0.01Hz 30Hz 31
. 0 to 500A, 9999 / .
51 Second electronic thermal O/L relay 0 to 3600A, 9999+1 0.01/0.1A*1 9999 29
0, 5, 6,8 to 14, 17, 20, 23
-5 52 DU/PU main display data selection to 25, 50 to 57. 100 1 0 32
© . . . 1103, 5,6, 8to 14,17, 21,
C
5 54 FM terminal function selection 24, 50, 52, 53 1 1 32
_é 55 Frequency monitoring reference 0 to 400Hz 0.01Hz 60Hz 32
c -
20 56 Current monitoring reference 0 to 500/0 to 3600A*1 0.01/0.1A*1 eI 32
output current
0, 0.1 to 5s, 9999/
o I 7 :
= = g 57 Restart coasting time 0. 01 to 30s, 9999+ 0.1s 9999 33
§%%
3 25 58 Restart cushion time 0 to 60s 0.1s 1s 33
=
— 59 Remote function selection 0,1,2,3 1 0 33
— 60 Energy saving control selection 0,4,9 1 0 34
— 65 Retry selection Oto5 1 0 34

*1  Differ according to capacities. (55K or less/75K or more)
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Function | Parameters Name Setting Range Increments Initial Value szaczr(:o
— 66 :::ﬂiz;e‘f’;’;tl‘;:g;era“°“ L2 R 0 to 400Hz 0.01Hz 60Hz 30
o 67 Number of retries at alarm occurrence 0to 10, 101 to 110 1 0 34
5 68 Retry waiting time 0to 10s 0.1s 1s 34
& 69 Retry count display erase 0 1 0 34
— 70 Special regenerative brake duty *2 0to 10% 0.1% 0% 31
— 71 Applied motor 0,1,2,20 1 0 34
— 72 PWM frequency selection 0 to 15/0 to 6, 25*1 1 2 35
— 73 Analog input selection 0to7,10to 17 1 1 35
— 74 Input filter time constant 0to 8 1 1 36
— T8 Cecnection/PU stop selection 003, 141017 1 A 3
— 76 Alarm code output selection 0,1,2 1 0 36
— 77 Parameter write selection 0,1,2 1 0 36
— 78 Reverse rotation prevention selection 0,1,2 1 0 36
— 79 Operation mode selection 0,1,2,3,4,6,7 1 0 37
— M r i imple magnetic flux 4 t kW,
o é % D vec::t&riipni:c:ll), (simple magnetic flu ?0 tOOBZgOKW?gggQH oLl i i/
IX-R
5 (%, s 90 Motor constant (R1) ;)ot?oioo%r:g?ggggn 0%01?;3/ 1 9999 37
g
100 VIF1 (first frequency) 0 to 400Hz, 9999 0.01Hz 9999 38
. 101 VIF1 (first frequency voltage) 0 to 1000V 0.1V ov 38
% 102 VIF2 (second frequency) 0 to 400Hz, 9999 0.01Hz 9999 38
i 103 VIF2 (second frequency voltage) 0 to 1000V 0.1V ov 38
E— 104 V/F3 (third frequency) 0 to 400Hz, 9999 0.01Hz 9999 38
o 105 VIF3 (third frequency voltage) 0 to 1000V 0.1V ov 38
K 106 VIF4 (fourth frequency) 0 to 400Hz, 9999 0.01Hz 9999 38
._é 107 VIF4 (fourth frequency voltage) 0 to 1000V 0.1V ov 38
< 108 VIF5 (fifth frequency) 0 to 400Hz, 9999 0.01Hz 9999 38
109 VIF5 (fifth frequency voltage) 0 to 1000V 0.1V ov 38
117 PU communication station 0to 31 1 0 38
118 PU communication speed 48, 96, 192, 384 1 192 38
5 _5 119 PU communication stop bit length. 0, 1,10, 11 1 1 38
g :‘_g 120 PU communication parity check 0,1,2 1 2 38
s S 121 Number of PU communication retries 0 to 10, 9999 1 1 38
; g 122 PU communication check time interval 0, 0.1 to 999.8s, 9999 0.1s 9999 38
a8 123 PU communication waiting time setting | 0 to 150ms, 9999 1 9999 38
12| commten SR pesened .1 1 I
. 125 Terminal 2 frequency setting gain 0 to 400Hz 0.01Hz 60Hz 39
frequency
— 126 ;i’q";'::l; frequency setting gain 0 to 400Hz 0.01Hz 60Hz 39
127 :Lz:l‘::g;' automatic switchover 0 to 400Hz, 9999 0.01Hz 9999 39
c 128 PID action selection ;? (5L, 2 10 Sl EL 1 10 39
"g 129 PID proportional band 0.1 to 1000%, 9999 0.1% 100% 39
é’_ 130 PID integral time 0.1 to 3600s, 9999 0.1s 1s 39
o 131 PID upper limit 0 to 100%, 9999 0.1% 9999 39
E 132 PID lower limit 0to 100%, , 9999 0.1% 9999 39
133 PID action set point 0 to 100%, 9999 0.01% 9999 39
134 PID differential time 0.01 to 10.00s, 9999 0.01s 9999 39

*1  Differ according to capacities. (55K or less/75K or more)
*2  Setting can be made for the 75K or more.
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Function | Parameters Name Setting Range Increments Initial Value szaczr(:o
135 Commercial power-supply switchover 0 1 1 0 39
5 sequence output terminal selection ’
38 = 136 MC switchover interlock time 0'to 100s 0.1s 1s 39
% g 3 137 Waiting time at a start 0to 100s 0.1s 0.5s 39
5315 Commercial power-supply operation
> 9
g _& s 1s8 switchover selection at an alarm 0.1 1 L e
g 3 @ Automatic switchover frequency
O 139 between inverter and commercial power- | 0 to 60Hz, 9999 0.01Hz 9999 39
supply operation
140 Backlash acceleration stopping 0 to 400Hz 0.01Hz 1Hz 30
c 9 frequency
g 5 141 Backlash acceleration stopping time 0 to 360s 0.1s 0.5s 30
< 0
z - -
2 142 Backlash deceleration stopping 0 to 400Hz 0.01Hz 1Hz 30
m g frequency
143 Backlash deceleration stopping time 0 to 360s 0.1s 0.5s 30
. . 0,2,4,6,8, 10, 102, 104,
— 144 Speed setting switchover 106, 108, 110 1 4 31
E 145 PU display language selection Oto7 1 0 40
c 148 Stall prevention level at 0V input. 0to 150% 0.1% 120% 30
2 149 Stall prevention level at 10V input. 0 to 150% 0.1% 150% 30
5]
% 150 Output current detection level 0 to 150% 0.1% 120% 40
e - -
2 151 (?utput current detection signal delay 0to 10s 01s 0s 40
> time
5 152 Zero current detection level 0 to 150% 0.1% 5% 40
(@]
153 Zero current detection time Oto1s 0.01s 0.5s 40
154 Voltage.reductlon.selectlon during stall 0, 1 1 1 30
prevention operation
— 155 RT signal reflection time selection 0,10 1 0 40
— 156 Stall prevention operation selection 0 to 31, 100, 101 1 0 30
— 157 OL signal output timer 0 to 25s, 9999 0.1s 0Os 30
. . . 11t03,5,6,8to 14,17, 21,
— 158 AM terminal function selection 24, 50, 52, 53 1 1 32
Automatic switchover ON range
— 159 between commercial power-supply and 0 to 10Hz, 9999 0.01Hz 9999 39
inverter operation
— ©160 User group read selection 0, 1, 9999 1 9999 40
. 161 Frequt.ency setting/key lock operation 0,1, 10, 11 1 0 41
selection
162 Automatl.c restart af.ter instantaneous 0,1, 10, 11 1 0 33
o . power failure selection
g 56 163 First cushion time for restart 0to 20s 0.1s Os 33
g 8 2 164 First cushion voltage for restart 0 to 100% 0.1% 0% 33
=3
I 2 - -
165 Stall prevention operation level for 0to 150% 0.1% 120% 33
restart
= s 166 9utput current detection signal retention 0 to 10s, 9999 01s 01s 40
o5 time
E 3 " -
8 5 167 Outpu.t current detection operation 0. 1 1 0 40
o° selection
— 168 .
169 Parameter for manufacturer setting. Do not set.
® 170 Cumulative power meter clear 0, 10, 9999 1 9999 32
= g ° 171 Operation hour meter clear 0, 9999 1 9999 32
3}
172 User group registered display/batch 9999, (0 to 16) 1 0 40
52 clear
2 g 173 User group registration 0 to 999, 9999 1 9999 40
174 User group clear 0 to 999, 9999 1 9999 40
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Function | Parameters Name Setting Range Increments Initial Value szaczr(:o
0to 8,10 to 12, 14, 16,
178 STF terminal function selection 24, 25, 60, 62, 64 to 67, 1 60 41
9999
< 0to 8,10 to 12, 14, 16,
g 179 STR terminal function selection 24, 25, 61, 62, 64 to 67, 1 61 41
= 9999
2 180 RL terminal function selection 1 0 41
g 181 RM terminal function selection 0to 8, 10 to 12, 14, 16, 1 1 41
B 182 RH terminal function selection 24,25, 62,64 to 67, 9999 1 2 41
5 183 RT terminal function selection 1 3 41
© 0to8, 10to 12, 14, 16
= 184 AU terminal function selection 24, 25. 62 t0 67, 9999 1 4 41
g 185 JOG terminal function selection 1 5| 41
= 186 CS terminal function selection 1 6 41
< " " " 0to 8,10to 12, 14, 16,
187 MRS terminal function selection 24, 25. 62, 64 to 67, 9999 1 24 41
188 STOP terminal function selection 1 25 41
189 RES terminal function selection 1 62 41
190 RUN terminal function selection 0t05,7,8,10t0 19, 25, 1 0 41
191 SU terminal function selection 26,451047,64,70,90 to 1 1 41
- - " " 96, 98, 99, 100 to 105,
_E 192 IPF terminal function selection 107, 108, 110 to 116, 125, 1 2 41
o g 193 OL terminal function selection 126, 145 to 147, 164, 170, 1 3 41
g % 194 FU terminal function selection 190 to 196, 198, 199, 9999 1 4 41
[}
=8 195 ABC1 terminal function selection 0to5,7,8,10to 19, 25, 1 99 41
25 26, 45 to 47, 64, 70, 90,
8 5 91, 94 to 96, 98, 99, 100 to
= ) ) ) 105, 107, 108, 110 to 116,
= 196 ABC2 terminal function selection 125 126, 145 to 147 164 1 9999 41
170, 190, 191, 194 to 196,
198, 199, 9999
o
o}
g2
= 232 to 239 | Multi-speed setting 8 speed to 15 speed | 0 to 400Hz, 9999 0.01Hz 9999 28
£3
b=
— 240 Soft-PWM operation selection 0,1 1 1 35
— 241 Analog input display unit switchover 0,1 1 0 39
. 242 Terml.nal 1 added compensation amount 00 100% 01% 100% 35
(terminal 2)
. 243 Terml.nal 1 added compensation amount 0t 100% 0.1% 75% 35
(terminal 4)
— 244 Cooling fan operation selection 0,1 1 1 42
s 245 Rated slip 0 to 50%, 9999 0.01% 9999 42
= 246 Slip compensation time constant 0.01 to 10s 0.01s 0.5s 42
g_ 247 Constant-oytput regn_:)n slip 0, 9999 1 9999 42
S compensation selection
o
. 0 to 100s, 1000 to 1100s,
250 Stop selection 8888, 9999 0.1s 9999 42
. 251 Outpu.t phase failure protection 0. 1 1 1 42
selection
c 252 Override bias 0 to 200% 0.1% 50% 35
> 9
O =
538
=}
= o § 253 Override gain 0 to 200% 0.1% 150% 35
i ES
9
(&)
255 Life alarm status display (0 to 15) 1 0 42
§ 256 Inrush current limit circuit life display (0 to 100%) 1% 100% 42
S 257 Control circuit capacitor life display (0 to 100%) 1% 100% 42
% 258 Main circuit capacitor life display (0 to 100%) 1% 100% 42
259 Main circuit capacitor life measuring 0,1 1 0 42
— 260 PWM frequency automatic switchover 0,1 1 1 35
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Function | Parameters Name Setting Range Increments Initial Value szaczr(:o
261 Power failure stop selection 0,1,2 1 0 43
§ 262 :tt;l:ttracted frequency at deceleration 0 to 20Hz 0.01Hz 3Hz 43
g 263 Subtraction starting frequency 0 to 120Hz, 9999 0.01Hz 60Hz 43
:g 264 Power-failure deceleration time 1 0 to 3600/ 360s 0.1/0.01s 5s 43
g 265 Power-failure deceleration time 2 0 to 3600/ 360s, 9999 0.1/0.01s 9999 43
n? 266 Poyver failure deceleration time 0 to 400Hz 0.01Hz 60Hz 43
switchover frequency
— 267 Terminal 4 input selection 0,1,2 1 0 35
— 268 Monitor decimal digits selection 0, 1, 9999 1 9999 32
— 269 Parameter for manufacturer setting. Do not set.
. 299 |I'?ec;tt::lt:tc;:gdirection detection selection at 0,1, 9999 1 9999 33
331 RS-485 communication station 0 to 31(0 to 247) 1 0 38
332 RS-485 communication speed 283 105250 G5 20 1R 1 96 38
333 RS-485 communication stop bit length 0,1,10, 11 1 1 38
334 RS-48.5 communication parity check 0.1,2 1 2 38
c selection
S —
;§ 335 zfriﬂ:!: communication number of 0to 10, 9999 1 1 38
é 336 :?‘f::vsasl communication check time 0, 0.1t0 999.8s, 9999 0.1s 0s 38
g 337 RS-f185 communication waiting time 0to 150ms, 9999 1 9999 38
£ setting
;,f) 338 Communication operation command 0. 1 1 0 44
¥ source
339 Communication speed command source | 0, 1, 2 1 0 44
340 Communication startup mode selection | 0, 1,2, 10, 12 1 0 37
341 RS-485 communication CR/LF selection 0,1,2 1 1 38
342 Communication EEPROM write selection | 0, 1 1 0 38
343 Communication error count — 1 0 38
= 495 Remote output selection 0,1 1 0 44
£ 496 | Remote output data 1 0 to 4095 1 0 44
o
8 497 Remote output data 2 0 to 4095 1 0 44
i
g 503 Maintenance timer 0 (1 to 9998) 1 0 44
g
_*g 504 Maintenance timer alarm output set time | 0 to 9998, 9999 1 9999 44
2
5 549 Protocol selection 0, 1 1 0 38
-g 550 ::Zcrtr;::e operation command source 0, 1, 9999 1 9999 44
3
E 551 PU m?de operation command source 1,2 1 2 44
8 selection
—— 555 Current average time 0.1to 1.0s 0.1s 1s 44
é g *g 556 Data output mask time 0.0 to 20.0s 0.1s 0Os 44
338 557 g::;ﬁ:‘tr:f"e i;ii":;:‘;‘?""“ signal | 5 5 500/0 to 3600A 0.01/0.1A Rati‘:rirr;‘ﬁ”er 44
— 563 Energization time carrying-over times 0 to 65535 1 0 32
— 564 Operating time carrying-over times 0 to 65535 1 0 32
— 571 Holding time at a start 0.0 to 10.0s, 9999 0.1s 9999 29
= 575 Output interruption detection time 0 to 3600s, 9999 0.1s 1s 39
E § 576 Output interruption detection level 0 to 400Hz 0.01Hz OHz 39
© 577 Output interruption release level 900 to 1100% 0.1% 1000% 39
— 611 Acceleration time at a restart 0 to 3600s, 9999 0.1s 5/15s*1 33

*1  Differ according to capacities. (55K or less/75K or more)
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Function | Parameters Name Setting Range Increments Initial Value szaczr(:o
— 867 AM output filter 0to 5s 0.01s 0.01s 32
— 872 Input phase failure protection selection | 0, 1 1 0 42

c 882 Regen.eratlon avoidance operation 0.1 1 0 45
o selection
C =
= g 883 Regeneration avoidance operation level | 300 to 800V 0.1V 380V/760V*1 45
© 2 = : :
g 2 884 Regen.eratlon a.v.0|.dance at deceleration 0105 1 0 45
o 2 detection sensitivity
b5 g 885 Regeneration avoidance compensation 0'to 10Hz. 9999 0.01Hz 6Hz 45
12 9 frequency limit value ’ ’
® 886 Regeneration avoidance voltage gain 0 to 200% 0.1% 100% 45
5 888 Free parameter 1 0 to 9999 1 9999 45
R
o £
w ® 889 Free parameter 2 0 to 9999 1 9999 45
8
891 C.umulatlve power monitor digit shifted 0o 4, 9999 1 9999 32
times
5 892 Load factor 30 to 150% 0.1% 100% 45
'g 893 Energy saving monitor reference (motor 0.1 to 55/0 to 3600kW-2 0.01/0.1kW-2 Inverter rlated 45
£ capacity) capacity
E) 894 Control selection dul:mg commercial 01,23 1 0 45
S power-supply operation
®©
: 895 Power saving rate reference value 0, 1, 9999 1 9999 45
% 896 Power unit cost 0 to 500, 9999 0.01 9999 45
,_,CJ 897 Power saving monitor average time 0, 1 to 1000h, 9999 1 9999 45
898 Power saving cumulative monitor clear 0, 1, 10, 9999 1 9999 45
899 Operation time rate (estimated value) 0 to 100%, 9999 0.1% 9999 45
(9%(:)) FM terminal calibration — — — 46
i AM terminal calibration 46
(901)
C2 Terminal 2 frequency setting bias 0 to 400Hz 0.01Hz OHz 39
(902) frequency
[ C3 . q g o o 0
) Terminal 2 frequency setting bias 0 to 300% 0.1% 0% 39
' (902)
= - " -
5 125 Terminal 2 frequency setting gain 0 to 400Hz 0.01Hz 60Hz 39
© (903) frequency
a
= Cc4 . . .
Ke] Terminal 2 frequency setting gain 0 to 300% 0.1% 100% 39
w (903)
= C5 Terminal 4 frequency setting bias 0 to 400Hz 0.01Hz OHz 39
O (904) frequency
Cé6 . . .
(904) Terminal 4 frequency setting bias 0 to 300% 0.1% 20% 39
126 Terminal 4 frequency setting gain 0 to 400Hz 0.01Hz 60Hz 39
(905) frequency
C7 . . . o 0 o
(905) Terminal 4 frequency setting gain 0 to 300% 0.1% 100% 39
989 Parameter copy alarm release 10/100 1 10/1002 -
5 990 PU buzzer control 0,1 1 1 46
(2 991 PU contrast adjustment 0to 63 1 58 46
1% Pr.CL Parameter clear 0,1 1 0 46
& % ALLC All parameter clear 0,1 1 0 46
o £ -
O Er.CL Alarm history clear 0,1 1 0 46
S PCPY Parameter copy 0,1,2,3 1 0 46

*1  The initial value differs according to the voltage class. (200V class / 400V class)
*2  Differ according to capacities. (55K or less/75K or more)
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@o @45 Manual torque boost

7 Pr.0 Torque boost Pr.46 Second torque boost

You can compensate for a voltage drop in the low-frequency region

to improve motor torque reduction in the low-speed region.

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

® The starting torque boost can be changed by switching terminal RT.

® \When simple magnetic flux vector control is selected in Pr: 80, the
settings of Pr: 0 and Pr. 46 are invalid.

®4to @s @24t027, 232 to 239

Multi-speed setting

operation

7 Pr.4 Multi-speed setting (high speed) 7 Pr.5 Multi-speed setting (middle speed)

7 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 setting (speed 8)

Pr.233 Multi-speed setting (speed 9)

Pr.234 Multi-speed setting (speed 10)

Pr.235 Multi-speed setting (speed 11)

Pr.236 Multi-speed setting (speed 12)

Pr.237 Multi-speed setting (speed 13)

Loe When using
100% [~ ‘ g "g II"'t'aI the constant
] alue torque motor
Output | 0.75K 6% «—
voltage ! 5Kto3.7K| 4% <
i 5.5K, 7.5K | 3% 2%
PO Seting MK to 37K | 2% =
EZC R — ; W5K, 55K |15%) <
. > 75K ormore | 1% «
0 Output frequency(Hz) Base *

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

@ @ Maximum/minimum
1,2 18 frequency

7 Pr.2 Minimum frequency

frequency

7 Pr.1 Maximum frequency

Pr.18 High speed maximum frequency

You can limit the motor speed.

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

® \When you want to perform operation above 120Hz, set the upper
limit of the output frequency to Pr. 18 .
(When Pr. 18 is set, Pr. 1 automatically switches to the frequency
of Pr. 18. When Pr. 1 is set, Pr. 18 is automatically changed to the
frequency setin Pr. 1.)

| Clamped at the
Output frequency //: maximum frequency
(Hz) ] B :
! :
|
|

Prl
Prig !

: x |
o Pr2 | Frequency setting
1 »

0 5, 10V

Clamped atthe (4MA) (20mA)
minimum frequency

@3 @19, 47 Base frequency, voltage

7 Pr.3 Base frequency

Pr.19 Base frequency voltage Pr.47 Second V/F (base frequency)

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

® \When operating a standard motor, generally set the rated frequency of
the motor to Pr. 3 Base frequency. When running the motor using
commercial power supply-inverter switch-over operation, set Pr. 3 to
the same value as the power supply frequency.

® \When you want to change the base frequency when switching multiple
motors with one inverter, use the Pr. 47 Second base frequency.

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

S

m il

j=2]

8

©

>

5 Prl9

o

5 Output frequency

°© (Hz)

{ Pr3

Pr.47

Pr.238 Multi-speed setting (speed 14)

Pr.239 Multi-speed setting (speed 15)

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

the contact signals.

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

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

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

® Frequency from speed 4 to speed 15 can be set according to the
combination of the RH, RM, RL and REX signals. Set the running
frequencies to Pr. 24 to Pr. 27, Pr. 232 to Pr. 239. (In the initial value
setting, speed 4 to 15 are unavailable.)

Speed 1
(High speed)

Speed 10

(Middle speed)
Speed 3 Speed 4

Output frequency (Hz)
Output frequency

(Hz)

ON[ON[ON[oN]  ''Me

=

3

®
e}
I

P

T
ﬂ
=

o [oNfoN| [oNfon
R o - _[oul _foN] [oNl [oN]
RL ON ON ON

Rex—ON[ONJON]ON]ON[ON]ON[ON
4 .

1

*1 When turning RH, RM and RL off and REX on with "9999" set in Pr. 232
"multi speed setting (8 speed), the inverter operates at frequency set in
Pr. 6.

@7, 8 @20, 21,44, 45

Acceleration/deceleration time setting

7 Pr.7 Acceleration time 7 Pr.8 Deceleration time

Pr.20 Acceleration/deceleration reference frequency

Pr.21 Acceleration/deceleration time increments  Pr.44 Second acceleration/deceleration time

Pr.45 Second 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 required to
reach Pr. 20 Acceleration/deceleration reference frequency from OHz.

® Use Pr. 8 Deceleration time to set the deceleration time required to
stop from the Pr. 20 Acceleration/deceleration reference frequency.

(60Hz) [~~~ ] "\« Running Pr'.ﬂ Description
= frequency Settlng
§ Increments:
oy : I0 | )%18 Increments and
gz > initial value)| Range: setting range of
3& | Tme 0 to%GOOs accelgratiogn/
Acceleration Pr.7  Deceleration Pr8 Increments: |deceleration
time time 1 0.01s time setting can
Range: be changed.
0 to 360s

@ indicates simple mode parameters and ) indicates extended parameters. When setting parameters, refer to the instruction manual (applied) and understand instructions.
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Motor protection from overheat
(electronic thermal relay function)

@: Prs

7 Pr.9 Electronic thermal O/L relay  py 51 Second electronic thermal O/L relay

Set the current of the electronic overcurrent protection to protect
the motor from overheat.This feature provides the optimum
protective characteristics, including reduced motor cooling
capability, at low speed.
® This function detects the overload (overheat) of the motor, stops
the operation of the inverter's output transistor, and stops the
output.
® Set the rated current [A] of the motor in Pr.9.
® \When using a motor with an external thermal relay, etc., set “0” in
Pr. 9 to make the electronic thermal relay function invalid. (Note
that the output transistor protection of the inverter (E.THT)
functions.)
® \When using the Mitsubishi constant-torque motor
1)Set “1”in Pr.71 .
(This provides a 100% continuous torque characteristic in the
low-speed range.)
2) Set the rated motor current in Pr. 9.
® When the RT signal is on, thermal protection is provided based on
the Pr. 51 setting.
Use this function when rotating two motors of different rated
currents individually by a single inverter. (When rotating two motors
together, use external thermal relays.)

@1 4 VIF pattern matching applications

Pr. 14 Load pattern selection

You can select the optimum output characteristic (V/F
characteristic) for the application and load characteristics.
Setting “0” Setting “1” (initial value)
For constant-torque load For variable-torque load

100%

a
o
o
Output voltage 2

Output voltage

Pr.3 Base frequency
Output frequency (Hz)

Pr.3 Base frequency
Output frequency (Hz)

@15, 16 Jog operation

Pr.15 Jog frequency Pr.16 Jog acceleration/deceleration time
You can set the frequency and acceleration/decelertion 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
A . (Hz) pr2g r----#-
Pr.i5 ! ward |
10to 12 DC injection brake e 1T\ -
setting range oy | \ Reverse
| - | 1 \sotation
Pr.10 DC injection brake operation frequency Pr.11 DC injection brake operation time i ‘ Pr.16 ‘ \—/
Pr.12 DC injection brake operation voltage \ ‘ ‘
The DC injection brake can be operated at a motor stop to adjust “;SSNZE”""' [: | ON !
the stop timing and braking torque. r:tanon STF —onl
everse T T
- rotation STR m
T - When When
3 = Using the | Using . .
5 £5 | Peizinitial |Mitsubish| the Logic selection of output stop
g °5 Value Constant | Energy 17 signal (MRS)
E] o8 Torque | Saving
E Time S - Motor Motor Pr.17 MRS input selection
A .7K or less [4% « «
DC injection Pr12 f . .
brake ope,a,mTT 55K 1o 75K [4% 2%~ 3% The inverter gutput can be shut off by the MRS signal. The logic
voltage voltage Time [T1K or more [2%| < pan of the MRS signal can also be selected.
- 75K or more [ 1%
Pr.11 Operation time 0 “« « Motor coasts [Setting value 0" ] (|n|ma| [Setting value 2" ]
* If the Pr. 71 initial value is changed to stop value) .
to the setting for use with a O[ulpu!
stop

constant-torque motor, the Pr 12
setting changes to the
corresponding value in the above
table.

@13, 571 Starting frequency

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

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

Set these functions when you need the starting torque or want

smooth motor drive at a start.

Output
frequency
(Hz)
60
[}
=2
c
[
2
= | Prl13
[}
n 0 T
| R Time
Forward 1 Pr.571 setting time
rotation ON

SD (PC)

Time

MRS signal 7E—,

STF (STR)

signal ON

18 P Refer to the section about Pr. 1, Pr.2
19 —» Refer to the section about Pr 3.
20,21 —» Refer to the section about Pr.7, Pr.8

29 @ indicates simple mode parameters and ) indicates extended parameters. When setting parameters, refer to the instruction manual (applied) and understand instructions.
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=]
Pr. 49 Setting Operation
22, 23, 48, 49, 66, 148, 149, 154, 156, 157 0 (initial value) |Second stall prevention function is not activated
. . If the output frequency is less than the frequency set in 9
Sta" preventlon Operatlon 0.01Hz to 400Hz | Pr. 49, the second stall prevention operation function is =
activated. (during constant speed or deceleration) §
Pr.22 Stall prevention operation level ™ sl o funcion p q " s
Pr.23 Stall prevention operation level compensation factor at double speed theeRs'I?(;?nnaT provemtonTncion’s peflomed sccordng ©
Pr.48 Second stall prevention operation current  Pr.49 Second stall pr operation frequency 9999 RT sign gl or.1 Stall level Pr- 48 2
Pr.66 Stall prevention operation reduction starting frequency RT signal off Stall level Pr: 2 s Be,
Pr. 148 Stall prevention level at OV input. Pr.149 Stall prevention level at 10V input. X X . X % s £
Pr.154 Voltage reduction selection during stall prevention operation o Stall prevenﬁlon operatlo.n and fast respopse curre.zr‘1t rest.nct|on function g:a £5
Pr.156 Stall prevention operation selection Pr.157 OL signal output timer can be restricted according to the operation condition using Pr: 156. &
This function monitors the output current and automatically changes . @
pur cu neay 9 24t027 —P Refer to the section about Pr.4 to Pr.6 o8
the output frequency to prevent the inverter from coming to an alarm 3F
stop due to overcurrent, overvoltage, etc. It can also limit stall < . §§
. s . . o n
prevention and fast-response current limit operation during InPUt compensatlon of multi &

acceleration/deceleration, driving or regeneration.

® Stall prevention
If the output current exceeds the limit value, the output frequency
of the inverter is automatically varied to reduce the output current.
Also the second stall prevention function can restrict the output
frequency range in which the stall prevention function is valid.
(Pr:49)

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

® Set in Pr. 22 the ratio of the output current to the rated inverter
current at which stall prevention operation will be performed.
Normally set this parameter to120% (initial value).

® When “9999” is set in Pr: 22, stall prevention operation level can be
changed by the signal to the auxiliary input terminal (terminal 1). 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 not
executed 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
region. This function is effective for performing operation up to the
high speed region on a centrifugal separator etc. Normally, set
60Hz in Pr. 66 and 100% in Pr. 23.

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

4

Pr.22 -

When Pr.23=0999 5

g

5 8

E Q

g 5

g o

c 2

5 8
5S | | 23
=3 ! lx Pr23 28
3 ‘ i) e 8

Pr.66 400Hz

Output frequency (Hz)
® Setting "9999" in Pr. 49 Second stall prevention operation frequency
and turning the RT signal on make Pr. 48 Second stall prevention
operation current valid.
® The stall prevention operation level from OHz to the output
frequency set in Pr: 49 can be set in Pr. 48.

Set frequency|exceeds Pr. 49 Set frequency is|Pr. 49 or less

Output Output

frequency (Hz) Output frequency (Hz)
Set frequency Output
frequency ------- Pras o / frequency

Pr49 -~~~ -
Stall I —*Time
prevention “—T—"
level ' Pr.22 \
used

@28 speed and remote setting

Pr.28 Multi-speed input ion sel

y

By inputting the frequency setting compensation signal (terminal 1,
2), the speed (frequency) can be compensated for relative to the
multi-speed setting or the speed setting by remote setting function.

Pr. 28 Setting Definition
0 (initial value) Without compensation
1 With compensation

Acceleration/ deceleration pattern
and back lash measures

@29, 140 to 143

Pr.29 Acceleration/deceleration pattern selection
Pr.141 Backlash acceleration stopping time
Pr.143 Backlash deceleration ing time

You can set the acceleration/deceleration pattern suitable for
application.

You can also set the backlash measures that stop acceleration/
deceleration once at the parameter-set frequency and time
during acceleration/deceleration.

® Linear acceleration/deceleration

(setting "0", initial value)

- When the frequency is changed for
acceleration, deceleration, etc. in
inverter operation, the output
frequency is changed linearly (linear
acceleration/deceleration) to reach

Time the set frequency without straining
the motor and inverter.
® S-pattern acceleration/deceleration A
(setting "1")

Pr.140 Backlash acceleration stopping freq
Pr.142 Backlash deceleration stopping frequency

44

Setting value "0"

[Linear acceleration
/ deceleration]

Output frequency

(Hz)

Setting value "1"

N - For machine tool spindle

z applications, etc.

o Use when acceleration/deceleration
§§ must be made in a short time to a

high-speed region of not lower than
base frequency.
® S-pattern acceleration/deceleration B

(setting "2")

- For prevention of load shifting in
conveyor and other applications
Since acceleration/deceleration is
always made in an S shape from
current frequency (f2) to target
frequency (f1), this function eases
shock produced at acceleration/
deceleration and is effective for load

Time collapse prevention, etc.

® Backlash measures (setting "3", Pr. 140

Setting value "2"

 [S-patier acceleration
Ideceleration B]

Set frequency
(Hz)

=

N

Output frequency

(H2)

EE [Anti-backlash measure to PK143.) .
&t function] - To avoid backlash, acceleration/
] \__$af deceleration is temporarily stopped.
@ Pr.142 . .
< Set the acceleration/deceleration
g stopping frequency and time in Pr.
°o T Time 140 t0 Pr: 143.
Pr.141 Pr.143

@ indicates simple mode parameters and ) indicates extended parameters. When setting parameters, refer to the instruction manual (applied) and understand instructions.
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@ Selection of
30,70  regeneration unit

Pr.30 Regenerative function selection Pr.70 Special regenerative brake duty *
® Use the high power factor converter (FR-HC) to reduce
harmonics, improve the power factor, or continuously use the
regenerative mode.
® 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. Use the high power factor converter MT-HC to
reduce harmonics, improve the power factor, or continuously use
the regenerative mode.
<55K or less>
Pr.30 Setting
0 (initial value)

Regeneration Unit
Brake unit (FR-BU, BU)

High power factor converter (FR-HC),
power regeneration common converter (FR-CV)

2

<75K or more>
Pr.30 Setting | Pr.70 Setting *

Regeneration Unit

0 (initial value) — Not used
1 0% Power regeneration converter (MT-RC)
10% Brake unit (MT-BU5)

2 — High power factor converter (MT-HC)
* Pr.70 Special regenerative brake duty can be set for the 75K or more inverter.

@ Avoid mechanical resonance
311036 points (frequency jump)

Pr.32 Frequency jump 1B
Pr.34 Frequency jump 2B
Pr.36 Frequency jump 3B

Pr.31 Frequency jump 1A
Pr.33 Frequency jump 2A
Pr.35 Frequency jump 34
When it is desired to
avoid resonance
attributable to the
natural frequency of a
mechanical system,
these parameters allow E[ii 3.
resonant frequencies to
be jumped.

Frequency jump
Pr3g |- ——————g -~~~ —~ -~~~ ~~
Pr3s |- ———-—-—-=%¥ - ———- - -~ =

Pr3g [—— -~ —g -~~~ =
Pr33 [— - — — - =

Set frequency (Hz)

® 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.

@37, 144

Pr.37 Speed display

You can change the PU (FR-DUQ7) monitor display or frequency

setting to motor speed or 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.)

Speed display and speed
setting
Pr.144 Speed setting switchover

Output Set Running Frequ_ency
Pr.37 | Pr 144 Setting
n n Frequency | Frequency Speed
Setting | Setting N N A Parameter
Monitor Monitor Monitor i
Setting
0 Hz Hz r/min *1 Hz
0 2t010 Hz Hz r/min *1 Hz
e r/min *1 r/min *1 r/min *1 r/min *1
110
Machine
0 Hz Hz speed *1 Hz
1to 21010 Machine Machine Machine Machine
9998 speed *1 speed *1 speed *1 speed *1
102 to L
110 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/60Hz
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

Detection of output frequency (SU,
4110 43,50  Fy, FU2 signal)

Pr.41 Up-to-frequency sensitivity Pr.42 Qutput frequency detection

Pr.43 Output frequency detection for reverse rotation

Pr.50 Second output frequency detection

The inverter output frequency is detected and output at the

output signals.

® If the set frequency is considered as 100%, output frequency can
be adjusted between +1% and +100% with Pr. 41.

® 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

Py / \ \ range Pr4l
c 4—0%

< __T !

3 T T

s o ,

S 1 |

5 i i

g I I

=1

oL Time
su OFF ON OFF

® When the output frequency reaches or exceeds the setting of Pr.
42, the output frequency detection signal (FU) is 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
signal, set the detection frequency to Pr. 50 . The FU2 signal is
output when the output frequency reaches or exceeds the Pr. 50
setting.

Reverse
rotation

Output frequency
(Hz)

Output L ' '
frequer&cgoﬂi ON | OFF| | ON

Fuz _OFF| ON OFf [ oN | oFF

44,45 P Refer to the section about Pr.7, Pr.8
46 —» Refer to the section about Pr: 0.

47 P Refer to the section about Pr 3.

—» Refer to the section about Pr 22 and other
48,49 relevant parameters.

—» Refer to the section about Pr 4/ and other
relevant parameters.

51 —» Refer to the section about Pr: 9.

31 @ indicates simple mode parameters and @ indicates extended parameters. When setting parameters, refer to the instruction manual (applied) and understand instructions.
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@52, 54, 158, 170, 171, 268, 563, 564, 867, 891

Change of DU/PU monitor descriptions Cumulative monitor clear

Pr.52 DU/PU main display data selection Pr.54 FM terminal function selection
Pr.158 AM terminal function selection  Pr.170 Cumulative power meter clear
Pr.171 Operation hour meter clear Pr.268 Monitor decimal digits selection
Pr.563 Energization time carrying-over times Pr.564 Operating time carrying-over times
Pr.867 AM output filter

Pr.891 Cumulative power monitor digit shifted times

The monitor to be displayed on the main screen of the operation
panel (FR-DUQ7) / parameter unit (FR-PU04) can be selected.

*1 Selected by the parameter unit(FR-PU04)

*2 The cumulative energization time and actual operation time are
accumulated from 0 to 65535 hours, then cleared, and accumulated again
from 0.

When the operation panel (FR-DU07) is used, up to 65.53 (65530h) is
displayed as 1h=0.001 and then accumulated from O.

*3 The actual operation time is not added up if the cumulative operation time
before power supply-off is less than 1h.

*4  When using the parameter unit (FR-PU04), “kW” is displayed.

*5  Setting can be made for the 75K or more.

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

The cumulative power monitor value digit can be shifted to the
right by the number set in Pr. 891.

By setting “0” in Pr. 170, the cumulative power monitor can be
cleared.

Pr.52 Parameter | Pr.54 You can check the numbers of cumulative energization time
Setting Value (FM) Full Scale . .
Types of Monitor | Increments —| Pr.is8 Vahes monitor exceeded 65535h with Pr. 563 and the numbers of actual
L?Ellg ‘:JO:;::: (AM) operation time monitor exceeded 65535h with Pr. 564.
Setting Writing "0" in Pr. 171 clears the actual operation time monitor.
Output frequency 0.01Hz 0/100 1 Pr55
Output current 0'016‘/ 0/100 2 |Prs6 Pr. 268 Setting Description
0.1A% 9999 (initial value) | No function
2|OOV - 400V When 1 or 2 decimal places (0.1 increments or 0.01
Output voltage 0.1V 0/100 3 Zgg\sl ’ increments) are monitored, the decimal places are
| . 800V 0 dropped and the monitor displays an integer value (1
_ eSSk increments).
Alarm display — 0/100 = = The monitor value of 0.99 or less is displayed as 0.
Frequency setting 0.01Hz 5 1 5 |Pr5s When 2 decimal places (0.01 increments) are
Value of Pr: 55 monitored, the 0.01 decimal place is dropped and the
. . . represented in monitor displays the first decimal place (0.1
sl e i) © ! 9 terms of Pr. 37 1 increments).
value When the monitor display digit is originally in 1
200V increments, it is displayed unchanged in 1
Converter output 0.1V 8 . class : 400V increments.
Itage : ! 8 |aoov : 100" toris di
voltag s Y When Pr: 52 is set to "100", the set frequency monitor is displayed
Brake.duty v during a stop and the output frequency monitor is displayed during
zsgegefa“ve brake 0.1% 9 . 9 |in Pr 30and operation. (LED of Hz flickers during stop and is lit during
Pr. 70 operation.)
Electronic thermal ’:Ehlgrcr::FIrZI . Pr.52
relay function load 0.1% 10 o (O Hinoiethand 0 100
unction
factor ; - -
operation level During e @ During
Output current peak | 0.01A/ " o 1 |prss operation/stop g stop running
value 0.1A% ’ Output
200V frequenc Output frequency Set frequency Output frequency
Converter output 0.1V 12 o 12 class : 400V Oq T ty
voltage peak value ’ 400V LUpLE Output current
class : 800V current
0.01kW/ . Rated inverter Output
Input power 0.1KW's 13 1 13 power x 2 voltage Output voltage
0.01kW/ . Rated inverter Alarm .
Output power 0.1kW+s 14 1 14 pOWer x 2 display Alarm display
Input terminal status — 1 — — . .
Output terminal 55 - Usmg.Pr. 867 ,.th.e output voltage response of the terminal AM can
status o - - be adjusted within the range 0 to 5s.
Option input .
terminal status - % | T - @ Change of the monitor output
Option output 55, 56 P
el e el — 57 | x| — — ’ from terminal FM and AM
Load meter 0.1% 17 17 |Pr56 Pr.55 Frequency monitoring reference  Pr.56 Current monitoring reference
Reference voltage _ _ _ 21 _ Set the full-scale value to output the output frequency monitor
output .
SRS value to terminal FM and AM.
energization time *2 1h 20 — — Set the.full-scale value t.o output the output current monitor value
Actual operation to terminal FM and AM in Pr. 56.
time 2,3 1h 2 o o
Motor load factor 0.1% 24 24 1200% Pulse speed(terminal FM) Output voltage(terminal AM)
Cumulative power oot kV\fh/* 25 — — 2400 L
0.1kWh *4,%6 pulse/s 10VDC
i Variable Inverter 1440
LSRG according < < capacity pulse/s| T
Cumulative saving to 51 |
power parameters - - i
PID set point 0.1% 52 52 [100% Output requeney Prés 00T Pros 2002
PID measured value 0.1% 53 53 [100% reference Pr.56 500A
PID deviation value 0.1% 54 — — Output current Pr.56 500A
reference

@ indicates simple mode parameters and ) indicates extended parameters. When setting parameters, refer to the instruction manual (applied) and understand instructions.
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@57, 58, 162 to 165, 299, 611
Restart operation after instantaneous power failure / Flying start

Pr.58 Restart cushion time
s power failure selection

Pr.57 Restart coasting time
Pr.162 Automatic restart after i
Pr.163 First cushion time for restart

When Pr. 162 = 0, 10 (with frequency search)

Instantaneous (power failure) time
Power supply
(R/L1,S/L2,T/L3)

Motor

speed N (r/min)
Inverter

output frequency

Pr.164 First cushion voltage for restart  Pr.165 Stall prevention operation level for restart

Pr.299 Rotation direction detection selection at restarting

Pr.611 Acceleration time at a restart

You can restart the inverter without stopping the motor in the
following cases.
when commercial power supply operation is switched to inverter

operation

when power comes back on after an instantaneous power failure
when motor is coasting at start

® When Pr. 162

Pr.
Number

Setting Range

Description

57

1.5K or less... .0.5s,
2.2Kto 7.5K......... 1s,
11K or more ........ 3.0s

75K or more ........ 5.0s
The above times are coasting time.

0.1 to 5s/
0.1 to 30s*

Set the waiting time for inverter-triggered
restart after an instantaneous power
failure.

9999 (initial value)

No restart

58

0 to 60s

Set a voltage starting time at restart.

162

0 (initial value)

With frequency search

1

Without frequency search (reduced
voltage system)

10

Frequency search at every start

1

Reduced voltage system at every start

163

0 to 20s

164

0 to 100%

Set a voltage starting time at restart.
Consider using these parameters
according to the load (inertia moment,
torque) magnitude.

165

0 to 150%

Consider the rated inverter current as
100% and set the stall prevention
operation level during restart operation.

299

0

Without rotation direction detection

1

With rotation direction detection

9999

When Pr. 78 =0, the rotation direction is
detected.

When Pr. 78 =1,2, the rotation direction is
not detected.

f (Hz)
Inverter
output voltage

|
E(V)

Coasting Speed
time (Pr.57) detection time

Restart cushion
time (Pr. 58 setting)

Acceleration time
at a restart
(Pr. 611 setting)

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

= "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.

When Pr. 162 = 1, 11 (without frequency search)

Instantaneous (power failure) time
Power supply

1
(RILLS/L2,TIL3) |

Motor speed N B
(r/min) :
Inverter |
output frequency :

f (Hz) T
Inverter *‘ |
E(V)

Coasting time

output voltage
Pr. 57 setting Restart cushion
time
Pr. 58 setting
* The output shut off timing differs according
to the load condition.

Remote setting function

@59

Pr.59 Remote function selection

611

0 to 3600s

Set the acceleration time to reach the set
frequency at restart.

9999

Acceleration time for restart is the normal
acceleration time (e.g. Pr. 7).

*  The setting range varies according to the inverter capacity. (55K or less/

®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

75K or more)

<Connection diagram>

MC2
MCCB MC1
—x , —oR/IL1 U l\fC3‘ 7
— , . —oS/L2  V = \@
— i , i —oT/L3 W i T
RILL =
S1L21 T
ST

E |

CS o—F SMC |

SD switchover
sequence

For use for only
Cs automatic restart
SD ¢— after instantaneous

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

® When “O (initial value) or 10” is set in Pr. 162, the inverter smoothly
starts after detecting the motor speed upon power restoration.

® 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. )

setter (FR-FK).

Description
RH, RM, RL signal Frequency setting

Pr.59 Setting

function storage function
0 (initial value) Multi-speed setting —
1 Remote setting Yes
2 Remote setting No
No
3 Remote setting (Turning STF/STR off

clears remotely-set
frequency.)

When Pr.59 =1, 2 When Pr.59 = 1

>

3

5 \ / When Pr. 59 = 3

=2 A I I When Pr. 59 = 2, 3

° * S W A

ESR Fay/n . I g LN

EH \

OHz ‘ ‘ ‘ ‘ ‘ ‘ Time
Acceleration ON ON
ON 1

Decelerati
(RE'\(IIS leration m
Clear (RL) ON[|
Forward
rotation (STF) I ON [ ON ON ON |_
Power supply ON LI oN

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

@ indicates simple mode parameters and ) indicates extended parameters. When setting parameters, refer to the instruction manual (applied) and understand instructions.
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@60 Energy saving control selection

7 Pr.60 Energy saving control

Without a fine parameter setting, the inverter automatically
performs energy saving operation.
This inverter is optimum for fan and pump applications.

@ 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.
An alarm output is not provided during retry
operation.

1to0 10

Pr. 60 Setting Description

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

101 to 110

0 (initial value) Normal operation mode

operation.

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.

Optimum excitation control mode

The optimum excitation control mode is a control
system which controls excitation current to
improve the motor efficiency to maximum and
determines output voltage as an energy saving
system.

@ Retry function at alarm
65,67t069 goccurrence

Pr.65 Retry selection
Pr.68 Retry waiting time
If an alarm occurs, the inverter resets itself automatically to
restart. You can also select the alarm description for a retry.
When selection of automatic restart after instantaneous power
failure is selected (Pr. 57 Restart coasting time, 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.

Pr.67 Number of retries at alarm occurrence
Pr.69 Retry count display erase

® 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.

@ —» Refer to the section about Pr 22 and other
relevant parameters.

—» Refer to the section about Pr 65 and
6710 69 other relevant parameters.

@ —» Refer to the section about P» 30 and
other relevant parameters.

Use the constant torque motor

@71 (applied motor)

Pr.71 Applied motor

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.

"®" indicates the alarms selected for retry. . Motor
— . T Thermal Characteristic of the (B Lisite Uizt
Alarm Indication Pr.65 Setting Se:tin Electronic Thermal Relay Standard Ct% ':St::t
for Retry 0 1 2 3 4 5 9 Function (SF-JR, (SF-I-?RCA,
E.OC1 ° ° . . Lz etc.)
E.OC2 e e hd hd (in(i)tial Thermal characteristics of a standard o
E.OC3 ° ° ° ° ° value) motor
E.OV1 ° ° ° ° 1 Thermal characteristics of the Mitsubishi o
E.OV2 5 3 3 constant-torque motor
= Thermal characteristics of a standard
E.OV3 ° ° ° ° 2 TEer o
E.THM ° Adjustable 5 points V/F
Mitsubishi standard motor SF-JR4P
E.THT hd AL (1.5kW or less) ©
E.IPF ° °
E.UVT ° ° ® For the 5.5K and 7.5K, the Pr. 0 Torque boost and Pr. 12 DC injection
EBE 5 5 brake operation voltage settings are automatically changed
E.GF . . according to the Pr: 71 setting as follows.
E:ONT, hd Pr.71 Standard Motor Setting Constanéth;.rque Motor
E.OLT ) ° r. 0,2,20 e 1|ng
E.OPT ° °
E.OP1 . . Pr. 0 3% 2%
E. BE Pr 12 4% 2%
. ° °
E.PTC °
E.CDO (]
E.SER °
E.ILF ° °

@ indicates simple mode parameters and ) indicates extended parameters. When setting parameters, refer to the instruction manual (applied) and understand instructions.
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Compensation
Pr. 73 | Terminal 2 | Terminal1 . Inputiferminal . .
@72’ 240, 260 Setting|  Input Input Terminal 4 Input Compaer:i ston Polarity Reversible
N . Method
Carrier frequency and SoftPWM selection 0 |0t 10V [0to 210V
1 .
Pr.72 PWM frequency selection Pr.240 Soft-PWM operation selection L Terminal 1 Not function
Prmpwﬁf quency selectio L P (Initial 0to +10V mnal T | (indicates that
2 quency automatic switchover value) adde
x compensation | @ frequency
You can change the motor sound. 2 0 to +5V command
s 3 0to £5V signal of
Pr. etting c e 4 0to 10V Terminal 2 negative
Description ermina g
Number Range P 5 0to5v x Vz:;:;lt?:glu override polarity is not
You can change the PWM carrier frequency. The 6 0to +10V| According to the accepted. )
72 0to 15/ setting displayed is in [kHz]. 7 x 01025V | Pr 267 setting
0to 6,25 * | Note that 0 indicates 0.7kHz, 15 indicates 10 Oto+10v| (Initial value) | Terminal 1
14.5kHz and 25 indicates 2.5kHz. — 1:0 to 5V added
i 0to 10V ) compensation
0 Soft-PWM is invalid > X toimv] 20to1ov
240 1 When "0 to 5" ("0 to 4" for the 75K or more) is set 13 0to £5V
in Pr. 72, Soft-PWM is valid 14 0to 10V Terminal 2 Function
X .
PWM carrier frequency is constant independently 15 0to 5V override
0 of load. When the carrier frequency is set to 3kHz 16 0to+10V Terminal 1
or more (Pr. 72 > 3), perform continuous operation 17 X 0to 45V added
260 at less than 85% of the rated inverter current. 0% compensation

1 Decreases PWM carrier frequency automatically
when load increases.

* The setting range varies according to the inverter capacity. (55K or less/75K

or more).

(Note)When Pr. 260="1 (initial value)", if continuous operation is performed at
85% or more of the rated inverter current with Pr. 72 value set to “3”
(3kHz) or more, the carrier frequency is automatically reduced. This
may cause the motor noise to increase.

@73, 242, 243, 252, 253, 267
Analog input selection

Pr.73 Analog input selection

Pr.242 Terminal 1 added compensation amount (terminal 2)

Pr.243 Terminal 1 added compensation amount (terminal 4)

Pr.252 Override bias Pr.253 Override gain

Pr.267 Terminal 4 input selection

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

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

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

Compensation
. . Input Terminal
[ .73 Uil sl Terminal 4 Input and Polarity Reversible
Setting | Input Input GemraTsstEy
Method

0 0to 10V |0 to 10V
1
(Initial [ Oto 5V |0 to+10V

Terminal 1 Not function
added (Indicates that

Valzu 2 010 10V | 0to 25V Cip=Eaion) [ frequenzy
— comman

3 0to5V | 0to+5V signal of
4 0to 10V [0to+10V Terminal 2 negative
5 0to5V [ 0to+5V override | polarity is not
6 [41020mA|0to<10v| VVhenthe AU accepted. )
7 |41020mA| Otozsv | Signalis off _
70 | 0to 10V |0 to £10V * Tef";('j”g' 1
T | 0to5Y |0to=10V com?) eniaﬁon
12 | 0to 10V | 0 to 5V
13 0to5Y | 0to£5V
14 0to 10V [0to+10V Terminal 2 Function
15 Oto5V | Oto+5V override
16 4 to 20mA| 0 to +10V Terminal 1
17 |4to20mA| 0 to £5v o m‘:‘)‘éf]‘;‘;tion

(1) Added compensation (Pr.242, Pr.243)
A compensation signal can be added to the main speed
setting for synchronous operation, etc.

-5V
(10V) (5Y)

STF

2.5V

Output frequency
When voltage across

terminals 2-5 is 2.5V
L&Y

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

(+10V)

| Forward rotation

Forward rotation

(a) When Pr. 73 setting is 0 t0 5

2-5is0V

Output frequency

When voltage NG
across terminals \
N
-5V -2.5V

When voltage across
terminals 2-5 is 2.5V

When voltage
across terminals
2-5is OV

(-10v) (-5V)

Reverse rotation |

0 +2.5V +5V---Terminal 1
(+5V)  (+10V)

| Forward rotation

STF

Reverse rotation; Forward rotation

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

The terminal 1 (frequency setting auxiliary input) signal is added
to the main speed setting signal of the terminal 2 or 4.

(2) Override function (Pr.252, Pr.253)

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

Pr.252

Pr.253

200" ‘
S !
S 150F- =
GJJ ]
T — '
; /" < Initial value
5 100 777t T (50% to 150%)
@ R |
S - 3 :
50 ‘ |
0 H H
ov 2.5V 5V
(5v) (10V)

Voltage across terminals 2-5

When an override is selected, the terminal 1 or 4 is used for the
main speed setting and the terminal 2 for the override signal (50%
to 150% at 0 to 5V or 0 to 10V). (When the main speed of the
terminal 1 or 4 is not input, compensation by the terminal 2 is
invalid.)
When Pr. 22 Stall prevention operation level = "9999", the value of
the terminal 1 is as set to the stall prevention operation level.

35 @ indicates simple mode parameters and ) indicates extended parameters. When setting parameters, refer to the instruction manual (applied) and understand instructions.
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@74 :%'Ste AllmrEiEm LU ERelE, 76 Output function of alarm code

%]
Pr.74 Input filter time constant Pr.76 Alarm code output selection g
. g . ©
The time constant of the primary delay filter relative to external At alarm occurrence, its description can be output as a 4-bit o
frequency command (analog input (terminal 1, 2, 4) signal) can digital signal from the open collector output terminals.
be set. The alarm code can be read by a programmable controller, etc., g
® Valid for eliminating noise of the frequency setting circuit. and its corrective action can be shown on a display, etc. 88%
® Increase the filter tllme constant if steady operation cannot be Pr.76 Setting Description ;ﬁg 8
performed due to noise. — - =
. . . 0 (initial value) Without alarm code output
A larger setting results in slower response. (The time constant can g T de output (Refer 1o the following fabl. @
. . . Ith alarm code outpu )i
be set between approximately 10ms to 1s with the setting of 0 to 8.) put (Refer to the following table) g-%
2 Alarm code output at alarm occurrence only (Refer to S8
the following table) 8o
283
%)

® The following table indicates alarm codes to be output. (0: output
transistor off, 1: output transistor on)

@ Reset selection, disconnected PU
75 detection

=7}
So
Operation Panel Output of Output Terminals E [ §
Pr.75 Reset selection/disconnected PU detection/PU stop selection Indication Alarm Code 5| g 5
f . (FR-DU07) SU IPF oL FU Otx
You can select the reset input acceptance, disconnected PU =
(FR-DUQ7) connector detection function and PU stop function. Normal * 0 0 0 0 0 oo
E.OC1 0 0 0 1 1 g .
Pr75 ] Disconnected PU Stop EESE
Setting Reset Selection PU Detection Selection o 0 0 ! 0 2 =828
- E.OC3 0 0 1 1 3 E E"
0 Reset input normally . e 3
enabled. g_the PU |? g E.OV1 to E.OV3 0 1 0 0 4
- isconnected,
Resetinputenabled | goeration will be brosei E.THM 0 1 0 1 5 5
1 only when the protective | continued as-is. | o559 E.THT 0 1 1 0 6 i
function is activated. decelerates the E.IPF 0 1 1 1 7 g_g_
Reset input normally When the PU is | motor to a stop only
2 enabled. disconnected, | in the PU operation E.UVT 1 0 0 0 8
Reset input enabled the inverter ML, E.FIN ! 0 0 ! 9 &
3 only when the protective | output is shut E.BE 1 0 1 0 A s
function is activated. off. E.GF 1 0 1 1 B g
©
o
) 1.Af Reset input normally . E.OHT 1 1 0 0 c
(initial If the PU is
enabled. . E.OLT 1 1 0 1 D »
value) disconnected, Pressing 55
Reset input enabled | operation will be E.OPT 1 1 1 0 E B, 0
15 only when the protective | continued as-is. | decelerates the E.OP1 1 1 1 0 E &°g
function is activated. motor to a stop in S S
Reset inout m - any of the PU, Otherbthan the 1 1 ] ; . &
6 R r?asglelcr;pu normally When the PU is | external and above
- dlsqonnected, communication * When Pr. 76 = "2", the output terminals output the signals assigned to Pr. L2
Reset input enabled the inverter operation modes. 190 to Pr 196 B2
17 | only when the protective | output is shut S ge
function is activated. off. s
® Reset selection . .
You can select the operation timing of reset function (RES 77 Prevention of parameter rewrite g
signal, reset command through communication) input Sl
® Disconnected PU detection Pr.77 Parameter write selection
This function detects that the PU (FR-DU07/FR-PU04) has You can select whether write to various parameters can be
been dls;:on.nected from thgd |nverte|r for longer tEa;U:ES anj performed or not. Use this function to prevent parameter values £
causes the inverter to provide an alarm output (E. ) an from being rewritten by misoperation. 2
come to an alarm stop. 2
® PU stop selection Pr. 77 Setting Description
In any of the PU operation, external operation and network 0 (initial value) Write is enabled only during a stop
.y 2
operation modes, the motor can be stopped by pressing @ of 1 Parameter write is not enabled. s
he PU 2 Parameter write is enabled in any operation
the ' mode regardless of operation status.
2
5
o o <
@ Prevention of reverse rotation of g
o
78 the motor ©
Pr.78 Reverse rotation prevention selection >
c
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

@ indicates simple mode parameters and ) indicates extended parameters. When setting parameters, refer to the instruction manual (applied) and understand instructions. 36
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® Specify 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

@79 @340 Operation mode selection

7 Pr.79 Operation mode selection p, 3y c ication startup mode selection

®Used to select the operation mode of the inverter.
You can freely change between operation by external signal
(external operation), operation by PU (FR-DUQ7) (PU operation),
operation by combination of PU operation and external operation

(external/PU combined operation) and network operation (when

to the Pr. 79 and Pr. 340 settings.

RS-485 terminals or a communication option is used). Pr340 | P79 | Operation mode at Operation Mode
Setting | Setting ;eosth::a(t)ig;\P;‘eNse;t Switchover
[ LED Indication 2
7. o — 0
Setting Description = :0ff (initial | As setin Pr. 79.
=:0n value)
. External operation . Can be switched to external,
. External/PU switchover mode ( Press s 0 NET operation mode PU or NET operation mode -2
(initial to switch between the PU and 1 PU operation mode Fixed to PU operation mode
value) external operation mode.) PU operation mode Can be switchgd to external
External operation mode at power-on PU_EXT NET 2 NET operation mode | & NET operation mode
= o Switching to PU operation
1 Fixed to PU ti d EXT NET mode disabled
xedto operation mode e e m 34 External/PU combined | Operation mode switching
. 1,2* ’ operation mode disabled
External operation
. ) mode Can be switched to external,
Fixed to external operation mode Pl FXT. NET 6 NET operation mode | PU or NET operation mode
P Operation can be performed by switqhing with operation continued
bet\dNeen the external and Net operation NEE operation X12 (MRS) signal ON | Can be switched to external,
mode. mode ..NET operation mode | PU or NET operation mode *2
-P__U_EéT_Né'I'. 7 X12(MRS)signal OFF Fixed to external operation
External/PU combined operation mode 1 .. External operation mode (Forcibly switched to
Running frequency Start signal mode external operation mode.)
. Can be switched to PU or
PU (FR-DUOQ7 / 0 NET operation mode A N
FR-PU04) setting NET operation mode *3
3 or external signal . 1 PU operation mode Fixed to PU operation mode
input (multi-speed | EXtemal signal 2 | NEToperation mod Fixed to NET operation mod
g acros input (terminal STF, operation mode ixed to operation mode
9, . | STR) External/PU combined | Operation mode switching is
terminals 4-5 (valid 3,4 - .
. 10,12 operation mode disallowed
when AU signal PU EXT &
turns on)) Can be switched to PU or
External/PU combined operation mode 2 6 NET operation mode NET o_peratlon_ mode with
e T operation continued *3
unning frequency I tfa S;ﬁnapu External operation Fixed to external operation
) nput from the ) h
4 External signal (FR-DUO7 / FR- 7 o m?de (ITorubI);_sztchzd to
input (terminal 2, 4, PUO04) external operation mode.)
1, Jog, multi-speed *1  The Pr 340 setting "2" or "12" is mainly used for communication
setting, etc) (@, @) operation using the inverter RS-485 terminals.
When a value other than "9999" (selection of automatic restart after
PU operation mode instantaneous power failure) is set in Pr. 57 Restart coasting time, the
PU_ EXT NET inverter will resume the same operation state which was in before after
E power has been restored from an instantaneous power failure.
Switch-over mode 1 grna CRelSton *2 The operation mode cannot be switched directly between the PU
6 Switch among PU operation, external oce operation mode and network operation mode.
operation, and NET operation while *3 Operation mode can be changed between the PU operation mode and
keeping the same operation status. :
:Egeoperatlon network operation mode with key of the operation panel (FR-
S0 NET DUO07) and X65 signal.
(=B = o)
External operation mode (PU operation
interlock PU operation mode A n
> sign)a, oN TR @ Simple magnetic flux vector
. . (o &S )
Operation _mode can be switched to the External operation 80, 90 ContrOI
7 PU operation mode. e
(ou_tput stop during external operation) T T Pr.80 Motor capacity (simple magnetic flux vector control)
X12 S|gngl OFF . Pr.90 Motor constant (R1)
Operation mode can not be switched to . - o .
the PU operation mode. Providing optimum excitation to the motor can also produce high

torque in a low-speed region. (simple magnetic flux vector control)
Set the used motor capacity (equal to or one rank higher than the
inveter capacity) in Pr. 80.

The number of motor poles should be any of 2, 4 and 6 poles.

Single-motor operation (one motor for one inverter)

Wiring length from inverter to motor should be within 30m.

When simple magnetic flux vector control is not used, set "9999"
(initial value) in Pr: 80.
For Pr. 90 Motor constant (R1), normally setting is not necessary.
When you need more torque under simple magnetic flux vector
control for other manufacturer's motor, set the motor primary
resistance value (R1) for A connection in Pr. 90

37

@ indicates simple mode parameters and ) indicates extended parameters. When setting parameters, refer to the instruction manual (applied) and understand instructions.
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=]
: Pr. . .
N Setting Range Description
100 to 109 Specify the inverter station number.
. . 17 0to 31 Set the inverter station numbers when two 3
Adjustable 5 pOIntS V/F 331 (0 to 247) *1 or more inverters are connected to one 2
personal computer. @
Pr.100 V/F1 (first frequency) Pr.101 V/F1 (first frequency voltage) Set the communication speed.
Pr.102 V/F2 (second frequency) Pr.103 V/F2 (second frequency voltage) 18 48 96. 192 384 The setting value x 100 equals the m
Pr.104 V/F3 (third frequency) Pr.105 V/F3 (third frequency voltage) 332 (3' 6 '12 2'4) - communication speed. S50
Pr.106 V/F4 (fourth frequency) Pr.107 V/F4 (fourth frequency voltage) R For example, the communication speed is 5 g5
Pr.108 V/F5 (fifth frequency) Pr.109 V/FS (fifth frequency voltage) 19200bps when the setting value is "192". 223
A dedicated V/F pattern can be made by freely setting the V/F Stop bit length Data length | &
characteristic between a startup and the base frequency and . 0 1bit 8bit o
. _ags B (=]
base voltage under V/F control (frequency voltage/frequency). 333 1 (initial value) 2bit Eg
Possible to set the torque pattern that is optimum for the 10 1bit . g5
. Lo " 7bit &N g_
machine’s characteristic 1 2bit )
0 Without parity check
voltage ;gg 1 With odd parity check 055
Base frequency 2 (initial value) | With even parity check £2<
voltage p y 8 g 3
e VIF5 Set the permissible number of retries at 50
y ! occurrence of a data receive error. If the
——————————— VF4 0to 10 number of consecutive errors exceeds the s §
,,,,,,, VIF3 A~ | | 121 permissible value, the inverter will come to g Sg
Torque boost & VIEL 7 || 335 an alarm stop. S5SgE
Pro vVIF2Z i Frequency SEo2
L L . . - 9999 If a communication error occurs, the £ £ [l
VIF Cha,acte,isﬁg‘se f}r,ef;ency inverter will not come to an alarm stop. =
. . . . . . No PU connector communication
Adjustable 5 points V/F will not function under simple magnetic o Communication with RS-485 terminal can s_
flux vector control. be made, but the inverter will come to an B %
When Pr: 19 Base frequency voltage = "8888" or "9999", Pr. 71 cannot be alarm stop in the NET operation mode. g_ﬂ-
setto "2". To set Pr: 71 to "2", set the rated voltage value to Pr: 19 ;gg ts'et the interval of communication check
. . ime.
.\Nh.e.n the frequency values of the points are the same, a write 0.1 to 999.8s If a no-communication state persists for 5
inhibit error (£,- { ) occurs. longer than the permissible time, the gﬁ
Set the points (frequencies, voltages) of Pr. 100 to Pr. 109 within inverter will come to an alarm stop. g
the ranges of Pr. 3 Base fiequency and Pr. 19 Base frequency voltage . 9999 (initial value) | No communication check &
When “2” is set in Pr. 71, Pr. 47 Second V/F (base frequency) will not Set the waiting time between data
123 0to 150ms o f o o
function. 337 transmission to the inverter and response. 5 &
When “2” is set in Pr. 71, thermal characteristic of the electronic 9999 (initial value) | Set with communication data. gg %
thermal relay function changes to thermal characteristics of a - 0 Without CR/LF S &
standard motor. 341 1 (initial value) | With CR L
2 With CR/LF

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

Pr.117 PU communication station Pr.118 PU communication speed
Pr.119 PU ¢ ication stop bit length. Pr.120 PU communication parity check
Pr.121 Number of PU c retries Pr122 PU check time interval
Pr.123 PU communication waiting time setting

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

Pr.331 RS-485 communication station ~ Pr.332 RS-485 communication speed

Pr.333 RS-485 stop bit length

Pr.334 RS-485 communication parity check selection

Pr.335 RS-485 number of retries  Pr.336 RS-485 check time interval
Pr.337 RS-485 communication waiting time setting

Pr.341 RS-485 CR/LF sel Pr.342 C EEPROM write selection

Pr.343 Communication error count Pr.549 Protocol selection

(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, monitor, 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.

*1 When making communication through Modbus-RTU protocol with the RS-

485 terminals, the setting range of Pr. 337 within parenthesis is applied.
*2 The values in parenthesis are added to the setting range of Pr. 332.

(2) Communication EEPROM write selection (Pr.342)
Parameters written via the inverter's PU connector or 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)

* The Modbus-RTU protocol is valid for only communication from the RS-485
terminals.

Pr. Number Sl Description
Range
Display the number of communication
343 — errors during Modbus-RTU communication.
Reading only
0 s .
(initial value) Mitsubishi inverter (computer link) protocol
549
1 Modbus-RTU protocol

@ indicates simple mode parameters and ) indicates extended parameters. When setting parameters, refer to the instruction manual (applied) and understand instructions.
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@125 @126 @241, C2(902) to C7(905)

Analog input frequency change and voltage, current input and
frequency adjustment (calibration)

7 Pr.125 Terminal 2 frequency setting gain frequency

7 Pr.126 Terminal 4 frequency setting gain frequency

Pr. 241 Analog input display unit switchover
C2(Pr.902) Terminal 2 frequency setting bias frequency
C3(Pr.902) Terminal 2 frequency setting bias 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
® You can set the magnitude (slope) of the output frequency as
desired in relation to the frequency setting signal (0 to 5VDC, 0 to
10V or 4 to 20mA).
(1) Change the frequency at maximum analog input.
(Pr.125, Pr.126)
Set a value in Pr 125 (Pr. 126) when changing only the

frequency setting (gain) of the maximum analog input power
(current). (C2 (Pr. 902) to C7 (Pr. 905) setting need not be

changed)
Initial value
P e
e |
(]
2 —_
g —
2 _— ! Gain Pri2s
3 L :
(o] |
Bias !
c2 ;
(Pr.902) 0 100%
0 Frequency setting signal 5V
0 1o0v
C3 (Pr.902) C4 (Pr903)
4 Initial value

[o2]
o
I
N

Output frequency
(Hz)

Pr.126
Bias
C5
e P 100%
0 4 Frequency setting signal 20mA
C6 (Pr.904) C7 (Pr.905)

(2) Analog input bias/gain calibration

(C2(Pr.902) to C7(Pr.905))

- 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, e.g. 0 to 5V, 0 to 10V
or 4 to 20mADC, and the output frequency.

Set the bias frequency of terminal 2 input using C2(Pr. 902).
(Factory-set to the frequency at 0V)

Using Pr. 125 , set the output frequency relative to the
frequency command voltage (current) set in Pr. 73 Analog
input selection.

Set the bias frequency of the terminal 4 input using C5(Pr:
904).

(Factory-set to the frequency at 4mA)

Using Pr. 126 , set the output frequency relative to 20mA of
the frequency command current (4 to 20mA).

(3) Analog input display unit changing (Pr. 241)
You can change the analog input display unit (%/V/mA) for
analog input bias/gain calibration.

@127 to 134, 575 to 577 PID control

Pr.127 PID control automatic switchover freqeuncy
Pr.128 PID action 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 Qutput interruption release 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

' iation sianal PID operation
Set point " Deviation signal | . 'variable
Terminal 1 1 Kp<1+»7 +Td><S>
0to+10VDC | L— Tixs T )
To outside (Oto £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

Pr. 133 or

: PID operation
terminal 2 —12 operafon

—OMt_ ) - > 1
Set point ! Kp<1+ Tixg tTdx S>
0to 5VvDC Lo
(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

@ Switch between the inverter operation and
135 to 139, 159 commercial power-supply operation to use

Pr.135 Commercial power-supply switchover sequence output terminal selection
Pr.136 MC switchover interlock time Pr.137 Waiting time at a start

Pr.138 Commercial power-supply operation switchover selection at an alarm
Pr139A ic switchover freq b inverter and commercial power-supply operation

Pr159 A ic 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.

Pri35 Setting Description
0 (initial value) | Without commercial power-supply switchover sequence
1 With commercial power-supply switchover sequence
Sink logic type, Pr.185 ="7", Pr.192 ="17", Pr193 ="18", Pr.194 = "19"

MC2

External

MCCB MC1 thermal relay

—x . —RILL Ut
— . —ISIL2 =S
— i —TIL3 w

R1/L11 =

Inverter start suLz1

(forward rotation)

1
Inverter/commercial —STF (MC1)IPF
power-supply swnchover£ —Cs s
Operation interlock MRS . yMC3
-3 (MC2)oL 2
External JOG(OH) ; [=24vDC
i

thermal reset RES MC2

Sb (MC3)FU

é

Frequency 10
setting signal g SE

I
Commercial power-supply switchover sequence connection diagram

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

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

*3 The used terminal changes depending on the setting of Pr: 180 to Pr. 189
(input terminal function selection).

—» Refer to the section about P 29 and
140t0 143 other relevant parameters.

—» Refer to the section about P 37 and other
relevant parameters.

39 @ indicates simple mode parameters and ) indicates extended parameters. When setting parameters, refer to the instruction manual (applied) and understand instructions.
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@ Parameter unit display language
145 selection

Pr.145 PU display language selection
You can switch the display language of the parameter unit (FR-
PUO04) to another.

@ Selection of action conditions of
155 the second function signal (RT)

Pr.155 RT signal reflection time selection

You can select the second function using the external terminal
(RT signal).

You can also set the RT signal operation condition (reflection time).

Pr.145 Setting Description
0 (initial value) Japanese Pr.155 Setting Description
1 English . This function is immediately made valid with on
0 (initial value) .
2 German of the RT signal.
This function is valid only during the RT signal
3 French . . ) :
- 10 is on and constant speed operation. (invalid
4 Spanish during acceleration/deceleration)
5 Italian Functions that can be set as second functions
6 Swedish _ _ _
— Function First Function Second Function
7 Finnish Parameter Number Parameter Number
. Torque boost Pr.0 Pr.46
145 149 —» Refer to the section about P 22 and Eeseliealons] 3 Br a7
’ other relevant parameters. Acceleration time Pr.7 Prad
Deceleration time Pr.8 Pr.44, Pr45
Electronic thermal O/L Pro Pr51
150 to 153, 166, 167 relay : .
Stall prevention Pr.22 Pr.48, Pr.49

Detection of output current (Y12 signal) detection
of zero current (Y13 signal)

Pr.150 Output current detection level
Pr.152 Zero current detection level

Pr.166 Output current detection signal retention time
Pr.167 Output current detection operation selection

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

Pr.151 Qutput current detection signal delay time
Pr.153 Zero current detection time

(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

! Pr166 Time
| Minimum 100ms
i (initial value)
Output current I —
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.

Pri152 !

O[A] T
Start signal OFF [§ON ‘ o ‘
Zero current OFF ON OFF ON
detection time - 5
v13) Pr. 153 Pr. 153

Detection time Detection time

* Once turned on, the zero current detection time
(Y13) signal is held on for at least 100ms.

—» Refer to the section about P 22 and other
154 relevant parameters.

—» Refer to the section about P 22 and
156, 157 other relevant parameters.

—» Refer to the section about Pr 54 and other
158 relevant parameters.

—» Refer to the section about Pr /35 and other
@160 @172 to 174

relevant parameters.
Display of applied parameters and user group function
7 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.
In the initial setting, only the simple mode parameters are displayed.

Pr. 160 D ioti
Setting escription
9999
(initial Only the simple mode parameters can be displayed.
value)
0 Simple mode+extended parameters can be displayed.
1 Only parameters registered to the user group can be displayed.

(1) Display of simple mode parameters and extended
parameters (Pr.160)
When Pr. 160 = "9999" (initial value), only the simple mode
parameters can be displayed on the operation panel (FR-
DUQ7) and parameter unit (FR-PUO04).
When “0” is set in Pr. 160, simple mode parameters and
extended parameters can be displayed.

(2) 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 to a user group. When Pr: 160 is setin "1", only the
parameters registered to the user group can be accessed. (The
parameters not registered to the user group cannot be read.)
To register a parameter to the user group, set its parameter
number to Pr. 173.
To delete a parameter from the user group, set its parameter
number to Pr: 174. To batch-delete the registered parameters, set
Pr. 172 in "9999".

@ indicates simple mode parameters and ) indicates extended parameters. When setting parameters, refer to the instruction manual (applied) and understand instructions.
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41

@ Operation selection of the
161 operation panel

Pr.161 Frequency setting/key lock operation selection

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

The key operation of the operation panel can be disabled.

@ Terminal assignment of
190 t0 196 oytput terminal

Pr.190 RUN terminal function selection Pr.191 SU terminal function selection
Pr.192 IPF terminal function selection  Pr.193 OL terminal function selection
Pr.194 FU terminal function selection ~ Pr.195 ABCI terminal function selection
Pr.196 ABC2 terminal function selection

You can change the functions of the open collector output

Pr161 Setting Description terminal and relay output terminal
0 (initial value) | Setting dial frequency setting mode | Key lock mode y P ’
1 Setting dial potentiometer mode invalid Pr.190 to Pr.196
10 Setting dial frequency setting mode | Key lock mode ’ Settin : si I
11 Setting dial potentiometer mode valid 9 igna Function
Positive | Negative Name
16216 165 —» Refer to the section about Pr. 57 and logic logic
° other relevant parameters. 0 100 RUN Inverter running
—» Refer to the section about P /50 and 1 101 Su Up to frequency
166, 167 other relevant parameters. 2 102 PE Instantaneous power failure/
undervoltage
168, 169 Parameter for manufacturer setting. Do not set. 3 103 oL Overload alarm
. 4 104 FU Output frequency detection
170,171 —» Refer to the section about Pr 52 and Second outbut freauend
’ other relevant parameters. 5 105 Fu2 S pul requency
—» Refer to the section about Pr. /60 and Second output frequency
1720 174 2 [ FU2 1 etection
other relevant parameters.
= - 7 107 RBP Regenerative brake prealarm *
Function aSSlgnment Of 10 110 PU PU operation mode
178 to 189 input terminal 11 111 RY Inverter operation ready
Pr.178 STF terminal function selection Pr.179 STR terminal function selection 12 112 Y12 Output current dete.ctlon
Pr.180 RL terminal function selection ~ Pr.181 RM terminal function selection 13 13 Y13 Zero current detection
Pr.182 RH terminal function selection ~ Pr.183 RT terminal function selection 14 114 FDN PID lower limit
Pr.184 AU terminal function selection  Pr.185 JOG terminal function selection 15 115 FUP PID upper limit
Pr.186 CS terminal function selection ~ Pr.187 MRS terminal function selection PID forward/reverse rotation
Pr.188 STOP terminal function selection Pr.189 RES terminal function selection 16 116 RL output
Use these parameters to select/change the input terminal functions. Commercial power-supply
Pr.178t 17 — MC1 .
r. (o] Si switchover MC1
ignal .
Pr.189 Name Function 18 o MC2 Commercial power-supply
Setting switchover MC2
HEPEY Low speed operation command Commercial power-supply
0 RL (initial value) 19 - MC3 switchover MC3
Pr59=1,2+1 | Remote setting (setting clear)
Pr.59=0 Middle speed operation 2 9 21 [ R G
1 RM (initial value) | command 26 126 FIN Heatsink overheat pre-alarm
Pr59=1,2* Remote setting (deceleration ing i i
P:59 il g ( ) 45 145 RUNS3 During |nc\’/grter running and start
o High speed operation command COmMMmandision
2 RH (initial value) - -
— - - - During deceleration at
FEE, 2| W) i) (el ST o)) 46 146 Y46 occurrence of power failure
3 RT Second function selection (retained until release)
4 AU Terminal 4 input selection - -
5 JOG Jog operation selection 47 147 PID During PID control activated
6 cs Selection of automatic restart after instantaneous 64 164 Y64 During retry
power failure, flying start 70 170 SLEEP During PID output suspension
7 OH External thermal relay input *2 .
o REX 75 speed selection 90 190 Y90 Life alarm
(combination with three speeds RL, RM, RH) 91 191 Y91 Alarm output 3 (power-off signal)
Inverter operation enable signal Energy saving average value
10 X101 (FR-HC, FR-CV connection) 92 192 Y92 upda?gd timin% 9
11 X1 z;-el-éfitoionnectlon, SETEMECTS e T 93 193 Y93 Current average monitor signal
12 X12 PU operation external interlock 94 194 ALM2 Alarm output 2
14 X14 PID control valid terminal 95 195 Y95 Maintenance timer signal
16 X16 PU-external operation switchover
>4 VRS Output stop 96 196 REM R<‘-:-mote output
25 STOP | Start self-holding selection 98 198 LF Minor fault output
60 STF ForV\_/ard rotation command 99 199 ALM Alarm output
(assigned to STF terminal (Pr. 178) only) 9999 — No function
61 STR Reverse rotation command " -
(assigned to STR terminal (Pr. 179) only) Setting can be made for the 75K or more.
62 RES Inverter reset
PTC thermistor input @ 23210239 P Refer to the section about P14 to Pr.6
63 PTC . .
(assigned to AU terminal (Pr. 184) only)
64 X64 PID forward/reverse action switchover —» Refer to the section about Pr 72 and other
65 X65 NET/PU operation switchover @
66 X66 External/NET operation switchover relevant parameters.
67 X67 Command source switchover .
5599 — No funcilon 241 P Refer to the section about Pr. 125, Pr.126

*1 When Pr. 59 Remote function selection ="1" or "2", the functions of the RL,
RM and RH signals are changed as given in the table.
*2  The OH signal turns on when the relay contact "opens".

—» Refer to the section about Pr 73 and
other relevant parameters.

242, 243

@ indicates simple mode parameters and @ indicates extended parameters. When setting parameters, refer to the instruction manual (applied) and understand instructions.
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@ Input/output phase failure
251,872 protection selection

Pr.251 Qutput phase failure protection selection

@244 Increase cooling fan life

Pr.244 Cooling fan operation selection
You can control the operation of the cooling fan (200V class
2.2K or more, 400V class 3.7K or more) built in the inverter.

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/L1, S/L2, T/L3) can be made valid.

Features

Pr. 244 Setting Description

The cooling fan operates at power on.

savings?

0 Cooling fan on/off control invalid (The cooling

@245 to 247 Slip compensation

Pr.245 Rated slip Pr.246 Slip comp
Pr.247 Constant-output region slip compensation selection

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

time ¢

@ Selection of motor stopping
250 method and start signal

Pr.250 Stop selection

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

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

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

fan is always on at power on
- D P ) Pr. Number Setting Range Description

Cooling fan on/off control valid - - - @

The fan is normally on during inverter 251 0 Without output phase failure protection g _%
1 (initial value) operation. The fan switches on/off according to 1 (initial value) With output phase failure protection =Ry

the temperature during a stop of the inverter 0 (initial val Without input oh fail tecti o

whose status is monitored. 872 (initial value) | o'u input pl ase. ailure pro 'ec ion o 2

1 With input phase failure protection

Pr.255 Life alarm status display

— Refer to the section about Pr 73 and
other relevant parameters.

252, 253

@ Display of the life of the
25510 259 jnyerter parts

Pr.256 Inrush current limit circuit life display

Pr.257 Control circuit capacitor life display 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.)

STR signal: Reverse
rotation start

STF signal: Start signal

STR signal: Forward/
reverse
rotation signal

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.

1000s to 1100s

Description Pr. Setting o 2 o
Pr.250 - Number Range Description % g
Settin Start signal St i . — . o= 2
9 Op operation Display whether the control circuit capacitor, 8- a
(STF/STR) T Sy . : S
- main circuit capacitor, cooling fan, and each G

STF signal: Foward The motor is coasted to a 255 (0 to 15) parts of the inrush current limit circuit has

rotation start h
0 to 100s stop when the preset time reached the life alarm output level or not.

Reading only

Display the deterioration degree of the inrush

0,
e Win o) current limit circuit. Reading only

Display the deterioration degree of the control

0,
23 Wi leo) circuit capacitor. Reading only

Terminal Connection

Peripheral Devices
Why energy

Outline
Dimension
Drawings

Terminal Specification
Explanation

Operation
Panel

-
[}
g
2
3
S
©

o

Protective
Functions

%)
- ; Display the deterioration degree of the main 5
STF signal: Foward 258 | (0to100%) | circuit capacitor. Reading only g
9999 el T The value measured by Pr. 259 is displayed o
STR signal: Reverse i . y playec.
rotation start Whe’;thg s:\art signal is Setting "1" and turning off the power starts the
—— - turned off, the motor measurement of the main circuit capacitor life. 0
STF signal: Start signal decelerates to stop. 259 0,1 When the Pr. 259 value is "3" after powering on 5
STR signal: Forward/ (2,3,8,9) . o =
8888 e — again, the measuring is completed. Read the S
rotation signal deterioration degree in Pr. 258. E
When Pr. 250 is set to "9999" (initial value) or "8888".
260 P Refer to the section about Pr. 72. 5
2 ) Deceleration starts 3
5 i when start signal turns off S
=}
g 3 Deceleration time
L; ! (Time set in Pr. 8, etc.)
§§ | DC brake E
o= ' : Time 2
i ' <
Start T o~ | OFF g
signal T S
RUN : ©
signal ON OFF
>
When Pr: 250 is set to values other than "9999" (initial value) or "8888". =
IS
- Output is shut off when set =
e / time elapses after start signal
5 «—*= turned off
é',' ] Pr.250
g_’\ Motor coasts to sllop %‘
C:)i - Time I3
Start signal ON | OFF
RUN signal ON OFF
@ indicates simple mode parameters and ) indicates extended parameters. When setting parameters, refer to the instruction manual (applied) and understand instructions. 42
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Operation at instantaneous
261to 266 power failure

Pr.261 Power failure stop selection

Pr.262 Subtracted frequency at deceleration start

Pr.263 Subtraction starting frequency  Pr.264 Power-failure deceleration time 1
Pr.265 Power-failure deceleration time 2

Pr.266 Power failure deceleration time switchover frequency

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

accelerated to the set frequency.

Pr.

Number Setting Range Description

Coasting to stop
0 (initial value) When undervoltage or power failure
occurs, the inverter output is shut off.

When undervoltage or a power failure
1 occurs, the inverter can be decelerated
261 to a stop.

When undervoltage or a power failure
occurs, the inverter can be decelerated
2 to a stop.

If power is restored during a power
failure, the inverter accelerates again.

Normally operation can be performed
with the initial value unchanged. But
adjust the frequency according to the
magnitude of the load specifications
(moment of inertia, torque).
When output frequency > Pr. 263
Decelerate from the speed obtained
0 to 120Hz from output frequency minus Pr. 262.
263 When output frequency < Pr. 263
Decelerate from output frequency
Decelerate from the speed obtained
from output frequency minus Pr. 262.

262 0to 20Hz

9999

Set a deceleration slope down to the

e DlwEetaets frequency set in Pr. 266.

. Set a deceleration slope below the
265 Dl EE0 Ees frequency set in Pr. 266.

9999 Same slope as in Pr. 264

Set the frequency at which the

266 0 to 400Hz deceleration slope is switched from the

Pr. 264 setting to the Pr. 265 setting.

* When the setting of Pr. 21 Acceleration/deceleration time increments is "0"
(initial value), the setting range is "0 to 3600s" and the setting increments
are "0.1s", and when the setting is "1", the setting range is "0 to 360s" and
the setting increments are "0.01s"

Power supply 1

Pr.264
Power-failure
deceleration time 1

Output  [syptracted—— ]
frequency| frequency at

Pr.265

(1) Power failure stop mode (Pr.261 = “1”)

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

= > —
g g Pr261=1
S 3>
&a [
> H During deceleration at
2 occurrence of power failure
g During stop at
g | occurrence of
= | power failure
E :
I3 I
=1 I [
O . f —+»
: — ! Time
STF 3
Y46 4[ﬁ—

Turn off STF once to make acceleration again

Instantaneous  power failure-time operation

continuation function (Pr.261 = “2”)
When power is restored during deceleration after an
instantaneous power failure, acceleration is made again up
to the set frequency.
When this function is used in combination with the automatic
restart after instantaneous power failure operation,
deceleration can be made at a power failure and
acceleration can be made again after power restoration.
When power is restored after a stop by deceleration at an
instantaneous power failure, automatic restart operation is
performed if automatic restart after instantaneous power
failure has been selected (Pr: 57 = "9999")

Pro6i=2 When power is restored during

deceleration
Power IPF
supply lj
T
Output , i
I
frequency During dece\era{ionM
210 evcecrufgi:lrcee of /] | Reacceleration
: : > Time
Y46

When used with automatic restart
Pr.261 = 2, Pr.57 #9999 after instantaneous power failure

| During power failure |
Power
supply

Output

frequency

Automatic restart
after instantaneous
power failure

During deceleration
at occurrence of
power failure

time switchov

Power-failure

> Time

deceleration
frequency time 2

Pr.266 5 Time

Power-failure deceleration start
deceleration \ Pr.262
er I

>

!
e \Restmerpoy
Y46

267 —» Refer to the section about P 73 and other

relevant parameters.

—» Refer to the section about Pr 52 and other
relevant parameters.

269 Parameter for manufacturer setting. Do not set.

—» Refer to the section about Pr 57 and other
relevant parameters.

—» Refer to the section about Pr //7 and
331to 337

other relevant parameters.

43 @ indicates simple mode parameters and ) indicates extended parameters. When setting parameters, refer to the instruction manual (applied) and understand instructions.
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@338, 339, 550, 551

Operation command source and speed command
source during communication operation

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

Pr.550 NET mode operation command source selection
Pr.551 PU 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. Also, the control command source in the PU
operation mode can be selected.

Pr. Setting

Number Range LEREE
0
(initial Operation command source communication
338 value)
1 Operation command source external
0
(initial Speed command source communication
value)
Speed command source external (Frequency
339 1 setting from communication is invalid, terminal 2

and 1 setting from external is valid)

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

@ To determine the
503 to 504 majntenance time of parts.

Pr.503 Maintenance timer Pr.504 Mai)
When the cumulative energization time of the inverter reaches
the parameter set time, the maintenance timer output signal
(Y95) is output. 11~ (MT) is displayed on the operation panel
(FR-DUQ7)

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

timer alarm output set time

First power ON
9998 AL
(999800h) Set "0" in Pr.503

Maintenance

timer Pr.504
(Pr. 503)

: * » Time
vossignal  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).

549 P Refer to the section about Pr/17 to Pr. 124.
550to 551 — Refer to the section about Pr 338, Pr339.

@ Current average value
55510 557 monitor signal

Pr.556 Data output mask time

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

340 —P» Refer to the section about Pr 79.

—» Refer to the section about Pr /17 and
341to 343 other relevant parameters.

@ Remote output function
495 to 497 (REM signal)

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

Pr.497 Remote output data 2

You can utilize the on/off of the inverter's output signals instead
of the remote output terminal of the programmable logic
controller.

0 Communication option valid
1 Inverter RS-485 terminal valid
550 * 9999 Automatic communication option recognition
ST Normally, the RS-485 terminals are valid. When
(initial th icati tion is fitted. th
value) e communication option is fitted, the
communication option is valid. Pr.555 Current average time
1 Select the RS-485 terminals as the PU operation
mode control source.
551 * 2 .
(initial Select the PU connector as the PU operation
mode control source.
value)

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 1/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.

Time
l«——— 1 cycle (20s) —— Next cycle

Y93 signal
b N
1) Data output mask time 'Y 'y I ['5) End pulse
When the speed has changed to constant ) Dmpﬂ‘ as low pulse
from acceleration/deceleration, Y93 signal is shape for 1 to 16.5s
for P
not output for Pr 556 time 4) Maintenance timer pulse

2) Start pulse
Output as Hi pulse shape for 1s (fixed)
Time and output current set in Pr.555 are averaged

The maintenance timer value (Pr.503) is output
as Hi output pulse shape for 2 to 9s (16000h to
72000h).

Pr.503 x 1000h
Signal output time= ——,———— x5s

3) Output current average value pulse 40000n

The averaged current value is output as low pulse shape for
0.5 10 9s (10 to 180%) during start bit output
output current average value (A)

Pr557 (A)

% 5s

Signal output time=

@ —» Refer to the section about Pr /3 and other
relevant parameters.

—» Refer to the section about Pr /27 and
575t 577 other relevant parameters.

@ —» Refer to the section about Pr 57 and other
relevant parameters.

—» Refer to the section about P 25/ and other
872 relevant parameters.

@ indicates simple mode parameters and ) indicates extended parameters. When setting parameters, refer to the instruction manual (applied) and understand instructions.
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Regeneration avoidance
882 to 886 fynction

Pr.882 Regeneration avoidance operation sele

Pr.883 Regeneration avoidance operation level

Pr.884 Regeneration avoidance at deceleration detection sensitivity

Pr.885 Reg q 'y limit value

Pr.886 Regeneration avoidance voltage 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.

ation avoidance compensation fi

Pr. Setting

Number Range i
0
(initial Regeneration avoidance function invalid
882 value)
1 Regeneration avoidance function valid
Set the bus voltage level at which regeneration
avoidance operates. When the bus voltage level
883 300 to is set to low, overvoltage error will be less apt to

800V occur. However, the actual deceleration time
increases. The set value must be higher than the

power supply valtage x 2.

(in?tial Regeneration avoidance by bus voltage change
value) ratio is invalid

884 Set sensitivity to detect the bus voltage change

1t0o5 Setting 1 —» 5
Detection sensitivity low — high

Set the limit value of frequency which rises at
0 to 10Hz -l h : -
885 activation of regeneration avoidance function.

9999 Frequency limit invalid

Adjust responsiveness at activation of
regeneration avoidance. A larger setting will
improve responsiveness to the bus voltage
change. However, the output frequency could
become unstable.

886 0 to 200%

@333, ggg Free parameter

Pr.888 Free parameter 1
Parameters you can use for your own purposes.
You can input any number within the setting range 0 to 9999.
For example, the number can be used:
As a unit number when multiple units are used.
As a pattern number for each operation application when
multiple units are used.
As the year and month of introduction or inspection.

Pr.889 Free parameter 2

—» Refer to the section about P» 52 and other
891 relevant parameters.

@392 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 average time

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
Saving o
Monitor Description and Formula Increments
Item
Difference between the estimated value of
power necessary for commercial power supply
Power operation and the input power calculated by the 0.01kwW/
saving inverter 0.1kW*
Power during commercial power supply
operation - input power monitor
Ratio of power saving on the assumption that
power during commercial power supply
operation is 100%
Power saving
Power Power during commercial power supply operation * 100
saving 0.1%
rate Ratio of power saving on the assumption that
Pr. 893 is 100%
Power saving
Prgo3  *100
Power Average value of power saving amount per hour
during predetermined time (Pr. 897,
saving 9P (Pr897) 0.01kWh/
average Y (Power saving x At) 0.1kWh*
value Pr.897
Ratio of power saving average value on the
assumption that the value during commercial
power supply operation is 100%
Power > (Power saving x At) 100
saving Pr.897 *
rate i 0.1%
reference Ratio of power saving average value on the
value assumption that Pr. 893 is 100%
Power saving average value
Pr893 ”
Power
saving Power saving average value represented in
charge terms of charge 0.01/0.1*
average Power saving average value x Pr. 896
value

@ indicates simple mode parameters and ) indicates extended parameters. When setting parameters, refer to the instruction manual (applied) and understand instructions.
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The following gives 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 in Pr. 891 Cumulative power monitor digit
shifted times.)

Energy
Saw_ng Description and Formula Increments
Monitor
Item
S:\‘/’;’:; Power saving is added up per hour. 0.01kWh/
T X (Power saving x At) 0.1kWh
SP:\\/I;Ir?r Power saving amount represented in terms of
9 charge 0.01/0.1*
TS Power saving amount x Pr. 896
charge 9 !
Annual Estimated value of annual power saving amount
power Power saving amount o Pr.899 0.01kWh/
saving Operation time during R REIIx 100 0.1kWh*
amount power saving totalization
Annual
power Annual power saving amount represented in
saving terms of charge 0.01/0.1*
amount Annual power saving amount x Pr. 896
charge

* The increments vary according to the inverter capacity. (55K or less/75K or
more)

@ Adjustment of terminal FM
C0(900), C1(901) and AM (calibration)

CO(Pr.900) FM terminal calibration CI1(Pr.901) AM terminal calibration
The operation panel and parameter unit can be used to calibrate
the full scales of the terminals FM and AM.

(1) FM terminal calibration (C0(Pr.900))

The terminal FM is preset to output pulses. By setting the
Calibraton parameter C0 (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.
<Ind\ca|or )
1mA full-scale
Tl ImA analog meter 1440 pulse/s(+)
= o

[ )
Calibration [ \

resistor fﬁmﬂ [

Pulse width T1: Adjust using calibration parame(er co "
Pulse cycle T2: Set with Pr. 55 (frequency monitor)
Set with Pr.56 (current monitor)

(Digital indicator)

*1  Not needed when the operation panel (FR-DUO7) or parameter unit (FR-
PUO04) 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.

(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 calibration
parameter 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.

€2(902) to c7(905) P Refer to the section about Pr. 125, Pr:. 126

ogg Parameter for manufacturer setting. Do not set.

@990 Buzzer control of the operation panel

Pr.990 PU buzzer control

You can make the buzzer "beep" when you press key of the
operation panel (FR-DUQ7) and parameter unit (FR-PU04).

Pr.990 Setting
0 Without buzzer
With buzzer

Description

1(initial value)

@991 PU contrast adjustment

Pr.991 PU contrast adjustment

Contrast adjustment of the LCD of the parameter unit (FR-
PUO04) can be performed.

Decreasing the setting value makes contrast light.

Pr.991 Setting Description

0: Light
0to 63 J
63 : Dark

@989, CL, ALLC, Er.CL, PCPY
Parameter clear, parameter copy

Pr.989 Parameter copy alarm release
Pr.CL Parameter clear
Er.CL Alarm history clear

ALLC All parameter clear

PCPY Parameter copy

® Set “1”in Pr.CL Parameter clear to initialize all parameters.
(Calibration parameters are not cleared.)*

® Set “1”in ALLC All parameter clear to initialize all parameters. *

® Set “1”in Er.CL Alarm history clear to clear alarm history. *

® Parameter settings can be copied to multiple inverters by using
PCPY.

When parameters are copied to the 75K or more inverter from

the 55K or less inverter or vice versa, an | /= alarm appears on

the operation panel.

For the parameters whose setting range differ, set Pr989 as

below after reset.

55K or less 75K or more
Pr.989 setting 10 100
PCI_’Y Description
Setting

0 Cancel

1 Copy the source parameters in the operation panel.

2 Writ(_e 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 selection.

@ indicates simple mode parameters and ) indicates extended parameters. When setting parameters, refer to the instruction manual (applied) and understand instructions.
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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.

alarm

abnormal. (control circuit board)

Function Name Description Indication
« | Operation panel lock Appears when operation is tried during operation panel lock. HOLS
(] Il:l- !
2 | Parameter write error Appears when an error occurs at parameter writing. = .t_?
0 gl i |
g . . r g II to
€ | Copy operation error Appears when an error occurs at parameter copying. -y
5 c
IE Error Appears when the RES signal is on or the PU and inverter can not make normal Crr
communication. -
Stall Prevention : : 1
(overcurrent) Appears during overcurrent stall prevention. Hi
Stall prevention Appears during overvoltage stall prevention i
(overvoltage) Appears while the regeneration avoidance function is activated. e
Appears if the regenerative brake duty reaches or exceeds 85% of the P~ 70 "special
- | Regenerative brake regenerative brake duty" value. If the regenerative brake duty reaches 100%, a \
«» |prealarm regenerative overvoltage (E. OV_) occurs. ro
2 (displayed only for the 75K or more)
‘€ | Electronic thermal relay Appears when the electronic thermal O/L relay has reached 85% of the specified i
g function prealarm value. e
PU Stop Appears when @on the operation panel was pressed during external operation. A4
8 7 Appears when the cumulative energization time has exceeded the maintenance ar
Maintenance signal output output timer set value. i
Appears when parameters are copied between models with capacities of 55K or -
Parameter copy less and 75K or more. e
é ; BNt Appears when the cooling fan remains stopped when operation is required or when the speed =
S 3 has decreased. mn
Overcurrent shut-off during . . cor o
acceleration Appears when an overcurrent occurred during acceleration. Enr
Overcurrent shut-off during : i RErS)
constant speed Appears when an overcurrent occurred during constant speed operation. cllc
Overcurrent shut-off during : . P
deceleration or stop Appears when an overcurrent occurred during deceleration and at a stop. cold
Regenerative overvoltage - " cr
shutoff during acceleration Appears when an overvoltage occurred during acceleration. Elu
Regenerative overvoltage
shut-off during constant Appears when an overvoltage occurred during constant speed operation. Eouc
speed
Regenerative overvoltage shut- - . Ao
off during deceleration or stop Appears when an overvoltage occurred during deceleration and at a stop. tlud
Inverter qverload shut-off Appears when the electronic thermal relay function for inverter element protection crur
(electronic thermal relay T e e e oAl
function)-1 ’
Motor ovgarload shutsoff Appears when the electronic thermal relay function for motor protection was -
(electronic thermal relay A — EHD
w | function)+ ’
g Fin overheat Appears when the heatsink overheated. EFl A
= 3
E g]rzttzgtt?;?ous powerfailure Appears when an instantaneous power failure occurred at an input power supply. £l PF
-% Undervoltage protection Appears when the main circuit DC voltage became low. Elual
= Input phase failure Appears if one of the three phases on the inverter input side opened. ElILF
- Appears when the output frequency drops to 0.5Hz as a result of deceleration due to crn o
Stalliprevention the excess motor load. st
Output side earth (ground) 7 ; - c e
fault overcurrent protection Appears when an earth (ground) fault occurred on the inverter's output side. co Ll
Output phase failure . . . > 01
protection Appears if one of the three phases on the inverter output side opened. £ L
E;;?;T%nt:ermal relay Appears when the external thermal relay connected to the terminal OH operated. EORT
8 - Appears when the motor overheat status is detected for 10s or more by the external core
PO ey GReEl e PTC thermistor input connected to the terminal AU. e
Appears when an alarm occurred in the option card or an AC power supply is
Option alarm connected to the R/L1, S/L2, T/L3 when the high power factor converter connection EORT
is set.
Option slot alarm Appears when a communication error occurred in the communication option. EOR
Option alarm Appears when a functional error occurred in the plug-in option. £
Parameter storage devide Appears when operation of the element where parameters are stored became c oo
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detection

immediately. (Internal circuit error for the model 55K or less)

Function Name Description Indication
Appears when a communication error between the PU and inverter occurred, the
. . communication interval exceeded the permissible time during the RS-485 coon
P ClEEE e communication with the PU connecter, or communication errors exceeded the EFuE
number of retries during the RS-485 communication.
Retry count excess Appears when the operation was not restarted within the set number of retries. ErEl
Parameter storage devide Appears when operation of the element where parameters stored became o
alarm abnormal. (main circuit board) croee
£ &)
CPU error Appears during the CPU and peripheral circuit errors. £
ELPU
w | Operation panel power
@ supply short pircuit Appears when the RS-485 terminal power supply or operation panel power supply £rre
5 | RS-485 terminals power was shorted. T
S | supply short circuit
% gﬁ?;/uDitC PO GBS S et Appears when terminals PC-SD were shorted. ErPoy
= Output current detection Appears when output current exceeded the output current detection level set by the T
value exceeded parameter. b
Inrush resistor overheat Appears when the resistor of the inrush current limit circuit overheated. £1 M
Communication error Appears when a communication error occurred during the RS-485 communication ccr
(inverter) with the RS-485 terminals. =150
- Appears when 30mA or more is input or a voltage (7.5V or more) is input with the clol c
(B TaTU Eely terminal 2/4 set to current input. EhiE
Internal circuit error Appears when an internal circuit error occurred. £ I3
- This function stops the inverter output if an alarm occurs in the brake circuit, e.g.
Brake transistor alarm damaged brake transistors. In this case, the inverter must be powered off £ bE

*
*2
*3
*4
*5
*6

Resetting the inverter initializes the internal thermal integrated data of the electronic thermal relay function.

The error message shows an operational error. The inverter output is not shut off.
Warnings are messages given before major failures occur. The inverter output is not shut off.
Minor faults warn the operator of failures with output signals. The inverter output is not shut off.

When major failures occur, the protective functions are activated to shut off the inverter output and output the alarms.
The external thermal operates only when the OH signal is set in Pr. 178 to Pr. 189 (input terminal function selection).
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@ Options

By fitting the following options to the inverter, the inverter is provided with more functions.
One plug-in option can be fitted.

o e o Applicable
Name Type Applications, Specifications, etc. Inverter
- This input interface sets the high frequency accuracy of the
inverter using an external BCD or binary digital signal.
R BCD code 3 digits (maximum 999)
TIEADNEI e/l T FRIATAnS BCD code 4 digits (maximum 9999)
Binary 12 bits (maximum FFFH)
Binary 16 bits (maximum FFFFH)
- This option provides the inverter with open collector outputs
selected from among the standard output signals.
é’ Digital output FR-A7AY - This option adds two different signals that can be
= | extension analog output monitored at the terminals FM and AM, such as the output | Shared among all
$ frequency, output voltage and output current. models
g” - 20mADC or 5VDC (10V) meter can be connected.
o Relay output FR-A7AR - Output any three output signals avallaple with the inverter
as standard from the relay contact terminals
c
5 o . ) .
2 | CC-LINK FR-A7NC This option allows thg inverter to be operated or monitored
g or the parameter setting to be changed from a computer or
g PLC.
g LoNWORKS FR-A7NL * For the FR-A7NC (CC-Link), the above operations can be done from the PLC
(&] only.
Parameter unit (Eightlanguages) | FR-PU04 Interactive parameter unit with LCD display
. ; ) Cable for connection of operation panel or parameter unit
Parameter unit connection cable | FR-CB200 Ol indicates a cable length. (1m, 3m, 5m) it:)zreelg among all
Operation panel connection FR-ADP Connector to connect the operation panel (FR-DU07) and
connector connection cable
FR-AAT Attachment for replacing with the F700 series using the
installation holes of the FR-F500. )
Intercompatibility attachment ACCOI'th.ng to
Attachment for replacing with the F700 series using the Sapaciies
FR-ASAT installation holes of the FR-A100<Excellent> and FR-
A200<Excellent>
For harmonic current reduction and inverter input power factor For 200V class
AC reactor FR-HAL improvement (total power factor approx. 88%) 55K orlless, 400V
class 75K or less
For harmonic current reduction and inverter input power factor | For the 55K or
L restie ArslEk improvement (total power factor approx. 93%) less
°
) -
= | Line noise filter ERSBSEO1 For line noise reduction Shared among all
o FR- BLF models
2 BU fype brake unit BU For increasing the braking capability of the inverter (for high- | For the 55K or
c P inertia load or negative load) less
2 FR-BU
.g Brake unit MT-BU5 For increasing the braking capability of the inverter (for high- According to
c inertia load or negative load) it
g Resistor unit I'\:/I%-EES Brake unit and resistor unit are used in combination Capacites
Power regeneration common FR-CV
converter Unit which can return motor-generated braking energy back | For the 55K or
Dedicated stand-alone reactor FR-CVL to the power supply in common converter system less
for the FR-CV 3
Energy saving type high performance brake unit which can For the 75K or
Power regeneration converter MT-RC regenerate the braking energy generated by the motor to the
power supply. OIS
The high power factor converter switches the converter A g
q FR-HC section on/off to reshape an input current waveform into a | According to
hiighipowstifactorconyertar MT-HC sine wave, greatly suppressing harmonics. (Used in | capacities
combination with the standard accessory.)
. . . For 400V class
Surge voltage suppression filter FR-ASF Filter for suppressing surge voltage on motor
55K or less
2 | Reactor MT-BSL
S5 Reduce the motor noise during inverter driving For the 75K or
= Use in combination with a reactor and a capacitor
£ | capacitor MT-BSC P more
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Name Type Applications, Specifications, etc. Aﬁ&';ﬁge
- For independent operation. With frequency meter, frequency
% Manualicentolis ERAX setting potentiometer and start switch. g
= For synchronous operation (1.5VA) by external signal (0 to g
DC tach. follower FR-AL
§ 5V, 0to 10V DC) * +
~ For three speed switching, among high, middle and low -
§ Three speed selector FR-AT speed operation (1.5VA) * % -
Q g For remote operation. Allows operation to be controlled from 3 %é”
% Motorized speed setter FR-FK several places (5VA) - f&g 3
° ; 5 : S &
= | Ratio setter FR-FH Fso\;AraElo operation. Allows ratios to be set to five inverters.
3 (3VA) .
% PG follower FR-FP !:or tracking operation by a pilot generator (PG) signal (3VA) Eé
(&) 8
— - - ok
g Master controller FR-FG msas)tier;ucr;r?gtg))lilﬁ\r/eitse\@)* for parallel operation of multiple n &
% For soft start and stop .Enables acceleration/deceleration in Shared among all
H c models 59
= Soft starter FR-FC parallel operation (3VA) * 25k
2 - i For continuous speed control operation. Used in combination gg S
o Deviation detector ERFD with a deviation sensor or synchro (5VA) * a°e
(2]
E Preamplifier FR-FA Used as an A/V converter or arithmetic amplifier (3VA) * 5
Pilot generator QVAH-10 For tracking operation. 70V/35VAC 500Hz (at 2500r/min) ?
. For continuous speed control operation (mechanical 5
Deviation sensor YVGC-500W-NS | 4o \iation detection). Output 90VAC/90°
o | Frequency setting potentiometer | WA2W 1kQ For frequency setting. Wirewound 2W 1kQ B characteristic _55
0 =
[0 Dedicated frequency meter (graduated to 120Hz). Moving- S5
g Frequency meter YM206NRI 1TmA coil type DC ammeter gln_
A q For frequency meter calibration. Carbon film type B
Calibration resistor RV24YN 10kQ e e T
9]
Inverter setup software FR-SW1-SETUP- . . Shared among all EE:
(FR Configrator) WE Supports an inverter startup to maintenance. models g_.
o

* 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.
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@ Stand-alone option

Name (type)

Specifications, Structure, etc.

® FR-F500 series intercompatibility attachment
The FR-F700 series inverter can be installed using installation holes of the conventional FR-F500 series with this attachment.This attachment is use-
ful for replacing the conventional model with the FR-F700 series.

Since the installation size of the 400V class 0.75K to 3.7K, 7.5K, 22K, 37K to 55K are the same, an intercompatibility attachment is not necessary
* The depth increases after installation of the inverter when the attachment is used.

Type Applied Inverter
FR-AAT Inverter FR-AAT22 FR-F740-5.5K
Intercompatibilit \ N* FR-AAT24 FR-F740-15K, 18.5K
patibiity | \5 S FR-AAT27 FRF740-30K
attachment
FR-AATOIL] ©® FR-A100E and FR-A200E series installation intercompatibility attachment
FR-ASATOIO The FR-F700 series inverter can be installed using installation holes of the conventional FR-A100E and FR-A200E series with this attachment. This
attachment is useful for replacing the conventional model with the FR-F700 series.
* The depth increases after installation of the inverter when the attachment is used
Type Applied Inverter
FR-ABAT Inverter FR-A5AT02 FR-F740-0.75K to 3.7K
\ Y FR-A5AT03 FR-F740-5.5K to 11K
I:l [ \ \ 9 FR-A5AT04 FR-F740-15K to 22K
FR-A5AT05 FR-F740-45K, 55K
® Qutline dimension
(Unit: mm) h
Less than D
Mass Mass
Type w D H (ka) Type w D H (ka)
0.4K 104 72 99 0.6 HO0.4K 135 59.6 115 1.5
0.75K 104 74 99 0.8 HO0.75K | 135 | 59.6 | 115 15
1.5K 104 77 99 11 H1.5K 135 | 59.6 | 115 15
2.2K 115 77 115 15 H2.2K 135 59.6 115 1.5
3.7K 115 83 115 22 H3.7K 135 | 70.6 | 115 2.5
AC reactor 5.5K 115 83 115 23 H5.5K 160 72 142 3.5
2
Gorponercoosnaton) || § 70 Lor o o] oA oL
FR-HAL-(H)OOK 0 < {0 :
\ 15K 160 126 167 7.0 0 H15K 220 105 195 9.0
18.5K 160 | 175 | 128 71 | V[ H185K | 220 | 170 | 215 | 9.0 | (Note) 1. Make selection according to the applied
22K 185 158 150 9.0 H22K 220 170 215 9.5 motor ;?apalclt)'- (V:/:enttr?e |nvterter
capacity Is larger than the motor
30K 185 168 150 9.7 H30K 220 170 215 n capacity, make selection according to the
37K 210 174 175 12.9 H37K 220 170 214 125 motor capacity)
45K 210 | 191 | 175 | 164 H45K | 280 | 165 | 245 | 15 2. Power factor improving reactor (FR-BAL)
55K | 210 | 201 | 175 | 174 H55K | 280 | 170 | 245 | 18 canbeused.
Power factor improving effect
H75K 205 208 170 20 FR-BAL : approx. 90%
FR-HAL : approx. 88%
®Qutline dimension
(Unit: mm)
Mass T w D H Mass LessthanD "
Type WD |H ]k ype (kg)
0.4K 70 61 Il 0.4 HO0.4K 90 60 78 0.6
0.75K 85 61 81 0.5 HO0.75K 66 70 100 | 0.8
1.5K 85 70 81 0.8 H1.5K 66 80 100 1
2.2K 85 70 81 0.9 H2.2K 76 80 110 1.3
3.7K 7 82 92 1.5 H3.7K 86 95 120 23
5.5K 77 92 92 1.9 H5.5K 96 100 | 128 3
g 75K | 86 | 98 | 113 | 25 g H7.5K | 9 | 105 | 128 | 35
0 11K 105 112 133 3.3 0 H11K 105 110 137 4.5
DC reactor Vv 15K 105 | 115 | 133 | 41 |y | H15K | 105 | 125 | 152 5 | (Note) 1.Be sure to remove the jumper across
. q 18.5K 105 165 93 47 H18.5K 14 120 162 5 terminals P/+ - P1 of the inverter. (A
(for power coordlnatlon) £ i failure to do so will produce no power
FR-HEL-(H)DDK 22K 105 175 93 5.6 H22K 133 120 178 6 factor improving effect)
30K 114 | 200 | 100 7.8 H30K 133 | 120 | 178 6.5 2. The wiring length between the reactor and
37K 133 | 195 | 117 | 10 H37K | 133 | 155 | 187 | 85 inverter should be within 5m.
45K 133 205 17 n H45K 133 170 187 10 3. The size of the cables used should be equal
to or larger than that of the power supply
55K 153 | 209 | 132 | 12.6 H55K | 152 | 170 | 206 | 115 cables (RIL1, SIL2, TIL3).

4. Make selection according to the motor
capacity.
(When the inverter capacity is larger than
the motor capacity, make selection
according to the motor capacity)

5. Power factor improving reactor (FR-BEL)
can be used.
Power factor improving effect
FR-BEL : approx. 95%
FR-HEL : approx. 93%
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Name (type)

Specifications, Structure, etc.

Line noise filter
FR-BSFO01...for small

® Outline dimension

FR-BSFO01
110
95 245
n
N |

FR-BLF

0
Al
™.

o7

 —c

130

(Note) 1

e
)

MCCB Inverter
Power —X_——— RILL
supply — 34~ SiL2
st TIL3
Liné noise filter |'5

. Each phase should be wound at least 3

times (4T, 4 turns) in the same direction.
(The greater the number of turns, the more

capacities 2 %I efficient.)
FR-BLF — 2. When the thickness of the wire prevents
I \ I winding, use at least 4 in series and ensure
™ 160 that the current passes through each phase
0 o~ 180 in the same direction.
© 3. Can be used on the output side in the same
'-‘l way as the input side.
e 4. Please use FR-BSFO01 for inverters with
¥ small capacities of 3.7K or less. Thick wires
(38mm? or more) can not be used. In such
cases, use the FR-BLF.
® 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
e Motor(kW)
S . 0.75 15 2.2 3.7 5.5 7.5 1" 15 18.5 22 30 37 45 55
S |Braking
> |torque
- o R R - _ R R 4x
5 5 50%30s BU-1500 BU-3700 BU-7.5K BU-15K 2xBU-15K 3xBU-15K BU-15K
8 &
Q3 o BU- BU- R R R ~ 4x 5x 6x 7x
o 100%30s 1500 3700 BU-7.5K BU-15K 2xBU-15K 3xBU-15K BU-15K | BU-15K | BU-15K | BU-15K
S>3 50%30s BU-H7.5K BU-H15K BU-H30K 2xBU-H30K
=% -
< -] 100%30s * BU-H7.5K BU-H15K BU-H30K 2xBU-H30K 3xBU-H30K ‘LX:S)L’J(
* 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
) )
8 Brake unit Resistor type Cable (P, N) S Brake unit Resistor type Cable (P, N)
S S
GRZG200-10Q
R n 2 X 2
BU-1500 GZG300W-50Q(one) 2mm BU-H7.5K (six in series) 2mm
3 GRZG200-10Q 23 GRZG300-50Q
2 R 2 IS} | 2
‘g’ BU-3700 (three in series) 2mm S 3 BU-H15K (eight in series) 3.5mm
Brake unit 2 BU-7.5K GRZG300-5Q ) GRZG400-2Q 5
-7. : : 3.5mm BU-H30K f " 3.5mm
=} four in series twelve in series
BU-(H)DO h (GRZG4OO 29) : )
Electrical-discharge BU-15K (six in series) 3.5mm?
resistor GZG type
GRZG type ; . .
yp ® Brake unit ® Discharge resistor
e ! AT
@ T
° T
! D
o 1] o L
N[ J ‘. D
‘—JW (Unit: mm)
Type w D H
(Unit: mm) VB
GZG300W 335 | 40 78
Type w D H
GRZG200 306 26 55
BU-1500, 3700, 7.5K, 15K 100 | 128 | 240
GRZG300 334 40 79
BU-H7.5K, H15K, H30K 160 | 145 | 240
GRZG400 411 40 79

(Note) 1. Connect so that the terminal symbols are the same for both inverter and brake unit. Incorrect connection will damage the inverter.
2. Minimize the cable length between the inverter and brake unit and between the discharging 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

seting.

2. The maximum temperature rise of the discharging resistor is 100 °C. Use heat-resistant wires and wire to avoid contact with resistors.

Peripheral Devices
Standard Why energy Features
savings?

Specifications
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Drawings
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Explanation

Terminal Connection
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Parameters L Panel
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Brake unit
FR-BU-(H)OOK
Resistor unit
FR-BR-(H)OOK

® The 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%

Motor Capacity 5.5kW | 7.5kW | 11kW | 15kW | 18.5kW | 22kW | 30kW | 37kW | 45kW | 55kW
N 200V 55K | 7.5K | 11K | 15K | 18.5K | 22K | 30K | 37K [45KK| 55K
400V 55K | 7.5K | 11K | 15K | 18.5K | 22K | 30K | 37K [45KK| 55K
2 [FR-BU-15K 80 | 40 15 10 - — — — — —
£ g FRBU30K | %ED | — | — | 65 | 30 25 15 | 10 | — | — | —
5 | v [ FR-BU-55K — — — - 90 60 30 20 15 10
£ 4 [FRBUATSK 80 | 40 | 15 | 10 | — | — | — | — | — | =
@ g FRBU-H30K | %ED | — | — | 65 | 30 25 15 | 10 | — | — | —
V | FR-BU-H55K - - - - 90 60 30 20 15 10

® Braking torque (%) at short-time rating when 10%ED is 15s
Motor Capacity 5.5kW | 7.5kW | 11kW | 15kW | 18.5kW | 22kW | 30kW | 37kW | 45kW | 55kW
N 200V 55K | 7.5K | 11K | 15K | 18.5K | 22K | 30K | 37K [45KK| 55K
400V 55K | 7.5K | 11K | 15K | 18.5K | 22K | 30K | 37K [45KK| 55K
2[FR-BU-15K |Braking | 280 | 200 | 120 | 100 80 70 — — — —
z g FR-BU-30K [Torque | — — | 260 | 180 | 160 | 130 | 100 | 80 70 | e
5 |V [FR-BU-55K (%) — — — — | 300 | 250 | 180 | 150 | 120 | 100
% | 4 [FRBU-H15K [Braking | 280 | 200 [ 120 | 100 80 70 - — — —
o g FR-BU-H30K |Torque | — — [ 260 | 180 | 160 | 130 | 100 [ 80 70 —
V | FR-BU-H55K | (%) - - - - 300 | 250 | 180 | 150 | 120 | 100

® Brake unit and resistor unit combinations and used cables

Brake Unit T Resistor Unit T Cable (P/+-P/+, N/-- | (Note) 1. The temperature rise of the resistor unit is about a
(19 QLB R IRl B EE N/-, P/+-P, PR-PR) maximum of 100°C. Therefore, use heat-resistant wires
such as glass wires).
g FR-BU-15K FR-BR-15K 3.5mm? ( 9 )
0 FR-BU-30K FR-BR-30K 5.5mm?
v FR-BU-55K FR-BR55K 14mm?
8 FR-BU-H15K FR-BR-H15K 3.5mm?
0 FR-BU-H30K FR-BR-H30K 3.5mm?
v FR-BU-H55K FR-BR-H55K 5.5mm?
Use the wires of the above recommended size or larger.
® Connection example 3
Inverter
ON FR-BU FR-BR
5— |OFF PH P/+ P P
S . T2 MC e I-Ju]
' ! Ni- N/ PR PR
—x : MC
Leeeees FRBR Within ‘ Within
mecs | | mC om om
o_—+—¢RILL P TH1] Inverter
Three-phase AC H. I P
power supply A4~ SIL2 Vo st FR-BU . FR-BR
L . L H T/L3 We WiSH WIS
Gt et P+ Pl P P |:]
Inverter NI N PR PR
Within 10m | within 10m ‘
P+ ! !
N *3. Minimize the cable length between the inverter and brake

*1. Connect the inverter terminals (P/+, N/-) and brake unit (FR-BU (H)) terminals so that their the wires of the above recommended size or larger.
terminal signals match with each other.
(Incorrect connection will damage the inverter.)

*2. When the power supply is 400V class, install a step-down transformer.

\?\L

Resistor unit .
Brake unit

w\}j\

3
[— 5m or less —»|

unit and the resistor unit and brake unit. Use a twisted
cable when the wiring length exceeds 5m. (If twisted
wires are used, the distance should be within 10m.) Use
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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 5
©
@ %ED at short-time rating when braking torque is 100% cables @
A 75 | 90 | 110 | 132 | 160 | 185 | 220 | 280 | 375 . Resistor unit
Motor Capacity o | w L ew | w | rew | kw | ew | kw | kw || Brake Unit Type o Cable
200V 75K | 90K [MOK| — | — | — | — [ — | — 8
I MT-BU5-55K MT-BR5-55K 14mm?2 S 5
i 400V | 75K | 90K | 110K | 132K | 160K | 185K | 220K | 280K | 375K | | 200V mm g5
MT-BU5-110K | 2xMT-BR5-55K 2x14mm? S5E
s
2| MT-BUS-55K 5| =] == =|=|=|=|= MTBU5-H75K | MT-BR5-H75K 14mm?2 ;ag 3
0 MT-BUS- o
. 3 %ED H150K 2xMT-BR5-H75K |  2x14mm? w
| V| MT-BU5-110K 2(15|10 | —| —| —|—| —| — MT-BUS- 5
| | 2 i)
E 400V H220K 3xMT-BR5-H75K |  3x14mm E 3
| | MT-BU5-H75K 10| 5 - == =] = =] = MT-BUS- c =
4 _BR5- 2 IS
(5| 4 WT-BUS H1S0K 0[5 [20[10]5 ][5 =] =] = Hegok | 4MTBRSH7EK]  4.14mm 58
g 9 — “BU5- 0
0 | MT-BU5-H220K | %ED 80 | 60 | 40 [ 25 [ 15 [ 10 [ 10 [ 5 MT-BUS: 5xMT-BR5-H75K |  5x14mm?
V| MT-BU5-H280K — |8 [65[4 [30][20][15][10] 5 H375K
MT-BUS5-H375K — | —| — [ 8 [ 50 | 40 | 20 [ 15 | 10 | (Caution 1) Be sure to select the well-ventilated place for installa- @ .5 28
® Braking torque (%) at short-time rating tion of the resistor unit. Ventilation is necessary when =2 g
) 75 ] 90 | 110 | 132 | 160 | 185 | 220 | 280 | 375 installing the resistor in a place, e.g. enclosure, where S 9 @
Motor Capacity )Wl kw | kw | kw | kw | kw | k| kw | kW heat is not well diffused. o -g a
(Caution 2) The temperature rise of the discharging resistor is
Inverter 200V 75K 90K | MOK| — | — | —|—[— | — 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 & g
g MT-BUS-55K braking 7060|850 | —|—| —| —|—| — ggg:ﬂ resistance and the resistor by at least 40 to % é 5 %
N SsnI
0 torque (Caution 3) The temperature of the resistor unit abnormally EEOEE
= v| MT-BU5-110K | (%) 150 | 120 | 100 | — | — | —— | =—— | =—— | — increases if the brake unit is operated exceeding the 15 £
c . . . B . = =
S specified duty. Since the resistor unit may result in
8| |MT-BU5S-H75K 100 [ 80 | 70 | 55 | 45 | 40 | 35 | 25 | 20 overheat if the temperature of the brake unit is left
E 4| MT-BU5-H150K | praking | 150 | 150 | 135 | 110 | 90 | 80 | 70 | 50 | 40 ~ unchanged, switch O_ff the inverter. S
p[MTBUSHEROK |t | 150 | 50 150 | 190 | 155 | 15 | 00| a0 | 55 | * The Peoe it oo B e s | 5
] (%o . [}
[ [MTEB 051260k ) 150 | 150 [ 150 | 150 | 150 | 150 ] 125 100 | 70 normal operation, it is assumed that the deceleration time is too 8-0'
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.

Parameter
List

Brake unit ® Outline dimension drawings

MT-BUS-(H)OOK A . o @ &

AA
‘ P, PR terminal

Resistor unit | AB 25XM6 scrowxN o 4 4 L
MT-BR5-(H)OOK T

pr—|
@
Explanations
of
Parameters

800

AT

Protective
Functions

[
510

,
£ - L]
? = o BT

5 75
4015 ' !
Mounting hole \ ~ —

407
Mounting hole

Brake Unit Type | A |AA|AB| B [BA| C |Lc| LP | LN | N |APP%| x | vy | z || Resistorunit |Resistance | "
mass type value S
200V | MT-BU5-55K 118 (102 | 90 | 200 | 100 | 256.5 | 550 | 1740 | 1740 | 1 15 14 | 12 | 8 | 300v =
class [MT-BU5-110K | 188 | 172| 160] 200 | 100 | 256.5 | 550 | 2000|2000| 2 | 30 | 22 | 12 | 8 || class |MT-BR555K 200 50kg E
MT-BU5-H75K | 118 | 102 | 90 | 200 | 100 | 256.5 | 550 | 1740 [ 1740 | 1 15 14 (12 | 8 400V | MT-BRS- 650 70k E
lass | H75K - 9
MT-BU5-H150K | 188 | 172 | 160 | 200 | 100 | 256.5 | 550 | 2000 | 2000 | 2 3.0 2|12] 8 ||°
400V | MIT-BUS-H220K | 258 | 242 230|200 100 | 2565 550 | 2000[2000| 3 | 45 |38 | 12| 8
MT-BU5-H280K | 328 | 312 | 300 | 200 | 100 | 256.5 | 550 | 2330 | 2330 | 4 6.0 60 | 12 | 10 5
MT-BU5-H375K | 398 | 382 | 370|200 | 100 | 256.5 | 550 | 2330 | 2330 | 5 75 60 | 12 | 10 °
® External connection dlagram =
fnverer 3# The wiring length should be 10m
a5 maimum whor wres are (Caution 1) For wiring of the brake unit and inverter, use 2
rotwsied an accessory cable supplied with the brake Brake unit =
unit. Connect the main circuit cable to the ter- T
minals P/+ and N/- and connect the control cir- [ g'
cuit cable to the connector (CN8) inside by 8
making cuts in the rubber bush at the top of
the inverter. Inverter
(Caution 2) The brake unit which uses multiple resistor >
units has terminals equal to the number of 5
resistor units. Connect one resistor unit to one %
pair of terminals (P, PR). =
Cable provided with a brake tnit Brake unit v e
£
3
o
=
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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.

® Connection example

FR-CV-(H)

FR-CV-(H)-AT

H
RIL1 U
S/IL2 11
TS v M
R1/L11 W
si21 = //
Dedicated stand-alone ~ FR-CV type
reactor (FR-CVL) Power regeneration Inverter
MCCB MC1 common converter
Three-phase ———e_—+ z//tﬁ 2535 R2/L1
] P TA31 T2/L32 ppsanz PIL e ©
su| g} —
PPV o5, T3 NL-G——ON L FR-CV-(H) (Unit mm)
P24 PC
=y RiL1L - o< (‘:’°""‘9.‘” w|p|[p1|n|Yotagel Tyl plpg|n
SIL21 apacity Capacity
Tmc1 ~ RDYA 2[75KATK_| 90 [303 [103 [300 [4[7.5 1501305 [105 |300
® RDYB R 015K 120 [305 [105 [300 |0 [11K/15K
Tf( RSO RES 0[22K/30K [ 150 [322 [122 [380 | 0[22KI30K | 150 [305 [105 |380
SE V[37KI55K_[400 250 [135 [620 |V [37KB5K [400 250 [135 [620
*1.  Remove the jumpers across terminals R/L1-R1/L11 and S/L2-S1/L21 of the inverter, and ~ FR-CV-(H)-AT (Unit mm)
connect the control circuit power supply across terminals R1/L11-S1/L21. Always keep Voltagel Voltagel
the power input terminals R/L1, S/L2, T/L3 open. Incorrect connection will damage the capacity | W | P |P'| M | capacity | W [P [PV H
inverter. Opposite polarity of terminals N/-, P/+ will damage the inverter. 2T75KATK 1170 1375 [175 1330 [417.5K7
*2. Do not insert an NFB between the terminals P/+-N/- (between P/L+-P/+, between N/ | =2 T30 1320 720 1330 | 0 [11Kk/15K |30 [320 [120 |330
L--N/-). o o
*3. Assign the terminal for X10 signal using any of Pr. 178 to Pr. 189 (input terminal v|22K/30K {160 (350 |150 410 \,|22K/30K (160 |350 |150 (410

function selection).

*4. Be sure to connect the power supply and terminals R/L11, S/L21, T/MCH1. 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 "Harmonic suppression

guideline for specific consumers". operation.
® Specifications
Inverter Type 200V 400v
FR-HCOID 7.5K 15K 30K 55K | H7.5K | H15K | H30K | H55K
Applied inverter capacity (*1) 3.7K to 7.5K| 7.5K to 15K | 15K to 30K | 30K to 55K |3.7K to 7.5K| 7.5K to 15K | 15K to 30K | 30K to 55K

Rated input voltage/

Three phase 200V to 220V 50Hz

Three phase

frequency 200V to 230V _60Hz 380V to 460V 50/60Hz
Rated input current (A) 33 [ 61 [ 15 [ 215 | 17 | 31 [ 57 [ 110
Rated output voltage (V) (*2) 293VDC to 335VDC 558VDC to 670VDC

@ Outline dimension

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

*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.

(Unit: mm)
High Power Factor o o Outside Box FR-
Vottage | Capacity Converter FR-HC Reactor 1 FR-HCL01 Reactor 2 FR-HCL02 HCB High power actor converter outside box
wW|[H|[D|[w][H|[D|W[H][D|[W][H]D : ;
7.5K| 220 | 300 | 190 | 160 | 155 | 100 | 240 | 230 | 160 =
2 190 | 320 | 165 - |
0 15K | 250 | 400 | 190 | 190 | 205 | 130 | 260 | 270 | 170
0 30K | 340 | 550 | 195 | 220 | 230 | 170 | 340 | 320 | 180 u - 5 g2
\' 270 | 450 | 203 w =
55K | 480 | 700 | 250 | 210 | 260 | 225 | 430 | 470 | 360 Reactor 1, Reactor 2
4 H7.5K| 220 | 300 | 190 | 160 | 150 | 100 | 240 | 220 | 160 L 1
0 H15K| 250 | 400 ( 190 | 190 | 195 | 130 | 260 | 260 | 170 | 190 | 320 | 165 II =
3 H30K| 340 | 550 | 195 | 220 | 215 | 140 | 340 | 310 | 180
H55K| 480 | 700 ( 250 | 280 | 255 | 190 | 400 | 380 | 285 | 270 | 450 | 203 e e
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Specifications, Structure, etc.

Sine wave filter
MT-BSL-(H)OOK
MT-BSC-(H)OOK

® Application of the sine wave filter
For the FR-F700 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.
® Circuit configuration and connection

Sine wave filter

cr:t;: Inverteritype Applied Inverter
FR-F700 3 5 1 T (,l)(W) Y Reactor for filter Capacitor for filter &
Inverter W 7 11 T M
(Carrier 2.5kHz) L 200v | 75 | MT-BSL-75K 1xMT-BSC-75K FR-F720-90K
Readtor g Motor class [ 90 | MT-BSL-90K 1xMT-BSC-90K FR-F720-110K
V! 75 | MT-BSL-H75K 1xMT-BSC-H75K FR-F740-90K
+ prle-s voltage 90 | MT-BSL-H110K 1xMT-BSC-H110K FR-F740-110K
0 Capacitor  (Capacitor) 110 | MT-BSL-H110K 1xMT-BSC-H110K FR-F740-132K
- — 132 MT-BSL-H150K 2xMT-BSC-H75K FR-F740-160K
inverter output “insall th fier near the inverter, current 400V 60| mTBSL-Hz20K 2MT-BSC-H110K__| FR-F740-185K
voltage Or a capacitor cable, use a cable
wave form with size larger than indicated in the Wave form at a 85| MT-BSL-H220K 2xMT-BSC-H110K FR-F740-220K
table below "recommended cable motor terminal 220 | MT-BSL-H220K 2xMT-BSC-H110K FR-F740-250K
size ". 250 [ MT-BSL-H280K 3xMT-BSC-H110K FR-F740-280K
280 | MT-BSL-H280K 3xMT-BSC-H110K FR-F740-315K
*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 80% of the

inverter rated current, an inverter with same kW with a motor
can be used.

Outline
Dimension
Drawings

Terminal Connection

® Reactor for sine wave filter

Rating plate
Terminal H

4-G
installation
hole

® Capacitor for sine wave filter

G

Terminals =

dhk |

Explanations
of
Parameters

Features
savings?

Peripheral Devices
Why energy
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Operation
Panel
Explanation

Parameter
List

1)
S
=0
§5
ge
<=1
=)

ol

Inverter type AlB|c|D|E|F |6 ]|H ":':gs)s Inverter type AlBlc|p|E|F|e|H]|1 '\:':;)s
200V |MT-BSL-75K | 330 | 150 | 285 | 185 | 216 | 328 | M10 | M12 | 80 205|190 [ 28523070 | 40 | 40 | ¢7 | M6 | 3.9
class [MT-BSLO0K | 390 | 750 | 320 | 780 | 220 [ 330 [ ™12 [ ™12 | 105 MT-BSC-90K | 280 | 265 | 270 | 180 | 90 | 55 | 80 | 7 |M12| 55

MT-BSL-H75K | 330 | 150 | 285 | 185 | 216 | 318 | M10 | M10 | 80 MT-BSC-H75K ]205[190]220 | 170 [ 70 [ 40 | 50 [ 7 | M6 | 3.0
soov 50 T340 o5 235368 W Tz 320 ﬁclass WT-BSC-HTT0K | 205 | 790 | 280 [ 230 | 70 [ 40 | 50 | 47 | Mo | 40
i 500 | 397 | 200 | 240 | 380 | ™M12 | M1z | 190 Leave more than 25mm space between capacitors.

200 | 405 | 250 | 300 | 420 | M12 | M12 | 240 | Recommended cable size
200 | 470 [ 310 | 370 | 485 [ M12 | M12 [ 340 | The cable sizes between the Inverter and MT-BSL and between the MT-

BSL and IM depend on U, V, W of "Peripheral devices list" (page 57)

The cable size to the MT-BSC is as table below. 2
[ MTBSC75K | MT-BSC-90K | MI-BSC-H75K MT-BSC-H110K 2
| 38mm? | 38mm? | 22mm? | 22mm? | %
%
£
S
<]
=
=
8
T
Q.
=
S
(@]
2
c
<
=
<
=
£
3
o
£
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Peripheral devices list
Moulded Case Circuit Breaker (MCCB) *2 or Input Side Magnetic Recommended Cable
g'u‘::fu’t Earth Leakage Circuit Breaker (ELB) Contactor*3 Size (mm?)*4
Voltage (kW) Applicable Inverter Type Reactor connection Commercial-power Reactor connection
*q N i supply operation i i R,S, T uv,w
without with available without with
0.75 FR-F720-0.75K 30AF 10A 30AF 10A 30AF 10A S-N10 S-N10
1.5 FR-F720-1.5K 30AF 15A 30AF 15A 30AF 15A S-N10 S-N10 2 2
2.2 FR-F720-2.2K 30AF 20A 30AF 15A 30AF 20A S-N10 S-N10 2 2
3.7 FR-F720-3.7K 30AF 30A 30AF 30A 30AF 30A S-N20, N21 S-N10 3.5 315
515 FR-F720-5.5K 50AF 50A 50AF 40A 50AF 50A S-N25 S-N20, N21 515 5.5
7.5 FR-F720-7.5K 100AF 60A 50AF 50A 100AF 60A S-N25 S-N25 14 8
" FR-F720-11K 100AF 75A 100AF 75A 100AF 75A S-N35 S-N35 14 14
15 FR-F720-15K 225AF 125A 100AF 100A 225AF 125A S-N50 S-N50 22 22
200V class 18.5 FR-F720-18.5K 225AF 150A 225AF 125A 225AF 150A S-N65 S-N50 38 38
22 FR-F720-22K 225AF 175A 225AF 150A 225AF 175A S-N80 S-N65 38 38
30 FR-F720-30K 225AF 225A 225AF 175A 225AF 225A S-N95 S-N80 60 60
37 FR-F720-37K 400AF 250A 225AF 225A 400AF 250A S-N150 S-N125 80 80
45 FR-F720-45K 400AF 300A 400AF 300A 400AF 350A S-N180 S-N150 100 100
55 FR-F720-55K 400AF 400A 400AF 350A 600AF 500A S-N220 S-N180 100 100
75 FR-F720-75K — 400AF 400A 400AF 400A — S-N300 125 125
90 FR-F720-90K — 400AF 400A 600AF 500A — S-N300 150 150
110 FR-F720-110K — 600AF 500A 600AF 600A — S-N400 2 x 100 2 x 100
0.75 FR-F740-0.75K 30AF 5A 30AF 5A 30AF 5A S-N10 S-N10 2 2
1.5 FR-F740-1.5K 30AF 10A 30AF 10A 30AF 10A S-N10 S-N10 2 2
2.2 FR-F740-2.2K 30AF 10A 30AF 10A 30AF 15A S-N10 S-N10 2 2
3.7 FR-F740-3.7K 30AF 20A 30AF 15A 30AF 20A S-N10 S-N10 2 2
515 FR-F740-5.5K 30AF 30A 30AF 20A 30AF 30A S-N20 S-N11, N12 2 2
7.5 FR-F740-7.5K 30AF 30A 30AF 30A 30AF 30A S-N20 S-N20 315 315
" FR-F740-11K 50AF 50A 50AF 40A 50AF 50A S-N20 S-N20 515 515
15 FR-F740-15K 100AF 60A 50AF 50A 100AF 60A S-N25 S-N20 8 8
18.5 FR-F740-18.5K 100AF 75A 100AF 60A 100AF 75A S-N25 S-N25 14 8
22 FR-F740-22K 100AF 100A 100AF 75A 100AF 100A S-N35 S-N25 14 14
30 FR-F740-30K 225AF 125A 225AF 100A 225AF 125A S-N50 S-N50 22 22
37 FR-F740-37K 225AF 150A 225AF 125A 225AF 150A S-N65 S-N50 22 22
45 FR-F740-45K 225AF 175A 225AF 150A 225AF 175A S-N80 S-N65 38 38
55 FR-F740-55K 225AF 200A 225AF 175A 225AF 200A S-N80 S-N80 60 60
75 FR-F740-75K — 225AF 225A 225AF 225A — S-N95 60 60
400V class 90 FR-F740-90K — 225AF 225A 400AF 300A — S-N150 60 60
110 FR-F740-110K — 225AF 225A 400AF 350A — S-N180 80 80
132 FR-F740-132K — 400AF 400A 400AF 400A — S-N220 100 125
160 FR-F740-160K — 400AF 400A 600AF 500A — S-N300 125 125
185 FR-F740-185K — 400AF 400A 600AF 500A — S-N300 150 150
220 FR-F740-220K — 600AF 500A 600AF 600A — S-N400 2 x 100 2 x 100
250 FR-F740-250K — 600AF 600A 600AF 600A — S-N600 2 x 100 2 x 100
280 FR-F740-280K — 600AF 600A 800AF 800A — S-N600 2x125 2x125
315 FR-F740-315K — 800AF 700A 800AF 800A — S-N600 2 x 150 2 x 150
355 FR-F740-355K — 800AF 800A 800AF 800A — S-N600 2 x 200 2 x 200
400 FR-F740-400K — 1000AF 900A 1000AF 1000A — S-N800 2 x 200 2 x 200
450 FR-F740-450K = 1000AF 1000A 1000AF 1000A = ;?(?(?Lﬁ t’ated 2x250 | 2x250
500 FR-F740-500K - 1200AF 1200A 1200AF 1200A — ;Egﬁc fted | 2,250 | 2250
560 FR-F740-560K — 1600AF 1500A 1600AF 1600A - ;fgﬁc rted | 3200 | 3200

*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.
(Refer to the Instruction Manual (basics).)

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 MC with class AC-3 rated
current for the motor rated current.

Cable

For the 55K or less, the recommended 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 (LMFC (heat resistant flexible cross-linked polyethylene insulated cable) etc.) with continuous
maximum permissible temperature of 90°C or more. Assumes that the ambient temperature is 50°C or less and wiring is performed in an enclosure.
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® Selection of rated sensitivity current of (Note)1. Install the earth leakage breaker (ELB) on the input side

of the inverter.
earth (ground) Ieakage breaker 2. In the A connection earthed-neutral system, the

%]
[
. - . . sensitivity current is purified against an earth (ground) 5
When using the earth leakage circuit breaker with the inverter . . ; . ) g
L 9 . 9 . fault in the inverter output side. Earthing (Grounding) K
circuit, select its rated sensitivity curent as follows, must conform to the requirements of national and local
mdependently of the PWM carrier frequency: safety regulations and electrical codes. (JIS, NEC g
Breaker designed for harmonic and surge suppression section 250, IEC 536 class 1 and other applicable § ?‘.‘n
Rated sensitivity currentl An > 10 x (Ig1 + Ign + Igi + Ig2 + Igm) tandard 5 §’
Standard breaker s andards) . . ;::;gﬁ
Rated sensitivity current! An > 10 x {Ig1 + Ign + Igi + 3 x (Ig2 + Igm)} ® Selection example (in the case of the left figure) 3
Ig1,1g2 : Leakage currents in wire path during commercial power supply Breaker Designed for a
operation ) ) ) o Harmonic and Surge Standard Breaker B2
Ign : Leakage current of inverter input side noise filter Suppression - O
Igm : Leakage current of motor during commercial power supply operation E §
Igi : Inverter unit leakage current Leakage current 1 « 66 x Sm =011 2] &
Ig1 (mA) 3 1000m
Example of leakage current Leakage current example of Leakage current . L cn
per 1km during the commercial ~ Three-phase induction motor Ign (mA) 0 (without noise filter) 25
power supply operation when during the commercial . 1 (Without EMC filter) § 8 %
:EZtgl\f:g:g:ﬁtls routed in power supply operation I(‘ri?_\ljage G Refer to the following tabilrflavfgrn; (tek:e leakage current of the o g a
(Three-phase three-wire delta (Totally-enclosed fan-cooled
connection 400V60Hz) type motor 400V60Hz) Leakage current 1 o (T 60m =15 -
~ 120 ~ 20 Ig2(mA) 3 1000m Ec-es
< < SSgE
£ £ CRHS
= w0 = 10 Motor LelakageA 0.36 2588
£ g 8‘; current Igm (mA) g 5
£ 60 E Total leakage
3 40 5 03 current (mA) 2f Gl
g g 02 = c
g 20 g Rated sensitivity -% T
g 23.5 8142238 80150 g 1 1.5 3.77.515223755 current (mA)(Z Ig x 30 100 @ Q‘?
55 3060100 2.2 5.5 1118. 53045 10) 8.
Power supply size  (mm?) Motor capacity (kW)

For " L’ connection, the amount of leakage current is 1/3

® Inverter leakage current (with and without EMC filter) o
QD 4+
example Input power conditions %5

(200V class : 220V/60Hz, 400V class : 440V/60Hz, 5

5.5mm?2 x 5m 5.5mm? x 60m power supply unbalance within 3%) o
ELB | Noise Voltage EMC Filter D @
T ilter (V) ON (mA) OFF (mA) 5 o
. 3¢ 2 ¢
—0 { Inverter 400V g =g
o Phase 200 | 220)° 1 555
¥ ¥ é » 1 grounding = B

g1 = Zgn <lg2 = Igm ¢ 400 30 1 -

Igi —

Earthed-neutral
system

Protective
Functions

400 1 1

* For the 200V class 0.75K and 1.5K, the EMC filter is always valid.
The leakage current is TmA.

%]
c
o
=1
o
=
=
=
%)
c

Warranty Compatibility Motor

Inquiry
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Precautions for use of the inverter

A Safety Precautions

B To operate the inverter correctly and safely, be sure to
read the "instruction manual" before starting operation.

B This product has not been designed or manufactured
for use with any equipment or system operated under
life-threatening conditions.

B 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.

B 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.

B The load used should be a three-phase induction motor only.

@ Operation

B A magnetic contactor (MC) provided on the primary
side should not be used to make frequent starts and
stops. It could cause the inverter to fail.

B 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.

W 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

B 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.

B 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.

B Do not wire the maker-dedicated terminal PR/PX.

@ Installation

W 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" panel. When
placing the inverter in a panel, determine the cooling system
and panel dimensions so that the ambient temperature of the
inverter is within the permissble value. (refer to page 8 for the
specified value)

H Do not install the inverter on wood or other combustible
material as it will be hot locally.

M |nstall the inverter in the vertical orientation.

@ Setting

B 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.

B A setting higher than the initial value of DC injection
brake operation voltage or operation time can cause
motor overheat (electronic thermal relay trip).

Precautions for selection

@ Inverter capacity selection

B 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

B 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 or simple magnetic flux vector cannot
provide enough starting torque, select the inverter of
one rank higher capacity or increase the capacities of
both the motor and inverter.

@ Acceleration and deceleration times
B The acceleration/deceleration time of the motor depends
on the motor-generated torque, load torque and moment

of inertia of the load (GD?).

B When the current limit function or stall prevention function is
activated during acceleration/deceleration, increase the
acceleration/deceleration time as the actual time may
become longer.

B 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, longer the acceleration time), use the simple
magnetic flux 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-
BUS5), power regeneration common converter (FR-CV),
power regeneration unit (MT-RC) or a similar device to
absorb braking energy.

@ Power transfer mechanism
(gear, belt, chain, etc.)

B When an oil-lubricated gear box, speed change gear or
similar device is used in the power transfer system,
note that continuous operation at low decelerated
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

B 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 continuous
flow of large current, shortening the life from thermal
fatigue. Since thermal fatigue is related to the amount
of current, the life can be increased by reducing bound
current, starting current, etc. Decreasing current may
increase the life. However, decreasing current will
result in insufficient torque and the inverter may not
start. Therefore, increase the inverter capacity to have
enough allowance for current.
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@ Installation and selection of moulded case
circuit breaker
Install a moulded case circuit breaker (MCCB) on the power
receiving side to protect the wiring of the inverter primary
side. For MCCB selection, refer to page 57 since it depends
on the inverter power supply side power factor (which
changes depending on the power supply voltage, output
frequency and load). Note that the operation characteristics
of the completely electromagnetic MCCB changes
according to the higher harmonic current, so a larger
capacity must be selected. (Check it in the data of the
corresponding breaker.) As an earth (ground) leakage
breaker, use the Mitsubishi earth (ground) leakage breaker
designed for harmonics and surges. (Refer to page 58.)
When installing a moulded case circuit breaker on the
secondary 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 a primary 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 can stop the
operation, but the regenerative brake specific to the inverter
does not operate and the motor coasts to stop.

@ Handling of secondary side magnetic contactor

Switch the magnetic contactor between the inverter and
motor only when both the inverter and motor are at a
stop. When the magnetic contactor is turned on while the
inverter is operating, overcurrent protection of the inverter
and such will activate. When an MC is provided to switch
to a commercial power supply, for example, it is
recommended to use commercial power supply-inverter
switchover operation Pr. 135 to 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 0OA. And for the setting of the
thermal relay, add the line-to-line leakage current (refer to
page 61) 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.

@ Secondary side measuring instrument
When the wiring length between the inverter and motor is
long, select the device that has enough current rating.
Otherwise the measuring instrument or CT which is used
especially for the 400V class small-capacity inverter may
generate heat due to the influence of line leakage current.
To measure and display the output voltage and output
current of the inverter, it is recommended to use the
terminal AM-5 output function of the inverter.

@ Disuse of power factor improving capacitor
(power capacitor)

The power factor improving capacitor and surge suppressor
on the inverter output side may be overheated or damaged by
the harmonic components of the inverter output. Also, since
an excessive current flows in the inverter to activate
overcurrent protection, do not install a capacitor or surge
suppressor. For power factor improvement, use the power
factor improving DC reactor (see page 51).

@ Wiire 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 57)

Especially at a long wiring distance, the maximum wiring
length should be within 500m since the overcurrent

protection function may be misactivated by the influence ofa .

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 setting 0.75K 1.5K 2.2K or more
(carrier frequency)
2 300m 500m 500m
3to 15 200m 300m 500m

Use the recommended connection cable when installing
the operation panel away from the inverter unit or when
connecting the parameter unit.

For remote operation via analog signal, wire the control
cable between the operation box or operation signal and
inverter within 30m and away from the power circuits
(main circuit and relay sequence circuit) to prevent
induction from other devices.

When using the external potentiometer instead of the
parameter unit to set the frequency, use a shielded or
twisted cable, and do not earth (ground) the shield, but
connect it to terminal 5 as shown below.

Frequency setting Twisted cable

potentiometer

Shielded cable

T\ T\ 10 (10E)
@ 1 I

f T f T 2
w o W

Frequency setting
potentiometer

@ Earth (Ground)

When the inverter is run in the low acoustic noise mode,
more leakage currents occur than in the non-low acoustic
noise mode due to high-speed switching operation. Be
sure to use the inverter and motor after grounding
(earthing) them. In addition, always use the earth
(ground) terminal of the inverter to earth (ground) the
inverter. (Do not use the case and chassis)

Peripheral Devices
Standard Why energy Features
savings?

Specifications

Outline
Dimension
Drawings

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

Options

(%)
c
K]
=
©
=
=
=
7]
=

Warranty Compatibility Motor
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® 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.

B The noise level can be reduced by decreasing the
carrier frequency (Pr. 72).

B As measures against AM radio broadcasting noise and
sensor malfunction, turning on the built-in noise
reduction filter produces an effect. (For the switching
method, refer to the instruction manual.)

B As measures against induction noise from the power
cable of the inverter, an effect is produced by putting a
distance of 30cm (at least 10cm) or more and using a
twisted pair shielded cable as a signal cable. Do not
earth (ground) shield but connect it to signal common
cable.

Noise reduction examples

Install filter (FR-BLF,
FR-BSFO01) on

Enclosure Decrease carrier frequency T .
~—, inverter output side.
Inverter H/—Lﬁ -
power  ——x__ H EMC ! verter Motor
supply ——< filter

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. H H Use a twisted pair shielded cable

Sensor

Control ‘

Power
power 1 supply for =
Supply sensor
Do not earth (ground) Do not earth (ground) shield but

connect it to signal common cable.

enclosure directly. / )

Do not earth (ground) control cable.

@ Leakage currents

Capacitances exist between the inverter I/O cables, other
cables and earth and in the motor, through which a
leakage current flows. Since its value depends on the
capacitances, carrier frequency, etc., low acoustic noise
operation at the increased carrier frequency of the
inverter will increase the leakage current. Therefore, take
the following measures. Select the earth leakage breaker
according to its rated sensitivity current, independently of
the carrier frequency setting.

To-earth (ground) leakage currents

Line leakage current

Type

Influence and Measures

Influence
and
measures

This leakage current flows via a static capacitance between
the inverter output cables.
The external thermal relay may be operated unnecessarily
by the harmonics of the leakage current.When the wiring
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
Use Pr. 9 Electronic thermal O/L relay.
If the carrier frequency setting is high, decrease the Pr: 72
PWM frequency selection setting.
Note that motor noise increases. Select Pr. 240 Soft-PWM
operation selection to make the sound inoffensive.
To ensure that the motor is protected against line-to-line
leakage currents, it is recommended to use a temperature
sensor to directly detect motor temperature.

Undesirable
current path

MCCB MC
Power o ] |
supply = S e nverter
—x g

Thermal relay Motor

line-to-line static
capacitances =
Line-to-line leakage currents path

I1H

Type Influence and Measures

Leakage currents may flow not only into the inverter's own
line but also into the other lines through the earth (ground)
cable, etc.These leakage currents may operate earth
(ground) leakage circuit breakers and earth leakage relays
unnecessarily.

® Countermeasures
If the carrier frequency setting is high, decrease the Pr: 72
PWM frequency selection setting.
Note that motor noise increases. Select Pr. 240 Soft-PWM
operation selection to make the sound inoffensive.
By using earth leakage circuit breakers designed for
harmonic and surge suppression in the inverter's own line
and other line, operation can be performed with the carrier
frequency kept high (with low noise).

Influence
and
measures

Inverter

Power
supply | Y @ —=--------
Leakage T
breaker «------ Al

Undesirable
current path

Leakage
breaker
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® Harmonic suppression guideline
Harmonic currents flow from the inverter to a power
receiving point via a power transformer.The harmonic
suppression guidelines were established to protect other
consumers from these outgoing harmonic currents.
The three-phase 200V input specifications 3.7kW or less
are previously covered by "Harmonic suppression
guideline for household appliances and general-purpose
products" and other models are covered by "Harmonic
suppression guideline for consumers who receive high
voltage or special high voltage". However, the general-
purpose inverter has been excluded from the target
products covered by "Harmonic suppression guideline for
household appliances and general-purpose products" in
January 2004 and all capacities of all models are now
target products of "Harmonic suppression guideline for
consumers who receive high voltage or special high
voltage".
Harmonic suppression guideline for consumers who
receive high voltage or special high voltage
This guideline sets forth the maximum values of
harmonic currents outgoing from a high-voltage or
especially high-voltage consumer who will install,
add or renew harmonic generating equipment. If any
of the maximum values is exceeded, this guideline
requires that consumer to take certain suppression
measures.
Users who use models other than the target models are
not covered by the guideline. However, we ask to connect
an AC reactor and a DC reactor as before.

For compliance to the "Harmonic suppression guideline
for consumers who receive high voltage or special high
voltage"

For compliance to "Harmonic suppression guideline of
the general-purpose inverter (input current of 20A or less)
for consumers other than specific consumers" published

by JEMA
Input
Target
Power . Measures
Supply Capacity
Connect the AC reactor or DC reactor
recommended in a catalog or an instruction manual.
Three- 3.7kW | Reference materials
phase 200V | orless "Harmonic suppression guideline of the general-
purpose inverter (input current of 20A or less)"
JEM-TR226 (Revised in December 2003) :
Japan Electrical Manufacturer's Association

Input
Power
Supply

Target

Capacity Measures

Three-
phase 200V

Make a judgment based on "Harmonic
suppression guideline for consumers who receive
high voltage or special high voltage" issued by the
Japanese Ministry of Economy, Trade and Industry
(formerly Ministry of International Trade and
Industry) in September 1994 and take measures if
necessary. For calculation method of power supply
harmonics, refer to materials below.

All

r Reference materials
capacities

"Harmonic suppression measures of the
general-purpose inverter"

Jan., 2004 Japan Electrical Manufacturer's
Association

"Calculation method of harmonic current of the
general-purpose inverter used by specific
consumers"

JEM-TR201 (Revised in December 2003) :

Three-
phase 400V

Japan Electrical Manufacturer's Association

® Calculation of outgoing harmonic current

Outgoing harmonic current = fundamental wave current (value converterd from
received power voltage) x operation ratio x harmonic content

- Operation ratio: Operation ratio = actual load factor x operation time ratio
during 30 minutes
Harmonic content: Found in Table.

Table 1: Harmonic content (Values of the fundamental current is 100%)

Reactor 5th | 7th | 11th | 13th | 17th | 19th | 23rd | 25th
Not used 65 | 41 | 85 | 77 | 43 | 31 | 26 | 18
Used (AC side) 38 [145| 74 | 34 | 32 | 19 | 1.7 | 13
Used (DC side) 30 |13 | 84 | 50 | 47 | 32 | 30 | 22
Used (AC, DCsides)| 28 | 91 | 72 | 41 | 32 | 24 | 16 | 14

Table 2: Rated capacities and outgoing harmonic currents of inverter-driven motors

Fundamen| Fundamental Wave Current Converted from
Rated tal W
Aﬁztlff GmE Y] Current ‘..Rate‘i (No reactor, 100% operation ratio)
KW Converted (II(VA)‘
200V | 400V |from6.6kV 5th | 7th | 11th [ 13th | 17th | 19th [ 23rd | 25th
(mA)

075 |2.74|1.37 83 0.97 |53.95|34.03|7.055(6.391| 3.569|2.573|2.158| 1494

15 |550|275| 167 1.95 |1086|6847(14.20|12.86|7.181(5.177|4.342| 3.006

22 |[793|3.96 240 2.81 |156.0|9840/20.40(18.48|10.32|7.440|6.240|4.320

37 |13.0]650| 394 4.61 |256.1161.5|3349|30.34(16.94|12.21|10.24(7.092

55 [19.1|955 579 6.77 |376.4|237.4|49.22|44.58|24.90(17.95| 1505|1042

75 [256(128 776 9.07 |504.4(318.2|65.96(59.75|33.37|24.06(20.18| 13.97

1 369|185 1121 13.1 |728.7]459.695.29|86.32|48.20(34.75| 29.15| 20.18

15 |498|249| 1509 17.6 [980.9|618.7[128.3| 116.2|64.89|46.78| 39.24(27.16

185 [614(30.7| 1860 21.8 [1209(762.6|158.1|143.2(79.98|57.66|48.36(33.48

22 [731]|366| 2220 259 |1443|910.2|188.7|170.9|9546|68.82|57.72| 39.96

30 |98.0|49.0| 2970 34.7 |1931|1218|2525(228.7|127.7|92.07|77.22| 5346
37 | 121|604 | 3660 428 |2379(1501|311.1|281.8(1574| 1135|95.16(65.88

45 | 147 | 735| 4450 521 |2893(1825|378.3|342.7| 1914|1380 115.7|80.10

55 |180|89.9| 5450 63.7 |3543|2235|463.3|419.7(234.4|169.0| 141.7(98.10

Fundamen| Fundamental Wave Current Converted from
Rated 1" o) Wave 6.6KV
Aﬁg{fﬁ Gty Current rRate(i (With DC reactor , 100% operation ratio)
KW Converted (II(VA)'
200V | 400V | from6.6kV 5th | 7th [ 11th | 13th | 17th [ 19th | 23rd | 25th
(mA)

75 | 245|123 | 8200 87.2 2237|969 | 626 | 373 | 350 | 239 | 224 | 164

90 | 293|147 | 9800 104 |(2673|1158| 748 | 445 | 419 | 285 | 267 | 196

110 | 357 | 179 | 11933 127 |3254|1410| 911 | 542 | 510 | 347 | 325 | 239

132 | — | 216 | 14400 153 [3927|1702|1100| 655 | 615 | 419 | 393 | 288
160 | — | 268 | 17200 183 (4691|2033|1313| 782 | 735 | 500 | 469 | 344
220 | — | 355 | 23667 252 |6455|2797|1807(1076|1011| 688 | 645 | 473
250 | — | 403 | 26867 286 |7327(3175|2052(1221| 1148 782 | 733 | 537
280 | — | 450 | 27273 319 |8182|3545|2291(1364|1282( 873 | 818 | 600
315 | — | 506 | 30667 359 |9200(3987|2576(1533|1441| 981 | 920 | 675
355 | — | 571 | 34606 405 (1038244992907 |1730| 1627 | 1107|1038 | 761
400 | — | 643 | 38970 456 [11691|5066 3274|1949 1832|1247 | 1169 | 857
450 | — | 723 | 43818 512 |13146|5696|3681(2191|2060 | 1402| 1315| 964
500 | — | 804 | 48727 570 |14618|6335|4093 2436|2290 1559|1462 | 1072
560 | — | 900 | 54545 638 |16364| 7091|4582 (2727|2564 (1746|1636 | 1200
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Application to Motor
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Application to standard motor

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.

@ Output characteristics
60Hz torque reference

g 54 3 12 Short time maximum torque*1

MIIEN
10
100 E 100 I 2007

output torque (%)

80 80 f4--i-1

63 i--if-

Short time maxi

Continuou

i
2 L/ (6108)

20
10

0136 20 30 60 120

50Hz torque reference

Short time maximum torque*1

75
65

Short time maximum torque (%)
©
&

Continuous output torque (%)
@
&

45 115 Continuous operation torque ~~—___}
38 - Cotog) X

120 output
frequency (Hz)

0136 20 30 50

* The 60Hz torque reference indicates that the rated torque of the motor running at
60Hz is 100%, and the 50Hz torque reference indicates that the rated torque of the
motor running at 50Hz is 100%

2 Torque boost minimum (0%)

3 Torque boost standard (initial value)

4 Torque boost large (0.75K... 10%, 1.5K to 3.7K... 7%, 5.5K, 7.5K... 6%, 11K or more... 4%)

5  Enabled for torque boost adjustment (3.7kW or less) or simple magnetic flux vector
control (slip compensation setting)

*6 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)

*7  200/220V 60Hz or 200V 50Hz in the chart indicates a motor torque standard (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.

*8  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.

*9  This chart shows the characteristic available when a constant-torque load is selected
for load pattern selection (Pr. 14).

@ Motor loss and temperature rise

The motor operated by the inverter has a limit on the
continuous operating torque since it is slightly higher in
temperature rise than the one operated by a commercial
power supply. At a low speed, reduce the output torque of
the motor since the cooling effect decreases. When
100% torque is needed continuously at low speed,
consider using a constant-torque motor.

@ Torque characteristic

The motor operated by the inverter may be less in motor
torque (especially starting torque) than the one driven by
the commercial power supply. It is necessary to fully
check the load torque characteristic of the machine.

@ Vibration

The machine-installed motor operated by the inverter

may be slightly greater in vibration than the one driven by

the commercial power supply. The possible causes of

vibration are as follows.

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 the PWM carrier frequency in Pr. 72 is
changed. When a two-pole motor is operated at higher
than 60Hz, caution should be taken since such
operation may cause abnormal vibration.

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
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.

insulation-

Application to constant-torque motor

Since a constant-torque motor is greater in current than the
standard motor, the inverter capacity may be one rank higher.
For a constant-torque motor, decrease the torque boost setting.
Recommended value 0.75kW... 6%, 1.5 to 3.7kW... 4%,

5.5 to 7.5kW...3%, 11 to 37kW...2%,

45 to 55kW...1.5%, 75k or more...1%
When two or more motors are operated synchronously,
torque imbalance is likely to occur as motor slip is smaller
than that of the standard motor.

Application to special motors

@ 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.

® Geared motor

The continuous operating rotation range of this motor
changes depending on the lubrication system and maker.
Especially in the case of oil lubrication, continuous operation
in the low speed range only can cause gear seizure. For fast
operation at higher than 60Hz, please consult the maker.

@ 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.



Main Differences and Compatibilities with the FR-F500(L)

I lf_" F r

eries

AV SERIES

-

Item FR-F500 (L) FR-F700
Simple mode parameters 61 Simple mode parameters 15
Pr. 0 Torque boost initial value
11K to 37K: 2%, 45K, 55K: 1.5%
Pr. 0 Torque boost initial value (When the torque boost value of the FR-F500 series
11K to 55K: 2% used was the initial value, it is not necessary to change
the torque boost value from the initial value when
replacing with the FR-F700 series.)
User group (16) only
(LlJDSrer1 ggot::pr 11(713626u;rer1$r5c;up A6 Setting methods were partially changed
’ T ’ (Pr. 160, Pr. 172 to Pr. 173)
"User initial value setting" (Pr. 199) was cleared
Changed/cleared |User initial value setting (Pr. 199) Substitutable with the copy function of the operation
functions panel (FR-DUO7)

DC injection brake function with terminal (X13 signal)
(Pr. 11 setting value 8888, Pr. 180 to Pr. 186 setting
value 13)

DC injection brake function with terminal was cleared
Start in reverse rotation is possible with flying start
function (frequency search of automatic restart after
instantaneous power failure function)

Long wiring mode
(Pr. 240 setting 10, 11)

Setting is not necessary
(Pr. 240 settings "10" and "11" were cleared)

Intelligent optimum acceleration/deceleration
(Pr. 60 setting "3" and Pr. 61 to Pr. 63)

Function was cleared
For deceleration time, overvoltage alarm can be avoided

with regeneration avoidance function (Pr. 882 to Pr. 885).

Automatic torque boost
(Pr. 38, Pr. 39)

Automatic torque boost was cleared because of addition
of "Simple magnetic flux vector" (Pr. 80)

Terminal block

Removable terminal block

Removable terminal block
Priority compatibility (Terminal block of the F500 can be
mounted)

FR-DUO7

FR-ASNR

PU FR-PUO4, DU0O4 FR-DUO04 unavailable (Partly restricted when the FR-
PUO4 is used.)
Dedicated plug-in option (not compatible)
Plug-in option Computer link, relay output option Built into the inverter

(RS-485 terminals, relay output 2 points)

Three boards can be mounted

One board can be mounted

Installation size

FR-F720-0.75K, 2.2K, 3.7K, 7.5K, 18.5K, 22K, 37K, 45K,
FR-F740-0.75K to 3.7K, 7.5K, 22K, 37K to 55K are compatible in mounting dimensions
For other capacities, an optional intercompatibility attachment (FR-AAT) is necessary.
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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 the

customer.

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 chance loss from warranty liability
Regardless of the gratis warranty term, compensation to chance losses 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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¢ 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. No.105 Wu-Kung 3rd, RD, Wu-Ku Hsiang , Taipei Hsien,
Taiwan

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

¢ 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 Tower1,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 ,No0.200 Shi Zilin
Avenue,Hebei District, Tianjin 300143
TEL +86-22-2635-9090 FAX. +86-22-2635-9050

¢ 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

¢ 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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