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Thank you for choosing this Mitsubishi Inverter.
This Instruction Manual (basic) is intended for users who "just want to run the inverter".
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This instruction manual (basic) provides handling information and precautions for use of the equipment.

Please forward this instruction manual (basic) to the end user.

This section is specifically about safety matters

Do not attempt to install, operate, maintain or inspect the inverter until you
have read through this instruction manual (basi% and appended documents
carefully and can use the equipment correctly. Do not use the inverter until
you have a full knowledge of the equipment, safety information and
instructions. In this instruction manual (basic), the safety instruction levels are
classified into "WARNING" and "CAUTION".

|AWARNING Assumes that incorrect handling may cause hazardous
conditions, resulting in death or severe injury.
Assumes that incorrect handling may cause
ACAUTION hazardous conditions, resulting in medium or slight
injury, or may cause physical damage only.

Note that even the | A\ CAUTION | level may lead to a serious consequence

according to conditions. Please follow strictly the instructions of both levels
because they are important to personnel safety.

(2) Wiring ACAUTION

e Do not install a power factor correction capacitor or surge suppressor/radio
noise filter (capacitor type filter) on the inverter output side.

¢ The connection orientation of the output cables U, V, W to the motor will affect
the direction of rotation of the motor.

(3) Test operation and adjustment

ACAUTION

« Before starting operation, confirm and adjust the parameters. A failure to do so
may cause some machines to make unexpected motions.

(4) Operation AWARNING

1. Electric Shock Prevention

AWARNING

e While power is on or when the inverter is running, do not open the front cover.
Otherwise you may get an electric shock.

* Do not run the inverter with the front cover or wiring cover removed.
Otherwise, you may access the exposed high-voltage terminals or the charging
part of the circuitry and get an electric shock.

o Even if power is off, do not remove the front cover except for wiring or periodic

inspection.You may access the charged inverter circuits and get an electric shock.

Before starting wiring or inspection, check to make sure that the operation panel

indicator is off, wait for at least 10 minutes after the power supply has been

switched off, and check that there are no residual voltage using a tester or the

like. The capacitor is charged with high voltage for some time after power off and

it is dangerous.

This inverter must be earthed (grounded). Earthing (grounding) must conform to

the requirements of national and local safety regulations and electrical codes.

(JIS, NEC section 250, IEC 536 class 1 and other applicable standards)

e Any person who is involved in the wiring or inspection of this equipment should

be fully competent to do the work.

Always install the inverter before wiring. Otherwise, you may get an electric shock

or be injured.

o Perform setting dial and key operations with dry hands to prevent an electric
shock. Otherwise you may get an electric shock.

e Do not subject the cables to scratches, excessive stress, heavy loads or
pinching. Otherwise you may get an electric shock.

« Do not replace the cooling fan while power is on. It is dangerous to replace the
cooling fan while power is on.

* Do not touch the printed circuit board with wet hands. You may get an electric shock.

e When you have chosen the retry function, stay away from the equipment as it
will restart suddenly after an alarm stop.

e The

made. Prepare an emergency stop switch separately.

o Make sure that the start signal is off before resetting the inverter alarm. A failure
to do so may restart the motor suddenly.

e The load used should be a three-phase induction motor only. Connection of any
other electrical equipment to the inverter output may damage the inverter as well as
equipment.

e Performing pre-excitation (LX signal and X13 signal) under torque control (real

sensorless vector control) may start the motor running at a low speed even

when the start command (STF or STR) is not input. The motor may run also at a

low speed when the speed limit value = 0 with a start command input. Perform

pre-excitation after making sure that there will be no problem in safety if the
motor runs.

Do not modify the equipment.

Do not perform parts removal which is not instructed in this manual. Doing so

may lead to fault or damage of the inverter.

key is valid only when the appropriate function setting has been

ACAUTION

2. Fire Prevention ACAUT'ON

e Mount the inverter to non-combustible surface such-as. metal or concrete,
Mounting it to or near combustible material can cause a fire.

« [f the inverter has become faulty, switch off the inverter power.
A continuous flow of large current could cause a fire.

* When using a brake resistor, make up a sequence thatiwill.turn off. power when
an alarm signal is output.
Otherwise, the brake resistor may excessively overheat due to damage of the
brake transistor and such, causing a fire.

« Do not connect a resistor directly to the DC terminals P/, N/~-This.could cause
a fire.

3. Injury Prevention ACAUTION

e The electronic thermal relay function does not guarantee protection of the motor
from overheating.

e Do not use a magnetic contactor on the inverter input for frequent starting/
stopping of the inverter.

* Use a noise filter to reduce the effect of electromagnetic interference. Otherwise
nearby electronic equipment may be affected.

. Take measures to suppress harmonics. Otherwise power supply harmonics from
the rinverter may heat/damage the power factor correction capacitor and
generator.

¢ When a 400V class motor is inverter-driven, please use an insulation-enhanced
motor  or —-measures’ taken to suppress surge voltages. Surge voltages
attributable “to'"the ' wiring constants may occur at the motor terminals,
deteriorating the insulation of the motor.

¢ ‘'When parameter clear or all clear is performed, reset the required parameters
before starting operations. Each parameter returns to the initial value.

e The inverter can be easily set for high-speed operation. Before changing its
setting, fully examine the performances of the motor and machine.

o "In 'addition fo-the inverter's_holding function, install a holding device to ensure
safety.

e Before running an inverter which had been stored for a long period, always
perform inspection and test operation.

e For prevention of damage due to static electricity, touch nearby metal before
touching this product to eliminate static electricity from your body.

e Apply only the voltage specified in the instruction manual to each terminal.
Otherwise, burst, damage, etc. may occur.

e Ensure that the cables are connected to the correct terminals. Otherwise, burst,
damage, etc. may occur.

* Always make sure that polarity is correct to prevent damage, etc. Otherwise,
burst, damage, etc. may occur.

* While power is on or for some time after power-off, do not touch the inverter as it
is hot and you may get burnt.

(5) Emergency stop ACAUT'ON

e Provide a safety backup such as an emergency brake which will prevent the
machine and equipment from hazardous conditions if the inverter fails.

¢ When the breaker on the inverter input side trips, check for the wiring fault (short
circuit), damage to internal parts of the inverter, etc. Identify the cause of the trip,
then remove the cause and power on the breaker.

 When the protective function is activated, take the corresponding corrective
action, then reset the inverter, and resume operation.

4. Additional Instructions
Also note the following points to prevent an accidental failure, injury, electric
shock, etc.

(6) Maintenance, inspection and parts replacement

ACAUTION

(1) Transportation and installation

ACAUTION

« Do not carry out a megger (insulation resistance) test on the control circuit of the
inverter.

When carrying products, use correct lifting gear to prevent injury.

Do not stack the inverter boxes higher than the number recommended.

Ensure that installation position and material can withstand the weight of the
inverter. Install according to the information in the instruction manual.

Do not install or operate the inverter if it is damaged or has parts missing. This can
result in breakdowns.

When carrying the inverter, do not hold it by the front cover or setting dial; it may
fall off or fail.

Do not stand or rest heavy objects on the product.

Check the inverter mounting orientation is correct.

Prevent other conductive bodies such as screws and metal fragments or other
flammable substance such as oil from entering the inverter.

As the inverter is a precision instrument, do not drop or subject it to impact.

Use the inverter under the following environmental conditions. Otherwise, the
inverter may be damaged.

Ambient temperature -10°C to +50°C (non-freezing)
‘€ | Ambient humidity 90% RH or less (non-condensing)
g Storage temperature -20°C to +65°C *1
R
z Maximum 1000m above sea level for standard
LU | Altitude, vibration operation. 5.9m/s? or less *2 (conforming to
JIS C 60068-2-6)

*1 Temperature applicable for a short time, e.g. in transit.
*2 2.9m/s? or less for the 160K or more.

(7) Disposing of the inverter

ACAUTION

e Treat as industrial waste.

General instructions |

Many of the diagrams and drawings in this instruction manual (basic) show the
inverter without a cover, or partially open. Never run the inverter in this status.
Always replace the cover and follow this instruction manual (basic) when
operating the inverter.
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<Abbreviations>

DU: Operation panel (FR-DUQ7)

PU: Operation panel(FR-DUQ7) and parameter unit (FR-PU0O4, FR-PUQ7)
Inverter: Mitsubishi inverter FR-A700 series

FR-A700: Mitsubishi inverter FR-A700 series

Pr.: Parameter Number

PU operation: Operation using the PU (FR-DU07/FR-PU04/FR-PUQ7).
External operation: Operation using the control circuit signals

Combined operation: Combined operation using the PU (FR-DU07/FR-PU04/FR-PUQ7) and external operation
Standard motor: SF-JR

Constant-torque motor: SF-HRCA

Vector dedicated motor: SF-V5RU

<Trademarks>

LoNWoRKs® is registered trademarks of Echelon Corporation in the U.S.A. and other countries.

DeviceNet is a registered trademark of ODVA (Open DeviceNet Vender Association, Inc.).

Company and product names herein are the trademarks and registered trademarks of their respective owners.
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1 PRODUCT CHECKING AND PARTS IDENTIFICATION

Unpack the inverter and check the capacity plate on the front cover and the rating plate on the inverter side face to
ensure that the product agrees with your order and the inverter is intact.

e Inverter Type
FR-|A720]-| 3.7 |K
| |

Indicate inverter
capacity (kW)

Symbol
A720
A740

Voltage Class
Three-phase 200V class
Three-phase 400V class

. USB connector (Refer to page 27)
RS-485 terminals

(Refer to page 26)

Connector for plug-in option connection
(Refer to the instruction manual of options.)

Voltage/current input switch
(Refer to page 8)

AU/PTC switchover switch

(Refer to the Instruction Manual (applied).)

EMC filter ON/OFF connector
(Refer to page 9)

Operation panel (FR-DU07)
(Refer to page 39)

Power lamp
Lit when the control circuit
(R1/L11, S1/L21) is supplied
with power.

Alarm lamp

Lit when the inverter is
in the alarm status
(maijor fault).

Front cover
(Refer to page 5)

Capacity plate

XXXXXX |

Capacity plate [ FR-A7203.7K
’

Serial number

Inverter type

e Accessory

Control circuit

terminal block

(Refer to page 20)
Main circuit
terminal block

(Refer to page 10)

i'l' /'ﬁ/l =

PU connector
(Refer to page 22)

Combed shaped
wiring cover
(Refer to page 14)

Fan cover fixing screws (22K or less)(Refer to page 182)
These screws are necessary for compliance with the

European Directive

Rating plate

Cooling fan
(Refer to page 153)

Charge lamp

Lit when power is
supplied to the main
circuit

(Refer to page 10)

Rating plate
Inverter type —
Applied motor —

MITSUBISHI INVERTER
% FR-A720-3.7K

b POWER : X000
b INPUT 0000

Input rating—l_'
Output rating—§

Serial number—

b oUTPUT : 0000¢

b SERIAL

DC reactor supplied (75K or more)
Eyebolt for hanging the inverter (30K to

M8 x two pieces

Sy

Capacity Screw Size (mm) | Number
2 [1.5Kto 3.7K M3 x 35 1
8 55K to 11K M4 x 40 2 280K)
v | 15K to 22K M4 x 50 1
4 22K, 3.7K M3 x 35 1
8 5.5K to 15K M4 x 40 2
v | 18.5K, 22K M4 x 50 1

I For removal and reinstallation of covers, refer to page 5.

Harmonic suppression guideline

All models of general-purpose inverters used by specific consumers are covered by "Harmonic suppression guideline for consumers who
receive high voltage or special high voltage". (For further details, refer to % Instruction Manual (applied).)

PRODUCT CHECKING AND PARTS IDENTIFICATION




2 INSTALLATION AND WIRING

USB connector (Refer to page 27)

Use within the permissible power supply spersonaltcgmﬁaterjgg a\'; |n1ve1r1er C;In
specifications of the inverter. € connected with a (Ver1. 1) cable.

(Refer to page 157) ‘

Moulded case circuit breaker (MCCB) or Inverter (FR-A700)

earth leakage current breaker (ELB), . The life of the inverter is influenced by

fuse ambient temperature. The ambient

The breaker must be selected carefully telmperature shloulld be as low as possible
| within the permissible range. This must be

Three-phase AC power supply

since an in-rush current flows in the inverter N K 8
noted especially when the inverter is

(;te;s;“’::;;e 3) installed in an enclosure. (Refer to page 7)
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.(Refer to page 8)
WIS Ercea Refer to page 9 for the built-in EMC filter.
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 35)

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

(Refer to EE] Instruction Manual (applied)) )

AC reactor
(FR-HAL)
e
(N

High-duty brake resistor
(FR-ABR™3)

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

*3 Compatible with the 22K or less.

Noise filter
722, RL1 SiL2 T3 - uvw (FR-BSF01, FR-BLF)
+ NI
= Install a noise filter to reduce
DC reactor Earth the electromagnetic noise
Noise filter (FR-HEL) (Ground) generated from the inverter.
(FR-BLF) E%r the 7tSK' or morlg,da Effective in the range from
& The 55K or less has feadtor I supplec. about 1MHz to 10MHz. A wire
a built-in common Always install the reactor. hould b d f b t
mode core. should be wound four turns a
I a maximum.
Motor
—
—
Brake unit —
(FR-BU™, MT-BU572)
e e

Earth (Ground)
Devices connected to the output
Do not install a power factor correction capacitor,
surge suppressor or radio noise filter on the output
side of the inverter. When installing a moulded case
circuit breaker on the output side of the inverter,
contact each manufacturer for selection of the
Resistor unit moulded case circuit breaker.
(FR-BR'!, MT-BR572) Earth (Ground)

IR (R ki To prevent an electric shock, always earth (ground) the

| A

Power regeneration
common converter (FR-CV'")
Power regeneration
converter (MT-RC™2)

High power factor converter
(FR-HC™!, MT-HC™%)
Power supply harmonics can

be greatly suppressed. Great braking capability is capability of the inverter can ! i ] i .
Install this as required. obtained g cap Y be exhibited fully. motor and inverter. For reduction of induction noise
» Install this as required. from the power line of the inverter, it is recommended

Install this as required.
» q to wire the earth (ground) cable by returning it to the
ComeatibepitiosoKionioss) earth (ground) terminal of the inverter.

*2  Compatible with the 75K or more.

CAUTION

Do not install a power factor correction capacitor, surge suppressor or radio noise filter on the inverter output side. This will cause the
inverter to trip or the capacitor, and surge suppressor to be damaged. If any of the above devices are connected, immediately remove them.
Electromagnetic wave interference

The input/output (main circuit) of the inverter includes high frequency components, which may interfere with the communication
devices (such as AM radios) used near the inverter. In this case, set the EMC filter valid to minimize interference.

(Refer to [% Instruction Manual (applied).)
Refer to the instruction manual of each option and peripheral devices for details of peripheral devices.
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Peripheral devices

Check the motor capacity of the inverter you purchased. Appropriate peripheral devices must be selected according to

the capacity. Refer to the following list and prepare appropriate peripheral devices:

200V class
Breaker Selection+2,4 Input Side Magnetic Contactor-s
Motor Output . - -
(KW)-1 Applicable Inverter Type Reactor connection Reactor connection
without with without with
0.4 FR-A720-0.4K 30AF 5A 30AF 5A S-N10 S-N10
0.75 FR-A720-0.75K 30AF 10A 30AF 10A S-N10 S-N10
1.5 FR-A720-1.5K 30AF 15A 30AF 15A S-N10 S-N10
2.2 FR-A720-2.2K 30AF 20A 30AF 15A S-N10 S-N10
3.7 FR-A720-3.7K 30AF 30A 30AF 30A S-N20, N21 S-N10
55 FR-A720-5.5K 50AF 50A 50AF 40A S-N25 S-N20, N21
7.5 FR-A720-7.5K 100AF 60A 50AF 50A S-N25 S-N25
11 FR-A720-11K 100AF 75A 100AF 75A S-N35 S-N35
15 FR-A720-15K 225AF 125A 100AF 100A S-N50 S-N50
18.5 FR-A720-18.5K 225AF 150A 225AF 125A S-N65 S-N50
22 FR-A720-22K 225AF 175A 225AF 150A S-N80 S-N65
30 FR-A720-30K 225AF 225A 225AF 175A S-N95 S-N80
37 FR-A720-37K 400AF 250A 225AF 225A S-N150 S-N125
45 FR-A720-45K 400AF 300A 400AF 300A S-N180 S-N150
55 FR-A720-55K 400AF 400A 400AF 350A S-N220 S-N180
75 FR-A720-75K — 400AF 400A — S-N300
90 FR-A720-90K — 400AF 400A — S-N300

*1  Selections for use of the Mitsubishi 4-pole standard motor with-power supply voltage of 200VAC 50Hz.

*2  Select the MCCB according to the inverter power supply capacity.
Install one MCCB per inverter. —- MCCB @
For installations in the United States or Canada, use'the fuse certified by'the'UL and cUL. L-_-_.
(Refer to page 180.) MCCB @

*3 Magnetic contactor is selected based on the AC+1 class. The electrical durability: of magnhetic 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:

*4  When the breaker on the inverter primary side trips, check for the wiring fault (short circuit), damage to internal parts of the inverter, etc. Identify
the cause of the trip, then remove the cause and power onthebreaker.

INSTALLATION AND WIRING
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400V class
Breaker Selection+2,4 Input Side Magnetic Contactor:3
Motor Output . - -
(KW)-1 Applicable Inverter Type Reactor connection Reactor connection
without with without with

0.4 FR-A740-0.4K 30AF 5A 30AF 5A S-N10 S-N10
0.75 FR-A740-0.75K 30AF 5A 30AF 5A S-N10 S-N10

1.5 FR-A740-1.5K 30AF 10A 30AF 10A S-N10 S-N10

2.2 FR-A740-2.2K 30AF 10A 30AF 10A S-N10 S-N10

3.7 FR-A740-3.7K 30AF 20A 30AF 15A S-N10 S-N10

55 FR-A740-5.5K 30AF 30A 30AF 20A S-N20 S-N11, N12
7.5 FR-A740-7.5K 30AF 30A 30AF 30A S-N20 S-N20

11 FR-A740-11K 50AF 50A 50AF 40A S-N20 S-N20

15 FR-A740-15K 100AF 60A 50AF 50A S-N25 S-N20
18.5 FR-A740-18.5K 100AF 75A 100AF 60A S-N25 S-N25

22 FR-A740-22K 100AF 100A 100AF 75A S-N35 S-N25

30 FR-A740-30K 225AF 125A 100AF 100A S-N50 S-N50

37 FR-A740-37K 225AF 150A 225AF 125A S-N65 S-N50

45 FR-A740-45K 225AF 175A 225AF 150A S-N80 S-N65

55 FR-A740-55K 225AF 200A 225AF 175A S-N80 S-N80

75 FR-A740-75K — 225AF 225A — S-N95

90 FR-A740-90K — 225AF 225A — S-N150

110 FR-A740-110K — 225AF 225A — S-N180
132 FR-A740-132K — 400AF 400A — S-N220

150 FR-A740-160K — 400AF 400A — S-N300

160 FR-A740-160K - 400AF 400A — S-N300

185 FR-A740-185K — 400AF 400A — S-N300
220 FR-A740-220K — 600AF 500A — S-N400
250 FR-A740-250K — B600AF 600A — S-N600
280 FR-A740-280K — 600AF 600A — S-N600
315 FR-A740-315K = 800AFI700A — S-N600
355 FR-A740-355K — 800AF 800A — S-N600
400 FR-A740-400K — 1000AF 900A — S-N800
450 FR-A740-450K it 1000AF 1000A — ;‘;?g(fpm o
500 FR-A740-500K — 1200AF 1200A — ;{‘;?fcfpm et

*1  Selections for use of the Mitsubishi 4-pole standard motor with power supply voltage of 400VAC 50Hz.

*2  Select the MCCB according to the inverter power supply capacity.
Install one MCCB per inverter.
For installations in the United States or Canada, use the fuse certified by the UL and cUL.
(Refer to page 180.)
*3 Magnetic contactor is selected based on the AC-1 class. The electrical durability of magnetic contactor is 500,000 times. When the magnetic
contactor is used for emergency stop during motor driving, the electrical durability is 25 times.
When using the MC for emergency stop during motor driving or using on the motor side during commercial-power supply operation, select the MC
with class AC-3 rated current for the motor rated current.

*4  When the breaker on the inverter primary side trips, check for the wiring fault (short circuit), damage to internal parts of the inverter, etc. Identify

the cause of the trip, then remove the cause and power on the breaker.

MCCB
MCCB

@)
w9




Method of removal and reinstallation of the
7 front cover

2.2 Method of removal and reinstallation of the front cover

eRemoval of the operation panel
1) Loosen the two screws on the operation panel. 2) Push the left and right hooks of the operation panel

(These screws cannot be removed.) and pull the operation panel toward you to remove.

When reinstalling the operation panel, insert it straight to reinstall securely and tighten the fixed screws of the
operation panel.

FR-A720-0.4K to 22K, FR-A740-0.4K to 22K

eRemoval
1) Loosen the installation screws of the 2) Pull the front cover toward you to remove by pushing an
front cover. installation hook using left fixed hooks as supports.
D \
e | /
Installation hook
&)

®Reinstallation
1) Insert the two fixed hooks on the left side of 2) Using the fixed hooks as supports, 3) Tighten the installation

the front cover into the sockets of the securely press the front cover screws and fix the front
inverter. against the inverter. cover.

(Although installation can be done

with the operation panel mounted,

make sure that a connector is

securely fixed.)

Front cover

.[| Front cover

INSTALLATION AND WIRING
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front cover

AN

FR-A720-30K or more, FR-A740-30K or more

eRemoval

1) Remove installation screws on
the front cover 1 to remove the
front cover 1.

2) Loosen the installation
screws of the front cove

o

3) Pull the front cover 2 toward you to
remove by pushing an installation
hook on the right side using left
fixed hooks as supports.

r2.

o2 < :
i{i Installation hook

L\F‘LK
eReinstallation

1) Insert the two fixed hooks on the left side of the
front cover 2 into the sockets of the inverter.

Front cover 2 \

3) Fix the front cover 2 with the
installation screws.

Front cover 2

2) Using the fixed hooks as supports, securely
press the front cover 2 against the inverter.
(Although installation can be done with the
operation panel mounted, make sure that a
connector is securely fixed.)

call—

4) Fix the front cover 1 with the
installation screws.

REMARKS
- For the FR-A720-55Kand the 160K or more, the front cover 1 is separated into two parts.

—— CAUTION

1.

Fully make sure that the front cover has been reinstalled securely. Always tighten the installation screws of the front cover.
2. The same serial number is printed on the capacity plate of the front cover and the rating plate of the inverter. Before reinstalling the front

cover, check the serial numbers to ensure that the cover removed is reinstalled to the inverter from where it was removed.
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2.3 Installation of the inverter and instructions
¢ Installation of the Inverter

Installation on the enclosure
0.4K to 22K

—— CAUTION
When encasing multiple inverters, install them in
parallel as a cooling measure.

Install the inverter vertically.

30K or more

Fix six positions for the FR-A740-
160K to 355K and fix eight positions
for the FR-A740-400K to 500K.

* Refer to the clearances below.

¢ Install the inverter under the following conditions.

Ambient temperature and humidity Clearances (Front) Clearances (Side)

4 Measuremem (55K or less 75K or more ﬂ» N\ ( T )
" posm)c()n ﬂ1 0Ocm or more ] 205:m or more ! !
5cm| Inverter | 5cm | |
D scmor  fE 5cmor - 40cm or 10cm or ' '
more * MOre * — more more lsem o !
Measurement chm <:| L1 :> <:| | ore_[Inverter| |
position X f | |
Temperature: -10°C to 50°C ﬂ 106 of more : ﬂzoém o more ! !
. oMo )
\Humidity: 90% RH maximum) \_ AN L. 4 )

Leave enough clearances
and take cooling measures.

*1cm or more for 3.7K or less

| REMARKS |

For replacing the cooling fan of the FR-A740-160K or more, 30cm.of space.is necessary in front of the inverter.
Refer to page 153 for fan replacement.

e The inverter consists of precision mechanical and electronic parts. Never install or handle it in any of the following
conditions as doing so could cause an operation fault or failure.

, v ) \

R ‘
MNWNW

Vibration(5.9m/s2 or more*)

* 2.9m/s® or more for the
160K or more

High temperature,
high humidity

¢ 9
PN

Direct sunlight

Vertical mounting
(When installing two or

Oil mist, flammable
gas, corrosive gas,

more inverters, install
( them in parallel.)

holding the front cover

fluff, dust, etc.

Mounting to

combustible material
7
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2.4 Wiring

2.4.1

. DC reactor (FR-HEL) H . Brake unit
@Main circuit terminal Be sure to connect the DC reactor f FETRTRN S R - (Option)
supplied with the 75K or more. o LR
O Control circuit terminal When a DC reactor is connected to fdaaaan ad '. *8 !

Sink logic 1

the 55K or less, remove the jumper

across P1-P/+.

Terminal connection diagram

Earth

Jumper.

*7. A CN8 connector is provided with the 75K
or more.

K ,

Three-phase AC ! /'TU T
power supply i /—:-:-c I
T | 'EMCflIter
Jumper — 5. QR1L11 E_ ON/OFF

*2. To supply power to the
control circuit separately,
remove the jumper across

Earth

| OFF

: connecter *g

Main circuit |

*8. Brake resistor (FR-ABR)
Remove the jumper across terminal PR-PX
when connecting a brake resistor.
(0.4K to 7.5K)
Terminal PR is provided for the 0.4K to 22K.
Install a thermal relay to prevent an overheat
and burnout of the brake resistor.

(Refer to page 37)

Motor

— Earth (Ground)

*9.The FR-A720-0.4K and 0.75K
are not provided with the EMC
filter ON/OFF connector. (Always on)

R1/L11 and S1/L21. Control CIrCUIt\

(Ground)

Control input signals (No voltage input allowed)

Relay output :

Terminal functions vary with Frg{gt?ég : : ° : :

: . — 00 Terminal functions |
the input terminal start 00 Relay output 1 L .
assignment (Pr. 178 1o Pr. 189) | Reverse STR iy Al out vary with the output |;

. rotation ¢—— ' (Alarm output) | terminal assignment|!
(Refer to the Instruction start o P 105 Pr 106 !
Manual (applied)) STOP) o (Pr. 195, Pr.196)  |:
holdi Stalrt self-¢—— [ (Refer to the !
olding selection o Instruction Manual |
High speed ¢—— o (applied)) '
Multi-speed Middle | 0 Relay output 2 :
selection speed L !
L d ! E ,
*3. JOG terminal can be used oW speed 4 0
el it 5 £ Gpen colletor outpi
JOG/puilse. Jog mode ¢—— - b O Running - - ;
. A Termlqal functions ;
Second function selection ¢———- = ' o O Up to frequency| Vary With the output |
! terminal assignment |:
*4. AU terminal can be ) g Instantaneous | (Pr. 190 to Pr. 194) |
‘ Output stop ! A T |
used as PTC input i1 W, C( power failure (Refer to the '
terminal. Reset © [ Instruction Manual |,
esel ¢ AU j O Overload (applied)) |
Terminal 4 input selection AU “/_O: 0y EI |
(Current input selection) T —O:w D : O Frequency detection H
Selection of automatic restart [es 1o O ’ SE | /open collector output common) !
after instantaneous ¢—— 50[0] £ i ; !
power failure SD Solo| 5 o Sink/source common :
Contact input common ‘ E *10.lt is not necessary  |[*11. FbM terrgirfmal ca?
1 i i e used for pulse
24VDC power SL..Ipp|y = ! Eclennector mziecnaf;“f?;?nm:ﬁ;he train output of open
(Common for external power supply transistor) *5 \oltage/current operation panel. collector output
CIoICIDCIIDSIIZCCIZSCIZSIIZCCIZIIIIZCIIIZCCIZZoIZiszzzoIz: inputswitch , USINgIRr291:
Frequency setting signal (Analog) 10E(+10V) 0 a 7 - Indicator
AR ~ 10(+5V) OFF - : USB FMO—1 (Frequency meter, etc.)
Frequency setting 13 P Lo u] connector Calibration
i [0 to 5VDC] (Initial value) | resistor *10 _ LT

1 1
potentiometer | |2 :' \ :'
12W1kQ ' '

*6

*5. Terminal input specifications
can be changed by analog
input specifications
switchover (Pr. 73, Pr. 267).

*6. It is recommended to use 2W1kQ
when the frequency setting signal

is changed frequently.

2 (O to 10VDC
5 4 to 20mADC

(Analog common)

1 0 to £10VDC|(Initial value)

(0to +5VDC selected)*s !,

selected> *5 :

Moving-coil type
1mA full-scale

*) Analog signal output
(0 to 10VDC)

RS-485 terminals

Data transmission

»

| Option connector 2 |

| Option connector 3 |

Note that the current at mput (')> = 9 00
Ie'g‘oi”ﬁ;'f f]”d ;‘his aways4 | Terminal 4 to 20mADC](nital value) ; I>Q>
0 20mA when the ! + "
voltage/current input switch is (émﬁ):;t((_)) 4 <0 to 5VDC selected> *5 1 TXD-
set to ON. (A voltage/current | ) eeooooosloooo bl Oto10VDC """/ B
input switch is provided for input) - R R aa RXD+
the 5.5K or more. ' Connector - :
(Refer to the In_)vtructwn ! for plug-in option | Option connector 1 | :<]O
Manual (applied)) connection ;

} Data reception

GND

CAUTION

To prevent a malfunction due to noise, keep the signal cables more than 10cm away from the power cables.
After wiring, wire offcuts must not be left in the inverter.
Wire offcuts can cause an alarm, failure or malfunction. Always keep the inverter clean.
When drilling mounting holes in an enclosure etc., take care not to allow chips and other foreign matter to enter the inverter.
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2.4.2 EMC filter

The inverter is equipped with a built-in EMC filter.

Effective for reduction of air-propagated noise on the input side of the inverter.
The EMC filter is factory-set to disable (OFF).

To enable it, fit the EMC filter ON/OFF connector to the ON position.

3.7K or less 5.5K, 7.5K 11K or more
FILTER FILTER
ON || OFF
- ] ?
EMC filter OFF EMC filter ON EMC filter OFF EMC filter ON EMC filter OFF EMC filter ON
(initial setting) (initial setting) (initial setting)
FR-A720-1.5K to 3.7K  FR-A720-5.5K, 7.5K FR-A720-11K FR-A720-15K to 22K FR-A720-30K or more
FR-A740-0.4K to 3.7K  FR-A740-5.5K, 7.5K FR-A740-11K, 15K FR-A740-18.5K, 22K FR-A740-30K or more
@ o o g Eo @) @) f\)@
5 N——— - EMC filter
: 5 ON/OFF

connector

: _ b
Fg_@. _E_‘ El' BEr,B08E5E0) |
i FEPIETePlole] of i =

!‘ I \ el ellelele vo\fﬂ

\ AL

e 8
Bl ®a ®8 [To
= S
Ln nJ

_|
>
(0]
-
?
>
\‘
N
@
o
~
P
Q
=
[oX
©
\‘
(&)
P
L
(0]
>
o
—
i
Q
s
Q.
[0)
Q.
=3
—
=2
—
=3
a®
m
<
(@)
=h
o)
=
o
P
=
o
M
T
Q
@]
>
=1
D L
Q
o
=
—

The EMC filter is always valid.)

<How to disconnect the connector>

(1) Before removing a front cover, check to make sure that the indication of the inverter operation panel is off, wait for
at least 10 minutes after the power supply-has been, switched off,-and, check-that there are no residual voltage
using a tester or the like. (Refer to page 5.)

(2) When disconnecting the connector, ipush the fixing:tab and pull the connector straight without pulling the cable or
forcibly pulling the connector with the tab fixed. When installing the connector, also engage the fixing tab securely.
If it is difficult to disconnect the connector,\us€ a pair-of long-nose pliers, etc.

ﬁ@%@/@i

EMC filter Disengage connector fixing tab With tab disengaged,
ON/OFF connector pull off connector straight.
(Side view)
—— CAUTION

Fit the connector to either ON or OFF.
Enabling (turning on) the EMC filter increase leakage current. (Refer to %} Instruction Manual (applied))

A WARNING

While power is on or when the inverter is running, do not open the front cover. Otherwise you may get an electric shock.

INSTALLATION AND WIRING
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2.4.3 Specification of main circuit terminal

LCnULEL Terminal Name Description
Symbol
R/LA, Connect to the commercial power supply.
S/L2, AC power input Keep these terminals open when using the high power factor converter
T/L3 (FR-HC and MT-HC) or power regeneration common converter (FR-CV).
uv,w Inverter output Connect a three-phase squirrel-cage motor.
Connected to the AC power supply terminals R/L1 and S/L2. To retain the
alarm display and alarm output or when using the high power factor
converter (FR-HC and MT-HC) or power regeneration common converter
(FR-CV), remove the jumpers from terminals R/L1-R1/L11 and S/L2-S1/
L21 and apply external power to these terminals.
g:;t;:’ :gr‘::(:;|s:;‘i$§llj¥tfor Do not turn off the power supply for control circuit (R1/L11, S1/L21) with the
main circuit power (R/L1, S/L2, T/L3) on. Doing so may damage the
inverter. The circuit should be configured so that the main circuit power (R/
L1, S/L2, T/L3) is also turned off when the power supply for control circuit
(R1/L11, S1/L21) is off.
15K or less : 60VA, 18.5K or more : 80VA
Remove the jumper from terminals PR-PX (7.5K or less) and connect an
P/+. PR Brake resistor optional brake resistor (FR-ABR) across terminals P/+-PR.
’ connection For the 22K or less, connecting the resistor further provides regenerative
braking power.
Brake unit Connect the brake unit (FR-BU, BU and MT-BU5), power regeneration
P/+, N/- connection common converter (FR-CV), high power factor converter (FR-HC and
MT-HC) or power regeneration converter (MT-RC).
DC reactor For the 55K or less, remove the jumper across terminals P/+ - P1 and
P/+, P1 . connect the DC reactor. (For the 75K or more, a DC reactor is supplied
connection
as standard.)
PR. PX Built-in brake circuit | When the jumper is connected across terminals PX-PR (initial status),
’ connection the built=in'brake ‘circuit'is valid: (Provided for the 7.5K or less.)
@ Earth (ground) For earthing (grounding) the inverter chassis. Must be earthed
(grounded).
—— CAUTION

- When connecting a dedicated brake resistor (FR-ABR) and brake unit (FR-BU, BU) remove jumpers across terminals PR-PX
(7.5K or less). For details, refer to % Instruction Manual (applied).

2.4.4 Terminal arrangement of the main circuit terminal, power supply and the motor

wiring.
200V class
FR-A720-0.4K, 0.75K FR-A720-1.5K, 2.2K, 3.7K
Jumper
Jumper ’
Screw size (M4) Efjﬁw\\%ﬁg\\(bﬂﬁu\\“\\u\\UHUHU [~U
Y| RIL1[S/L2 [TIL3 A" v ‘m
sumper-JUCIRELZ TS & @ @li sumper L] RST2TC 0! VT WP
® 9 ssﬂpoocaca
ele|e|e|e|e|® ojle]® O
RiLrofstiez) N | P P f— RS20
- U
® ® ® ® o ®
i~ D .
—= |M Screw size 0 Screw size Charge lamp
Power supply Motor (M4) Charge lamp = IM (M4)
As this is an inside cover fixing screw, SPL(I)[\)AFI)?yr Motor
do not remove it.

10
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FR-A720-5.5K, 7.5K

Charge lamp

7 Jumper

Jumper \ St

Screw size
(M5)

a wliy

w Power supply @ Motor ﬂ
Screw size (M5)

* Screw size of terminal R1/L11, S1/L21, PR, and PX is M4.

FR-A720-11K

T

Charge lamp

Screw size (M5)

N\

| [RULH

Screw size
M

®@®

Power supply &) — Motor
Screw size (M5)

FR-A720-15K, 18.5K, 22K

Screw size (M4)
Charge lamp

Screw size

15K:M6, 18.5K, 22K:Mg)  JUmPer

-

Motor

D

Screw size (M6)

Power supply

l

FR-A720-30K, 37K,

Screw size
(M4)

45K

Ialenl

Charge lamp

Jumper

@

® [&
® E

Power
supply

Bl

TIL3

Screw size
(30K:M8, 37K, 45K:M10)

(30K:M6, 37K, 45K:M8) Motor

FR-A720-55K
Screw size (M4)

Charge lamp

Jumper

Screw size (M12)

Power supply

FR-A720-75K, 90K

Power supply

Screw size (M12
(for option)

Screw size (M4)

Charge lamp

Jumper

Screw size (M12)

o9

Screw size

) DC reactor

11

INSTALLATION AND WIRING




Wiring

AN

400V class

FR-A740-0.4K to 3.7K

FR-A740-5.5K, 7.5K

[N

Screw size (M5)

Power supply (2" '/~ Motor

nl

Screw size (M6)

Screw size (M4)
‘m‘u\‘HjHUHVHUHUHVHVH‘HJHVHUHTHV\U o
O RIL1SIL2|TIL3TUP [V] (WP NI IP1 Charge |
Jumper arge lamp
P D)6 {P ®[®
od®|®
O RILIESIL2A]
o [
Jumper
- Jumper 7 P
Screw size RAILYA)(SHL21
Charge lam H
=~ (M4) geamp ~ gire| o e[|
Power Screw size
supply Motor (M4) Jx DioleoleoH®
RIL1IS/L2[TIL3 U] (V| W
®
R —
I =) o M) 7
Power supply (© Motor
Screw size
(M4)
FR-A740-11K, 15K FR-A740-18.5K, 22K
N
| ROt 20 ‘
o Screw size
= o s
s Screw size (M4) |
Chargelamp | [|®@I® I@I
Charge | Jumper Jumper—?l pRH
arge lamp Screw size (M6) ’
Jumper
Screw size (M5)

[

FR-A740-30K to 45K

A
SilLﬂj

Screw size(M4) oG
| o
™~ Charge lamp
\— Jumper

Power (30K: M6, 37K, 45K: M8) Motor
supply

Elel [®

M8)

FR-A740-55K

|

StiL2t

Screw size (M4) |lg

PIPH
Jumper@

Screw size (M8)

12
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FR-A740-75K, 90K FR-A740-110K, 132K

Charge lamp

Jumper

Screw size (M4) |5

Screw size (M10)

Jumper

Screw size(M10)

o9

Screw size,
(M10)

Power supply Motor
Screw size (M12) DC reactor
(for option)

Screw size
(M10)
FR-A740-220K to 500K
Screw size (M4)
Charge lamp \ Charge lamp

N

Jumper

Jumper

Screw size (M12)

@9

Screw size|
(M10)

Power supply Motor
Screw size (M12) DC reactor
(for option)

Power supply

DC reactor

Screw size (M10)

INSTALLATION AND WIRING
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—— CAUTION

- The power supply cables must be connected to R/L1, S/L2, T/L3. Never connect the power cable to the U, V, W of the inverter.
Doing so will damage the inverter. (Phase sequence needs not to be matched.)
Connect the motor to U, V, W. At this time, turning on the forward rotation switch (signal) rotates the motor in the
counterclockwise direction when viewed from the motor shaft.

- When wiring the inverter main circuit conductor of the FR-F740-220K or more, tighten a nut from the right side of the conductor.
When wiring two wires, place wires on both sides of the conductor. (Refer to the drawing below.) For wiring, use bolts (nuts)
provided with the inverter.

¢ Handling of the wiring cover
(FR-A720-15K, 18.5K, 22K, FR-A740-18.5K, 22K)
For the hook of the wiring cover, cut off the necessary
parts using a pair of long-nose pliers etc.

—— CAUTION
Cut off the same number of lugs as wires. If parts where
no wire is put through has been cut off (10mm or more),
protective structure (JEM1030) becomes an open type
(IP00).

I119.

iR
[ff=18
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7 Wiring

(1) Cable sizes etc., of the main control circuit terminals and earth (ground) terminals

Select the recommended cable size to ensure that a voltage drop will be 2% max.

If the wiring distance is long between the inverter and motor, a main circuit cable voltage drop will cause the motor
torque to decrease especially at the output of a low frequency.

The following table indicates a selection example for the wiring length of 20m.

200V class (when input power supply is 220V)

Crimping Cable Sizes
Applicable Terminal|Tightening Terminal HIV, etc. (mmz) *q AWG/MCM *2 PVC, etc. (mmz) *3
Inverter Type Sl e RIL1, RIL1, Earth | gy 1, RILA, Earth
Size *4 N'm siL2, |U,V\W| si2, |U,V,W|P/+P1|Ground)| s/L2, | U,V,W | si2, |U,V,W |(Ground)

TIL3 TIL3 cable T/L3 TIL3 cable

E)Régfo'o'4K M4 15 2-4 | 2-4 2 2 2 2 14 14 25 | 25 | 25
FR-A720-3.7K M4 1.5 5.5-4 | 554 3.5 3.5 3.5 35 12 12 4 4 4
FR-A720-5.5K | M4/M5 2.5 55-5 | 55-5 55 55 55 55 10 10 6 6 6
FR-A720-7.5K | M4/M5 2.5 14-5 8-5 14 8 14 14 6 8 16 10 16
FR-A720-11K M5 2.5 14-5 14-5 14 14 14 14 6 6 16 16 16
FR-A720-15K M6 4.4 22-6 22-6 22 22 22 14 4 4 25 25 16
FR-A720-18.5K| M8/M6 7.8 38-8 38-8 38 38 38 22 2 2 35 35 25
FR-A720-22K | M8/M6 7.8 38-8 | 38-8 38 38 38 22 2 2 35 35 25
FR-A720-30K | M8/M6 7.8 60-8 | 60-8 60 60 60 38 1/0 1/0 50 50 25
FR-A720-37K | M10/M8 14.7 80-10 | 80-10 80 80 80 38 3/0 3/0 70 70 35
FR-A720-45K | M10/M8 14.7 100-10{100-10| 100 100 100 60 4/0 4/0 95 95 50
FR-A720-55K | M12/M8 24.5 100-12|100-12| 100 100 100 60 4/0 4/0 95 95 50
FR-A720-75K [M12/M10| 24.5 150-12|150-12| 1 . 125 125 125 38 250 250 — — —
FR-A720-90K [M12/M10| 24.5 150-12|150-12| 150 150 150 60 300 300 — — —

*1  For the 55K or less, the cable size is that of the'cable-(HIV cable (600V class 2 vinyl-insulated ‘cable) etc.) with continuous maximum permissible
temperature of 75°C. Assumes that the ambient temperature is 50°C or less and the wiring distance is 20m or less.
For the 75K or more, the recommended cable size isi that of the’' cable (LMFC-(heat resistant flexible cross-linked polyethylene insulated cable)
etc.) with continuous maximum permissible temperature of 90°C. Assumes that the ambient temperature is 50°C or less and wiring is performed
in an enclosure.

*2  The recommended cable size is that of the cable (THHW cable) with continuous maximum permissible temperature of 75°C. Assumes that the
ambient temperature is 40°C or less and the wiring distance is 20m.or less.
(Selection example for use mainly in the United States.)

*3  For the 15K or less, the recommended cable size is that of the cable (PVC cable) with continuous maximum permissible temperature of 70°C.
Assumes that the ambient temperature is 40°C or less and the-wiring distance 'is 20m or less.
For the 18.5K or more, the recommended cable size is that of the cable (XLPE cable) with continuous maximum permissible temperature of 90°C.
Assumes that the ambient temperature is 40°C or less and wiring is performed in an enclosure.
(Selection example for use mainly in Europe.)

*4  The terminal screw size indicates the terminal size for R/L1, S/L2, T/L3, U, V, W, and a screw for earthing (grounding). For the 5.5K and 7.5K,
screw sizes are different (R1/L11, S1/L21, PR, PX / R/L1, S/L2, T/L3, U, V, W, a screw for earthing (grounding)). For the 18.5K or more, screw
sizes are different. (R/L1, S/L2, T/L3, U, V, W/ a screw for earthing (grounding))

INSTALLATION AND WIRING
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400V class (when input power supply is 440V)

Crimping Cable Sizes
Pyl Terminal(Tightening] Terminal HIV, etc. (mm?) =1 AWG/MCM *2 PVC, etc. (mm?) 3
Inverter Type SHE | B RIL1, RIL1, Earth | R4, RIL1, Earth
Size *4 N'm

siL2, [(U,VW | s/L2, U,VW | P/+,P1 |(Ground)| S/L2, U VW | si2, (U,V,W |(Ground)

T/L3 TIL3 Cable T/L3 T/L3 Cable
;Réﬁﬁo'o"m M4 1.5 2-4 2-4 2 2 2 2 14 14 25 | 25 2.5
FR-A740-5.5K M4 1.5 2-4 2-4 2 2 3.5 3.5 12 14 2.5 2.5 4
FR-A740-7.5K M4 1.5 55-4 | 5.5-4 3.5 3.5 3.5 3.5 12 12 4 4 4
FR-A740-11K M5 2.5 5.5-5 | 5.5-5 55 55 5.5 8 10 10 6 6 10
FR-A740-15K M5 2.5 8-5 8-5 8 8 8 8 8 8 10 10 10
FR-A740-18.5K| M6 4.4 14-6 8-6 14 8 14 14 6 8 16 10 16
FR-A740-22K M6 4.4 14-6 | 14-6 14 14 22 14 6 6 16 16 16
FR-A740-30K M6 4.4 22-6 | 22-6 22 22 22 14 4 4 25 25 16
FR-A740-37K M8 7.8 22-8 | 22-8 22 22 22 14 4 4 25 25 16
FR-A740-45K M8 7.8 38-8 | 38-8 38 38 38 22 1 2 50 50 25
FR-A740-55K M8 7.8 60-8 | 60-8 60 60 60 22 1/0 1/0 50 50 25
FR-A740-75K M10 14.7 60-10 | 60-10 60 60 60 38 1/0 1/0 50 50 25
FR-A740-90K M10 14.7 60-10 | 60-10 60 60 80 38 3/0 3/0 50 50 25
FR-A740-110K [M10/M12 14.7 80-10 | 80-10 80 80 80 38 3/0 3/0 70 70 35
FR-A740-132K (M10/M12 14.7 100-10|{100-10{ 100 100 100 38 4/0 4/0 95 95 50
FR-A740-160K [M12/M10| 24.5 150-12|150-12| 125 150 150 38 250 250 120 120 70
FR-A740-185K [M12/M10| 24.5 150-12|150-12| 150 150 150 38 300 300 150 150 95
FR-A740-220K [M12/M10| 24.5 100-12 |100-12| 2x100/ | 2x100.| 2x100 60 2x4/0 2x4/0 | 2x95 | 2x95 95
FR-A740-250K [M12/M10| 24.5 100-12|{100-12| 2x100 | 2x100 | 2x125 60 2x4/0 2x4/0 | 2x95 | 2x95 95
FR-A740-280K [M12/M10| 24.5 150-12 |[150-12] 2x125 | 2x125 | 2x125 60 2x250 | 2x250 [2x120(2x120| 120
FR-A740-315K [M12/M10| 24.5 150-12150-12| 2x150 | 2x150 | 2x150 | 100 2x300 | 2x300 |2x150|2x150| 150
FR-A740-355K [M12/M10| 24.5 C2-200(C2-200| 2x200 |2x200°}-2x200 | 100 2x350 | 2x350 |2x185|2x185| 2x95
FR-A740-400K [M12/M10| 24.5 C2-200(C2-200| 2x200 |2x200 [ 2x200 | 100 2x400 | 2x400 |2x185|2x185| 2x95
FR-A740-450K (M12/M10| 24.5 C2-250(C2-200| 2x250" | 2x250 | 2x250'| - 100 2x500 | 2x500 |2x240 |2x240 |2x120
FR-A740-500K [M12/M10| 24.5 C2-200,/C2-250| 3x200. | 2x250 | 3x200 | 2x100 | 2x500 | 2x500 |2x240 |2x240 | 2x120

*1  For the 55K or less, the cable size is that of the cable (HIV cable (600V class 2 vinyl-insulated cable) etc.) with continuous maximum permissible
temperature of 75°C. Assumes that the ambient temperature is 50°C or less and the wiring distance is 20m or less.
For the 75K or more, the recommended cable size is that of the cable (LMFC (heat resistant flexible cross-linked polyethylene insulated cable) etc.) with
continuous maximum permissible temperature of 90°C. Assumes that the ambient temperature is 50°C or less and wiring is performed in an enclosure.
*2  For the 45K or less, the recommended cable size is that of the cable (THHW cable) with continuous maximum permissible temperature of 75°C.
Assumes that the ambient temperature is 40°C or less and the wiring distance is 20m or less.
For the 55K or more, the recommended cable size is that of the cable (THHN cable) with continuous maximum permissible temperature of 90°C.
Assumes that the ambient temperature is 40°C or less and wiring is performed in an enclosure.
(Selection example for use mainly in the United States.)
*3  For the 45K or less, the recommended cable size is that of the cable (PVC cable) with continuous maximum permissible temperature of 70°C. Assumes
that the ambient temperature is 40°C or less and the wiring distance is 20m or less.
For the 55K or more, the recommended cable size is that of the cable (XLPE cable) with continuous maximum permissible temperature of 90°C.
Assumes that the ambient temperature is 40°C or less and wiring is performed in an enclosure.
(Selection example for use mainly in Europe.)
*4  The terminal screw size indicates the terminal size for R/L1, S/L2, T/L3, U, V, W, and a screw for earthing (grounding).
For the 110K and 132K, screw sizes are different (R/L1, S/L2, T/L3, U, V, W, a screw for earthing (grounding) / P/+ for option connection)
For the 160K or more, screw sizes are different. (R/L1, S/L2, T/L3, U, V, W/ a screw for earthing (grounding))

The line voltage drop can be calculated by the following formula:

V3 x wire resistance[mQ/m] x wiring distance[m] x current[A]

1000
Use a larger diameter cable when the wiring distance is long or when it is desired to decrease the voltage drop (torque
reduction) in the low speed range.

—— CAUTION
Tighten the terminal screw to the specified torque.
A screw that has been tighten too loosely can cause a short circuit or malfunction.
A screw that has been tighten too tightly can cause a short circuit or malfunction due to the unit breakage.
Use crimping terminals with insulation sleeve to wire the power supply and motor.

line voltage drop [V]=
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(2) Notes on earthing (grounding)

+ Leakage currents flow in the inverter. To prevent an electric shock, the inverter and motor must be earthed (grounded). This
inverter must be earthed (grounded). Earthing (Grounding) must conform to the requirements of national and local safety
regulations and electrical codes. (JIS, NEC section 250, IEC 536 class 1 and other applicable standards)

+ Use the dedicated earth (ground) terminal to earth (ground) the inverter.

(Do not use the screw in the casing, chassis, etc.)

+ Use the thickest possible earth (ground) cable. Use the cable whose size is equal to or greater than that indicated in page

15, 16, and minimize the cable length. The earthing (grounding) point should be as near as possible to the inverter.

I

el

[EI; To be compliant with the European Directive (Low Voltage Directive), earth (ground) the inverter
according to the instructions on page 182.

(3) Total wiring length
The overall wiring length for connection of a single motor or multiple motors should be within the value in the table below.
(The wiring length should be 100m maximum for vector control.)

Pr. 72 PWM frequency selection setting
(carrier frequency) 0.4K 0.75K 1.5K or more
2 (2kHz) or less 300m 500m 500m
3 to 15 (3kHz to 14.5kHz) 200m 300m 500m

Total wiring length (1.5K or more)

S

USHN
500m orless \,@

300m + 300m = 600m

When driving a 400V class motor by the inverter; surge:voitages-attributable to the wiring constants may occur at the
motor terminals, deteriorating the insulation of the motor.
Take the following measures (1) or (2) in this case.

(1) Use a "400V class inverter-driven insulation-enhanced motor" and set frequency in Pr. 72 PWM firequency selection
according to wiring length

Wiring Length
50m or less 50m to 100m exceeding 100m
Carrier frequency 14.5kHz or less 9kHz or less 4kHz or less

(2) Connect the surge voltage suppression filter (FR-ASF-H) to the 55K or less and the sine wave filter (MT-BSL/BSC) to
the 75K or more on the inverter output side.
—— CAUTION

Especially for long-distance wiring, the inverter may be affected by a charging current caused by the stray capacitances of the
wiring, leading to a malfunction of the overcurrent protective function or fast response current limit function or a malfunction or fault
of the equipment connected on the inverter output side. If fast-response current limit function malfunctions, disable this function.

(For Pr. 156 Stall prevention operation selection, refer to [gﬁ Instruction Manual (applied).)

For details of Pr. 72 PWM frequency selection , refer to [ﬁ% Instruction Manual (applied). (When using an option sine wave filter
(MT-BSL/BSC) for the 75K or more, set "25" (2.5kHz) in Pr. 72.)

For explanation of surge voltage suppression filter (FR-ASF-H) and sine wave filter (MT-BSL/BSC), refer to the manual of each
option.

Do not perform vector control with a surge voltage suppression filter (FR-ASF-H) or sine wave filer (MT-BSL/BSC) connected.

(4) Cable size of the control circuit power supply (terminal R1/L11, $S1/L21)
- Terminal screw size: M4
- Cable size: 0.75mm? to 2mm?
- Tightening torque: 1.5N-m

17
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(5) When connecting the control circuit and the main circuit separately to the power supply
(separate power)

<Connection diagram> When the protected circuit is activated, opening of the electromagnetic

MC contactor (MC) on the inverter power supply side results in power loss in the

/ R/IL1 Inverter control circuit, disabling the alarm output signal retention. Terminals R1/L11

L ; s/L2 and S1/L21 are provided to hold an alarm signal. In this case, connect the

R TIL3 power supply terminals R1/L11 and S1/L21 of the control circuit to the
L UL primary side of the MC.

Remove the jumper

¢ FR-A720-0.4K to 3.7K, FR-A740-0.4K to 3.7K

1) Loosen the upper screws.
2)Remove the lower screws.
3)Remove the jumper
4)Connect the separate power
supply cable for the control
circuit to the lower terminals

(R1/L11, S1/L21).

R1/L11

S1/L21

¢ FR-A720-5.5K, 7.5K, FR-A740-5.5K, 7.5K

Remove the upper screws.
Remove the lower screws.
Remove the jumper.
Connect the separate power
supply cable for the control 1)

circuit to the upper terminals
(R1/L11, S1/L21).

~— — ~— ~—

1
2
3
4

s /
Main circuit

terminal block

18



7 Wiring

¢ FR-A720-11K or more, FR-A740-11K or more

1)Remove the upper screws.

2)Remove the lower screws.

3)Pull the jumper toward you to
remove.

4)Connect the separate power supply
cable for the control circuit to the
upper terminals (R1/L11, S1/L21).
Never connect the power cable to D \ ,,,,,,, \ !
the terminals in the lower stand. i '
Doing so will damage the inverter.

R1/ 81/
“ L11 L21 Power supply

®||®|| terminal block
for the control circuit
S

Power supply terminal block
for the control circuit

4

RIL1S/L2[TIL3| ;

Main power supply

4)
FR-A720-11K, FR-A720-15K, 18.5K, 22K FR-A720-30K or more,
FR-A740-11K, 15K FR-A740-18.5K, 22K FR-A740-30K or more

. o =

Power supply
terminal block for
the control circuit

ollo
[
o
O]
[o]

OoEs

o
Te
S
Ln n

—— CAUTION
Do not turn off the control power (terminais R1/L11 and S1/L21) with the main circuit power (R/L1, S/L2, T/L3) on. Doing so may
damage the inverter.

Be sure to use the inverter with the jumpers across terminals R/L1-R1/L11 and S/L2-S1/L21 removed when supplying power from
other sources. The inverter may be damaged if you do not remove the jumper.

The voltage should be the same as that of the main control circuit when the control circuit power is supplied from other than the
primary side of the MC.

The power capacity is 60VA or more for 15K or less, 80VA or more for 18.5K or more when separate power is supplied from R1/L11,
S1/L21.

When the power supply used with the control circuit is' different from ‘the ‘'one used with the main circuit, make up a circuit which will
switch off the main circuit power supply terminals R/L1, S/L2, T/L3 when the control circuit power supply terminals R1/L11, S1/L21
are switched off.

If the main circuit power is switched off (for 0.1s or more) then on again, the inverter resets and an alarm output will not be held.

19
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AN

2.4.5 Control circuit terminals

l:l indicates that terminal functions can be selected using Pr. 178 to Pr. 196 (I/O terminal function selection) (Refer to [%]
Instruction Manual (applied).)

(1)

Input signals

g | Terminal | Terminal Description Rated Refer to
2| Symbol Name P Specifications page
Forward Turn on the STF signal to start forward When the STF and STR
STF . . . .
rotation start | rotation and turn it off to stop. signals are turned on 78
STR Reverse Turn on the STR signal to start reverse simultaneously, the stop | |5t resistance
rotation start | rotation and turn it off to stop. command is given. 4.7kO
Start self- Voltage at Instruction
STOP holding Turn on the STOP signal to self-hold the start signal. opening: 21 to Manual
selection 27VDC (applied)
RH, Multi-speed Multi-speed can be selected according to the combination of RH, | Contacts at 29
RM, RL | selection RM and RL signals. short-circuited: 4
. P . to 6mADC Instruction
Jog mode Turn on the JOG signal to select Jog operation (initial setting) and
. . . Manual
selection turn on the start signal (STF or STR) to start Jog operation. .
(applied)
JoG Input resistance
Pulse train JOG terminal can be used as pulse train input terminal. To use as | 2kQ Instruction
inout pulse train input terminal, the Pr. 291 setting needs to be changed. | Contacts at Manual
P (maximum input pulse: 100kpulses/s) short-circuited: 8 | (applied)
to 13mADC
Turn on the RT signal to select second function. .
Second : " " Instruction
. When the second function such as "second torque boost" and
RT function " i\ . . Manual
- second V/F (base frequency)" are set, turning on the RT signal .
selection . (applied)
selects these functions.
Turn on the MRS signal (20ms or more) to stop the inverter .
output Instruction
MBS Output stop Use to shut off the inverter output' when stopping the motor by Manyal
. (applied)
- electromagnetic brake.
a Used to reset-alarm output provided-when-protective-function is Input resistance
£ activated. 4.7kQ
= ' .
g RES Reset Tgr.n on the RES signal'for‘more than Q.1s, then turn it off. VoItage at 129
S Initial setting is for reset always. By setting Pr. 75, reset can be set | opening: 21 to
O to enabled only/at.aniinverter alarm-occurrence. Recover about 27VDC
1s after reset is cancelled. Contacts at
Terminal 4 input | TErMinal 4 is made valid only when the AU signal is turned on. (The | short-circuited: 4
) P frequency setting signal can be set between 4 and 20mADC.) to 6mADC 83
selection ) . : . N
AU Turning the AU signal on makes terminal 2 (voltage input) invalid.
AU terminal is used as PTC input terminal (thermal protection of Instruction
PTC input the motor). When using it as PTC input terminal, set the AU/PTC Manual
switch to PTC. (applied)
Selectlop of When the CS signal is left on, the inverter restarts automatically at .
automatic . L . Instruction
power restoration. Note that restart setting is necessary for this
CS restart after . S : L2 Manual
instantaneous operation. In the initial setting, a restart is disabled. (applied)
power failure (Refer to Pr. 57 Restart coasting time in Instruction Manual (applied).)
Common terminal for contact input terminal (sink logic) and
Contact input terminal FM.
SD P Common output terminal for 24VDC 0.1A power supply (PC —_— —
common (sink) ]
terminal).
Isolated from terminals 5 and SE.
When connecting the transistor output (open collector output), such
External ] g
fransistor as a programmable controller (PLC), when sink |OgIC.IS selected, Power supply
connect the external power supply common for transistor output to voltage range
common, . . g ;
this terminal to prevent a malfunction caused by undesirable 19.2 to0 28.8VDC
PC 24VDC power 24
supply, contact currents. Current .
inout c’ommon Can be used as 24VDC 0.1A power supply. consumption
P When source logic has been selected, this terminal serves as a 100mA
(source) :
contact input common.
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g | Terminal | Terminal Descriotion Rated Refer to
2| Symbol Name P Specifications page
: : : P, 10vDC Instruction
When connecting the frequency setting potentiometer at an initial g
10E Frequency status, connect it to terminal 10. F’ermlssﬂ:;Ig IO:d Mar}ys;\jl
setting power | Change the input specifications of terminal 2 when connecting it current 10m (applied)
10 supply to termi‘nal 10E. (Refer 0 Pr. 73 Analog input selection in [gﬁ F’ermiss\éﬁ)lce load 76, 81
Instruction Manual (applied).) current 10mA
Inputting 0 to 5VDC (or 0 to 10V, 4 to 20mA) provides the
maximum output frequency at 5V (10V, 20mA) and makes input
Frequency and output proportional. Use Pr.73 to switch between input 0 to )
2 setting 5VDC (initial setting) and 0 to 20mADC when the voltage/current | Voltage input: 76, 81
(voltage) input switch is in the OFF position (initially set to OFF). The Input resistance
current input is always the same when the voltage/current input 10k £ 1kQ
=) switch is in the ON position (Pr:73 needs to be set to current input). Maxmum
£ Inputting 4 to 20mADC (or 0 to 5V, 0 to 10V) provides the maximum pelrmlss%s/DC
» output frequency at 20mA (5V, 10V) makes input and output \Cl:o tage : g
oy proportional. This input signal is valid only when the AU signal is on | urrent 'F‘p”t-
& (terminal 2 input is invalid). Use Pr.267 to switch between input 4 to ZTSUt rfsslstance
> Frequency 20mA (initial setting) and 0 to 10VDC when the voltage/current input M 2 £ 50
E 4 setting switch is in the OFF position (initially set to ON). The current input is amr"nu_rgl 77,83
(current) always the same when the voltage/current input switch is in the ON permlstSé Oe A
position (Pr267 needs to be set to current input). current s9m
Use Pr. 858 to switch terminal functions.
(Refer to %% Instruction Manual (applied).)
Frequenc Inputting 0 to £5 VDC or 0 to +10VDC adds this signal to terminal Qngltjérisqstkagr;ce Instruction
1 sett?n y 2 or 4 frequency setting signal. Use Pr. 73 to switch between the Maximam Manual
Ing input 0 to +5VDC and 0 to £+10VDC (initial setting). . h
auxiliary Use Pr. 868 to switch terminal functions permissible voltage | - (applied)
: : + 20VDC
5 z;i?#ency Common terminal for frequency setting signal (terminal 2, 1 or 4) .
comrr?on and analog output terminal AM. Do not earth (ground).

* In the following case, the input resistance is 10kQ + 1kQ ‘while power/is off.
- When current input is selected for Pr.73 or Pr.267 for the 3.7K or less
- When the voltage/current input switch is in the OFF position and current input is selected for Pr.73 or Pr:267 for the 5.5K or more

(2) Output signals

g | Terminal Terminal Description Rated Refer to

2| Symbol Name P Specifications page
A1 1 changeover contact output indicates that the inverter Instruction
B1, Relay output 1 | protective function has activated and the output stopped. Contact capacity: Manual

- C1, (alarm output) | Abnormal: No conduction across B-C (Across A-C Continuity), | 230VAC 0.3A (applied)

% Normal: Across B-C Continuity (No conduction across A-C) (Power PP

14 A2, factor=0.4) Instruction
B2, Relay output 2 | 1 changeover contact output 30VDC 0.3A Manual
Cc2 (applied)

INSTALLATION AND WIRING
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g | Terminal Terminal Description Rated Refer to
2| Symbol Name P Specifications page
Inverter Switched low when the inverter output frequency is equal to or higher Instruction
RUN ; than the starting frequency (initial value 0.5Hz). Switched high during Manual
running Lo . .
stop or DC injection brake operation.+1 (applied)
Switched low when the output frequency
Up to reaches within the range of £10% (initial Instruction
SuU fr(re) Uenc value) of the set frequency. Switched high Manual
q y during acceleration/deceleration and at a (applied)
stop. «1 Permissible load
. Switched low when stall prevention is 24VDC 0.1A .
£ activated by the stall prevention (A voltage drop is Instruction
3oL Overload alarm . v P ge arop Manual
5 function. Switched high when stall Al de (4bit 2.8V maximum (applied)
g prevention is cancelled. *1 ou?thco e (4bit) when the signal is
2 Switched low when an instantaneous P on.) Instruction
o Instantaneous .
IPF . power failure and under voltage Manual
power failure . . .
protections are activated. *1 (applied)
Switched low when the inverter output
frequency is equal to or higher than the Instruction
Frequency .
FU detection preset detected frequency and high Manual
when less than the preset detected (applied)
frequency. *1
SE Open collector Common terminal for terminals RUN, SU, OL, IPF, FU e —
output common
Output item: Permissible load Instruction
current 2mA
For meter Output frequency Manual
(initial setting) 1440pulses/s at (applied)
8| Fm 9 60Hz PP
& Signals can be output | Maximum output Instruction
NPN open Sele.ct one e.g. output frequency from | from the open pulse: 50kpulses/s Manual
collector output | Monitor items. =2 _ collector terminals by | Permissible load lied
The output signal is proportional,to the | setting pr: 297. current - 80mA (applied)
magnitude of the corresponding -
o Output signal 0 to
monitoring.item. 10VDC
S i Output item: Permissible load | Instruction
]
Té: AM éthaIStg signal Output frequency current TmA Manual
< P (initial setting) (load impedance | (applied)
10k or more)
Resolution 8 bit
*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.
(3) Communication
2| Terminal Terminal Description Referto
2| Symbol Name P page
With the PU connector, communication can be made through RS-485.
(for connection on a 1:1 basis only)
PU . Conforming standard : EIA-485(RS-485)
_ Lo : . 26
connector . Transmission format : Multidrop
. Communication speed : 4800 to 38400bps
o . Overall length :500m
gi | TXD+ Inverter
(n,:) g TXD- :ran§m||58|on With the RS-485 terminals, communication can be made through RS-485.
E ermina Conforming standard  : EIA-485(RS-485)
L | RXD+ Inverter Transmission format : Multidrop link 26
3 reception Communication speed : 300 to 38400bps
;-; RXD- terminal Overall length : 500m
© sc Earth (Ground)
The FR-Configurator can be performed by connecting the inverter to the personnel
computer through USB.
m usB
g _— connector Interfase:Conforms to USB1.1 27
Transmission speed:12Mbps
Connector:USB B connector (B receptacle)
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2.4.6 Changing the control logic

The input signals are set to sink logic (SINK) when shipped from the factory.
To change the control logic, the jumper connector on the back of the control circuit terminal block must be moved to the
other position.
(The output signals may be used in either the sink or source logic independently of the jumper connector position.)
1)Loosen the two installation screws in both ends of the control circuit terminal block. (These screws cannot be
removed.)
Pull down the terminal block from behind the control circuit terminals.

2)Change the jumper connector set to the sink logic (SINK) on the rear panel of the control circuit terminal block to
source logic (SOURCE).

3)Using care not to bend the pins of the inverter's control circuit connector, reinstall the control circuit terminal block
and fix it with the mounting screws.

L U
L 1
% — [
O O O
=
x
* 2
[m)]
M ] Al “ <Zt
Z
)
g <
3
L —
—— =
(7]
=
—— CAUTION

1. Make sure that the control circuit connector is fitted correctly.
2. While power is on, never disconnect the control circuit terminal block.
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4)Sink logic and source logic

In sink logic, a signal switches on when a current flows from the corresponding signal input terminal.

Terminal SD is common to the contact input signals. Terminal SE is common to the open collector output signals.
In source logic, a signal switches on when a current flows into the corresponding signal input terminal.

Terminal PC is common to the contact input signals. Terminal SE is common to the open collector output signals.

@ Current flow concerning the input/output signal
when sink logic is selected

Sink logic

Current

Sink
«— connector
_/—(
—
/
F/qDC input (sink type)

1
| <Example: AX40>
1

_—— e —

/\J 24VDC L/\

---»-- Current flow

¢ When using an external power supply for transistor output

@ Current flow concerning the input/output signal
when source logic is selected

Source logic
lrc

Current
—

—

o | Source
o

connector

e

P—r

DC input (source type)
<Example: AX80>

---»-- Current flow

Sink logic type

Use terminal PC as a common terminal to prevent a
malfunction caused by undesirable current. (Do~ not
connect terminal SD of the inverter with terminal OV of
the external power supply. When using terminals PC-
SD as a 24VDC power supply, do not install a power
supply in parallel in the outside of the inverter. Doing so
may cause a malfunction due to undesirable current.)

[AY40type | I_'lrﬁr{er_'_g
| transistor X | ——i—eie
| output unit 4

24VDC

R ey LD
- _ |2 STRI¥Y

L E T !
I " I I :
i 5 P
| ' |$l PC
| N
I

---~-- Current flow

Source! logic/type

When using an external power supply for transistor
output, use terminal SD as a common to prevent
misoperation caused by undesirable current.

v B S
| transistor‘ | |

i output unit 9' IPC

i E IST': T 24VDC
' : (SD)

| HTaaE, |

| f| ISTRA.CIT,

| e

1 : o, :

| TR f

| ?T 'SD !

| R J
Lo N S

---=-- Current flow
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2.4.7 Wiring of control circuit

(1) Control circuit terminal layout

Terminal screw size: M3.5
Tightening torque: 1.2N-m Al|B1|c1|A2|B2|c2|10E| 10| 2 | 5| 4

SE [RUN| SU [ IPF |OL | FU | SD | SD |STF|STR|JOG| CS | PC

(2) Wiring instructions

1)
2)

3)

Terminals 5, SD and SE are common to the I/O signals and isolated from each other. Do not earth (ground). Avoid
connecting the terminal SD and 5 and the terminal SE and 5.

Use shielded or twisted cables for connection to the control circuit terminals and run them away from the main and
power circuits (including the 200V relay sequence circuit).

Use two or more parallel micro-signal contacts or twin contacts to
prevent a contact faults when using contact inputs since the
control circuit input signals are micro-currents.

\ \

Micro signal contacts Twin contacts

Do not apply a voltage to the contact input terminals-(e.g. STF) of the control circuit.

Always apply a voltage to the alarm output terminals (A, B, C) via a relay coil, lamp, etc.

It is recommended to use the cables/of 0.75mm? dauge for connection to'the control circuit terminals.

If the cable gauge used is 1.25mm? or more, the front cover may be lifted when there are many cables running or
the cables are run improperly, resulting'in‘an operation panel contact fault.

The wiring length should be 30m maximum.

® Wiring of the control circuit of the 75K or more

For wiring of the control circuit of the 75K or more, separate away from wiring of the main circuit.
Make cuts in rubber bush of the inverter side and lead wires.

<Wiring>

Rubber bush
(view from the inside) i

o o 'J

ﬁﬁ "

M

g of

Make cuts along the lines inside with
a cutter knife and such.

25
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2.4.8 When connecting the operation panel using a connection cable
When connecting the operation panel (FR-DUQ7) to the inverter using a cable, the operation panel can be mounted
on the enclosure surface and operationality improves.

Parameter unit connection cable
(FR-CB200)(option)

Operation panel(FR-DUOQ7)

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

—— CAUTION
Do not connect the PU connector to the computer's LAN port, FAX modem socket or telephone connector.
The inverter and machine could be damaged due to differences in electrical specifications.

REMARKS |
- Refer to page 5 for removal method of the operation panel.

- When using a commercially available connector and cable as a parameter unit connection cable, refer to B Instruction Manual
(applied).
- The inverter can be connected to the computer and FR-PU04/FR-PUQ7.

2.4.9 RS-485 terminal block

Conforming standard: EIA-485(RS-485)
. Transmission format: Multidrop link OPEN
Communication speed: MAX 38400bps

Overall length: 500m :!: 4— Terminating resistor switch

Connection cable:Twisted pair cable Factory-set to "OPEN".
(4 paires) N TT Set only the terminating resistor switch of
100Q the remotest inverter to the "100Q" position.

Qo

RDA1 RDB! RDA? RDB2
RXD1+JRXD1-)(RXD2+)(RXD2-

TXD] | 7XD1+)TXD1-) (TXD2+) (TXD2-
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2.4.10 Communication operation

Using the PU connector or RS-485 terminal, you can

perform communication operation from a personal PLC

computer etc. When the PU connector is connected I

with a personal, FA or other computer by a

communication cable, a user program can run and -
. . . Multidrop link

monitor the inverter or read and write to parameters.

For the Mitsubishi inverter protocol (computer link

operation), communication can be performed with the

PU connector and RS-485 terminal.

For the Modbus RTU protocol, communication can be
performed with the RS-485 terminal.

For further details, refer to (B[] Instruction Manual
(applied).

(32 inverters maximum
are connectable)

2.4.11 USB connector

A personal computer and an inverter can be connected with a USB (Ver1. 1) cable.
You can perform parameter setting and monitoring with the FR-Configurator.

eUSB communication specifications

Interfase Conforms to USB1.1
Transmission speed | 12Mbps
Wiring length Maximum 5m
Connector USB B connector (B receptacle)
Power supply Self-power supply

USB.cable WUSB connector

Removal of cover

Place a flat-blade screwdriver,
etc. in a slot and push up the
cover to open.

\\».

INSTALLATION AND WIRING
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2.4.12 Connection of motor with encoder(vector control)

Orientation control and encoder feedback control, and speed control, torque control and position control by full-scale

vector control operation can be performed using a motor with encoder and a plug-in option FR-A7AP.
(1) Structure of the FR-A7AP

Terminal Front view ] Rear view
block l— hole
1= =0 ©) =
+ B2 0 0
]
O
]
;. o0 s
? ]
O @)
Mountin I
ho|g — Switch for manufacturer Connector M Tt'
setting (SW3) Connect to the inverter o:"l ing
Do not change from initially- option connector. ole
set status (1, 2:0FF ).
— Terminating resistor selection Terminal |ayout
switch (SW2)
Switch ON/OFF of the internal Telzx @[] [PA1]
terminating resistor. pedll21l|2| |PB1
(Refer to page 29.) pzalon 2| |[Pz1
— CON2 connector ‘sollall@ [PG]
Not used. 'sollle WleLl[PG]
EolleieLEN]
— Encoder specification selection switch (SW1) L
Used to change the specification of encoder — PIN and PO are
(differential line driver/complementary). not used.
(Refer to page 29.)

Mounting

(2) Terminals of the FR-A7AP

Terminal Terminal Name Description
PA1 Encoder A-phase signal input
PA2 Encoder A-phase inverse signal input
PB1 Encoder B-phase signal input . .
- - - A-, B-"and Z-phase signals are input from the encoder.
PB2 Encoder B-phase inverse signal input
Pz1 Encoder Z-phase signal input
PZ2 Encoder Z-phase inversion signal input
PG Power supply (positive side) input Input power for the encoder power supply.
sD Power supply ground Connect the external power supply (5V, 12V, 15V, 24V) and the
encoder power cable.
PIN Not used.
PO
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(3) Switches of the FR-A7AP

. Encoderl specificationl sel.ectior? switch (SW1) Differential line : S
Select either differential line driver or complementary driver (initial status)|e:
It is initially set to the differential line driver. Switch its position according :A >
to output circuit.
Complementary
]
+ Terminating resistor selection switch (SW2) Internal terminating
Select ON/OFF of the internal terminating resistor. Set the switch to ON  resistor-ON 6
(initial status) when an encoder output type is differential line driver and  (initial status)
set to OFF when complimentary. [y 3
ON : with internal terminating resistor (initial setting status) ==
OFF : without internal terminating resistor N[ B
0l =
REMARKS Internal terminating resistor-OFF
- Set all swithces to the same setting (ON/OFF). Ty
- If the encoder output type is differential line driver, set the terminating resistor [ e
switch to the "OFF" position when sharing the same encoder with other unit (NC NI e
(numerical controller), etc) or a terminating resistor is connected to other unit. o=l
* Motor used and switch setting
Motor Encoder Specification | Terminating Resistor Power
Selection Switch (SW1) | Selection Switch (SW2) | Specifications *2
Mitsubishi standard motor | SF-JR Differential ON 5V
Mitsubishi high efficiency | SF-HR Differential ON 5V
motor Others *4 *1 *
Mitsubishi SF-JRCA Differential ON 5V
itsubishi constant- SF-HRCA Differential ON 5V
torque motor
Others *1 *1 “
. SF-V5RU Complimentary OFF 12V
Dedicated motor : -
SF-VR Differential ON 5V
Other manufacturer motor - 1 * *1

*1  Set according to the motor encoder used.
*2  Choose a power supply for encoder according to the encoder used (5V/12V/15V/24V).

—— CAUTION
SW3 switch is for manufacturer setting. Do not change the setting.

» Encoder specification

Item Encoder for SF-JR Encoder for SF-V5RU
Resolution 1024 Pulse/Rev 2048 Pulse/Rev
Power supply DC5V+10% DC12V+10%
voltage
Current

. 150mA 150mA
consumption
. A, B phases (90° phase shift) A, B phases (90° phase shift)

Output signal form Z phase: 1 pulse/rev Z phase: 1 pulse/rev

Complimentary

Differential line driver 74LS113 (constant voltage output matched

Output circuit

equivalent by emitter follow)
Outout voltage H level: 2.4V or more H level: -3V or more
P 9 L level: 0.5V or less L level: 3V or less
—— CAUTION

Encoder with resolution of 1000 to 4096 pulse/rev is recommended.

INSTALLATION AND WIRING
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(4) Encoder Cable
SF-JR Motor with Encoder SF-V5RU
) Inverter side Encoder side
F-DPEVSB 12Px0.2mm“ MS3057-12A connector  MS3057-12A
! Approx. 140 )
- - X
Earth cable 4 TR Earth cable F-DPEVSB 12Px0.2mm
60 | CoL kd | Kk 60mm E
'MS3106B20-29S -— = L MS3106B20-29S
- > |
Type Length L (m) - AP clip for earthing (grounding) a Type Length L (m)
FR-JCBL5 5 shielded cable is provided. FR-V7CBL5 5
FR-JCBL15 15 FR-V7CBL15 15
FR-JCBL30 30 FR-V7CBL30 30
FR-A700 FR-A700
(FR-A7AP) Encoder (FRA7AR) Encoder
PA1 ——— C PA1—T { A
PA2 — : I ‘ : R PA2| J{ —1B
PB1 f A PB1 f c
pR2———F— 1\ PB2| ' Z ~1P
PZ1|— f —+—B PZ1— f —F
Pz2 T z ™ P Positioning keyway Pz2| . 7 TG Positioning keyway
] [ ] [ | [
TREEGEEE 2 iy
| | | | PG [ [ S
PG — H T T
SD ] : 7 T : K SD 1 7 1 R
| | | | [ [
| | | | [ [
NP H L MS3106B20-29S
[ I [ MS3106B20-29S v v As viewed from wiring side
- o C o (As;viewed fromwiring side) | |11 = ¥ 70— 7 - -~
2mm2 2mm?

* As the terminal block of the FR-A7AP is an linsertion type, earth-cables'need’to be modified. (See below)

* When using the dedicated encodef cable| (FR-JCBL; FR=V5CBL; etc:) forithe-conventional motor, cut the crimpling
terminal of the encoder cable and strip its sheath to make its cables loose.
Also, protect the shielded cable of the-twisted pair’ shielded cable to ensure that it will not make contact with the

conductive area.

Cable stripping size

i
5mm
REMARKS

Wire the stripped Cable “after-twisting-it 'to ‘prevent it from becoming loose. In addition, do not
solder it. In addition, do not solder it. In addition, do not solder it.
Use a bar terminal as necessary.

Information on bar terminals
Introduced products (as of August, 2005): Phoenix Contact Co.,Ltd.

Terminal Screw

Bar Terminal Model
(with insulation

Bar Terminal Model
(without insulation

Wire Size (mm?)

use care so that the twisted wires do not come out.

Size
sleeve) sleeve)
M2 Al 0.5-6WH A 0.5-6 0.3t00.5
When using the bar terminal (without insulation sleeve), D EE—

Connection terminal compatibility table

= W T T——

Motor SF-V5RU SF-JRI_HRIJRCAIHRCA
(with Encoder)
Encoder cable FR-V7CBL/FR-V5CBL FR-JCBL

PA1 PA PA

PA2 Keep this open. PAR
PB1 PB PB

. PB2 Keep this open. PBR
FR-A7AP terminal P71 7 Bz

Pz2 Keep this open. PZR
PG PG 5E

SD SD AG2
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(5) Wiring
» Speed control

Vector control dedicated motor

Standard motor with encoder (SF-JR), 5V differential line driver (SF-V5RU), 12V complimentary

SF-JR motor , MccB_ SF-V5RU
........ Inverter Wit_h <ico_der Three—pha!e —f—)( £ L
' /L1 - —_— i
Three-phase %~ S/L2 ! A powersupely 3 i
AC power supply—X: > =
: N T/L3 @ ,
Forward rotation start (OSTF -------- 7. Extemal |
Reverse rotation start (OSTR FR'A7AEA1 - ggygung)| . thermal |

Contact input common ()SD

H 1
! 1
E :
Frequency command ! Differential E
Frequency setting ! ;
potentiometer . :
12W1kQ Tq i Complimentary PG |
1 |
. Terminating + Compimentary
Torque limit 1 resistor ON | Terminating
quefimit ) : T
command(_) | o toon .
(£10V) H 5VDC power supply *7 ' 12VDG power supply 7
\  OFF - ' X
L6

» Torque control

Vector control dedicated motor

Standard motor with encoder (SF-JR), 5V differential line driver (SF-V5RU), 12V complimentary

SF-JR motor MCCB SF-V5RU
with encoder N

*1
Three-phase O
| AC power supply

Three-phase 17—
AC power supply X+
—__i

Forward rotation start
Reverse rotation start

External
thermal

Earth
(Ground)! Thermal relay

Contact input common

Speed limit command Differential PB1 .m
Frequency setting PB2.J [ D)
potentiometer o
12W1kQ T4 Complimentary pifferential PZ1 (.
O

Terminating
resistor ON

Compimentary

O
X Tl ok B
PG L ‘s
O—+—F+20
sof L ] RS
Vi i

PG Y
o L R
- M= 12VDC power supply *7
*) 1,0

Terminating
resistor

Torque command (+) >———+————
1OV () e

*1  For the fan of the 7.5kW or less dedicated motor, the power supply is single phase. (200V/50Hz, 200 to 230V/60Hz)
*2  Assign OH (external thermal input) signal to the terminal CS. (Set "7" in Pr. 186)
Connect a 2W1kW resistor between the terminal PC and CS (OH). Install the resistor pushing against CS(OH)
the bottom part of the terminal block so as to avoid a contact with other cables. éﬁ PC o
Refer to the instruction manual (applied) for details of Pr.186 CS terminal function selection. 2] /tcr?(r)r;tir::ilcll)rlziﬁ
\ Resistor (2W1k0)
*3  The pin number differs according to the encoder used.
*4  Connect the encoder so that there is no looseness between the motor and motor shaft. Speed ratio should be 1:1.
*5  Earth (Ground) the shielded cable of the encoder cable to the enclosure with a P clip, etc. (Refer to page 33.)
*6  For the complementary, set the terminating resistor selection switch to off position. (Refer to page 29.)
*7 A separate power supply of 5V/12V/15V/24V is necessary according to the encoder power specification.

When performing orientation control together, an encoder and power supply can be shared.
*8  For terminal compatibility of the FR-JCBL, FR-V7CBL and FR-A7AP, refer to page 30.

INSTALLATION AND WIRING
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» Position control

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

Three- phase AC ' % T
I Tt
power supply .

Positioning unit MCCB . [P

MELSEQ-Q QD75P1 HIV:
***** 71 Three-phase AC i 7—%

—_— i

ower suppl H ]

FLS p pply Ky:
RLSE );;—' ftmmeees

Thermal
protector
JL

Forward stroke end

| Pre-excitation/servo on

Clear signal

PULSE F C Pulse train

Differential
NP9 ine gier PZ1

PZ2

PULSE R Sign signal

24VDC power supply

CLEAR COM —

I
PULSE COM
RDY COM q
COM

READY Preparation ready signal

Torque limit command (+) ;
(#10V) () —————

Termmatmg

|

\

|

|

|

|

|

\

|

! |
‘ | Reverse stroke end .. FR-A7AP ‘
l PA1 ‘
|

|

|

|

I

|

|

|

1 resistor |

\
I
\
I
|
I
\
I
| CLEAR O
I
\
I
\
I
|
I
} 12vDC~

*1  For the fan of the 7.5kW or less dedicated motor, the'power supply is single phase. (200V/50Hz 200 to 230V/60Hz)
*2  Assign OH (external thermal input) signal to the terminal CS. (Set "7" in Pr. 186)
Connect a 2W1kWV: resistor between the terminal PCand. CS(OH). Install the CS(OH
resistor pushing against the bottom part of the terminal block so as to avoid a
contact with other;cables;
Refer to the instruction manual (applied) for details of Pr.186 CS terminal function
selection.

Control circuit
ermlnal block

Resnstor (2W1kQ)
*3  The pin number differs-according to the encoder used.

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

*5  Earth (Ground) the shielded, cable-of the encoder cable to the enclosure with a P clip, etc. (Refer to page 33.)

*6  For the complementary, set the terminating resistor selection switch to off position. (Refer to page 29.)

*7 A separate power supply of 5V/12V/15V/24V is necessary according to the encoder power specification.
When performing orientation control together, an encoder and power supply can be shared.

*8  For terminal compatibility of the FR-JCBL, FR-V7CBL and FR-A7AP, refer to page 30.

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

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

*11  Assign the function using Pr.190 to Pr.194 (output terminal function selection).

32



Wiring

Z

(6) Instructions for encoder cable wiring

» Use twisted pair shield cables (O.2mm2 or larger) to connect the FR-A7AP and position detector. Cables to terminals
PG and SD should be connected in paralell or be larger in size according to the cable length.
To protect the cables from noise, run them away from any source of noise (e.g. the main circuit and power voltage).

Wiring Length Paralell Connection Larger-Size Cable
Within 10m At least 2 cables 0.4mm? or larger
— Cable gauge
Within 20m At least 4 cables 2 0.75mm? or larger
0.2mm
Within 100m * At least 6 cables 1.25mm? or larger

When differential driver is set and a wiring length is 30m or more
The wiring length can be extended to 100m by slightly increasing the power by 5V (approx. 5.5V) using six or more cables with gauge size of
0.2mm2 in parallel or a cable with gauge size of 1.25mm? or more. Note that the voltage applied should be within power supply specifications of
encoder.

* To reduce noise of the encoder cable, earth (ground) the encoder
shielded cable to the enclosure (as near as the inverter) with a P clip or
U clip made of metal.

REMARKS

- For details of the optional encoder dedicated cable (FR-JCBL/FR-
V7CBL), refer to page 30.

- The FR-V7CBL is provided with a P clip for earthing (grounding) shielded
cable.

(7) Parameter for encoder (Pr:359, Pr.369)

Earthing (grounding) example using a P clip

Parameter Name Initial Setting Descriotion
Number Value Range P
a CcwW
— Forward rotation is clockwise
Encoder rotation %&? A @ rotation when viewed from A.
359 . .
direction
CCVV
I:I:' “—A Forward rotation is counterclockwise
Encoder rotation when viewed from A.
Number of encoder Setthe'number ‘of-encoder pulses output.
369 pulses 1024 0104096 Set the number of pulses before it is multiplied by 4.

The above parameters can be set when the FR-A7AP (option) is mounted.

(8) Motor for vector control and parameter setting

Pr.9 Pr.81 Pr.359 Pr.369
) Pr.71 Pr.80 .
Motor name Electronic thermal Number of motor | Encoder rotation Number of
Applied motor Motor capacity L
O/L relay poles direction encoder pulses

SF-JR Motor rated current 0 Motot capacity | Number of motor poles 1 1024
Mitsubishi Sl!:I:sF; 4P 1.5kW Motor rated current 20 Motot capacity | Number of motor poles 1 1024 (0]
standard motor - 4

SF-HR Motor rated current 40 Motot capacity | Number of motor poles 1 1024 E

Others Motor rated current 3+ Motot capacity | Number of motor poles *2 2 §
Mitsubishi SF-JRCA 4P | Motor rated current 1 Motot capacity 4 1 1024
constant- SF-HRCA 4P | Motor rated current 50 Motot capacity 4 1 1024 2
torque motor Others Motor rated current 13+ Motot capacity | Number of motor poles "2 *2 <
Vector control | SF-V5RU . Z
dedicated 1500r/min series 0+ 30 Motot capacity 4 1 2048 9
motor SF-V5RU1, 3, 4 0-3 33 1 Motot capacity 4 1 2048 E
Other -
manufacturer's — Motor rated current 3+ Motot capacity | Number of motor poles *2 2 2'
standard motor [T
Other 2
manufacturer's — Motor rated current 13+ Motot capacity | Number of motor poles *2 2 -
constanttorque
motor

Values in the bolded frame are initial values.
*1  Offline auto tuning is necessary. (Refer to page 63)
*2  Set this parameter according to the motor (encoder) used.

*3  Use thermal protector input provided with the motor.
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(9) Combination with a vector control dedicated motor
Refer to the table below when using with a vector control dedicated motor.

» Combination with the SF-V5RU and SF-THY

Voltage 200V class 400V class
Rated speed 1500r/min
Base 50Hz
frequency
Maximum 3000r/min
speed
crpc:;:y Mt;t:;]fl:::ne Motor type Inverter type Mc::o;fgz:ne Motor type Inverter type
1.5kW 90L SF-V5RU1K FR-A720-2.2K 90L SF-V5RUH1K FR-A740-2.2K
2.2kW 100L SF-V5RU2K FR-A720-3.7K 100L SF-V5RUH2K FR-A740-2.2K
3.7kW 112M SF-V5RU3K FR-A720-5.5K 112M SF-V5RUH3K FR-A740-3.7K
5.5kW 1328 SF-V5RU5K FR-A720-7.5K 1328 SF-V5RUH5K FR-A740-7.5K
7.5kW 132M SF-V5RU7K FR-A720-11K 132M SF-V5RUH7K FR-A740-11K
11kW 160M SF-V5RU11K FR-A720-15K 160M SF-V5RUH11K FR-A740-15K
15kW 160L SF-V5RU15K FR-A720-18.5K 160L SF-V5RUH15K FR-A740-18.5K
18.5kW 180M SF-V5RU18K FR-A720-22K 180M SF-V5RUH18K FR-A740-22K
22kW 180M SF-V5RU22K FR-A720-30K 180M SF-V5RUH22K FR-A740-30K
30kW 200L*2 SF-V5RU30K FR-A720-37K 200L*2 SF-V5RUH30K FR-A740-37K
37kW 200L*2 SF-V5RU37K FR-A720-45K 200L*2 SF-V5RUH37K FR-A740-45K
45kW 200L*2 SF-V5RU45K FR-A720-55K 200L*2 SF-V5RUH45K FR-A740-55K
55kW 225S8*1 SF-V5RU55K FR-A720-75K 225S8*1 SF-V5RUH55K FR-A740-75K
75kW 250MD SF-THY FR-A720-90K 250MD SF-THY FR-A740-90K
90kW — — — 250MD SF-THY FR-A740-110K
110kW — — — 280MD SF-THY FR-A740-132K
132kW — — — 280MD SF-THY FR-A740-160K
160kW — — = 280MD SF-THY FR-A740-185K
200kW — — — 280L SF-THY FR-A740-220K
250kW — — — 315H SF-THY FR-A740-280K
+ Combination with the SF-V5RU1, 3;:4 and SF-THY-
SF-V5RUO1 (1:2) | SF-V5RUO3 (1:3) SF-V5RUO4 (1:4)
Voltage 200V class
Rated speed 1000r/min 1000r/min 500r/min
Base 33.33Hz 33.33Hz 16.6Hz
frequency
Maximurm 2000r/min 3000r/min 2000r/min
speed
Motor Motor Motor Motor
capacity frame | Motor type | Inverter type | frame Motor type | Inverter type | frame Motor type | Inverter type
number number number
1.5kW 100L SF-V5RU1K1 | FR-A720-2.2K 112M SF-V5RU1K3 | FR-A720-2.2K 132M SF-V5RU1K4 | FR-A720-2.2K
2.2kW 112M SF-V5RU2K1 | FR-A720-3.7K 1328 SF-V5RU2K3 | FR-A720-3.7K 160M SF-V5RU2K4 | FR-A720-3.7K
3.7kW 1328 SF-V5RU3K1 | FR-A720-5.5K 132M SF-V5RU3K3 | FR-A720-5.5K 160L SF-V5RU3K4 | FR-A720-7.5K
5.5kW 132M SF-V5RU5K1 | FR-A720-7.5K 160M SF-V5RU5K3 | FR-A720-7.5K 180L SF-V5RU5K4 | FR-A720-7.5K
7.5kW 160M SF-V5RU7K1 | FR-A720-11K 160L SF-V5RU7K3 | FR-A720-11K 200L2 | SF-V5RU7K4 | FR-A720-11K
11kW 160L SF-V5RU11K1 | FR-A720-15K 180M SF-V5RUMK3 | FR-A720-15K | 225S*2 | SF-V5RU11K4 | FR-A720-15K
15kW 180M SF-V5RU15K1 | FR-A720-18.5K 180L SF-V5RU15K3 | FR-A720-18.5K | 225S*2 | SF-V5RU15K4 | FR-A720-22K
18.5kW 180L SF-V5RU18K1 | FR-A720-22K 200L*2 | SF-V5RU18K3 | FR-A720-22K | 250MD*2 SF-THY FR-A720-22K
22kW 200L SF-V5RU22K1 | FR-A720-30K 200L*2 | SF-V5RU22K3 | FR-A720-30K | 280MD*2 SF-THY FR-A720-30K
30kW 200L SF-V5RU30K1 | FR-A720-37K | 225S*1 | SF-V5RU30K3 | FR-A720-37K | 280MD*2 SF-THY FR-A720-37K
37kW 2258 SF-V5RU37K1 | FR-A720-45K | 250MD*1 SF-THY FR-A720-45K | 280MD*2 SF-THY FR-A720-45K
45kW 250MD SF-THY FR-A720-55K | 250MD*1 SF-THY FR-A720-55K | 280MD*2 SF-THY FR-A720-55K
55kW 250MD SF-THY FR-A720-75K | 280MD*1 SF-THY FR-A720-75K 280L*2 SF-THY FR-A720-75K

Models surrounded by black borders and 400V class are developed upon receipt of order.
*1  The maximum speed is 2400r/min.
*2  80% output in the high-speed range. (The output is reduced when the speed is 2400r/min or more.)
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~7/ Power-off and magnetic contactor (MC)

2.5 Power-off and magnetic contactor (MC)

(1) Inverter input side magnetic contactor (MC)
On the inverter input side, it is recommended to provide an MC for the following purposes.

(=] Refer to page 3 for selection.)

1) To release the inverter from the power supply when the inverter's protective function is activated or when the drive is
not functioning (e.g. emergency stop operation).
When cycle operation or heavy-duty operation is performed with an optional brake resistor connected, overheat and
burnout of the electrical-discharge resistor can be prevented if a regenerative brake transistor is damaged due to
insufficient heat capacity of the electrical-discharge resistor and excess regenerative brake duty.

2)To prevent any accident due to an automatic restart at restoration of power after an inverter stop made by a power failure

3)To reset the inverter for an extended period of time
The control power supply for inverter is always running and consumes a little power. When stopping the inverter for an
extended period of time, powering off the inverter will save power slightly.

4)To separate the inverter from the power supply to ensure safe maintenance and inspection work
The inverter's input side MC is used for the above purpose, select class JEM1038-AC3MC for the inverter input side
current when making an emergency stop during normal operation.

[ REMARKS |

Since repeated inrush currents at power on will shorten the life of the converter circuit (switching life is about 1,000,000 times. (For
the 200V class 37K or more, switching life is about 500,000)), frequent starts and stops of the MC must be avoided. Turn on/off the
inverter start controlling terminals (STF, STR) to run/stop the inverter.

* Inverter start/stop circuit example

MCCB MC
Poner H/'_“/_( RL1 U " ome AS shown on the left, always use the start signal (ON or
supply ——9S2 VO noor  OFF across terminals STF or STR-SD) to make a start
X THPTAS Wer or stop.
T ORILT *1 When the power supply is 400V class, install a step-down
- ~© 51121 transformer.
i =g *2 - Connect the power supply terminals R1/L11, S1/L21 of the
) ) control-circuit 'to the primary side of the MC to hold an
Operation preparation alarm signal when the inverter's protective circuit is

OFF ON

activated. At this time, remove jumpers across terminals R/
L1-R1/L11 and S/L2-S1/L21. (Refer to page 18 for removal
of the_jumper)

Start/Stop
MC O

peration
— T . RA .
Stop | RA

(2) Handling of the inverter output side magnetic contactor

Switch the magnetic contactor between the inverter and motor only when both the inverter and motor are at a stop.
When the magnetic contactor is turned on while the inverter is operating, overcurrent protection of the inverter and
such will activate. When an MC is provided to switch to a commercial power supply, for example, it is recommended to

use commercial power supply-inverter switchover operation Pr. 135 to Pr. 139 ([ Instruction Manual (applied)).
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Precautions for use of the inverter X

2.6 Precautions for use of the inverter

The FR-A700 series is a highly reliable product, but incorrect peripheral circuit making or operation/handling method
may shorten the product life or damage the product.
Before starting operation, always recheck the following items.

(1)
)
@)

(4)

®)

()

9)

Use crimping terminals with insulation sleeve to wire the power supply and motor.
Application of power to the output terminals (U, V, W) of the inverter will damage the inverter. Never perform such wiring.

After wiring, wire offcuts must not be left in the inverter.
Wire offcuts can cause an alarm, failure or malfunction. Always keep the inverter clean. When drilling mounting holes in
an enclosure etc., take care not to allow chips and other foreign matter to enter the inverter.

Use cables of the size to make a voltage drop 2% maximum.

If the wiring distance is long between the inverter and motor, a main circuit cable voltage drop will cause the motor torque
to decrease especially at the output of a low frequency.

Refer to page 15 for the recommended cable sizes.

The overall wiring length should be 500m maximum.

(The wiring length should be 100m maximum for vector control.)

Especially for long distance wiring, the fast-response current limit function may be reduced or the equipment connected to
the inverter output side may malfunction or become faulty under the influence of a charging current due to the stray capacity
of the wiring. Therefore, note the overall wiring length. (Refer to page 17.)

Electromagnetic wave interference
The input/output (main circuit) of the inverter includes high frequency components, which may interfere with the
communication devices (such as AM radios) used near, the inverter. In this case, set the EMC filter valid to minimize

interference. (Refer to page 9)

Do not install a power factor correction capacitor, surge suppressor or radio noise filter on the inverter output side.
This will cause the inverter to trip or-the capacitor, and surge-suppressor to be damaged. If any of the above devices is
installed, immediately remove it.

Before starting wiring or other work- after 'the inverter is operated; wait for'at least 10 minutes after the power supply has
been switched off, and check that there are no residual voltage using a tester or the like. The capacitor is charged with high
voltage for some time after power off and it'is' dangerous.

A short circuit or earth (ground) fault on'the‘inverter-output side'may damage the inverter modules.
Fully check the insulation resistance of the circuit prior to inverter operation since repeated short circuits caused by
peripheral circuit inadequacy or an earth (ground) fault caused by wiring inadequacy or reduced motor insulation
resistance may damage the inverter modules.
Fully check the to-earth (ground) insulation and inter-phase insulation of the inverter output side before power-on.
Especially for an old motor or use in hostile atmosphere, securely check the motor insulation resistance etc.

(10) Do not use the inverter input side magnetic contactor to start/stop the inverter.

Always use the start signal (ON/OFF of STF and STR signals) to start/stop the inverter. (Refer to page 8)

(11) Across P/+ and PR terminals, connect only an external regenerative brake discharge resistor.

Do not connect a mechanical brake.

(12) Do not apply a voltage higher than the permissible voltage to the inverter 1/0O signal circuits.

(13) Provide electrical and mechanical interlocks for MC1 and

36

Contact to the inverter I/O signal circuits or opposite polarity may damage the 1/0O devices. Especially check the wiring to
prevent the speed setting potentiometer from being connected incorrectly to short terminals 10E-5.

MC2 which are used for commercial power supply-inverter o MC1 Interlock
switch-over.

Power % |
When the wiring is incorrect or if there is a commercial sup\:\[l)l R/L1 Uﬁ%%w;ﬁq-@
power supply-inverter switch-over circuit as shown on the y Sz vy ] MC2_ .,
right, the inverter will be damaged by leakage current from T3 W Undesirable current
the power supply due to arcs generated at the time of Inverter

switch-over or chattering caused by a sequence error.
(Commercial operation can not be performed with the vector
dedicated motor (SF-V5RU, SF-THY).)



When using the high-duty brake
7 resistor (FR-ABR)

(14) If the machine must not be restarted when power is restored after a power failure, provide a magnetic contactor in the
inverter's input side and also make up a sequence which will not switch on the start signal.
If the start signal (start switch) remains on after a power failure, the inverter will automatically restart as soon as the
power is restored.

(15) Instructions for overload operation
When performing an operation of frequent start/stop with 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 current at locked condition, starting
current, etc. Decreasing current may increase the life. However, decreasing current will result in insufficient torque and
the inverter may not start. Therefore, choose the inverter which has enough allowance for current (up to 2 rank larger in
capacity).

(16) Make sure that the specifications and rating match the system requirements.

(17) A motor with encoder is necessary for vector control. In addition, connect the encoder directly to the backlash-free motor
shaft. An encoder is not necessary for real sensorless vector control.

2.7 When using the high-duty brake resistor (FR-ABR)

¢ When the regenerative brake transistor is damaged, the wiring sequence as shown in the following diagrams is
recommended to prevent overheating and burnout of the brake resistor.

<Example 1> Thermal High-duty <Example 2> Thermal High-duty
relay brake resistor relay brake resistor
(FR-ABR) (OCR)(*2)  (FR-ABR)

(OCR)(*2)

>—@ —O >———0
Power Power
Supply Supply
/\/\/1 T Disconnect jumper. (*1)
il 4]
OCR
L _|ON Contact _ON
Jﬁtzi B
OFF "¢ OFF "mce

Note that the built-in brake resistor need not -be removed. The leads of the built-in brake resistor need not be
disconnected from the terminals.

*1  Remove the jumper from across the PR-PX terminals of the inverter. *1 This disables (switches off) the built-in brake resistor. When you use
the 11K or more inverter, you need not remove the jumper since that inverter does not have the PX terminals. (Refer to the instruction
manual of the inverter.)

*2  Refer to the following table for the thermal relay model number and to the following diagram for connection. (When using the 11K or more,
always install a thermal relay.)

Power | i h-duty Brake | Thermal Relay Type :
S:I'fa"’;i 9 Resistor (Mitsubishi product) L
FR-ABR-0.4K TH-N20CXHZ-0.7A
FR-ABR-0.75K TH-N20CXHZ-1.3A
FR-ABR-2.2K TH-N20CXHZ-2.1A To the imverter To the ABR
FR-ABR-3.7K TH-N20CXHZ-3.6A P/+ terminal
200V | FR-ABR-5.5K TH-N20CXHZ-5A
FR-ABR-7.5K TH-N20CXHZ-6.6A
FR-ABR-11K TH-N20CXHZ-11A
FR-ABR-15K TH-N20CXHZ-11A 28;12?)\\//2':'%11 |
FR-ABR-22K TH-NB0-22A DtV 0_5(A1 class)
FR-ABR-H0.4K TH-N20CXHZ-0.24A DG220V 0.25A(DC-11 class)
FR-ABR-H0.75K | TH-N20CXHZ-0.35A
FR-ABR-H2.2K TH-N20CXHZ-0.9A
o0y | FRABRH3.7K TH-N20CXHZ-1.3A
FR-ABR-H5.5K TH-N20CXHZ-2.1A
FR-ABR-H7.5K TH-N20CXHZ-2.5A
FR-ABR-H11K TH-N20CXHZ-6.6A
FR-ABR-H15K TH-N20CXHZ-6.6A
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3 DRIVE THE MOTOR

3.1 Step of operation

The inverter needs frequency command and start command. Turning the start command on
start the motor rotating and the motor speed is determined by the frequency command (set

frequency).
Refer to the flow chart below to perform setting.

Step of operation )
Installation/mounting

Wiring of the power
supply and motor

{Refer to page 7}

{Refer to page 10}

System examination ‘

Start command using the PU connector and

t How tart RS-485 terminal of the inverter and plug-in
%g;\:ﬁq:ﬁd'a) option (Communication)

Refer to ﬁ] Instruction Manual (applied).

Connect a switch, relay, etc.
to the control circuit

to give a start command. (External) QE

Start command with / [

on the operation panel (PU)

terminal block of the inverter

give a frequency
command?

Set from the
PU (FR-DUO7/

Change frequency Perform frequency

. . setting by a current
with ON/OFF switches output device

Perform frequency
setting by a voltage
output device

FR-PU04/ connected toterminals| | (Gonnection across (Connection across
FR-PUO7). (multi-speed setting) terminals 4-5) terminals 2-5)
(PU) (External) (External) (External)

give a frequency
command?

{Refer to page 73} {Refer to page 75}

{Refer to page 77}

{Refer to page 76}

Set from the

Change of frequency

Perform frequency Perform frequency
setting by a current setting by a voltage

PU (FR-DUO7/ with ON/OFF switches output device output device
FR-PUO4/ oonngcted to tem_unals (Connection across (Connection across
FR-PUO7). (multi-speed setting) terminals 4-5) terminals 2-5)
(PU) (External) (External) (External)
{Refer to page 78} {Refer to page 79} {Refer to page 83} {Refer to page 81}

—— CAUTION

Check the following items before powering on the inverter.

Check that the inverter is installed correctly in a correct place. (Refer to page 7)

Check that wiring is correct. (Refer to page 8)
Check that no load is connected to the motor.

%ﬁ -When protecting the motor from overheat by the inverter, set Pr.9 Electronic thermal O/L relay (Refer to

page 49)

When the rated frequency of the motor is 50Hz, set Pr.3 Base frequency (Refer to page 50)
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7/ Operation panel (FR-DUQ7)

3.2 Operation panel (FR-DUO7)

3.2.1 Parts of the operation panel (FR-DUOQ7)

Operation mode indication

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

Rotation direction indication
FWD: Lit during forward rotation
REV: Lit during reverse rotation

On: Forward/reverse operation
Flickering: ~ When the frequency command is
Unit indication not given even if the
- Hz: Lit to indicate frequency. forward/reverse command is given.
- A: Lit to indicate current.
- V: Lit to indicate voltage.
(Flicker when the set frequency monitor is Monitor indication

displayed.) Lit to indicate monitoring mode.

No function

Start command
forward rotation
Start command
reverse rotation
' (Setting dial: Mitsubishi inverter @
dial) Stop operation

Used to change the Alarms can be reset

frequency setting and
@Used to set each setting.

parameter values.
If pressed during operation, monitor

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

. frequency current voltage
—— switchover x |

[EHE0L-A700 Used to change

each setting mode.

Operation mode switchover

Used to switch between the PU and external operation mode.

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

EXT: External operation mode

Monitor(4-digit LED)
Shows the frequency, parameter
number, etc.

*

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

DRIVE THE MOTOR
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Operation panel (FR-DUQ7)

AN

3.2.2 Basic operation (factory setting)

Operation mode switchover

At powering on (external operation mode)

I “
1 |
| ——
1
PU Jog operation mode
@ (Refer to page 43) " ..
Example
P — A - o - - B
1 ”M‘ O E— |

PU operation mode
(output frequency monitor)

L.

Monitor/frequency setting

Value change ‘ - and frequency flicker. ‘

Frequency setting has been
written and completed!!

Output voltage monitor

. -

Output current monitor

Parameter setting mode
VAN

Parameter setting

Display the current
setting

o=y

' Exampleﬁ

.

Value change

Parameter and a setting value
flicker alternately.

Parameter write is completed!!

All parameter
clear

Parameter clear

Alarm history

—— CAUTION

Parameter copy

[Operation for displaying alarm history] (Refer to page 144)
Past eight alarms can be displayed.
(The latest alarm is ended by ".".)

When no alarm history exists, m is displayed.

Release the operation lock to release the PU stop by key operation.
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7/ Operation panel (FR-DUQ7)

3.2.3 Operation lock (Press [MODE] for an extended time (2s))

I Operation using the setting dial and key of the operation panel can be made invalid to prevent parameter change

and unexpected start and stop.

- Set"10 or 11" in Pr. 161, then press for 2s to make the setting dial and key operation invalid.

- When the setting dial and key operation is made invalid, '-','_-,','_ ,_-,' appears on the operation panel.
]

[}

-
-

[}

-
-

When the setting dial and key operation is invalid, =y ¢ ,:,' appears if the setting dial or key operation is

performed. (When the setting dial or key operation is not performed for 2s, the monitor display appears.)

- To make the setting dial and key operation valid again, press for 2s.

—i POINT i

Set "10 or 11" (key lock mode valid) in Pr.161 Frequency setting/key lock operation selection.

Operation —— — Display —
Pp——— 3
1.Screen at powering on W EHEEXTHET
The monitor display appears. V REV__FWD

2.Press to choose the PU PU indication is lit.

operation mode. ‘ = m

The parameter
number read

%

3.Press to choose the parameter ‘

setting mode.

previously
appears.
4 Turn 0 until P 15 | (Pr. 161)appears.
5.Press @ to read the currently set value.
0" (initial value) appears. @
6.Tun @ to change it to the setting /
value "1{0 .

7.Press@toset. @ 3 m m

Flicker - Parameter setting complete!!

Hz  moN © o

_' A =
8.Press for23 to show the key lock mode. = q R.%”V_Eégv%

Press for 2s.

——  Functions valid even in the operation lock status —

Stop and reset with @ .

CAUTION
Release the operation lock to release the PU stop by key operation.
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Operation panel (FR-DUQ7) X

3.2.4 Monitoring of output current and output voltage

—| POINT i

Monitor display of output frequency, output current and output voltage can be changed by pushing @ during
monitoring mode.

Operation

1.Press during operation to choose the output
frequency monitor

2.Independently of whether the inverter is running @ 2
in any operation mode or at a stop, the output
current monitor appears by pressing @ .

3.Press @ to show the output voltage monitor. @ =N

3.2.5 First priority monitor

Hold down @ for 1s to set monitor description to be appeared first in the monitor mode.

(To return to the output frequency monitor, hold down @ for 1s after displaying the output frequency monitor.)

3.2.6 Setting dial push

Push the setting dial ( ) to display the set frequency currently set.
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7/ Operation panel (FR-DUQ7)

3.2.7 Change the parameter setting value

| Changing example | Change the Pr. I Maximum frequency .

Operation —— —— Display ——

™ 1™ 1™ MON = =~ U1

1.Screen at powering on ,' ,',' ,',',' A pUTEXT NET
\'

The monitor display appears. e ———=
2.Press to choose the PU operation PU indication is lit.
ol G0C

The parameter

3.Press to choose the parameter =) m numEer read

setting mode. previously appears.
4 Tum until = ! (Pr. 1) appears. = m
5.Press @ to read the currently set value. e

" 200" initial value) appears. @ = :,:' ,‘_:,'_,' C

/ P — T

T to ch it to th t e
6.Tum @-oc ange it to the se = Y C

value "S 0. NS

- o e [HZ
7.Press(: ) to set. e rEs u
Gl o .

—
Flicker -*'Parameter setting complete!!

- By turning ; you canrtead another parameter.

- Press @ to show the setting again.

- Press @ twice to show the next parameter.

- Press twice o' return'the monitor to frequency monitor.

7 [ to BB arc displayed ... Why?

& £~ ! appears. ... Write disable error
£-c2 appears. ...... Write error during operation
£-3 appears. ...... Calibration error
£-4 appears. ...... Mode designation error

For details refer to page 131.
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Operation panel (FR-DUQ7) X

3.2.8 Parameter clear, all parameter clear

—i POINT i

Set "1" in Pr. CL parameter clear , ALLC all parameter clear to initialize all parameters. (Parameters are not cleared
when "1" is set in Pr. 77 Parameter write selection.)
Refer to the parameter list on page 88 and later for parameters to be cleared with this operation.

Operation
MON = 1
1.Screen at powering on i PU EXT NET

FWD

The monitor display appears.

2 .Press to choose the PU operation PU indication is lit.
[ GCCQE—

The parameter
3.Pressto choose the parameter = m numger read
setting mode.

previously appears.

-

Parameter clear All parameter clear

4. Tum 0 until "B E e

appears.

5.Press @ to read the currently set value

NS
" 1" (initial value) appears. ' @ i m
-

Parameter clear All parameter clear

. -

Flicker --- Parameter setting complete!!
- Turn to'read another parameter.

6.Turn @ clockwise to change:it to

the setting value of " | ".

7 .Press @ to set.

: Press@ to show: the setting:again,

: Press@ twice to show the next parameter.

7 I ond BB are displayed alternately ... Why?

& The inverter is not in the PU operation mode.

1. Press .

E is lit and the monitor (4 digit LED) displays "0" (Pr. 79 = "0" (initial value)).
2. Carry out operation from step 6 again.
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7/ Operation panel (FR-DUQ7)

3.2.9 Parameter copy and parameter verification

PCPY Setting Description
0 Cancel
1 Copy the source parameters to the operation panel.
2 Write the parameters copied to the operation panel into the destination inverter.
3 Verify parameters in the inverter and operation panel. (Refer to page 47 .)
REMARKS |

- When the copy destination inverter is not the FR-A700 series or parameter copy write is performed after parameter read is
stopped, "model error (-~ £4 )" is displayed.

- Refer to the parameter list on page 88 and later for availability of parameter copy.
- When the power is turned off or an operation panel is disconnected, etc. during parameter copy write, perform write again or
check the values by parameter verification.

(1) Parameter copy

I Multiple inverters and parameter settings can be copied.
Operation

1.Connect the operation panel to the
copy source inverter.
e Connect it during a stop.

2.Press to choose the parameter m The parameter
setting mode. o) number previously

read appears.

3.Tum 0 until 2 P'Y (parameter copy)

appears.

4 press @to read the currently set value

e
NS

" 1"(initial value) appears. ' @ = m
Wl

5.Tum g to change it to the 'setting value

N 4

6.Press @ to copy the source parameters @ =) - Flickers for about 30s
to the operation panel. Z N

Flicker - Parameter copy complete"

7 .Connect the operation panel to the
copy source inverter.

8.Atter performing steps 2 to 5,
turn 0 to changeitto " 3"

%
9 Press| : to write the parameters copied to m The frequency flickers
P P = for about 30s
the operation panel to the destination inverter. N

10.when copy is completed, m m

"2 "and " F Y flicker. ]
Flicker - Parameter copy complete!!

DRIVE THE MOTOR

11 . Atter writing the parameter values to the copy
destination inverter, always reset the inverter,
e.g. switch power off once, before starting operation.
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Operation panel (FR-DUQ7) X

? ~£ | appears..Why? (& Parameter read error. Perform operation from step 3 again.
? ~£2 appears..Why? (& Parameter write error. Perform operation from step 8 again.
?m and m flicker alternately

(& Appears when parameters are copied between the inverter of 55K or less and 75K or more
1. Set "0" in Pr. 160 User group read selection.

2. Set the following setting (initial value) in Pr. 989 Parameter copy alarm release.

55K or less
10

75K or more
100

3. Reset Pr. 9, Pr. 30, Pr. 51, Pr. 52, Pr. 54, Pr. 56, Pr. 57, Pr. 61, Pr. 70, Pr. 72, Pr. 80, Pr. 82, Pr. 90 to Pr. 94, Pr. 158,
Pr. 455, Pr. 458 to Pr. 462, Pr. 557, Pr. 859, Pr. 860, Pr. 893.

Pr. 989 Setting




7/ Operation panel (FR-DUQ7)

(2) Parameter verification

l Whether same parameter values are set in other inverters or not can be checked.

Operation

1 .Replace the operation panel on the
inverter to be verified.
¢ Replace it during a stop.
ARV VeV AT aYa Y Ve Ve Ve Ve Va Ve

. MON ©
2.Screen at powering on PU EXT NET

The monitor display appears.  —»

3.Press to choose the parameter The parameter
setting mode. = m number read

previously appears.

4 Tum @ until 2 2 (parameter copy)
appears.
5 .Press to read the currently set
y
value.

"0 (initial value) appears.

6.Turn 0 to change it to the set value

"J"(parameter copy verification mode).

N 7

7 .Press @ to read the parameter setting @ 25 m Flickers for about 305

of the verified inverter to the operation panel. . S
o If different parameters exist, different
parameter numbers and - £ 5 flicker. m m
—
XY %
e Hold down @ to verify. @ (= E Flickering
7, N
8.lt there is no difference, P P! and 3 m m
flicker to complete verification. allir

Flicker --- Parameter verification complete!!

| When the copy destination inverter is not the FR-A700 series, "model error (- £4 )" is displayed.

? ~£3 flickers ... Why?
& Set frequencies, etc. may be different. Check set frequencies.

DRIVE THE MOTOR
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3.3 Before operation

3.3.1 Simple mode 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 2[5 Instruction Manual (applied).

—i POINT i

Only simple mode parameter can be displayed using Pr.160 User group read selection. (All parameters are displayed
with the initial setting.) Set Pr. 160 User group read selection as required. (Refer to page 43 for parameter change.)
Pr. 160 Description
9999 Only the simple mode parameters can be displayed.
0 . .
(Initial Value) Simple mode and extended mode parameters can be displayed.
1 Only the parameters registered in the user group can be displayed.
Parameter Name Incre Initial Range Applications Refer
Number ments | Value 9 PP to
Set to increase a starting torque or when the
motor with a load will not rotate, resulting in an
0 Torque boost 0.1% 6/40/3/2/ 0 to 30% alarm [OL] and a trip [OC1] , 51
1%*1 *1  The initial value differs according to the inverter
capacity. (0.4K, 0.75K/1.5K to 3.7K/5.5K, 7.5K/
11K to 55K/75K or more)
Set when the maximum output frequency need
1 Maximum 0.01Hz | .12% 16t 120Hz b flimited. , , _ 52
frequency 60Hz*2 *2 'The initial value differs according to the inverter
capacity. (55K or less/75K or more)
5 Minimum 0.01Hz OHz 0 to 120Hz Set wher_l the minimum output frequency need 52
frequency to be limited.
3 Base frequency 0.01Hz 60Hz | O to 400Hz Set when the rated motor frequency is 50Hz. 50
Check the motor rating plate.
4 Multi-speed Setting | o 511, | 6oHz | 0 to 400Hz
(high speed)
5 Mqltl-speed setting 0.01Hz 30Hz | O to 400Hz Set when chgngmg thg preset speed in the 79
(middle speed) parameter with a terminal.
6 Multi-speed setting | o 5411, | 101z | 0 to 400Hz
(low speed)
7 Acceleration time 0.1s 5/15s*3 | 0 to 3600s Acceleration/deceleration time can be set.
L *3  The initial value differs according to the inverter 53
8 Deceleration time 0.1s 5/15s*3 | 0 to 3600s capacity. (7.5K or less/11K or more)
Rated Protect the motor from overheat by the inverter.
9 Electronic thermal 0.01/ inverter | 0 to 500/ *Set the rat_ed motor current. ) . 49
OIL relay 0.1A% output 0 to 3600A4 4 The |'ncrements. and settlng range differ
according to the inverter capacity. (55K or less/
current
75K or more)
79 Opera_tlon mode 1 0 0.1.2.3.4.6.7 Select the operation command location and 54
selection frequency command location.
Terminal 2 Frequency for the maximum value of the
125 frequency setting 0.01Hz 60Hz 0 to 400Hz q °ncy L 82
. potentiometer (5V initial value) can be changed.
gain frequency
Terminal 4 Frequency for the maximum current input
126 frequency setting 0.01Hz 60Hz 0 to 400Hz quency P 84
. (20mA initial value) can be changed.
gain frequency
User aroun read Parameter which can be read from the
160 group 1 0 0, 1, 9999 operation panel and parameter unit can be —
selection .
restricted.
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3.3.2 Overheat protection of the motor by the inverter (Pr. 9)

Set this parameter when using a motor other than the Mitsubishi standard motor (SF-JR) and Mitsubishi

constant torque motor (SF-HRCA).
Set the rated motor current in Pr. 9 Electronic thermal O/L relay to protect the motor from overheat.

Parameter i . sl
aete Name Initial Value Setting Range 2 Description
Number

. i 55K or less 0 to 500A
9 Electronic thermal O/L relay Rated inverter Set the rated motor current.
output current *1 | 75K or more 0 to 3600A

*1  Refer to page 157 for the rated inverter current value.
The initial values of the 0.4K and 0.75K are set to 85% of the rated inverter current.
*2  The minimum setting increments are 0.01A for the 55K or less and 0.1A for the 75K or more.

Changing example | Change the Pr. 9 Electronic thermal O/L relay setting to 8.5A according to the motor rated current.
(FR-A720-1.5K)

Operation

MON © i1

1.Screen at powering on PUEXT NET
The monitor display appears. ——

2 .Press to choose the PU . PU indication is lit.

operation mode. m
(o © o)
3.Press to choose the parameter . " m The parameter number

setting mode. read previously appears.

& @
g

thermal O/L relay appears: Refer to page

157 for initial
value of the
inverter rated
current.

5.Press @ to show the currently
set value. (8A for FR-A720-1.5K)

4 Tumn g until Pr. 9 Electronic /
53
/>

to change the set value
to "H50". (8.5A) A N,

7 .Press @ to set. =

Flicker - Parameter setting complete!!

Fice?
&)

- By turning 0 , you can read another parameter.
- Press @ to show the setting again.

- Press @ twice to show the next parameter.

—— CAUTION
- Protective function by electronic thermal relay function is reset by inverter power reset and reset signal input. Avoid

unnecessary reset and power-off.

When two or more motors are connected to the inverter, they cannot be protected by the electronic thermal relay function.
Install an external thermal relay to each motor.

When the difference between the inverter and motor capacities is large and the setting is small, the protective characteristics of
the electronic thermal relay function will be deteriorated. In this case, use an external thermal relay.

A special motor cannot be protected by the electronic thermal relay function. Use an external thermal relay.

PTC thermistor output built-in the motor can be input to the PTC signal (AU terminal). For details, refer to [gfl Instruction
Manual (applied).

DRIVE THE MOTOR
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3.3.3 When the rated motor frequency is 50Hz (Pr. 3) .~

First, check the motor rating plate. If a frequency given on the rating plate is "50Hz" only, always set Pr. 3 Base frequency
to "50HZz". Leaving the base frequency unchanged from "60Hz" may make the voltage low and the torque insufficient. It
may result in an inverter trip (E.OC]) due to overload.

aamered Name Initial Value Setting Range Description
Number
3 Base frequency 60Hz 0 to 400Hz Set the frequ.e ncy when the motor
rated torque is generated.

| Changing example | Change Pr. 3 Base frequency to 50Hz according to the motor rated frequency.

Operation
ON ©.
1.Screen at powering on PTJ-:X’?I' T\IUENI'
MARERY—

The monitor display appears. —_

2.Press to choose the PU operation PU indication is lit.
(=N

3.Press to choose the parameter ‘ N m Iﬂﬁg:rrameter

setting mode. read previously
4 Turn @ until Pr. 3 Base frequency ”

appears.
appears. N

5.Press @ to show the currently'set @ N

value. (60Hz)

6.Tum @ to change'itto %

the set value "5 1111 (50Hz) N
P ———— 2
_nnn
7 .Press @ to set. @ = Uy Oy C m

Flicker -~ Parameter setting complete!!

- By turning @ , you can read another parameter.
- Press @ to show the setting again.

- Press (ser) twice to show the next parameter.

- Pr. 3 is invalid under advanced magnetic flux vector control, real sensorless vector control, and vector control and Pr.84 Rated
motor frequency is valid.
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3.3.4 Increase the starting torque (Pr. 0) . ~.e

Set this parameter when "the motor with a load will not rotate", "an alarm [OL] is output, resulting in an inverter
trip due to [OC1], etc.

Parameter A Initial Value Setting Description
Number Range
0.4K, 0.75K 6%
15K to 3.7K 4% L\/Iotor torque in the Iogv-
S o requency range can be
0 Torque boost 59K, 7.5K 3°A> 0to 30% adjusted to the load to increase
11K to 55K 2% the starting motor torque.
75K or more 1%
Changing example | When the motor with a load will not rotate, A
increase the Pr. 0 value 1% by 1% unit by looking at 100% [~ ‘
the motor movement. (The guideline is for about 10% l
change at the greatest.) Output i
voltage
Pro , 1
Prd46 Setling T 1
Prij2 'énge .
0 Output Base
EﬁiwenCy frequency
Operation

™ 1™ MON =~ =1
1.Screen at powering on (NN

The monitor display appears. g

]

V REV FWD

2 .Press to choose the PU gperation mode. ‘ PU indication is lit.

" .
The parameter

£ m number read
previously appears.

-

&

3.Press to choose the parameter

setting mode. .
4 Tum untilt @ 0(Pr. 0)-dppears:
’

5.Press @ to read the currently set value. The initial value

p—
",_C“";"(initial value is 6% for the 0.75K) = ,'_-,,'_,' A differs according
appears. "=\ to the capacity.
6.7urn () to change it to the set val % Tl
urn o change it to the set value =N 0 C
"y ,'.,5'". \’
p——
i
7 .Press @to set. @ = Lo
—

Flicker --- Parameter setting complete!!

- By turning 0 , you can read another parameter.
- Press @ to show the setting again.

- Press @ twice to show the next parameter.

- A too large setting may cause the motor to overheat, resulting in an overcurrent shut-off (OL (overcurrent alarm) then E.OC1
(overcurrent shutoff during acceleration)), overload shut-off (E. THM (motor overload shutoff), and E.THT (inverter overload shutoff)).
(When a protective function occurs, release the start command, and decrease the Pr. 0 setting 1% by 1% to reset. (Refer to page 43)

—i POINT i

If the inverter still does not operate properly after the above measures, adjust Pr. 80, Pr. 81 (Advanced magnetic flux
vector control), Pr800 (Real sensorless vector control). The Pr.0 setting is invalid under advanced magnetic flux

vector control, real sensorless vector control and vector control. (Refer to (B2 Instruction Manual (applied).)
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3.3.5 Limit the maximum and minimum output frequency (Pr. 1, Pr. 2)

| Motor speed can be limitted.

Parameter Name Initial Value Setting Description
Number Range
) 55K or less 120Hz .
1 Maximum frequency 75K or more 60HzZ 0 to 120Hz | Set the upper limit of the output frequency.
2 Minimum frequency OHz 0 to 120Hz | Set the lower limit of the output frequency.
Changing example | Limit the frequency set by the potentiometer, N ! Clamped at the
etc. to 60Hz maximum. Output frequency 4 maximum frequency
(Set "60"Hz in Pr. I Maximum frequency.) (Hz) R . / i
Prl |
Pril8 ! 3
‘ xS l )
; Pr2 | . ; Freqijency setting
0 5,10V
Clamped at the (4MA) (20mA)

Operation

1.Screen at powering on
The monitor display appears.

2.Press to choose the PU operation
mode.

3.Press to choose the parameter
setting mode.

4 Tumn 0 until &

! (Pr. 1) appears.

5.pPress @ to read the currently set value.
" 1200 initial value) appears.

6.Tum 0 to change it to the set

value "S om0,

7 .Press @ to set.

/

o)
e
/’

&)

minimum frequency

MON © =11

PU EXT NET
REV FWD

7 IR =

- A

The parameter
number read
previously appears.

-

Pp——— - 2
1300

v

= T
(AR yR]

PR —— |, 4
i
= (=g

—

Flicker --- Parameter setting complete!!

- By turning 0 , you can read another parameter.

- Press @ to show the setting again.

- Press @ twice to show the next parameter.

REMARKS

- The output frequency is clamped by the Pr. 2 setting even if the set frequency is lower than the Pr. 2 setting (The frequency will
not decrease to the Pr. 2 setting.)
Note that Pr. 15 Jog fiequency has higher priority than the minimum frequency.

- When the Pr. I setting is changed, frequency higher than the Pr. 1 setting can not be set by

- When performing a high speed operation at 120Hz or more, setting of Pr. 18 High speed maximum frequency is necessary.

(Refer to B[ Instruction Manual (applied).)

/A CAUTION

A If the Pr. 2 setting is higher than the Pr. 13 Starting frequency value, note that the motor will run at the set frequency
according to the acceleration time setting by merely switching the start signal on, without entry of the command
frequency.

52




7/ Before operation

3.3.6 Change acceleration and deceleration time (Pr. 7, Pr. 8)

Set in Pr. 7 Acceleration time a larger value for a slower speed increase and a smaller value for a faster speed increase.
Set in Pr. 8 Deceleration time a larger value for a slower speed decrease and a smaller value for a faster speed decrease.

Parameter Name Initial Value ESiting Description
Number Range
. . 7.5K or less 5s 0 to 3600/ I
7 Acceleration time Set the motor acceleration time.
11K or more 15s 360s *
. ; 7.5Korl 5s . .
8 Deceleration time oress 0 to 3600/ Set the motor deceleration time.
11K or more 15 360s *

* Depends on the Pr. 21 Acceleration/deceleration time increments setting. The initial value for the setting range is "0 to 3600s" and setting increments is
"0.1s".

Changing example | Change the Pr 7 Acceleration time setting from "5s" to

"10s". pe20t
(60H2) / > e Running
= frequency
<
>
-
33
3 § " Time

Acceleration Pr.7  Deceleration Prs§
time Pr44 time Pr45
Prli0 Prill

Operation ——— —— Display ———
- - HZ 3
ey

1.Screen at powering on i ,'
vV REV FWD

The monitor display appears.

2 .Press to choose the PU-operation PU indication is lit.

~ I
The parameter
(= m number read

previously appears.

®

3.Press to choose the parameter

setting mode.

4 Tum untiIF‘_ 1 (Pr. 7) appears. ey
\»

The initial value
@ =N m differs according
to the capacity.
6.Turn 0 to change it to the set {

" " -
value "}71". \»

7 .Press @to set. @ = mp

Flicker --- Parameter setting complete!!

5.Press @ to read the currently set value.
"C.0"(initial value) appears.

- By turning g , you can read another parameter.
- Press @ to show the setting again.

- Press @ twice to show the next parameter.
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3.3.7 Selection of the start command and frequency command locations (Pr. 79)

| Select the start command location and frequency command location.

Parameter

Initial

Setting

(output stop during external operation)

X12 signal OFF*

Operation mode can not be switched to the PU

operation mode.

Number Name Value | Range Description f Off
=:0n
oU External operation mode
Use external/PU switchover mode (press @ to switch TEXT
0 between the PU and external operation mode. (Refer to PU operation mode
page 73)) "EXT D
At power on, the inverter is in the external operation
mode.
1 Fixed to PU operation mode _EXT N
External operation mode
Fixed to external operation mode EXT
2 Operation can be perfor.med by switching between the NET operation mode
external and NET operation mode. — -
External/PU combined operation mode 1
Running frequency Start signal
PU (FR-DUO7/FR-PU04/
3 FR-PUQ7) setting or
external signal input (multi- | External signal input
speed setting, across (terminal STF, STR)
Operation tAelI:JmlhaIsIAI-S (valid when o
79 mode 0 signal urns on-)). i
selection External/PU combined operation mode 2
Running frequency Start signal
4 - ; Input from the PU (FR-
External signal input DUO07/FR-PU04/FR-PU07)
(Terminal 2,4, 1, JOG, 7
multi-speed selection, etc.) (@\@, 6@)
PU operation mode
.
Switchover mode External operation mode
6 Switch among PU operation, external operation, and TEYT
NET operation while keeping the same operation status.
NET operation mode
External operation mode (PU operation interlock)
X12 signal ON” PU operation mode
Operation mode can be switched to the PU operation peration moc
7 mode.

External operation mode

* For the terminal used for the X12 signal (PU operation interlock signal) input, set "12" in Pr. 178 to Pr. 189 (input terminal function selection) to assign

functions.

For Pr. 178 to Pr. 189, refer to lﬁ] Instruction Manual (applied).
When the X12 signal is not assigned, function of the MRS signal switches from MRS (output stop) to PU operation interlock signal.
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3.3.8 Large starting torque and low speed torque are necessary (advanced magnetic
flux vector control, real sensorless vector control) (Pr. 71, Pr. 80, Pr. 81, Pr. 800)

Magnetic flux

Sensorless

Advanced magnetic flux vector control can be selected by setting the capacity, poles and type of the motor used
in Pr. 80 and Pr. 81. When higher accuracy and fast response control is necessary, select the real sensorless
vector control and perform offline auto tuning and online auto tuning.
o What is advanced magnetic flux vector control?
The low speed torque can be improved by providing voltage compensation so that the motor current which
meets the load torque to flow. Output frequency compensation (slip compensation) is made so that the motor
actual speed approximates a speed command value. Effective when load fluctuates drastically, etc.
o What is real sensorless vector control?
This function enables vector control with a general-purpose motor without encoder. It is suitable for
applications below.
- To minimize the speed fluctuation even at a severe load fluctuation
- To generate low speed torque
- To prevent machine from damage due to too large torque (torque limit)
- To perform torque control

P;:a;l;e;fr Name {z::‘a; Setting Range Description
0to 8, 13 to 18, 20, By selecting a standard motor or constant
71 Applied motor 0 23, 24, 30, 33, 34, 40, 43, | torque motor, thermal characteristic and
44,50, 53, 54 motor constants of each motor are set.
SSKorless | 0.4 to 55kW Set the applied motor capacity.
80 Motor capacity 9999 75K or more | 0 to 3600kW
9999 V/F control
2,4,6,8,10 Set the number of motor poles.
81 Number of motor poles 9999 12, 14,16, 18, 20 X18 signal-ON:V/F Set 10 + number of
control + motor poles.
9999 V/F control
Oto 5 Vector control (Refer to page 58)
9 Vector control test operation
10 Speed control
800 Control method selection 20 1" Torque control Real sensorless
o MC signal-ON:torque vector control
MC signal-OFF:speed *
20 V/F control (advanced magnetic flux vector
control)

* Use Pr. 178 to Pr. 189 to assign the terminals used for the X18 and MC signal. (Refer to (%% Instruction Manual (applied)).

—i POINT I

If the following conditions are not satisfied, select V/F control since malfunction such as insufficient torque and

uneven rotation may occurr.

- The motor capacity should be equal to or one rank lower than the inverter capacity. (note that the capacity is
0.4kW or more)
Motor to be used is either Mitsubishi standard motor, high efficiency motor (SF-JR, SF-HR two-pole, four-pole, six-
pole 0.4kW or more) or Mitsubishi constant torque motor (SF-JRCA, SF-HRCA 200V class four-pole 0.4kW to
55kW). When using a motor other than the above (other manufacturer's motor), perform offline auto tuning without
fail. (advanced magnetic flux vector control)
When performing real sensorless vector control, offline auto tuning are necessary even when Mitsubishi motor is
used.
Single-motor operation (one motor run by one inverter) should be performed.

- The wiring length from inverter to motor should be within 30m. (Perform offline auto tuning in the state where
actual wiring work is performed when the wiring length exceeds 30m.)

—— CAUTION
- Uneven rotation slightly increases as compared to the V/F control. (It is not suitable for machines such as grinding machine and

wrapping machine which requires less uneven rotation at low speed.)
When terminal assignment is changed using Pr. 178 to Pr. 189 (input terminal function selection) , other functions may be affected.
Please make setting after confirming the function of each terminal.
When advanced magnetic flux vector control is performed with a surge voltage suppression filter (FR-ASF-H) connected,
output torque may decrease. In addition, do not use a sine wave filter (MT-BSL/BSC).
Do not perform real sensorless vector control with a surge voltage suppression filter (FR-ASF-H) or sine wave filer (MT-BSL/
BSC) connected.
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<Selection method of advanced magnetic flux vector control>

Setting procedure

Perform secure wiring. (Refer to page 8.)

¥

Set the motor. (Pr. 71) (Refer to page 55.)

Motor Pr. 71 Setting *1 Remarks
_ o SF-JR 0 (initial value)
Mitsubishi standard "gg_jr"4p 1 5kW or less 20
motor
Mitsubishi high | STHR 40
efficiency motor | yars 3 Offline auto tuning is
necessary.-
SF-JRCA 200V 4P 1
Mitsubishi constant- | SF-HRCA 200V 4P 50
torque motor i ingi
Others (SF-JRC, etc.) 13 Offline auto tuning is
necessary. -2
Other , Offline auto tuning is
manufacturer's — 3 nECEsSary.
standard motor -
Other
manufacturer's _ 13 Offline auto tuning is
constant torque necessary. =2
motor

*1  For other settings of Pr. 71 , refer to P Instruction Manual (applied).
*2  Refer to page 63 for offline auto tuning!

Set the motor capacity and the number-of motor/poles-according as required.
(Pr. 80, Pr. 81) (Refer to page 55.)

Set the 'motor-capacity (kW) in Pr. 80 Motor capacity and set the number
of motor poles (number of poles) in Pr. 81 Number of motor poles. (VIF
controlis' performed when the setting is "9999" (initial value).

Set the run command. (Refer to page 73.)

Select the start command and speed command.
(1) Start command

1) Operation panel: Setting by pressing / of the

operation panel
2) External command: Setting by forward rotation or reverse
rotation command (terminal STF or STR)
(2)Speed command

1) Operation panel: Setting by pressing of the operation panel

2) External analog command (terminal 2 or 4) :
Give a speed command using the analog signal input to
terminal 2 (or terminal 4).

3) Multi-speed command:
The external signals (RH, RM, RL) may also be used to give
speed command.

Test run

As required

Perform offline auto tuning. (Pr.96) (refer to page 63).
Select online auto tuning. (Pr.95) (refer to page 67).

- When higher accuracy operation is necessary, set online auto tuning after performing offline auto tuning and select real
sensorless vector control.

- Use Pr: 89 to adjust the motor speed fluctuation at load fluctuation. (Refer to 4 Instruction Manual (applied).)
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<Selection method of real sensorless vector control (speed control)>

l Speed control is exercised to match the speed command and actual motor speed.

Setting procedure

Perform secure wiring. (Refer to page 8.)

Set the motor. (Pr. 71) (Refer to page 55.)

Set "3" (standard motor) or "13" (constant torque motor) in Pr. 71
Applied motor.

Set the motor capacity and the number of motor poles according as required.
(Pr. 80, Pr. 81) (Refer to page 55.)
Set the motor capacity (kW) in Pr: 80 Motor capacity and set the number

of motor poles (number of poles) in Pr. 81 Number of motor poles. (VIF
control is performed when the setting is "9999" (initial value).

Select a control method. (Refer to page 55.)
Make speed control valid by selecting "10" (speed control) or "12"
(speed-torque switchover) for Pr. 800.
Set the run command. (Refer to page 73.)

Select the start command and speed command.
(1) Start command

1) Operation panel: Setting by pressing / of the

operation panel
2) External command: Setting by forward rotation or reverse
rotation command (terminal STF or STR)
(2)Speed command

1)-Operation panel: Setting by pressing of the operation panel

2) Externalanalog-command (terminal 2 or 4) :
Give a speed command using the analog signal input to
terminal 2 (or terminal 4),

3) Multi-speed command:
The external signals (RH, RM, RL) may also be used to give
speed-command.

Set the torque limity/ (Pr1810)
(Refer to B Instruction Manual (applied).)

Perform offline auto tuning. (Pr. 96) (Refer to page 63.)

¥

Test run

As required |
Select online auto tuning. (Pr. 95) (refer to page 67.)
Easy gain tuning (refer to page 68).
Manual input speed control gain adjustment (refer to page 70).

—— CAUTION

Make sure to perform offline auto tuning before performing real sensorless vector control.

The carrier frequencies are selectable from among 2k, 6k, 10k, 14kHz for real sensorless vector control.

Torque control can not be performed in the low speed region and at a low speed with light load. Choose vector control.
Performing pre-excitation (LX signal and X13 signal) under torque control may start the motor running at a low speed even
when the start command (STF or STR) is not input. The motor may run also at a low speed when the speed limit value=0 with a
start command input. Perform pre-excitation after making sure that there will be no problem in safety if the motor runs.

Do not switch between the STF (forward rotation command) and STR (reverse rotation command) during operation under
torque control. Overcurrent shut-off error (E.OCLI) or opposite rotation deceleration error (E.11) occurs.

For the 0.4K to 3.7K, the speed deviation may become large at 20Hz or less and torque may become insufficient in the low
speed region under 1Hz during continuous operation under real sensorless vector control. In such case, stop operation once
and reaccelerate to improve the problems.

When the inverter is likely to start during motor coasting under real sensorless vector control, set to make frequency search of
automatic restart after instantaneous power failure valid (Pr. 57 = "9999", Pr. 162 = "10").
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3.3.9 Higher accuracy operation using a motor with encoder (Vector control)

(Pr.71, Pr.80, Pr.81, Pr.359, Pr.369, Pr.800)

Vector:

Full-scale vector control can be performed fitting the FR-A7AP and using a motor with encoder. Fast response/
high accuracy speed control (zero speed control, servo lock), torque control, and position control can be
performed.

e What is vector control?
Excellent control characteristics when compared to V/F control and other control techniques, achieving the
control characteristics equal to those of DC machines.
It is suitable for applications below.
- To minimize the speed fluctuation even at a severe load fluctuation
- To generate low speed torque

- To prevent machine from damage due to too large torque (torque limit)
- To perform torque control or position control

- Servo-lock torque control which generates a torque at zero speed (i.e. status of motor shaft = stopped)

Parameter Initial . s
Number Name Value Setting Range Description
0to 8, 13 to 18, 20, By selecting a standard motor or constant
71 Applied motor 0 23, 24, 30, 33, 34, 40, 43, | torque motor, thermal characteristic and motor
44,50, 53, 54 constants of each motor are set.
55K orless | 0.4 to 55kW . .
. Set the applied motor capacity.
80 Motor capacity 9999 75K or more | 0 to 3600kW
9999 V/F control
2,4,6,8,10 Set the number of motor poles.
81 Number of motor poles 9999 12, 14, 16, 18, 20 X18 signal-ON:V/F Set 10 + number of
control « motor poles.
9999 V/F control
V) ow
; = (©)
Encoder
Clockwise direction as viewed
Encoder rotation from A'is forward rotation
359 . . 1
direction
ccv'v/
1 e {(0)
Encoder
Counter clockwise direction as
viewed from A is forward rotation
Set the number of pulses of the encoder.
369 Number of encoder 1024 0 to 4096 Set the number of pulses before multiplied by
pulses four
0 Speed control
1 Torque control
2 MC signal-ON:torque
MC signal-OFF:speed
3 Position control Vector control
4 MC signal-ON:position
MC signal-OFF:speed
800 Control method selection 20 5 MC signal-ON:torque
MC signal-OFF:position *
9 Vector control test operation
(Refer to B Instruction Manual (applied))
Real sensorless vector control
101012 (Refer to page 57)
20 V/F control (advanced magnetic flux vector
control)

* Use Pr. 178 to Pr: 189 to assign the terminals used for the X18 and MC signal. (Refer to % Instruction Manual (applied)).
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—i POINT I

If the conditions below are not satisfied, malfunction such as insufficient torque and uneven rotation may occur.

The motor capacity should be equal to or one rank lower than the inverter capacity. (note that the capacity is
0.4kW or more)

- Motor to be used is either Mitsubishi standard motor with encoder, high efficiency motor (SF-JR, SF-HR two-pole,
four-pole, six-pole 0.4kW or more) or Mitsubishi constant torque motor (SF-JRCA, SF-HRCA 200V class four-pole
0.4kW to 55kW) or vector control dedicated motor (SF-V5RU). When using a motor other than the above (other
manufacturer's motor), perform offline auto tuning without fail.

- Single-motor operation (one motor run by one inverter) should be performed.

- Wiring length from inverter to motor should be within 30m. (Perform offline auto tuning in the state where wiring
work is performed when the wiring length exceeds 30m.)

—— CAUTION
- Changing the terminal assignment using Pr. 178 to Pr. 189 (input terminal function selection) may affect the other functions. Make
setting after confirming the function of each terminal.
Do not perform vector control with a surge voltage suppression filter (FR-ASF-H) or sine wave filer (MT-BSL/BSC) connected.

DRIVE THE MOTOR
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<Selection method of speed control>
| Speed control is exercised to match the speed command and actual motor speed.

Setting procedure

Perform secure wiring. (Refer to page 31.)
4  Mount the FR-A7AP.
Set the motor and encoder. (Pr: 71, Pr.359, Pr.369)

Set Pr.71 Applied motor, Pr.359 Encoder rotation direction and Pr.369
Number of encoder pulses according to the motor and encoder used.
(Refer to page 33.)

Set the motor capacity and the number of motor poles according as required.
(Pr. 80, Pr. 81) (Refer to page 58.)

Set the motor capacity (kW) in Pr. 80 Motor capacity and set the number
of motor poles (number of poles) in Pr. 81 Number of motor poles. (VIF
control is performed when the setting is "9999" (initial value).

Select a control method. (Refer to page 58.)

Make speed control valid by selecting "0" (speed control), "2" (speed-
torque switchover), or "4" (speed-control switchover) for Pr.800.

Set the run command. (Refer to page 74.)

Select the start command and speed command.
(1) Start command

1) Operation panel: Setting by pressing @/ of the

operation panel
2) External- command:, Setting by forward rotation or reverse
rotation'’command!(terminal STF or STR)
(2)Speed command

1) Operation panel: Setting by pressing of the operation panel

2)Externalcanalog-command ((terminal 2 or 4) :
Give a speed command using the analog signal input to
terminal 2 (or terminal 4).

3) Multi-speed command:
Therexternal signals (RH, RM, RL) may also be used to give
speed command.

Set the torque limit. (Pr. 810)
(Refer to B® Instruction Manual (applied).)

!

Test run

As required |

- Perform offline auto tuning. (Pr.96) (refer to page 63).

- Select online auto tuning. (Pr.95) (refer to page 67).

- Easy gain tuning (refer to page 68)

- Manual input speed control gain adjustment (refer to page 70)
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<Selection method of torque control>

® Torque control is exercised to develop torque as set in the torque command.

® The motor speed becomes constant when the motor output torque and load torque are balanced.
For torque control, therefore, the speed is determined by the load.

® For torque control, the motor gains speed as the motor output torque becomes greater than the motor load.
To prevent overspeed, set the speed limit value so that the motor speed does not increase too high.
(Speed control is exercised during speed limit and torque control is disabled.)

® \When speed limit is not set, the speed limit value setting is regarded as OHz to disable torque control.

Setting procedure

Perform secure wiring. (Refer to page 31.)
4§  Mount the FR-A7AP.
Set the motor and encoder. (Pr. 71, Pr.359, Pr.369)
Set Pr.71 Applied motor, Pr.359 Encoder rotation direction and Pr.369

Number of encoder pulses according to the motor and encoder used.
(Refer to page 33.)

Set the motor capacity and the number of motor poles according as required.
(Pr. 80, Pr. 81) (Refer to page 58.)

Set the motor capacity (kW) in Pr. 80 Motor capacity and set the number
of motor poles (number of poles) in Pr. 81 Number of motor poles. (VIF
control is performed when the setting is "9999" (initial value).

Select a control method. (Refer to page 58.)
Set either "1" (torque control), "2" (speed-torque switchover) or "5"
(position-torque switchover) in P800 and make torque control valid.

Set the torque limit. (P~ 810)
(Refer to B Instruction Manual (applied).)

!

Set the speed limit.. (Pr. 807)
(Refer to B Instruction Manual (applied).)

!

Test run

As required
- Perform offline auto tuning. (Pr.96) (refer to page 63).
- Select online auto tuning. (Pr.95) (refer to page 67).
- Manual input torque control gain adjustment (refer to B Instruction Manual (applied))

DRIVE THE MOTOR
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<Selection method of position control>
@ In the position control, the speed command is calculated so that the difference between command pulse (or
parameter setting) and the number of feedback pulses from the encoder is zero to run the motor.
® This inverter can perform conditional position feed by contact input and position control by inverter conditional
pulse input.

Setting procedure

Perform secure wiring. (Refer to page 32.)
4  Mount the FR-A7AP.
Set the motor and encoder. (Pr: 71, Pr.359, Pr.369)
Set Pr.71 Applied motor, Pr.359 Encoder rotation direction and Pr.369

Number of encoder pulses according to the motor and encoder used.
(Refer to page 33.)

Set the motor capacity and the number of motor poles according as required.
(Pr. 80, Pr. 81) (Refer to page 58.)

Set the motor capacity (kW) in Pr. 80 Motor capacity and set the number

of motor poles (number of poles) in Pr. 81 Number of motor poles. (VIF
control is performed when the setting is "9999" (initial value).

Select a control method. (Refer to page 58.)

Make speed control valid by selecting "3" (speed control) "4" (speed-
torque switchover) or "5" (position/torque switchover) for Pr.800.

Selection of position command source. (Pr. 419)

Position command by contact input Position command by inverter pulse train input
Set "0" in Pr. 419 (initial value). Set "2"in Pr. 419.

Setting of parameter for position feed Selection of command pulse form.

(Pr.465 to Pr494). (Pr. 465 to Pr.494) (Pr. 428)
(Refer to B® Instruction Manual (applied).) l (Refer to B2 Instruction Manual (applied).)

Test run

As required

- Set the electronic gear. (refer to B Instruction Manual (applied))
- Setting of positioning adjustment parameter (refer to B Instruction Manual (applied))
- Gain adjustment of position control (refer to B Instruction Manual (applied))
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3.3.10 To exhibit the best performance of the motor performance (offline auto tuning)
(PI". 71, Pr. 83, Pr. 84, Pr. 96) Magnetic flux. Sensorless Vector.

The motor performance can be maximized with offline auto tuning.

o What is offline auto tuning?
When performing advanced magnetic flux vector control, real sensorless vector control or vector control, the
motor can be run with the optimum operating characteristics by automaticaly measuring the motor constants
(offline auto tuning) even when each motor constants differs, other manufacturer's motor is used, or the wiring

length is long.
Parameter Initial . A
Number i Value Setting Range Description

0to 8, 13to 18,20, | By selecting a standard motor or constant
7 Applied motor 0 23, 24, 30, 33, 34, 40, | torque motor, thermal characteristic and motor
43, 44, 50, 53, 54 constants of each motor are set.

Set the rated motor voltage(V).

83 Motor rated voltage 200/400V * 0 to 1000V * The initial value differs according to the
voltage level. (200V/400V)
84 Rated motor frequency 60Hz 10 to 120Hz Set the rated motor frequency (Hz).
0 Offline auto tuning is not performed
Auto tuning setting/ 1 Offllr?e auto tuning is performed without motor
96 0 running
status . S .
101 Offline auto tuning is performed with motor
running

—i POINT I

- This function is made valid only when a value other than/"9999" is'set in Pr. 80 and Pr. 81 and advanced magnetic
flux vector control or real sensorless vector. control is selected.

- You can copy the offline auto tuning data-(motor constants) to another inverter with the PU (FR-DUO07/FR-PU04).

- Even when motors (other manufacturer's motor, SF-JRC,- etc.) other than Mitsubishi standard motor, high
efficiency motor (SF-JR SF-HR 0.4kW or more), Mitsubishi constant-torque motor (SF-JRCA SF-HRCA 200V
class four-pole 0.4kW to 55kW) andvecton control dedicated-motor-(SF-V5RU) are used or the wiring length is
long, using the offline auto tuning function runs the motor with the optimum operating characteristics.

- Tuning is enabled even when a load|is-connected to the motor. (As the load is lighter, tuning accuracy is higher.
Tuning accuracy does not change even if the inertia is large.)

- For the offline auto tuning, you can select eitherithe motor'nen=rotation mode (P~ 96 = "1") or rotation mode. (Pr.
96="101").

- The rotation mode has higher tuning accuracy than the non-rotation mode.

- Reading/writing/copy of motor constants tuned by offline auto tuning are enabled.

- The offline auto tuning status can be monitored with the PU (FR-DUQ7/FR-PU04).

- Do not connect a surge voltage suppression filter (FR-ASF-H) to the 55K or less and sine wave filter (MT-BSL/BSC) to
the 75K or more between the inverter and motor.

DRIVE THE MOTOR
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(1) Before performing offline auto tuning

Check the following before performing offline auto tuning.
- Make sure advanced magnetic flux vector control (Pr. 80, Pr. 81), real sensorless vector control or vector control (Pr.

800) is selected. (Refer to page 55 )

- A motor should be connected. Note that the motor should be at a stop at a tuning start.
- The motor capacity should be equal to or one rank lower than the inverter capacity. (note that the capacity is 0.4kW

or more)

- The maximum frequency is 120Hz.
- Motors such as high-slip motor, high-speed motor and special motor cannot be tuned.
- Even if tuning is performed without motor running (Pr. 96 Auto tuning setting/status = "1"), the motor may run slightly.

Therefore, fix the motor securely with a mechanical brake, or before tuning, make sure that there will be no
problem in safety if the motor runs. (Caution is required especially in vertical lift applications). Note that if the motor
runs slightly, tuning performance is unaffected.

- Note the following when selecting offline auto tuning performed with motor running (Pr. 96 Auto tuning setting/status =

"101").

Torque is not enough during tuning.

The motor may be run at nearly its rated speed.
The brake is open.

No external force is applied to rotate the motor.

- Offline auto tuning will not be performed properly if it is performed with a surge voltage suppression filter (FR-ASF-

H) connected to the 55K or less and sine wave filter (MT-BSL/BSC) connected to the 75K or more between the
inverter and motor. Remove it before starting tuning.

- When exercising vector control, use the encoder that is coupled directly to the motor shaft without looseness.

Speed ratio should be 1:1.

(2) Setting

1) Set "1" or "101" in Pr. 96 Auto tuning setting/status

2

-When the settingis"1" ........ Tuning is performed without motor running.

It takes approximately-25 to 120s * until tuning is completed.

(Excitation noise is produced during tuning.)

* Tuning time. differs according;to-the inverter-capacity and motor type.

- When the setting is "101" ... ... Tuning is performed without motor running.

Ittakes approximately 40s until tuning is completed.

The motor runs at nearly its rated frequency.

) Set the rated voltage of motor (initial/value/is 200/400V)in Pr: 83 Motor rated voltage and rated frequency of motor

(initial value is 60Hz) in Pr. 84 Rated motor frequency .
(For a Japanese standard motor, etc. which has both 50Hz and 60Hz rated values, use it with initial value (200V/
60Hz or 400V/60Hz).)

3) Set Pr. 71 Applied motor according to the motor used.
Motor Pr. 71 Setting *
Mitsubishi standard SF-JR, SF-TH 3
motor SF-JR 4P-1.5kW or less 23
Mitsubishi high efficiency | SF-HR 43
motor Others 3
SF-JRCA 200V 4P, 13
Mitsubishi constant- | SF-TH (constant torque)
torque motor SF-HRCA 200V 4P 53
Others (SF-JRC, etc.) 13
Vector control dediated | SF-V5RU 33
motor SF-THY
Other manufacturer's _ 3
standard motor
Other manufacturer's
constant torque motor h 13

*
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(3) Execution of tuning

CAUTION
Before performing tuning, check the monitor display of the operation panel (FR-DUQ7) or parameter unit (FR-PUO4/FR-
PUOQ7) if the inverter is in the state ready for tuning. (Refer to 2) below) When the start command is turned on under V/F
control, the motor starts.

1)When performing PU operation, press @/ of the operation panel.
For external operation, turn on the run command (STF signal or STR signal). Tuning starts.

—— CAUTION
- When selecting offline auto tuning performed with motor running (Pr. 96 Auto tuning setting/status = "101"), caution must be
taken since the motor runs.

To force tuning to end, use the MRS or RES signal or press @ of the operation panel.

(Turning the start signal (STF signal or STR signal) off also ends tuning.)

During offline auto tuning, only the following I/O signals are valid:

- Input signals <valid signal> STOP, OH, MRS, RT, CS, RES, STF, STR

- Output terminal RUN, OL, IPF, FM, AM, A1B1C1

Since the RUN signal turns on when tuning is started, caution is required especially when a sequerence which releases a
mechanical brake by the RUN signal has been designed.

When executing offline auto tuning, input the run command after switching on the main circuit power (R/L1, S/L2, T/L3) of the
inverter.

Do not perform ON/OFF switching of the second function selection signal (RT) during execution of offline auto tuning. Auto
tuning is not excecuted properly.

Setting offline auto tuning (Pr. 96 Auto tuning setting/status = "1/ 0r101") will make pre-excitation invalid.

2)Monitor is displayed on the operation panel (FR-DUQ7) and parameter unit (FR-PUO4/FR-PUQ7) during tuning as
below.

Parame|ter Unit

(FR-PUO4/FR-PU07) Display Operation Panel (FR-DU07) Display

Pr. 96 setting 1 101 1 101
, T 1 T 1
(1) Setting 1 101
--- STOP_ Py --- STOP_PU
TUNE 2 TUNE 102
progress
STF FWD _PU STF FWD PU
Tt Tt
TUNE 3 TUNE 103
(3) Normal end COMPLETION COMPLETION
STF_STOP__PU STF_STOP__PU ==
Flickering Flickering

(4) Error end (when

i T
the mvgrter . TUNE
protective function ERROR

STF STOP PU

is activated)

-‘Reference: Offline auto tuning time (when the initial value is set)

Offline Auto Tuning Setting Time

Approximately 25 to 120s
(Tuning time differs according to the inverter capacity and motor type.)

Approximately 40s

(Offline auto tuning time varies with the acceleration and deceleration time
settings as indicated below. Offline auto tuning time = acceleration time +
deceleration time + approx. 30s)

Non-rotation mode (Pr. 96 ="1")

14
o
-
o
=
w
I
-
w
=
14
(]

Rotation mode (Pr. 96 = "101")
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3)When offline auto tuning ends, press @ of the operation panel during PU operation. For external operation, turn

off the start signal (STF signal or STR signal).
This operation resets the offline auto tuning and the PU's monitor display returns to the normal indication.
(Without this operation, next operation cannot be started.)

REMARKS

- Do not change the Pr 96 setting after completion of tuning (3 or 103).
If the Pr. 96 setting is changed, tuning data is made invalid.
If the Pr. 96 setting is changed, tuning must be performed again.

4)If offline auto tuning ended in error (see the table below), motor constants are not set.
Perform an inverter reset and restart tuning.

Error Display Error Cause Remedy
8 Forced end Set ."1" or "101" in Pr. 96 and perform tuning
again.

9 Inverter protective function operation Make setting again.

91 Current limit (stall prevention) function was Increasg acceleration/deceleration time.
activated. Set"1"in Pr. 156 .

92 Converter output voltage reached 75% of Check for fluctuation of power supply voltage.
rated value.

93 Calculatif)n error Chepk the motor wiring and make setting
A motor is not connected. again.

5)When tuning is ended forcibly by pressing @ or turning off the start signal (STF or STR) during tuning, offline

auto tuning does not end normally. (The motor constants have not been set.)
Perform an inverter reset and restart tuning;

—— CAUTION
- The motor constants measured once in the offline auto tuning are stored as parameters and their data are held until the

offline auto tuning is performed again:
An instantaneous power failure occurring during tuning will result in a tuning error.
After power is restored, the inverter-goes into the normal operation-mode! Therefore, when STF (STR) signal is on, the motor
runs in the forward (reverse) rotation.
Any alarm occurring during tuning is handled as in the ordinary mode. Note that if an error retry has been set, retry is ignored.
The set frequency monitor displayed during, the offline auto tuning, is OHz.

A CAUTION

A Note that the motor may start running suddenly.

AWhen the offline auto tuning is used in vertical lift application, e.g. a lifter, it may drop due to insufficient torque.
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3.3.11 High accuracy operation unaffected by the motor temperature
(Online auto tuning) (PI'. 95) Magnetic flux. Sensorless Vector

When online auto tuning is selected under advanced magnetic flux vector control, real sensorless vector control
or vector control, excellent torque accuracy is provided by temperature compensation even if the secondary
resistance value of the motor varies with the rise of the motor temperature.

Parameter Initial . s
Number Name Value Setting Range Description
. . 0 Online auto tuning is not performed
95 Onllng auto tuning 0 1 Start-time online auto tuning
selection
2 Magnetic flux observer (normal tuning)

(1) Start-time online auto tuning (setting is "1")

- By quickly tuning the motor constants at a start, high accuracy operation unaffacted by the motor temperature and
stable operation with high torque down to ultra low speed can be performed.

- Make sure advanced magnetic flux vector control (P80, Pr.81 ) or real sensorless vector control (P800 ) is selected.
(Refer to page 55.)

- Before performing online auto tuning, perform offline auto tuning without fail.

<Operation method>

1) Check that "3" or "103" (offline auto tuning completion) is set in Pr. 96 Auto tuning setting/status.
2) Set "1" (start-time online auto tuning) in Pr. 95 Online auto tuning selection.
Online auto tuning is performed from the next starting.

i i FWD) @ ' )
3) When performing PU operation, press \//\\J of the operation panel

For external operation, turn on the run-command-(STF signal or STR'signal).

—— CAUTION
For using start-time online auto tuning in vertical-lift applications,”examine the utilization of a brake sequence for the brake

opening timing at a start. Though the tuning ends in about a maximum of 500ms after a start, torque is not provided fully during
that period. Therefore, note that there may be @ 'possibility-of drop-due to-gravity.

(2) Magnetic flux observer (normal‘tuning)(setting value is "2")

- When exercising vector control using a motor with.encoder, it-is effective for torque accuracy improvement.
The current flowing in the motor and the inverter output voltage are used to estimate/observe the magnetic flux in
the motor.
The magnetic flux of the motor is always detected with high accuracy so that an excellent characteristic is provided
regardless of the change in the temperature of the secondary resistance.
- Vector control (P80, Pr.81, Pr.800) should be selected. (Refer to page 58.)
CAUTION
For the SF-V5RU, SF-JR (with encoder), SF-HR (with encoder), SF-JRCA (with encoder) or SF-HRCA (with encoder), it is not
necessary to perform offline auto tuning to select adaptive magnetic flux observer.(Note that it is necessary to perform offline
auto tuning (non-rotation mode) for the wiring length resistance to be reflected on the control when the wiring length is long
(30m or longer as reference).

REMARKS
- Online auto tuning does not operate if the MRS signal is input, if the preset speed is less than the Pr. 13 Starting frequency, or if
the starting conditions of the inverter are not satisfied, e.g. inverter error.
Online auto tuning does not operate during deceleration or at a restart during DC brake operation.
Invalid for jog operation.
Automatic restart after instantaneous power failure overrides when automatic restart after instantaneous power failure is selected.
(Start-time online auto tuning is not performed at frequency search.)
Perform online auto tuning at a stop with the X28 signal when using automatic restart after instantaneous power failure together.
(Refer to B[® Instruction Manual (applied) for details.)
Zero current detection and output current detection are valid during online auto tuning.
The RUN signal is not output during online auto tuning. The RUN signal turns on at a start.
If the period from an inverter stop to a restart is within 4s, start-time tuning is performed but the tuning results are not reflected.

DRIVE THE MOTOR
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3.3.12 To perform high accuracy / fast response operation (gain adjustment of real
sensorless vector control) (Pr. 818 to Pr. 821, Pr. 880)

Sensorless Vector:

The ratio of the load inertia to the motor inertia (load inertia moment ratio) is estimated in real time from the
torque command and speed during motor operation by vector control. As optimum gain of speed control and
position control are automatically set from the load inertia ratio and response level, time and effort of making gain

adjustment are reduced. (Easy gain tuning)

When the load inertia ratio can not be estimated due to load fluctuation or real sensorless vector control is
exercised, control gain is automatically set by manually inputting the load inertia ratio.

Make a manual input adjustment when vibration, noise or any other unfavorable phenomenon occurs due to
large load inertia or gear backlash, for example, or when you want to exhibit the best performance that matches

the machine.
Parameter o . o
Number Name Initial Value | Setting Range Description
Easy gain tuning Set the response level.
818 . 2 1to 15 . .
response level setting 1: Slow response to 15: Fast response
0 Without easy gain tuning
Easy gain tuning With load estimation, with gain calculation
819 - 0 1
selection (only under vector control)
2 With load (Pr: 880) manual input, gain calculation
Set the proportional gain for speed control.

820 Speed control P gain 1 60% 0 to 1000% (Increasing the value improves trackability in
response to a speed command change and
reduces speed variation with disturbance.)

Set the integral time during speed control.
821 Speed control integral 0.333s 0o 20s (Decrgase the vall.Je.: to shorten. the time talfep for
time 1 returning to the original speed if speed variation
with disturbance occurs.)
880 Load inertia ratio 7 times 0 to 200 times Set the load intertia ratio to the motor.

(1) Easy gain tuning execution procedure (Pr.819 = "1" load inertia ratio automatic estimation)

Easy gain tuning (load inertia ratio automatic
estimation) is valid only in the speed/ control=or
position control mode under vector control.
It is invalid under torque control, V/F control,
advanced magnetic flux vector control and real
sensorless vector control.
1) Set the response level using Pr.818 Easy gain
tuning response level setting.
Refer to the diagram on the right and set the
response level.
Increasing the value will improve trackability
to the command, but too high value will
generate vibration.
The relationship between the setting and
response level are shown on the right.
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2) Each control gain is automatically set from the load inertia ratio estimated during acceleration/deceleration
operation and the Pr. 818 Easy gain tuning response level setting value.
Pr. 880 Load inertia ratio is used as the initial value of the load inertia ratio for tuning. Estimated value is set in Pr.
880 during tuning.
The load inertia ratio may not be estimated well, e.g. it takes a long time for estimation, if the following
conditions are not satisfied.
- Time taken for acceleration/deceleration to reach 1500r/min is 5s or less.
- Speed is 150r/min or more.
- Acceleration/deceleration torque is 10% or more of the rated torque.
- Abrupt disturbance is not applied during acceleration/deceleration.
- Load inertia ratio is approx. 30 times or less.
- No gear backlash nor belt looseness is found.

3) Press @ or RED to estimate the load inertia ratio or calculate gain any time.(The operation command for

external operation is the STF or STR signal.)
(2) Easy gain tuning execution procedure (Pr.819 = "2" load inertia manual input)

Easy gain tuning (load inertia ratio manual input) is valid only in the speed control under real sensorless vector
control or in the speed control or position control mode under vector control.
1) Set the load inertia ratio to the motor in Pr. 880 Load inertia ratio.
2) Set "2" (with easy gain tuning) in Pr. 819 Easy gain tuning selection. Then, Pr. 820 Speed control P gain 1 and Pr. 821
Speed control integral time 1 are automaticaly set by gain calculation.
Operation is performed in a gain adjusted status from the next operation.
3) Perform a test run and set the response level in Pr. 818 Easy gain tuning response level setting. Increasing the value will
improve trackability to the command, but too high value will generate vibration. (When "2" (parameter write enabled
during operation) is set in Pr. 77 Parameter write selection , response level adjustment can be made during operation.)

REMARKS

- When "1 or 2" is set in Pr. 819 and then returned the Pr. 819 setting to "0" after tuning is executed, tuning results which are set in
each parameter remain unchanged.

- When good tuning accuracy is not obtained” after executing-easy gain tuning  due to disturbance and such, perform fine
adjustment by manual input. Set "0" (without easy gain tuning) in,Pr. 819.

(3) Automatically set parameters by easy gain'tuning

The following table indicates the relationship bétweeneasy.gain tuning function and gain adjustment parameter.

Easy Gain Tuning Selection (Pr. 819 ) Setting
0 1 2

a) Inertia estimation result (RAM) by
easy gain tuning is dispayed.
b) Set the value in the following cases:
» Every hour after power-on
* When a value other than "1" is
Manual input setin Pr.819 Manual input
* When vector control is changed
to other control (V/F control etc.)
using Pr.800
c) Write is enabled only during a stop
(manual input)
a) Tuning result (RAM) is displayed. a) Gain is calculated when "2" is
setin Pr:819 and the result is
set in the parameter.

Load inertia ratio
(Pr. 880)

Speed control P gain 1

g)réifjoéontrol intearal time 1 b) Set the value in the following cases: | b) When the value is read, the
(IE 821) 9 » Every hour after power-on tuning result (parameter

" . Manual input * When a value other than "1" is setting value) is displayed.
Model speed control gain setin Pr8i9
g:sfti)g: loob gain * When vector control is changed
(Pr- 422) P9 to other control (V/F control etc.)

" using Pr.800

¢) Write (manual input) disabled c) Write (manual input) disabled
—— CAUTION

Performing easy gain tuning with larger inertia than the specified value during vector control may cause malfunction such as
hunting. In addition, when the motor shaft is fixed with servo lock or position control, bearing may be damaged. To prevent
these, make gain adjustment by manual input without performing easy gain tuning.
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(4) Manual input speed control gain adjustment

- Make adjustment when any of such phenomena as unusual machine vibration/noise, low response level and
overshoot has occurred.

Proportional gain - Pr. 820 Speed control P gain 1 = "60%" (initial value) is equivalent to

120rad/s (speed responce of the motor alone). Increasing the
setting value improves the response level, but a too large gain will
produce vibration and/or unusual noise.

200rad/s [----------—>

120rad/s |----- 3 .
! ! - Decreasing the Pr. 821 Speed control integral time 1 shortens the
_ Pr820 return time taken at a speed change. However, a too short time will
60% 100%  Setting generate an overshoot.

(initial value)

- When there is load inertia, the actual speed gain is as given below.

Load S
fluctuation
—/\

Speed 1
1k Since increasing the proportional gain enhances the
—— response level and decreases the speed fluctuation.
*

Decreasing the integral time shortens the return time taken.
Also, when there is load inertia, the actual speed gain decreases as indicated below.

JM JM: Inertia of the motor

Actual speed gain = speed gain of motor without load % MOl JL: Motor shaft-equivalent load inertia

- Adjustment procedures are as below:;
1)Check the conditions and simultaneously change the Pr. 820 value.
2)If you cannot make proper adjustment, change-the 2,821 value and repeat step 1).

Phenomenon/

No. Condition Adjustment Method

Set the Pr. 820 and Pr. 821 values a little higher.
When a speed rise is slow, increase the value 10% by 10% until just before

1 .Load inertia Pr. 820 vibration/noise is produced, and set about 0.8 to 0.9 of that value.
is large :
Pr 821 If an‘overshoot occurs; double the value until an overshoot does not occur, and
" set about 0.8 to 0.9 of that value.
Set the Pr. 820 value a little lower and the Pr. 821 value a little higher.
Vibration/noise Pr 820 Decrease the value 10% by 10% until just before vibration/noise is not produced,
2 generated from ’ and set about 0.8 to 0.9 of that value.
mechanical system Pr 821 If an overshoot occurs, double the value until an overshoot does not occur, and

set about 0.8 to 0.9 of that value.

Set the Pr. 820 value a little higher.

When a speed rise is slow, increase the value 5% by 5% until just before
vibration/noise is produced, and set about 0.8 to 0.9 of that value.

Set the Pr. 821 value a little lower.

3 Slow response Pre 820

Long return time

4 (response time) Decrease the Pr: 821 value by half until just before an overshoot or the unstable phenomenon
does not occur, and set about 0.8 to 0.9 of that value.
Overshoot Set the Pr. 821 value a little higher.
5 or unstable Double the Pr. 821 value until just before an overshoot or the unstable phenomenon does not
phenomenon occurs. occur, and set about 0.8 to 0.9 of that value.

- When making manual input gain adjustment, set "0" (without easy gain tuning) (initial value) in Pr. 819 Easy gain tuning
selection.
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(5) Troubleshooting

Z

Before operation

Phenomenon

Cause

Countermeasures

Motor does not rotate.
(Vector control)

(1) The motor wiring is wrong

(2) Encoder specifications (encoder
specification selection switch
FR-A7AP) are wrong

(3) The encoder wiring is wrong.

(4) The Pr: 369 Number of encoder
pulses setting and the number of
encoder used are different.

(5) Encoder power specifications

are wrong. Or, power is not input.

(1) Wiring check
Select V/F control (Pr:800 = 20) and check the rotation
direction of the motor.
Check the speed monitor output from output terminal

160V " for more in Pr. 19 Base frequency voltage, and
normal. (If it runs in the clockwise direction,

(FR-A7AP) of differential/complimentary

wrong.

FM.
For the FR-V5RU, set "170V" for 3.7kW or less and "
set "50HZ" in Pr. 3 Base frequency.
When the forward rotation signal is input,
the motor running in the counterclockwise
uc.. direction as viewed from the motor shaft is
the phase sequence of the inverter
secondary side wiring is incorrect.)
(2) Check the encoder specifications.
Check the encoder specifications selection switch
(3) Check that FWD is displayed when running the motor
in the counter-clockwise direction from outside during
a stop of the inverter with vector control setting.
If REV is displayed, the encoder phase sequence is
Perform the correct wiring or match the Pr.359 Encoder
rotation direction.
Pr. 359
setting

Relationship between the motor

and encoder
0 =R

Ol
Encoder

Clockwise direction as viewed
from A is forward rotation

ccw
1 s {
(Initial value) Encoder

Counter clockwise direction as

viewed from A is forward rotation

(4) The motor will not run if the parameter setting is
smaller than the number of encoder pulses used. Set
the Pr. 369 Number of encoder pulses correctly.

(5) Check the power specifications (5V/12V/15V/24V) of
encoder and input the external power supply.

Motor does not run at
correct speed. (Speed

(1) The speed command from the
command device is incorrect.
The speed command is
compounded with noise.

(1) Check that a correct speed command comes from the
command device.
Decrease Pr. 72 PWM frequency selection.

2 (2) The speed command value (2) Readjust speed command bias/gain Pr. 125, Pr. 126, C2
command does not match .
does not match the inverter- to C7 and CI2 to C15.
actual speed) .
recognized value.
(3) The number of encoder pulses | (3) Check the setting of Pr.369 Number of encoder pulses.
setting is incorrect. (vector control)
(1) Insufficient torque. (1) -1 Increase the torque limit value.
Torque limit is actuated. (Refer to torque limit of speed control on %
3 Speed does not rise to the Instruction Manual (applied) )

speed command.

(2) Only P (proportional) control is
selected.

(1)-2 Insufficient capacity

(2) When the load is heavy, speed deviation will occur
under P (proportional) control. Select PI control.
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Before operation

AN

Phenomenon

Cause

Countermeasures

(1) The speed command varies.

(1) -1 Check that a correct speed command comes from
the command device. (Take measures against
noises.)

(1) -2 Decrease Pr. 72 PWM frequency selection.

(1) -3 Increase Pr. 822 Speed setting filter 1. (Refer to L%
Instruction Manual (applied) )

4 | Motor speed is unstable. | (2) Insufficient torque. (2) Increase the torque limit value.
(Refer to torque limit of speed control on [%
Instruction Manual (applied) )
(3) The speed control gains do not | (3) -1 Perform easy gain tuning. (Refer to page 68 )
match the machine. (machine (3) -2 Adjust Pr. 820, Pr. 821. (Refer to page 70)
resonance) (3) -3 Perform speed feed forward/model adaptive speed
control.
(1) The speed control gain is high. | (1) -1 Perform easy gain tuning. (Refer to page 68)
(1) -2 Decrease Pr. 820 and increase Pr. 821.
Motor or machine hunts (1) -3 Perform speed feed foward control and model
5 | (vibration/noise is adaptive speed control.
produced). (2) The torque control gain is high. (2) Decrease the Pr. 824 value. (Refer to % Instruction
Manual (applied) )
(3) The motor wiring is wrong. (3) Check the wiring
(1) Insufficient torque. (1) -1 Increase the torque limit value.
Acceleration/deceleration (Refer to torque limit of speed control on %
6 | time does not match the Instruction Manual (applied) )
setting. (1) -2 Perform speed feed foward control.
(2) Large load inertia. (2) Set the acceleration/deceleration time that meets the
load.
(1) The_speed control gains do not .| (1) -1 Perform easy gain tuning. (Refer to page 68)
match the machine. (1) -2 'Adjust Pr. 820, Pr. 821. (Refer to page 70)
. . (1) -3 Perform speed feed foward control and model
7 Ma(;h::le operation is adaptive speed control.
unstable (2) Slow response because of (2) Change the acceleration/deceleration time to an
improper acceleration/ optimum-value.
deceleration time of the inverter.
. Speed fluctuates at low (1) ?:;Teiec;:tffect of high-carrier (1) Decrease Pr. 72 PWM frequency selection.

speed.

(2) Low speed control 'gain.

(2) Increase Pr: 820 Speed control P gain 1.
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Start/stop from the operation panel (PU
7 operation mode)

3.4 Start/stop from the operation panel (PU operation mode)

[Connection diagram]

4| POINT i Inverter

From where is the frequency command given? E(]:rii\fngzipply . §ft§ \L} & Motor
Operation at the frequency set in the frequency setting mode —9T/L3 W o—
of the operation panel —Refer to 3.4.1 (Refer to page 73)

- Operation using the setting dial as the volume FR-DUO7
—Refer to 3.4.2 (Refer to page 74) 9

- Change of frequency with ON/OFF switches connected to
terminals —Refer to 3.4.3 (Refer to page 75)

- Frequency setting with a voltage output device
—Refer to 3.4.4 (Refer to page 76)

- Frequency setting with a current output device
—>Refer to 3.4.5 (Refer to page 77)

3.4.1 Set the set frequency to operate (example: performing operation at 30Hz)
Operation

1.Screen at powering on
The monitor display appears.

2 .Press to choose the PU N PU indication is lit.
operation mode. m
(> & o)

3.Tum to show the frequency N P
you want to set. O m Fli%kerts 5for

= - about 5s <

4 .\While the value is flickering, @ > m _

press @ to set the frequency. v -

The frequency flickers for about 5s.
If you do not press @ the value flickers for about 5s Flicker - Frequency setting complete!!

and the display then returns to 0.00 (display) Hz.
At this time, return to "Step 3" and set the frequency again.

3sllatér
5 . After the value flickered for about 3s O

. L ‘ |:> MON © 11/
the display returns to 0.00 (monitar display). — i PU _EXT NET
Press (or ) to start operation. o e FWD

6.To change the set frequency, perform the
operation in above steps 3 and 4.
(Starts from the previously set frequency.)

MON
7 .Press @ to stop. @ =) m — . PU EXT NET

REV FWD

'07 Operation cannot be performed at the set frequency ... Why?
& Did you carry out step 4 within 5s after step 3?7 (Did you press @ within 5s after turning ?)
'07 The frequency does not change by turning ... Why?
& Check to see if the operation mode selected is the external operation mode. (Press @T“D to change to
the PU operation mode.)
'07 Operation does not change to the PU operation mode ... Why?
& Check that "0" (initial value) is set in Pr. 79 Operation mode selection.
& Check that the start command is not on.
',,7 Change acceleration time & Pr. 7 (Refer to page 53)
'07 Change deceleration time (& Pr. 8 (Refer to page 53)

@For example, limit the motor speed to 60Hz maximum. (& Set "60Hz" in Pr. 1. (Refer to page 52)

REMARKS

Press @ to show the set frequency.

DRIVE THE MOTOR

: @ can also be used like a potentiometer to perform operation. (Refer to page 74)
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Start/stop from the operation panel (PU
operation mode)

3.4.2 Use the setting dial like a potentiometer to perform operation.

—i POINT i

Set "1" (setting dial potentiometer mode) in Pr. 161 Frequency setting/key lock operation selection.

| Operation example | Change the frequency from OHz to 60Hz during operation

Operation ——— — Display ———
1.Screen at powering on ,':,',':,' ,'_-,' I M(l:XT

The monitor display appears. — REY VD

2. Press to choose the PU operation 2 PU indication is it.

3. Change Pr. 161 to the setting value " | ".
(Refer to page 43 for change of the setting.)

4 press (or ) to start the inverter.

5.7um @ until "60.00" appears. N ”
The flickering frequency is the set frequency. = m - m
7 N

You need not press@.
The frequency flickers for about 5s.

- If flickering "60.00" turns to "0.0", the Pr.' 161 Frequency setting/key lock operation selection setting may not be "1".

- Independently of whether the inverter is running or at a stop, the frequency can be set by merely turning @ .

74



Start/stop from the operation panel (PU
7/ operation mode)

3.4.3 Use switches to give a start command and a frequency command (multi-speed
setting)

—i POINT i

Use @/@ to give a start command.

- Pr. 79 Operation mode selection must be set to "4" (external/PU combined operation mode 2)
- The initial values of the terminals RH, RM, RL are 60Hz, 30Hz, and 10Hz. (Refer to page 79 to change frequencies

using Pr. 4, Pr. 5 and Pr. 6.)
- Operation at 7-speed can be performed by turning on two (or three) terminals simultaneously.

(Refer to (B Instruction Manual (applied).)
[Connection diagram]

Inverter <, Speed1
Three-phase SR ud Ig (High speed) Speed 5
AC power supply S/IL2 V Motor g 1\ Speed 2 )
—©°TL3 w g TS speeaa| 1]
High speed ——— RH H 3 i Low speed) i i i Speed 7
Middle speed ¢—— RM S SN S W L S e
! P Cool T T i Time
Low speed ¢ RL RH o~ 1 C | mm
) onl ON [ONT ON
- RN\ T t t
FR-DUO7. RL [oN] [oN 1 [oN

/), @

Operation

1. Screen at powering on
The monitor display appears.

2. Change the Pr: 79 setting,to "% ".
(Refer to page 43 for change of the setting.)

3. Press the start switch @ (or). 2

FWD (or REV) flickers.
When the frequency command is not
given, it flickers.

Low speed
4 . Turn on the low speed switch (RL).

The output frequency increases to 10Hz =
according to Pr. 7 Acceleration time.
Low speed
5. Turn off the low speed switch (RL).
The output frequency decreases to OHz % =

according to Pr. 8 Deceleration time.

6.Turn off the start switch @
FWD (or REV) turns off. @ -

? 60Hz for the RH, 30Hz for the RM and 10Hz for the RL are not output when they are turned on ... Why?
& Check for the setting of Pr. 4, Pr. 5, and Pr. 6 once again.
& Check for the setting of Pr. I Maximum frequency and Pr. 2 Minimum frequency once again.
(Refer to page 52.)
& Check that Pr. 180 RL terminal function selection = "0", Pr. 181 RM terminal function selection = "1", Pr.

182 RH terminal function selection = "2" and Pr. 59 Remote function selection = "0". (all are initial values)

? [FWD (or REV)] lamp is not lit ... Why?
& Check that wiring is correct. Check the wiring once again.
& Check for the Pr. 79 setting once again. (Pr. 79 must be set to "4".)
(Refer to page 54.)
? Change the frequency of the terminal RL, RM, and RH. ... How?
& Refer to page 79 to change the running frequency at each terminal in Pr. 4 Multi-speed setting (high
speed), Pr. 5 Multi-speed setting (middle speed), and Pr. 6 Multi-speed setting (low speed).
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Start/stop from the operation panel (PU
operation mode) \?

3.4.4 Perform frequency setting by analog (voltage input)

—{ POINT i

Use @/ REV) to give a start command.
- Pr. 79 Operation mode selection must be set to "4" (external/PU combined operation mode 2)

[Connection diagram]
(The inverter supplies 5V of power to the frequency setting potentiometer.(Terminal 10))

Inverter
Three-phase R/L1 Uo—
AC power suppl S/IL2 \ e—— Motor
power supply T3 We—

10

Frequency setting

potentiometer
FR-DUO7

Operation

1. Screen at powering on
The monitor display appears.

2. Change the Pr. 79 setting to " 4",
(Refer to page 43 for change of the setting.)

3. Start

Press the start switch (Fwpj(or ).

Operation status indication of FWD (or REV)

flickers. (
CAUTION
When both the forward switch and reverse
switch turn on, the inverter will not start.
Also, if both switch turn on while running,
the inverter stops.

4 . Acceleration —> constant speed 56
Turn the volume (frequency setting 2 .
potentiometer) clockwise slowly to full. @\ b
The frequency value on the indication increases
according to Pr. 7 Acceleration time until 60Hz is
displayed.

5. Deceleration P s
Turn the volume (frequency setting potentiometer)
counterclockwise slowly to full.

The frequency value on the indication decreases
according to Pr. 8 Deceleration time unitl 0.00Hz is
displayed and operation status indication of FWD
or REV flickers.

The motor stops.

6. Stop

Press . @
Operation status indication of FWD (or REV)
turns off.

? Change the frequency (60Hz) of the maximum value of potentiometer (at 5V, initial value)
& Adjust the frequency in Pr. 125 Terminal 2 frequency setting gain frequency. (Refer to page 82.)

? Change the frequency (0Hz) of the minimum value of potentiometer (at 0V, initial value)
& Adjust the frequency in calibration parameter C2 Terminal 2 frequency setting bias frequency. (Refer to

(B2 Instruction Manual (applied).)
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Start/stop from the operation panel (PU
7/ operation mode)

3.4.5 Perform frequency setting by analog (current input)

—i POINT i
Use / to give a start command.

- Turn the AU signal on.
- Pr. 79 Operation mode selection must be set to "4" (external/PU combined operation mode 2)

[Connection diagram]

Inverter
Three-phase - o RI/L1 Uepr——
o S/L2 \VV e———— Motor
AC power supply —9% TI5 Wo——
AU signal AU
SD

Output of the 4(+)
adjustment meter

(4 to 20mADC)

Operation

1.Screen at powering on
The monitor display appears.

2. Change the Pr: 79 setting to "+ ".
(Refer to page 43 for change of the setting.)

3. start
Check that the terminal 4 input selection signal (AU) is on.
Press the start switch @ (or @ ).
FWD or REV of operation status indication flickers. ( )

CAUTION
When both the forward switch and reverse switch
turn on, the inverter will not start.

Also, if both switch turn on while running; the
inverter stops.

Flickering

4 . Acceleration —> constant speed

Perform 20mA input. Output of the
The frequency value on the indication increases adjustment meter
according to Pr. 7 Acceleration time until 60.00Hz is (4 to 20mADC)
displayed.

. Deceleration
> Perform 4mA input. QUtPUt of the

o adjustment meter

The frequency value on the indication decreases (4 to 20mADC)

according to Pr. 8 Deceleration time until 0.00Hz is

displayed and the operation status indication of FWD or

REV flickers.

The motor stops.

6. Stop

Press . @
FWD or REV of the operation status indication turns off.

| Pr. 184 AU terminal function selection must be set to "4" (AU signal) (initial value). (Refer to @E Instruction Manual (applied).)

? Change the frequency (60Hz) at the maximum value of potentiometer (at 20mA, initial value)
& Adjust the frequency in Pr. 126 Terminal 4 frequency setting gain frequency. (Refer to page 84.)

? Change the frequency (OHz) at the minimum value of potentiometer (at 4mA, initial value)

& Adjust the frequency in calibration parameter C5 Terminal 4 frequency setting bias frequency. (Refer to

(B Instruction Manual (applied).)
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Make a start and stop with terminals
(external operation) X

3.5 Make a start and stop with terminals (external operation)

—{_POINT ]

From where is the frequency command given?
- Operation at the frequency set in the frequency setting mode of the operation panel — Refer to 3.5.1(Refer to page 78)
- Give a frequency command by switch (multi-speed setting) — Refer to 3.5.2 (Refer to page 79)

Perform frequency setting by a voltage output device — Refer to 3.5.3 (Refer to page 81)

Perform frequency setting by a current output device — Refer to 3.5.5 (Refer to page 83)

3.5.1 Use the set frequency set by the operation panel (Pr. 79 = 3)

—i POINT ! [Connection diagram]

- Switch terminal STF(STR)-SD on to give a start Inverter
command. Three-phase — o R/IL1 Ue—

- Set "3" in Pr 79 (External/PU combined AC power supply —¢ S/L2 \ e— Motor
operation mode 1). _ —9 T3 We—
Refer to page 73 for the set frequency by the FPFI}tNaFd rotation STF
operation panel. sta .

Reverse rotation ¢— STR
start
SD

FR-DUO7_

Operation
MON © 1201
1.Screen at powering on PU EXT NET
V BV FWD

The monitor display appears.

2.Change the Pr. 79 setting to " J".
(Refer to page 43 for change of the setting.)

Forward
3.Tumn the start switch (STF or STR) on. rotation Reverse
#The motor runs at the frequency-set in the-set ON rotation
frequency mode of the operation panel. t =
4 Turn 0 to change running frequency. / R .
Display the frequency you want to set. Y = m ; Flickers for about 5s ;

The frequency flickers for about 5s.

\»
5.While the value is flickering, press @ to set the @ EN m _
—

frequency.
If you do not press @,the value flickers for about Flicker --- Frequency setting complete!!
5s and the display then returns to 0.00 (display) Hz.
At this time, return to "Step 3" and set the frequency again.
Forward
rotation
©.Tumn the start switch (STF or STR) off. Fig;’;irii
The motor decelerates according to Pr. 8 Deceleration ‘ =
time to stop. OFF

- Pr. 178 STF terminal function selection must be set to "60" (or Pr. 179 STR terminal function selection must be set to "61").

(all are initial values)
- When Pr. 79 Operation mode selection is set to "3", multi-speed operation (refer to page 79) is also made valid.

? When the inverter is stopped by @ of the operation panel (FR-DUQ7), m and

Flickeroinlg‘
displayed alternately.
& 1. Turn the start switch (STF or STR) off.

2. The display can be reset by .
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Make a start and stop with terminals
7 (external operation)

3.5.2 Use switches to give a start command and a frequency command
(multi-speed setting) (Pr. 4 to Pr. 6)

—i POINT i

- Start command by terminal STF (STR)-SD
Frequency command by terminal RH, RM, RL and STR-SD

[EXT] must be lit. (When [PU] is lit, switch it to [EXT] with .)
- The initial values of the terminals RH, RM, RL are 60Hz, 30Hz, and 10Hz. (Use Pr. 4, Pr. 5 and Pr. 6 to change.)

- Operation at 7-speed can be performed by turning two (or three) terminals simultaneously. (Refer to [E[5
Instruction Manual (applied).)

[Connection diagram]

Inverter
Three-phase &R/ Ud—
o S/L2 \VV e—— — Motor = Speed 1
AC power supply P2 4 e— Py -
Forward 5
rotation start — ¢ STF g
Reverse 5 ‘
rotation start | STR 3 L R
ngh Speed T RH RH 3 § ‘ ON ‘ON; ON : e
Middle speed ¢—— RM RM [ON] [oN]  [ONTON
Low speed —— RL RL [oN] [ oN | ON
SD

Changing example | Set "50Hz" in Pr. 4 Multi-speed setting (high speed) and turn on terminal RH and STF (STR)-SD to

operate.
Operation
1. Power or.1 —> operat'lon mod@j check . — ST
For the initial setting, the inverter operates in f ‘ =) PU_EXT NET
the external operation mode [EXT]:when V REY___FWD

powering on. Check that the operation
command indication is [EXT].

If not displayed, press to change to the
external [EXT] operation mode. If the operation
mode still does not change, set Pr. 79 to change to
the external operation mode.

2. Change the Pr. 4 setting to "5/7".
(Refer to page 43 for change of the setting.)

High speed
3. Turn on the high speed switch (RH). ON Middle speed
f Low speed (14
(@]
-
(@]
4 . Turn the start switch (STF or STR) o Forwaer rotation =
everse rotation w
50Hz appears. —_— Hz T
» 30Hz appears when RM is on and 10Hz l l l !_l C -
appears when RL is on. 11
>
Forward (1
5. stop rotation Reverse (m]
Turn the start switch (STF or STR) off. rotation
The motor stops according to Pr. 8
Deceleration time. OFF
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Make a start and stop with terminals
(external operation) X

o~J

[EXT] is not lit even when is pressed ... Why?

& Switchover of the operation mode with % is valid when Pr. 79 ="0" (initial value).

? 50Hz, 30Hz and 10Hz are not output from RH, RM and RL respectively when they are turned on. ... Why?

& Check for the setting of Pr. 4, Pr. 5, and Pr. 6 once again.

& Check for the setting of Pr. I Maximum frequency and Pr. 2 Minimum frequency once again. (Refer to
page 52)

& Check for the Pr. 79 setting once again. (Pr. 79 must be set to "0" or "2".) (Refer to page 54)

& Check that Pr. 180 RL terminal function selection = "0", Pr. 181 RM terminal function selection ="1",
Pr. 182 RH terminal function selection = "2" and Pr. 59 Remote function selection = "0". (all are initial
values)

[FWD (or REV)] is not lit. ... Why?
& Check that wiring is correct. Check it again.
& Check that "60" is set in Pr. 178 STF terminal function selection (or "61" is set in Pr. 179 STR terminal
function selection)?
(all are initial values)

o~J

o~J

How is the frequency setting from 4 to 7 speed ?
@ The setting differs according to Pr. 24 to Pr: 27 (multi-speed setting). Refer to (B Instruction Manual
(applied).
Perform multi-speed operation higher than 8 speed. ... How?

o~J

@ Use the REX signal to perform the operation. Refer to (B[] Instruction Manual (applied).

REMARKS

- External operation is fixed by setting "2" (external operation mode) in Pr. 79 Operation mode selection when you do not want to take

80
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Make a start and stop with terminals
7 (external operation)

3.5.3 Perform frequency setting by analog (voltage input)

[Connection diagram]
(The inverter supplies 5V of power to frequency setting potentiometer. (Terminal 10))

Inverter
Three-phase SR -
i . AC F)ower supply —9 _Sl_;tg \>/V — Motor
£ %rl)tmar rotation STF
Reverse rotation ¢ STR
start sD

Frequency setting
potentiometer

Operation
1.Power on operation mode check

ON
. p——— | MON
For the initial setting, the inverter operates f =) ,'_,' ,'_,' ,'_,' EXT
\\.._‘

in the external operation mode [EXT] when - ——
powering on. Check that the operation
command indication is [EXT]. If not displayed,
press to change to the external [EXT]
operation mode. If the operation mode still
does not change, set Pr. 79 to change to the
external operation mode. (Refer to page 54.)
2.Start Forward
Turn the start switch (STF or STR) on. Jotation 5)?;’5;9
Operation status indication-of FWD (or REV), -ON

flickers. t .
CAUTION Flickering
When both the forward switch and reverse
switch are on, the inverter will not start.
Also, if both switches turn anjwhile running;
the inverter decelerates to stop.

3.Acceleration —» constant speed
Turn the volume (frequency setting S
potentiometer) clockwise slowly to full. @‘ "
The frequency value on the indication
increases according to Pr. 7
Acceleration time until 60Hz is displayed.

4 .Deceleration W50

S T
Turn the volume (frequency setting 22 :
potentiometer) counterclockwise slowly to full. @ B
The frequency value of the indication
decreases according to Pr. 8 Deceleration
time until 0.00Hz is displayed.
5 The motor stops. Forward
.Stop rotation Reverse
Turn the start switch (STF or STR) off. r0taﬁ0|;>

OFF

@ When you want to operate in the external operation mode always at powering on or when you want to

DRIVE THE MOTOR

save the trouble of @ input, set "2" (external operation mode) in Pr. 79 Operation mode selection to
choose external operation mode always.

Pr. 178 STF terminal function selection must be set to "60" (or Pr. 179 STR terminal function selection must be set to "61").
(all are initial values)
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? The motor will not rotate ... Why?
& Check that [EXT] is lit.
[EXT] is valid when Pr. 79 = "0" (initial value) or "2".

Use to lit [EXT].

& Check that wiring is correct. Check once again.

? Change the frequency (0Hz) of the minimum value of potentiometer (at 0V, initial value)
& Adjust the frequency in calibration parameter C2 Terminal 2 frequency setting bias frequency. (Refer to
(B Instruction Manual (applied).)

|
@ When you want to compensate frequency setting, use terminal 1.
For details, refer to Instruction Manual (applied).

3.5.4 Change the frequency (60Hz) of the maximum value of potentiometer
(at 5V, initial value)

<How to change the maximum frequency?>

| Changing example | When you want to use the 0 to 5VDC input frequency setting potentiometer to change the 5V-
time frequency from 60Hz (initial value) to 50Hz

Adjust to output 50Hz at 5V voltage input.

Set "50HZz" in Pr. 125.

Operation —— — Display ——
1.Tumn until & 125 (Pr. 125) appears. ) m
PER——— 4
2.Press @ to show the currently/set value: (60.00Hz) O =) ,'_-, ,'_,' ,'_,' ,'_,' .
3.Tumn g to change the set value / 2 cC T
= [ERyEy

to "50.00". (50.00Hz) '

4 press @ to set. m m

Flicker *** 50Hz output at 5V input complete!!
5.Mode/monitor check

Press twice to choose the monitor/frequency monitor. = PU_EXT NET

MON = =1

REV FWD

©.Tum the start switch (STF or STR) on and turn the volume
(frequency setting potentiometer) clockwise to full slowly.
(Refer to 3.5.3 steps 2 to 5)
? The frequency meter (indicator) connected to across terminals FM-SD does not indicate just 50Hz ... Why?

@& The meter can be adjusted by calibration parameter CO FM terminal calibration. (Refer to (B2
Instruction Manual (applied).)

? Set frequency at OV using calibration N Initial value
parameter C2 and adjust the indicator using B 60Hz{ -
calibration parameter C0. § i
. . S~ ;
(Refer to B Instruction Manual (applied).) e i ,,,,,,,,,,,,,,,,,,,,,,,, P
2 = 1 Gain  Pri2s
3 —" |
o I
Bias !
2 | |
(Pr902) ¢ 100%
0 Frequency setting signal 5V
0 10V
C3 (Pr902) C4 (Pr903)

As other adjustment methods of frequency setting voltage gain, there are methods to adjust with a voltage applied to across
terminals 2-5 and adjust at any point without a voltage applied.
(Refer to (B[] Instruction Manual (applied) for the setting method of calibration parameter C4.)
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Make a start and stop with terminals
7 (external operation)

3.5.5 Perform frequency setting by analog (current input)

—i POINT i

Switch terminal STF(STR)-SD on to give a start command.
Turn the AU signal on.
Set "2" (external operation mode) in Pr. 79 Operation mode selection

[Connection diagram]

Inverter
Three-phase — oR/IL1 U
AC power supply ® 'SI';IE:% \X/ ¢ Motor

STF
STR
AU

Forward rotation start ———
Reverse rotation start &——
AU signal ¢

Output of the
adjustment meter
(4 to 20mADC)

Operation

. ON
1.Poweron - operation mode check
For the initial setting, the inverter operates in t @ =)

the external operation mode [EXT] when

powering on. Check that the operation

command indication is [EXT]. If not displayed,

press to change to the external [EXT]

operation mode. If the operation mode still does

not change, set Pr. 79 to change to the external

operation mode. (Refer to page 54.)

2.start

Turn the start switch (STF or STR) on. Forward
L . rotation Reverse
FWD or REV of operation indication, flickers. fotation
CAUTION A 2

When both the forward switch and reverse t
switch are on, the inverter will not start.
Also, if both switches turn on while running,
the inverter decelerates to stop.

3. Acceleration —> constant speed Output of the
Perform 20mA input. adjustment meter
The frequency value on the indication (4 to 20mADC)

increases according to Pr. 7
Acceleration time until 60.00Hz is displayed.
4 .Deceleration

Perform 4mA input. Output of the
The frequency value on the indication adjustment meter 14
; (4 to 20mADC) o
decreases according to Pr. 8 =
Deceleration time until 0.00Hz is displayed o
and FWD or REV of the operation status =
indication flickers. %
The motor stops. Forward -
5 .Stop rotation  Reverse g
Turn the start switch (STF or STR) off. rotation E
¥ = a

OFF

I Pr:. 184 AU terminal function selection must be set to "4" (AU signal) (initial value). (Refer to B[] Instruction Manual (applied).)
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Make a start and stop with terminals
(external operation) X

? The motor will not rotate ... Why?
& Check that [EXT] is lit.
[EXT] is valid when Pr. 79 = "0" (initial value) or "2".

Use to lit [EXT].

@& Check that the AU signal is on.
Turn the AU signal on.

& Check that wiring is orrect. Check it again.
? Change the frequency (OHz) of the minimum value of potentiometer (at 4mA, initial value)

& Adjust the frequency in calibration parameter C5 Terminal 4 frequency setting bias frequency.
(Refer to (B2 Instruction Manual (applied).)

3.5.6 Change the frequency (60Hz) of the maximum value of potentiometer
(at 20mA, initial value)

<How to change the maximum frequency?>

| Changing example | When you want to use the 4 to 20mA input frequency setting potentiometer to change the 20mA-
time frequency from 60Hz (initial value) to 50Hz

Adjust to output 50Hz at 20mA current input.

Set "50HZz" in Pr. 126.

Operation

o

1.7um 2 until & 125 (Pr. 126) appears.

2 .Press @ to show the currently set value.
(60.00Hz)

3.Tum @ to change theset value to "5 50"
(50.00Hz)

4 Press @ to set the value.

5 .Mode/monitor check MON © 11/
Press twice to choose the g -PEU—Eéqv%

monitor/frequency monitor.

6. Tumn the start switch (STF or STR) on to allow
20mA current to flow. (Refer to 3.5.5 steps 2 to 5)
? The frequency meter (indicator) connected to across terminals FM-SD does not indicate just 50Hz ... Why?
& The meter can be adjusted by calibration parameter CO FM terminal calibration.
(Refer to B Instruction Manual (applied).)
? Set frequency at 4mA using calibration

parameter C5 and adjust the indicator using
calibration parameter C0.

(Refer to B Instruction Manual (applied).)

»
>

Initial value

[e2]
o
I
N

Output frequency
(Hz)

Gain  Pri26
T
Bias
cs |
(Pro0) o 20 100%
0 4 Frequency setting signal 20mA
C6 (Pr904) C7 (Pr90s5)

As other adjustment methods of frequency setting voltage gain, there are methods to adjust with a voltage applied to across
terminals 4-5 and adjust at any point without a voltage applied.
(Refer to (B[] Instruction Manual (applied) for the setting method of calibration parameter C7.)
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Parameter List

3.6 Parameter List

3.6.1

List of parameters classified by purpose of use

Set the parameters according to the operating conditions. The following list indicates purpose of use and

corresponding parameters.

Purpose of Use

Parameter Number

Control mode

Change the control method

Pr. 80, Pr. 81, Pr. 451, Pr. 800

Speed control by real
sensorless vector control and
vector control

Torque limit level setting for speed control

Pr. 22, Pr. 803, Pr. 810 to Pr. 817,
Pr. 858, Pr. 868, Pr. 874

To perform high accuracy/fast response operation (gain
adjustment of real sensorless vector control and vector
control)

Pr. 818 to Pr. 821, Pr. 830, Pr. 831,
Pr. 880

Speed feed forward control, model adaptive speed control

Pr. 828, Pr. 877 to Pr. 881

Torque bias function

Pr. 840 to Pr. 848

Prevent the motor from overrunning

Pr. 285, Pr. 853, Pr. 873

Notch filter

Pr. 862, Pr. 863

Torque control by real
sensorless vector control and
vector control

Torque command

Pr. 803 to Pr. 806

Speed limit

Pr. 807 to Pr.809

Gain adjustment for torque control

Pr. 824, Pr. 825, Pr. 834, Pr. 835

Position control by vector
control

Conditional position feed function by contact input

Pr. 419, Pr. 464 to Pr. 494

Position control by pulse train input of the inverter

Pr. 419, Pr. 428 to Pr. 430

Setting the electronic gear

Pr. 420, Pr. 421, Pr. 424

Setting of positioning adjustment parameter

Pr. 426, Pr. 427

Gain adjustment of position control

Pr. 422, Pr. 423, Pr. 425

Adjust the output torque of
the motor (current)

Manual torque boost

Pr. 0, Pr. 46, Pr. 112

Advanced magnetic flux vector control

Pr. 80, Pr. 81, Pr. 89, Pr. 453, Pr. 454,
Pr. 569

Real sensorless 'vector control

Pr. 80, Pr. 81, Pr. 451, Pr. 800

Slip compensation

Pr. 245 to Pr. 247

Stall prevention operation

Pr. 22, Pr. 23, Pr. 48, Pr. 49, Pr. 66,
Pr. 114, Pr. 115, Pr. 148, Pr. 149,
Pr. 154, Pr. 156, Pr. 157, Pr. 858,
Pr. 868

Torque limit

Pr. 22, Pr. 803, Pr. 810, Pr. 812 to
Pr. 817, Pr. 858, Pr. 868, Pr. 874

Limit the output frequency

Maximum/minimum frequency

Pr.1,Pr.2,Pr. 18

Avoid mechanical resonance points (frequency jump)

Pr. 31 to Pr. 36

Speed limit

Pr. 807 to Pr. 809

Set V/F pattern

Base frequency, voltage

Pr. 3, Pr. 19, Pr. 47, Pr. 113

V/F pattern matching applications

Pr. 14

Adjustable 5 points V/F

Pr. 71, Pr. 100 to Pr. 109

Frequency setting with
terminals (contact input)

Multi-speed setting operation

Pr. 4 to Pr. 6, Pr. 24 to Pr. 27,
Pr. 232 to Pr. 239

Jog operation Pr. 15, Pr. 16
Input compensation of multi-speed and remote setting Pr. 28
Remote setting function Pr. 59
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Purpose of Use

Parameter Number

Acceleration/deceleration
time/pattern adjustment

Acceleration/deceleration time setting

Pr. 7, Pr. 8, Pr. 20, Pr. 21, Pr. 44,
Pr. 45, Pr. 110, Pr. 111

Starting frequency

Pr. 13, Pr. 571

Acceleration/deceleration pattern and backlash measures

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

Set a shortest and optimum acceleration/deceleration time
automatically.
(Automatic acceleration/deceleration)

Pr. 61 to Pr. 64, Pr. 292, Pr. 293

Regeneration avoidance functions at deceleration

Pr. 882 to Pr. 886, Pr. 665

Selection and protection of a
motor

Motor protection from overheat (electronic thermal relay
function)

Pr. 9, Pr. 51

Use the constant torque motor (applied motor)

Pr. 71, Pr. 450

Offline auto tuning

Pr. 82 to Pr. 84, Pr. 90 to Pr. 94,
Pr. 96, Pr. 455 to Pr. 463, Pr. 684,
Pr. 859, Pr. 860

Online auto tuning

Pr. 95, Pr. 574

Easy gain tuning

Pr. 818, Pr. 819

Motor brake and stop
operation

DC injection brake

Pr. 10 to Pr. 12, Pr. 850

Selection of regeneration unit and DC current feeding

Pr. 30, Pr. 70

Selection of motor stopping method

Pr. 250

Decelerate the motor to a stop at instantaneous power failure

Pr. 261 to Pr. 266, Pr. 294

Stop-on-contact control

Pr. 6, Pr. 270, Pr. 275, Pr. 276

Brake sequence function

Pr. 278 to Pr. 285, Pr. 292

Function assignment of
external terminal and control

Function assignment of input terminal Pr. 178 to Pr. 189
Start signal:selection Pr. 250

Logic selection-of output stop signal (MRS) Pr. 17

Selection of action conditions of the second (third) function signal Pr 155

(RT(X9))

Terminal assignment of output terminal Pr. 190 to Pr. 196

Detection of output frequency (SU, FU, FU2, FU3, FB,
FB2, FB3, LS signal)

Pr. 41 to Pr. 43, Pr. 50, Pr. 116,
Pr. 865

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

Pr.

-

150 to Pr. 153, Pr. 166, Pr. 167

Remote output function (REM signal)

Pr. 495 to Pr. 497

Monitor display and monitor
output signal

Speed display and speed setting

Pr. 37, Pr. 144

Change of DU/PU monitor descriptions
Cumulative monitor clear

Pr. 52, Pr. 170, Pr. 171, Pr. 563,
Pr. 564, Pr. 891

Change of the monitor output from terminal FM and AM

Pr. 54 to Pr. 56, Pr. 158, Pr. 866,
Pr. 867

Adjustment of terminal FM and AM (calibration)

CO (Pr. 900), C1 (Pr. 901)

Energy saving monitor

Pr. 891 to Pr. 899

Detection of output
frequency, current and
torque

Detection of output frequency (SU, FU, FU2, FUS3, FB,
FB2, FB3, LS signal)

Pr. 41 to Pr. 43, Pr. 50, Pr. 116,
Pr. 865

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

Pr. 150 to Pr. 153, Pr. 166, Pr. 167

Torque detection (TU signal)

Pr. 864

Operation selection at power
failure and instantaneous
power failure

Restart operation after instantaneous power failure/Flying
start

Pr. 57, Pr. 58, Pr. 162 to Pr. 165,
Pr. 299, Pr. 611

Decelerate the motor to a stop at instantaneous power failure

Pr. 261 to Pr. 266, Pr. 294

Operation setting at alarm
occurrence

Retry function at alarm occurrence

Pr. 65, Pr. 67 to Pr. 69

Output function of alarm code Pr. 76
Input/output phase failure protection selection Pr. 251, Pr. 872
Fault definition Pr. 875

Regeneration avoidance function

Pr. 882 to Pr. 886, Pr. 665
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Purpose of Use

Parameter Number

. . Energy saving control selection Pr. 60
Energy saving operation - -
How much energy can be saved (energy saving monitor) | Pr. 891 to Pr. 899
Reduction of the motor noise | Carrier frequency and SoftPWM selection Pr. 72, Pr. 240
Measures against noise and ) o ) Pr. 74, Pr. 822, Pr. 826, Pr. 832,
leakage currents Noise elimination at the analog input Pr. 836, Pr. 849
Analog input selection Pr. 73, Pr. 267
Override function Pr. 73, Pr. 252, Pr. 253
Noise elimination at the analog input Pr. 74, Pr. 822, Pr. 826, Pr. 832,
Frequency setting by analog g1np Pr. 836, Pr. 849

input

Change of analog input frequency,
adjustment of voltage, current input and frequency
(calibration)

Pr.

. 125, Pr. 126, Pr. 241,

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

Compensation at the analog input Pr. 242, Pr. 243
Reset selection, disconnected PU detection Pr. 75
. . ; Prevention of parameter rewrite Pr. 77
Misoperation p.reventlo.n gnd Prevention of reverse rotation of the motor Pr. 78
parameter setting restriction
Display necessary parameters only. (user group) Pr. 160, Pr. 172 to Pr. 174
Control of parameter write by communication Pr. 342
Operation mode selection Pr. 79
Operation mode when power is on Pr. 79, Pr. 340
Selection of operation mode | Operation command source and speed command source
: : . g . Pr. 338, Pr. 339
and operation location during communication operation
Selection of the NET mode operation control'source Pr. 550
Selection of the PU mode operation control source Pr. 551
Pr. 117 to Pr. 124, Pr. 331 to Pr. 337,

RS-485 communication initial setting

Pr. 341
Control of parameter write by communication Pr. 342
ModbusRTU-communication specifications Pr. 343
OB ClEE e Operation command source and speed command source
and setting pe nan g Pr. 338, Pr. 339
during communication operation
Use setup software (USB-communication) Pr. 547, Pr. 548
Selection of the NET mode operation control source Pr. 550
ModbusRTU protocol (communication protocol selection) | Pr. 549
PID control Pr. 127 to Pr. 134, Pr. 575 to Pr. 577

Special operation and
frequency control

Switch between the inverter operation and commercial
power-supply operation to use

Pr.

135 to Pr. 139, Pr. 159

Operate at a high speed when a load is light.
(load torque high speed frequency control)

Pr.

4, Pr. 5, Pr. 270 to Pr. 274

Droop control Pr. 286 to Pr. 288
Frequency control by pulse train input Pr. 291, Pr. 384 to Pr. 386
Free parameter Pr. 888, Pr. 889
: Increase cooling fan life Pr. 244

Useful functions - - -
To determine the maintenance time of parts. Pr. 255 to Pr. 259, Pr. 503, Pr. 504
How much energy can be saved (energy saving monitor) | Pr. 60, Pr. 891 to Pr. 899
Parameter unit language switchover Pr. 145

Setting from the parameter Operation selection of the operation panel Pr. 161

unit and operation panel Buzzer control of the operation panel Pr. 990
Contrast adjustment of the parameter unit Pr. 991
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3.6.2 Parameter list

: indicates simple mode parameters.
- The abbreviations in the explanations below indicate:

N/E ...V/F control
Magnetic flux. ...
Sensorless

Vector ...vector control.

...real sensorless vector control

advanced magnetic flux vector control

(Parameters without any indication are valid for all control)

- "O" indicates enabled and "x" indicates disabled of "parameter copy",

parameter clear", and "all parameter clear".

c Parameter Param |Param | Al
2 2 Incre | Initial cter | eter | Potr
i 3 Name Range Description COPY | clear | clear
= B ments | Value
5 35 O: enabled
t5 g x : disabled
Set the output voltage at O0Hz as %.
* The initial value differs according to the
% 0 Torque boost 0.1% 6/4:3/*2/ 0 to 30% inverter capacity. (0.4K, 0.75K / 1.5K to| o o) 0)
8 1% 3.7K / 55K, 7.5K / 11K to 55K / 75K or
o]
© more )
S Set the t boost when the RT signal i
S o et the torque boost when the RT signal is
=2 4 Esggtnd torque 01% | 9999 |°1©30% | ololo
2 9999 Without second torque boost
g 0 to 30% Set the torque boost when the X9 signal is
112 | Third torque boost 0.1% | 9999 on. O| O | O
9999 Without third torque boost
; Set the upper limit of the output frequency.
Maximum 120/ N o . )
] L
g 1 f 0:01Hz | o 0.~ |0t0 120Hz |* The initial value differs according to the ol O | O
g - requency inverter capacity. (55K or less/75K or more)
= o
ES E 2 Minimum frequency:{-0.01Hz | OHz - [0 to 120Hz-| Set the lower limit of the output frequency. | O | O | O
=}
g g > High speed Set when performing the operation at
i 18 [maximum 001Hz | 2% adteudomz { ROHZ O more, olo|o
g f ’ 60Hz* *"The initial value differs according to the
requency inverter capacity. (55K or less/75k or more)
Set the frequency when the motor rated
. 3 Base frequency 0.01Hz | 60Hz |0 to 400Hz torque is generated. (50Hz/60Hz) O O @)
& Base frequenc 0 to 1000V /| Set the base voltage.
S 19 quency 04V | 9999 [8888 95% of power supply voltage o|lo]| o
> voltage
3 9999 Same as power supply voltage
S Set the base frequency when the RT signal
(]
= a7 fsrgczzgcw)': (base | o1pz | gogg [010400HZ i, o|lo|o
£ quency 9999 Second V/F is invalid
[0] T
® . Set the base frequency when the X9 signal
© 0to400Hz |.
o 113 fTh'rd VIF gbase 0.01Hz | 9999 is ON. olo|o
requency 9999 Third V/F is invalid
4 Myltl_Speed setting 0.01Hz | 60Hz |0 to 400Hz |Set frequency when the RH signal is on. O O O
c (high speed)
S - :
o 5 Mu.ltl speed setting 0.01Hz | 30Hz |0 to 400Hz |Set frequency when the RM signalison. | O O O
g (middle speed)
8 - -
2 6 Multi-speed setting 0.01Hz | 10Hz |0 to 400Hz |Set frequency when the RL signalison.| O O O
5 (low speed)
[ A T
Multi-
° 24 |Multi-speed setting 0 t0 400Hz,
8 to |(4 speedto7 0.01Hz | 9999 9999 Frequency from 4 speed to 15 speed can | 0|0
) 27 |speed) be set according to the combination of the
= 232 | Multi-speed setting 010 400H RH, RM, RL and REX signals.
= to |(8 speed to 15 0.01Hz| 9999 9939 % 19999: not selected o|lo o
239 |speed)
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c Parameter Param | Param| Al
2 2 Incre | Initial ctor | eter | Foter.
i R Name ts| val Range Description COPY | ctear | clear
5 35 UL A LD O: enabled
EE g x : disabled
Set the motor acceleration time.
A 0.1/ . |0t0 3600/ |* The initial value differs according to the
7 Acceleration time 0.01s 5/15s 360s inverter capacity. (7.5K or less/11K or © © ©
more)
Set the motor deceleration time.
N 0.1/ .|0t0 3600/ (* The initial value differs according to the
8 Deceleration time 0.01s 10/30s 360s inverter capacity. (7.5K or less/11K or © o o
more)
o Acceleration/ Set tlhe f;gql;jncylrefe;.renied asS -
£ 20 |deceleration 0.01Hz | 60Hz |1to 400H |2CcEerationiaeceieration ime. Setihe o|lo]|o
Z reference frequenc frequency change time from stop to Pr. 20
g q Y for acceleration/deceleration time.
€ -
'*; 0 Increments: 0.1s Thg |nc;;ements
S Acceleration/ Range: 0 to 3600s ap se I'ngt.ran/ge
o 21 |deceleration time 1 0 ot acceleration O] O | O
Q2 . deceleration time
2 increments 1 Increments: 0.01s setting can be
% Range: 0 to 360s changed.
i<} Second
® . 0.1/ 0 to 3600/ |Set the acceleration/deceleration time
5 44 |acceleration/ 5s . . O] O | O
< . . 0.01s 360s when the RT signal is on.
§ deceleration time
< Second 01/ 010 3600/ |Setthe deceleration time when the RT signal
45 deceleration time 0 613 9999 (360s is on. @] O O
’ 9999 Acceleration time = deceleration time
Third acceleration/ 01/ 0:t0-3600/ | |Set the acceleration/deceleration time
110 . . ’ 9999 ' |360s when-the X9 signal is on. O O (©)
deceleration time 0.01Hz —
9999 Function invalid
Third d lerati 01o 3600/ |Setthe deceleration time when the X9
111 i Ird deceleration O(()).11I{| 9999 |360s signal is on. (@) e} e}
ime ' i 9999 Acceleration time = deceleration time
. Rated Set the rated motor current.
_ 9 Electronic thermal 0.01/~|""inverter '0to 500/~ “* 'The’ incremients ‘and ' setting range differ ol o o
S = 8 = O/L relay 0.1A* | output | 0to 3600A*| according to the inverter capacity. (55K or
3o E kel current less/75k or more)
*8 § ‘é‘ § Made valid when the RT signal is on.
Q0 g+ Set'the rated motor current.
- O .
.g gﬁ%‘ 51 Second electronic 0.01/ 9999 gttggggéA * The increments and setting range differ ololo
s= % = thermal O/L relay 0.1A+ according to the inverter capacity. (55K or
= less/75k or more)
9999 Second electronic thermal O/L relay invalid
Set the operation frequency of the DC
injection brake.
0to120Hz |* The initial value changes from 3Hz to
DC injection brake 0.5Hz when a control mode other than
10 operation frequency 0.01Hz | 3/0.5Hz vector is changed to vector control. O O O
Operate when the output frequency
9999 becomes less than or equal to Pr. 13
Starting frequency.
2 0 DC injection brake disabled
5 1 DC InJ(.ectlo.n brake 01s 05s 10.1to010s Set the operation time of the DC injection ol o o
S operation time brake.
"§ 8888 Operated while the X13 signal is on.
=S 0 DC injection brake disabled
8 DC injection brake , , Set the DC injection prake voltagg (torque).
12 operation voltage 01% | 4/1211%* 01 t030% | The initial value differs according to the | O | O
P g ’ ° inverter capacity. (7.5K or less/11K to 55K/
75K or more)
- itati 0 Zero speed control i
802 Pre e).(CItatlon 1 0 p Setting can be made ol o o
selection 1 Servo lock under vector control.
. 0 DC injection brake
850 Brake operation 1 0 o o o
selection 1 Zero speed control (under real sensorless
vector control)
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c | Parameter Param |Param | Al
2 8 Incre | Initial cter | etor | Poter
] R Name ts| val Range Description COPY | ctear | clear
= ﬁ g ments | Value O: enabled
= g x : disabled
& 13 Starting frequency | 0.01Hz| 0.5Hz |0 to 60Hz |Starting frequency can be set. o|loOo|oO
C
S —— -
s 0.0 10 10.0s Set the holding time of Pr. 13 Starting
2 Holding time at a frequency.
E 571 | Gt 9 0.1s | 9999 olo|o
i< 9999 Holding function at a start is invalid
©
n
0 For constant torque load
1 For variable-torque load
2 Boost for reverse
For constant torque |rotation 0%
o 3 lift Boost for forword
< m rotation 0%
*g S RT signal ON ....For constant-torque load
c 5 E 14 Load pattern 1 0 . (Same as in setting 0) ololo
SE > selection 4 RT signal OFF ...For constant-torque lift
‘g g Boost for reverse rotation 0%
w (Same as in setting 2)
> RT signal ON ....For constant-torque load
(Same as in setting 0)
5 RT signal OFF ...For constant-torque lift
Boost for forward rotation 0%
(Same as in setting 3)
15 Jog frequency 0.01Hz| 5Hz |0 to 400Hz |Set the frequency for jog operation. ] @] O
Set the acceleration/deceleration time for
IS jog operation. Set the time taken to reach
© the frequency set in Pr. 20 Acceleration/
3 16 Jog acceleration/ 0.4/ 055 0.to 3600/ | ||deceleration reference frequency for ololo
8, deceleration time 0.01s ' 360s acceleration/deceleration time. (Initial
S value is 60Hz)
In addition, acceleration/deceleration time
can-notbe set separately.
Ssg
2 o0 i
g 2 % 0 Open input always
°3=|17 MRS input selection| 1 0 oO| o | O
© § z b Normally closed input (NC contact input
§’ S o specifications)
18 Refer to Pr. I and Pr. 2.
— 19 Refer to Pr: 3.
20, 21 |Referto Pr. 7 and Pr. 8.
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c Parameter Param | Param | Al
param
2 2 Incre | Initial opy e|ter &
G R Name ts| val Range Description CoPY | T | clear
s é £ ments | Value O: enabled
= g x : disabled
0 Stall prevention operation selection
becomes invalid.
Function as stall prevention operation
22 Stall prevention 01% | 150% under V/F control and advanced magnetic | ~ | 5 |
operation level ’ 0.1 to 400% flux vector control.
' ? | Set the current value at which stall
prevention operation is started.
Refer to page 92 for torque limit level.
Stall prevention The stall operation level can be reduced
operation level 0to 200% |when operating at a high speed above the
23 compensation 0.1% | 9999 rated frequency. o|lo|o
factor at double 9999 Constant according to Pr. 22
speed
Second stall 0 Second stall prevention operation invalid
48 |prevention 0.1% | 150% 01 to 220 | Te stall prevention operation level can be oO|O0 | O
operation current ’ °|set.
Second stall 0 Second stall prevention operation invalid
. 0.01to Set the frequency at which stall prevention
4 grz\:’zzgﬁr}re uenc 0.01Hz | OHz 400Hz operation of Pr. 48 is started. © © ©
P quency 9999 Pr48 is valid when the RT signal is on,
c X Stall prevention
o 3 . . i
2 = 66 |operation reduction | 0.01Hz | 60Hz |0 to 400Hz |SS! the frequency at which the stall olo|o
o e ) operation level is started to reduce.
Gé Qg’, starting frequency
c |8 Third stall 0 Third stall prevention operation invalid
o "
= 114 |prevention 0.1% | 150% [0.1to The stall prevention operation levelcanbe | © | O | O
% operation current 220% set.
a E Thrid stall 0 Third stall prevention operation invalid
5 2 115 |prevention 001Hz} -0 [001to Set the frequency at which stall preventon | © | © | O
o operation frequency 400Hz operation of Pr. 114 is started.
148 Stall preven.tlon 01% 1 " 150% [0t 220% -[When 4 is'set in_Pn 868 (Pr: 858), stall olo | o
level at OV input prevention operation level can be changed
Stall prevention by the analog signal input to terminal 1
149 level at 10V input 0.1% | 200% |0 to 220% (terminal 4). O O @)
. 0 With voltage You can select
Voltage reduction reduction whether to use
154 selection during 1 1 output voltage ol o o
stall prevention 1 Without voltage reduction during
operation reduction stall prevention
operation or not.
. Pr. 156 allows you to select whether to use
156 StaILptre;entlont. n 1 0 ?()tg 31161 stall prevention or not according to the O O @)
operation selectio ’ acceleration/deceleration status.
. Set the output start time of the OL signal
157 ?L signal output 0.1s Os 0to25s output when stall prevention is activated. O O (©)
imer 9999 Without the OL signal output
858 Terminal 4 function
assignment
- - Refer to page 125.
868 Terminal 1 function
assignment
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c | Parameter Param | Param| Al
2 2 Incre | Initial ctor | etor | Foter
] R Name ts| val Range Description COPY | ctear | clear
= ﬁ g ments | value O: enabled
*5 g x : disabled
This functions as torque limit level under
real sensorless vector control.
150/ * For the 3.7K or less, the initial value changes
Faat o o, from 150% to 200% when V/F control or
22 Torque limit level 0.1% 200% + 0 to 400% advanced magnetic flux vector is changed to % o ©
real sensorless vector control or vector control.
Refer to page 91 for stall prevention
operation level.
Constant power 0 Constant output limit (torque current limit
803 range torque 1 0 and control) o o o
characteristic 1 Constant torque limit (torque limit and
selection control)
Internal torque limit
0 Parameter-set torque limit operation is
Torque limit input performed.
1 - 1 —
810 method selection 0 External torque limit © © ©
1 Torque limit based on the analog input
from terminal 1 and 4.
Running speed Torque limit
increments increments
L Set resolution 0 1r/min o
3 *3 811 switchover 1 0 1 0 Arimin 0.1% increments O e} e)
% > 10 r/min 0.01% increments
E 11 [0.1r/min o
© @ _— o, |Setthe torque limit level for forward
% § 812 Zﬂc;rq;s;;;r;:;ﬁvel 0.1%! [T 19999 BABH00% rotation regeneration. | O | O
S § 9 9999  |Pr 22 value is used for limit.
2 . Set the torque limit level for reverse
st 4009 . 1
813 (T??rrg”i;':;gr:?)v e 1 01% | 9999 | 01490% | iation driving. o|lo|o
q 9999 Pr. 22 value is used for limit.
. Set the torque limit level for reverse
0,
814 &fue;':;:r:te)vel 04%. | 999g. .20 400% | i-tion regeneration. ololo
qu 9999  |Pr. 22 value is used for imit.
When the torque limit selection (TL) signal
o |: . L
815 | Torque limit level 2 0.1% 9999 0 to 400% |is on, the Pr. 815 value is a torque limit o o o
value regardless of Pr. 810.
9999 Depending on Pr. 22 setting
. Set the torque limit value during
Tor limit level 0 to 4007 !
816 dor?nueaccéleera?ion 01% | 9999 | 01©400% | cceleration. o|lo|o
uring 9999 Same torque limit as at constant speed
L Set the torque limit value during
0,
817 gz:?nuec:g:gllee;;etilon 0.1% 9999 010 400% deceleration. (@] O O
9 9999 Same torque limit as at constant speed
This function can make an alarm stop if the
874 |OLT level setting | 0.1% | 150% | 0 to200% |ioraue limitis activated to stallthe motor. | | o | 4
Set the output torque at which an alarm
stop is made in Pr. 874 .
— 24 to 27 |Refer to Pr. 4 to Pr. 6.
5o 0 Without compensation
= C
F§o2
% § % Multi-speed input
o @ i 1
SR 28 Comp(.ensatlon 0 1 With compensation ©|10 |0
35 g selection
S5 E®
Q.
£ 0
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7/ Parameter List
c Parameter Param | Param | e
2 £ Incre | Initial L ce;f); aar | €t
o 22 Name ts| Val Range Description clear
£ ﬁ g ments | Value O: enabled
EE g x : disabled
0 Linear acceleration/ deceleration
29 . 1 S-pattern acceleration/deceleration A
Acceleratllon/ 2 S-pattern acceleration/deceleration B
decelgratlon pattern 1 0 3 Backiash measures O] O | O
selection 4 S-pattern acceleration/deceleration C
5 S-pattern acceleration/deceleration D
Backlash
140 |acceleration 0.01Hz| 1Hz |0 to 400Hz O O O
stopping frequency
Backlash
141 |acceleration 0.1s 0.5s |0 to 360s ) ) O] O | O
stopping time Set the stopping frequency and time for
Backlash backlash measures.
acklash Valid when Pr: 29 = "3"
8 142 |deceleration 0.01Hz | 1Hz |0 to 400Hz O| O | O
S 3 stopping frequency
= ©
g 2 Backlash
Q< 143 |deceleration 0.1s 0.5s [0 to 360s O] O | O
% % Ztoppling timeS
o ® cceleration S- Valid when S-pattern acceleration/
55 380 pattern 1 1% 0% |01050% | jeceleration C (Pr. 29 = 4) is set. ©cjoj]o
9 5 ; Set the time taken for S-pattern from
© Deceleration S- e p
§ £ 381 pattern 1 1% 0% |0to50% |starting of acceleration/deceleration to oO|0O | O
< £ Acceleration S linear acceleration as % to the
Q. 382 cceleration o- 1% 0% |0to50% ~ |acceleration/deceleration time (Pr. 7, Pr. 8, | O e} e}
pattern 2 etc.)
383 Deceleration S- 19 0% |0t 509%  [An acceleration/deceleration pattern can olo| o
pattern 2 be changed with the X20 signal.
51| SPatemtimeata | ok 1o 104 (o268 olo|o
start of acceleration
S-pattern time at a _ _
517 | completion of 0.1s | 0.1s |0.1to2.5s |Validwhen S-pattern acceleration/ olo|o
acceleration decelera_tlon D (Pr. 29 = 5) is set.
S-patt . n Set the time taken for S-pattern
syg |oPANEMUMEAta | o | 4o 10119255 |acceleration/deceleration (S-pattern o|lo ]| o
start of deceleraiton bperation).
S-pattern time at a
519 |completion of 0.1s 0.1s |0.1to2.5s O] O | O
deceleraiton
0 Built-in brake, brake unit (FR-BU, BU)
High-duty brake resistor (FR-ABR),
1 Brake unit (MT-BUS5),
Power regeneration converter (MT-RC)
High power factor converter (FR-HC, MT-
HC),
2 .
Power regeneration common converter
= (FR-CV)
z Built-in brake unit,
Regenerative i -
2 |30 g° . 1 0 10 jbrake unit (FRBU. 156 teedingmode 1| O | O | O
o function selection BU)
[} - (operated by DC
< High-duty brake .
g ; feeding only)
13 11 resistor (FR-ABR),
% brake unit (MT-BU5)
5 Built-in brake unit,
" 20 brake unit (FR-BU, DC feeding mode 2
2 BU) (operated by
@ High-duty brake switching between
21 resistor (FR-ABR), AC and DC)
brake unit (MT-BU5)
You can set the brake duty when a brake
: : unit or power regeneration converter is
70 ts)rpaek‘zac;l:fgenerat've 01% | 0% |99 . |used. olo]o
Y ° * Range differ according to the inverter
capacity. (55K or less/75K or more)
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Parameter List

AN

c | Parameter Param |Param | Al
2 8 Incre | Initial ctor | etor | Poter
k7] 3 Name ts| val Range Description copy | clear | ciear
5 35 ments | Value O: enabled
= g x : disabled
31 Frequency jump 1A | 0.01Hz | 9999 g;g;OOHz, oO|o|oO
. 0 to 400Hz,
32 ,é: 32 Frequency jump 1B | 0.01Hz | 9999 | 000 o|o|oO
2
8 %i 33 Frequency jump 2A | 0.01Hz | 9999 gég;OOHZ’ 1Ato 1B, 2A to 2B, 3A to 3B is frequency | O | O | O
[S] %) .
£esg : 0to400Hz, [umps
&3 34 Frequency jump 2B | 0.01Hz | 9999 9999 9999: Function invalid o|lo|o
o030
> Q& -
<282 35 Frequency jump 3A | 0.01Hz | 9999 g;;:OOHz, o|lo | o
36 Frequency jump 3B | 0.01Hz | 9999 g;g;OOHZ’ o|o|o
0 Frequency display, setting
37 Speed display 1 0 1109998 Set the machine speed for Pr.505 Set O| O | O
frequency.
0,2,4,6,
T 144 Spged setting 1 4 8,10, 102, S.et the.number of motor poles when ololo
TS o switchover 104, 106, displaying the motor speed.
7S 108, 110
50 - . .
22 505 Speed setting 001Hz | 60Hz |1 to 120Hz Set the frequency that will be the basis of o o o
- 2 reference machine speed display.
§ & Running speed Torque limit
2 Easv gain tunin increments increments
v 9 0 1r/min o
811 |response level 1 0 7 oA i 0.1% increments Ol O | O
seting 10 1r/min 0.01% increments
11 0.1r/min s
O ~ -tO-
g T |4 ;Je[:JntSCi)tic'iT;]UErle 0.1% .| 10% - |0 to 100% | Set the level where the SU signal turnson. | O | O | O
» .2
7]
Sw Output frequency Set the frequency where the FU (FB)
g ; 42 detection 0.01Hz| 6Hz 0.to 400Hz signal turns on: (@] @] O
g 2 Output frequency 010 400Hz | Set the frequency where the FU (FB)
- g 43 detection for 0.01Hz | 9999 signal turns on in reverse rotation. e) o o)
§ w reverse rotation 9999 Same as Pr. 42 setting
S o
=g Second output Set the frequency where the FU2 (FB2)
gt .
= 50 | oquency detection | 0017z | 30Hz | 0to400Hz| 8 29 o oO|0|O
[SHTH "
ER Third output Set the frequency where the FU3 (FB3)
N .
G 116 | trequency detection | #01HZ | 60Hz |00 400Kz | Go S ol e olo| o
c =
=)
g Low speed Set the frequency where the LS signall
% (:/)) 865 detection 0.01Hz | 1.5Hz |0 to 400Hz turns on. O O O
o<
44,45 |Referto Pr. 7 and Pr. 8.
46 Refer to Pr. 0.
47 Refer to Pr. 3.
48,49 |Referto Pr. 22 and Pr. 23.
50 Refer to Pr. 41 to Pr. 43.
51 Refer to Pr. 9.

94




the maximum value.

7/ Parameter List
c Parameter Param | Param | Al
2 5 Incre | Initial cter | gt etr”
i R Name ts| val Range Description COPY | ctear | clear
£ ﬁ g ments | Value O: enabled
EE g x : disabled
0,5to 14, |Select monitor to be displayed on the
L. 17 to 20, operation panel and parameter unit and
52 DU/PU main display 1 0 221095 monitor to be output to the terminal FM and 1o 0 0
data selection 2to 35’ AM.
’ 0 : Output frequency (Pr: 52)
501057,100| 1 : Output frequency (Pr: 34, Pr: 158)
1t03,5t0 |2: Output current (Pr. 54, Pr. 158)
. 14,17,18, |3 : Output voltage (Pr. 54, Pr. 158)
54 FM terminal 1 y 21 24 5 : Frequency setting olol o
function selection A 6 : Running speed
321034, 7 : Motor torque
50,52,53 |8 : Converter output voltage
9 : Regenerative brake duty
10 : Electronic thermal relay function load
factor
11 : Output current peak value
12 : Converter output voltage peak value
13 : Input power
14 : Output power
17 : Load meter
18 : Motor excitation current
19 : Position pulse* (Pr. 52)
20 : Cumulative energization time (Pr: 52)
21 : Reference voltage output (Pr. 54, Pr. 158)
22 : Orientation status* (Pr. 52)
23 : Actual operation time (Pr. 52)
1;0137' 51 t80 24 : Motor load factor
AM terminal » 14,16, |25 : Cumulative power (Pr: 52)
@ 158 f t(.a al‘ . 1 1 21,24,32to0 |32 : Torque command o] O | O
S unction selection 34,5052, |33 : Torque current command
2 53 34 Motor output
S ® 35 : Feedback pulse* (Pr: 52)
Rope 50 : Power saying effect
55 51 Cumulative 'saving power (Pr. 52)
2= 52 PID set point
S o 587 PID measured value
eE 54 : PID deviation (Pr: 52)
22 55 : Input/output terminal status (Pr. 52)
35 56 :-Option input terminal status (Pr. 52)
[a] g 57 : Option output terminal status (Pr. 52)
G 3 100 : Set frequency is displayed during a
g © stop and output frequency is displayed
S during operation (Pr: 52)
6 *~Available only when the FR-A7AP s
mounted.
0 Set "0" to clear the watt-hour meter monitor.
Watt-hour meter Set the maximum value when monitoring
170 | Vatt-hour mete 1| 9099 |10 from communication to 0 to 9999kWh. o| x|o
clear . ——
9999 Set the maximum value when monitoring
from communication to 0 to 65535kWh.
Operation hour Set "0" in‘the parameter to clear the watt-
171| P | 1 | 9999 [0,9999  |hour monitor. x| x| x
meter clear Setting "9999" has no effect.
. . 0 Displays the monitor as integral value.
268 (,;/iloirzlst(;;?eec(t:ilg]nal 1 9999 |1 Displays the monitor in increments of 0.1. | O O @)
9 9999 No fixed decimal position
i ati i The numbers of cumulative energization time
563 |Energization time 1 o |Qt monitor exceeded 65535h is displayed. <« | x| x
carrying-over times 65535) Reading only
; ; The numbers of operation time monitor
564 |OPerating time 1 o |Qt exceeded 65535h is displayed. « | x| x
carrying-over times 65535) Reading only
867 | AM output filter 0.01s | 0.01s |Oto5s Set the output filter of terminal AM. O] O | O
Set the number of times to shift the
Cumulative power Oto4 cumulative power monitor digit.
. L . | h i | i .
891 |monitor digit shifted 1 9999 ﬁ:?h’?ﬁt e monitor value at maximum o | O @)
times 9999 Clear the monitor value when it exceeds
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Parameter List

AN

c | Parameter Param | Param| Al
2 2 Incre | Initial ctor | etor | Foter
] R Name ts| val Range Description COPY | ctear | clear
= ﬁ g ments | Value O: enabled
*5 g x : disabled
Frequency Set the full-scale value to output the output
S5 55 L 0.01Hz | 60Hz |0 to 400Hz |frequency monitor value to terminal FM ol o | O
z & monitoring reference and AM
o'c .
£ % <§( Rated Set the full-scale value to output the output
o = f :
c S PP ) current monitor value to terminal FM and AM.
% g S| 56 Current monitoring 810;/ |nv?rtetr 8 to gggi)A .|* The increments and setting range differ| O (@) @]
o == reference : outpu to according to the inverter capacity. (55K or
o 3 W current
== less/75k or more)
<3 Torque monitoring Set the full-scale value to output the torque
(_) 0, 0, 0, N .
866 reference 0.1% | 150% |0to400% monitor value to terminal FM and AM. o O O
The coasting time is as follows:
1.5K0rless....ccoocevvvieiveiiicieneene 0.5s,
0 2.2K10 7.5K oo 1.0s,
TTK 10 55K ..o 3.0s,
Restart coasting 75K OrmMOre ...cooveeeeeeeeeeeeeeeeeeen 5.0s
57 time 0-1s 9999 Set the waiting time for inverter-triggered © © o
0.1to 5s/ |restart after an instantaneous power failure.
0.1to 30s * |* The setting range differs according to the
inverter capacity (55K or less/75k or more)
9999 No restart
58 Restart cushion time| 0.1s 1s |0to60s |Seta voltage starting time at restart. ol o | O
0 With frequency search
. Without frequency search (Reduced
Automatlc restart 1 voltage system)
162 after Instf:mtaneous 1 0 2 Encoder detection frequency @) @) e}
power. failure 10 Frequency search at every start
5 g selection 11 Reduced voltage system at every start
"5 2 § 12 Encoder detection frequency at every start
o & = " i A
2ac® First cushion time
SR 163 0.1s Os |0t020s  |Set a voltage starting time at restart. | 0O |0
e 0 for restart . . .
8 c g First cushion Consider according to the magnitude of
25 a ) 0 % |load (inertia moment/torque).
§% 164 voltage for restart 01% | 0% |0to100% ( que) ojlo]| o
Stall prevention Consider the rated inverter current as
165 |operation level for 0.1% ;| 150%, |0to 220% |100% and set the stall prevention 0| O | O
restart operation level during restart operation.
0 Without rotation direction detection
Rotation direction 1 With rotation direction detection
299 |detection selection 1 0 When Pr. 78 ="0", the rotation directionis | O | O | O
at restarting 9999 detected. o
When Pr. 78 ="1","2", the rotation direction
is not detected.
Set the acceleration
0t03600s |time to reach the set |* The initial value
. . frequency at a restart. differs  according
Acceleration tim
611 Cceteﬂat ontimeat | 445 | s1ss- Acceleration time for | to the inverter| O | O | O
aresta 9999 restart is the normal capacity. (55K or
acceleration time less/75k or more)
(e.g. Pr 7).
S RH, RM, RL signal |Frequency setting
B function storage function
§ 0 Multi-speed setting | —
()] . i
2 Remote function 1 Remote setting Yes
§ 59 selection 1 0 2 Remote setting No o o O
o No (Turning STF/STR
g 3 Remote setting off clears remotely-
2 set frequency.)
E
8’.5 % 0 Normal operation mode
S8 5
5T = Energy savin
28 = 60 9y saving 1 0 olo]o
S5 control selection
ee L . '
ws s 4 Energy saving operation mode
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Parameter List

Function

Parameter

Related
parameters

Name

Incre
ments

Initial
Value

Range

Description

Param
eter
copy

All
param
eter
clear

Param
eter
clear

: enabled
: disabled

Automatic acceleration/deceleration

61

Reference current

0.01/
0.1A*

9999

0 to 500/
0 to 3600A*

Setting value (rated motor current) is referenced

* The increments and

setting range differ

according to the inverter capacity. (55K or

less/75k or more)

9999

Rated inverter current

is referenced

62

Reference value at
acceleration

0.1%

9999

0 to 220%

Setting value is a limit
value

Shortest acceleration/
deceleration mode

Setting value is an
optimum value

Optimum
acceleration/
deceleration mode

9999

150% is a limit value

Shortest acceleration/
deceleration mode

100% is an optimum
value

Optimum
acceleration/
deceleration mode

63

Reference value at
deceleration

0.1%

9999

0 to 220%

Setting value is a limit
value

Shortest acceleration/
deceleration mode

Setting value is an
optimum value

Optimum
acceleration/
deceleration mode

9999

150% is a limit value

Shortest acceleration/
deceleration mode

100% is an optimum
value

Optimum
acceleration/

deceleration mode

64

Starting frequency
for elevator mode

0.01Hz

9999

0to10Hz

0'to 10Hz are starting frequency

9999

2Hz is starting, frequen

cy

292

Automatic
acceleration/
deceleration

0

Normal mode

1

1

Shortest acceleration/

Without brake

deceleration mode

With brake

Optimum acceleration/deceleration mode

Elevator mode“1

Elevator mode 2

Brake sequence mode

1

O N O W —

Brake sequence mode

2

293

Acceleration/
deceleration
separate selection

Calculate acceleration/deceleration time of
both acceleration and deceleration for the
shortest and optimum acceleration/

deceleration mode.

Calculate only acceleration time for the
shortest and optimum acceleration/

deceleration mode

Calculate only deceleration time for the
shortest and optimum acceleration/

deceleration mode

Retry function at alarm occurrence

65

Retry selection

Oto5

An alarm for retry can be selected.

67

Number of retries at
alarm occurrence

No retry function

1t0 10

Set the number of retries at alarm

occurrence. An alarm o
during retry operation.

utput is not provided

101 to 110

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

68

Retry waiting time

0.1s

1s

0to 10s

Set the waiting time from when an inverter
alarm occurs until a retry is made.

69

Retry count display
erase

1

Clear the number of restarts succeeded by

retry.

66

Refer to Pr. 22 and Pr. 23.

67 to 69

Refer to Pr. 65.

70

Refer to Pr. 30.
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Parameter List

AN

Parameter Param |Param| Al
g - | Ini t_ I eter eter p::::n
‘g 3 g Name mnec:s \2: I:?e Range Description copy | clear | gjoqr
5 3 £ O: enabled
5 g x : disabled
0 Thermal characteristics of a standard motor
1 Thermal characteristics of the Mitsubishi
constant-torque motor
2 Thermal characteristic of standard motor
Adjustable 5 points V/F
20 Mitsubishi standard motor (SF-JR 4P
1.5kW or less)
30 Thermal characteristics of the Mitsubishi
vector motor SF-V5RU
40 Thermal characteristic of Mitsubishi high
efficiency motor (SF-HR)
50 Thermal characteristic of Mitsubishi
constant-torque motor (SF-HRCA)
3 Standard motor
13 Constant-torque motor
Mitsubishi standard
23 motor (SF-JR 4P
1.5kW or less)
Mitsubishi vector motor -
33 (SF-V5RU/SF-THY) tSel.ect offl.lne"auto
_ — uning setting
Mitsubishi high
43 efficiency motor (SF-
HR)
Mitsubishi constant-
53 torque motor (SF-
HRCA)
Standard motor
14 Constant-torque motor
4l Applied motor 1 0 Mitsubishi standard o o o
5 5 24 motor (SF-JR 4P 1.5kW
‘g ‘g’ or less)
g o 34 Mitsubishi‘vector motor | Auto tuning data
5 % (SF-V5RU/SF-THY) |can be read,
28 Mitsubishi high changed, and set.
= 44 efficiency motor (SF-
HR)
Mitsubishi constant-
54 torque motor (SF-
HRCA)
5 Standard motor Star connection
Direct input of
15 Constant-torque motor | motor constants is
enabled
6 Standard motor Delta connection
Direct input of
16 Constant-torque motor | motor constants is
enabled
7 Standard motor Star connection
Motor constants
17 Constant-torque motor :i-lrect input
Offline auto tuning
8 Standard motor Delta connection
Motor constants
18 Constant-torque motor ilrect input
Offline auto tuning
0to 8,
13 to 18,
Second applied 20, 23, 24, |Set when u§ipg t.he second motor.
450 1 9999 (30, 33, 34, |(same specifications as Pr. 71) @] @] O
motor 40, 43, 44,
50, 53, 54
9999 Second motor is invalid
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Parameter List

Function

Parameter

Related
parameters

Name

Incre
ments

Initial
Value

Range

Description

Param
eter
copy

All
param
eter
clear

Param
eter
clear

: enabled
: disabled

Carrier frequency
and SoftPWM

selection

72

PWM frequency
selection

0 to 15/
0to6, 25~

PWM carrier frequency can be changed.

The setting displayed is in [kHz].

Note that 0 indicates 0.7kHz, 15 indicates

14.5kHz, 25 indicates 2.5. (25 is

exclusively for a sine wave filter.)

The following settings are for real

sensorless vector control and vector

control.

0 to 5: 2kHz, 6 to 9: 6kHz,

10 to 13: 10kHz, 14 to 15: 14kHz

* The setting range differs according to the
inverter capacity. (55K or less/75k or more)

240

Soft-PWM
operation selection

Soft-PWM invalid

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

Analog input selection

73

Analog input
selection

0to7,
10to 17

You can select the input specifications of
terminal 2 (0 to 5V, 0 to 10V, 4 to 20mA)
and input specifications of terminal 1 (0 to
+5V, 0 to £10V). For the 5.5K or more, the
input specifications can be selected when
the voltage/current input switch is off.
Terminal 2 is always used for current input
when the switch is on, the parameter
needs to be set to current input. Override
and reversible operation can be selected.

242

Terminal 1 added
compensation
amount (terminal 2)

0.1%

100%

0 to 100%

Set the ratio of added compensation
amount when terminal 2 is the main speed.

243

Terminal 1 added
compensation
amount (terminal 4)

0.1%

75%

010/100%

Set the ratio of added compensation
amount when terminal 4 is the main speed.

252

Override bias

0.1%

50%

0to 200%

Setthebias side(compensation value of
override function.

253

Override gain

0.1%

150%

0 t0200%

Set the gain side compensation value of
override function.

267

Terminal 4 input
selection

For the 5.5K or
more, the input

Terminal 4 input
4 to 20mA

Terminal 4 input
0to 5V

specifications can
be selected when

the voltage/current
input switch is off.
Set "0" when the
switch is ON.

Terminal 4 input
0 to 10V

Response level of analog input

and noise elimination

74

Input filter time
constant

Oto 8

The primary delay filter time constant for
the analog input can be set.
A larger setting results in a larger filter.

822

Speed setting filter 1

0.001s

9999

0 to 5s,
9999

Set the time constant of the primary delay
filter relative to the external speed
command (analog input command).

826

Torque setting filter 1

0.001s

9999

0 to 5s,
9999

Set the time constant of the primary delay
filter relative to the external torque
command (analog input command).

832

Speed setting filter 2

0.001s

9999

0 to 5s,
9999

Second function of Pr: 822 (valid when the
RT terminal is on)

836

Torque setting filter 2

0.001s

9999

0 to 5s,
9999

Second function of Pr. 826 (valid when the
RT terminal is on)

849

Analog input offset
adjustment

0.1%

100%

0 to 200%

This function provides speed command by
analog input (terminal 2) with offset and
avoids frequency command to be given
due to noise under 0 speed command.
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Parameter List

AN

Function

Parameter

Related
parameters

Name

Incre
ments

Initial
Value

Range

Description

Param
eter
copy

Param
eter
clear

All
param
eter
clear

: enab
: disabled

led

75

Reset selection,
disconnected PU
detection

Reset selection/
disconnected PU
detection/PU stop
selection

14

0to 3,
14 to 17

You can select the reset input acceptance,
disconnected PU (FR-DU07/FR-PUOQ7/FR-
PU04) connector detection function and PU
stop function.

For the initial value, reset always enabled,
without disconnected PU detection, and
with PU stop function are set.

76

Output function
of alarm code

Alarm code output
selection

Without alarm code output

With alarm code output

Alarm code output at alarm occurrence
only

77

Prevention of
parameter
rewrite

Parameter write
selection

Write is enabled only during a stop

Parameter write is disabled.

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

78

Prevention of
reverse rotation
of the motor

Reverse rotation
prevention selection

Both forward and reverse rotations allowed

Reverse rotation disallowed

Forward rotation disallowed

79

Operation mode selection

Operation mode
selection

External/PU switchover mode

Fixed to PU operation mode

Fixed to External operation mode

External/PU combined operation mode 1

External/PU combined operation mode 2

Switchover mode

External operation mode (PU operation
interlock)

340

Communication
startup mode
selection

O N |OH| WD =IO

As setin Pr. 79.

1,2

Started in the network operation mode.
When the setting is "2", it will resume the
pre-instantaneous power failure operation
mode after an instantaneous power failure
occurs.

10,12

Started in the network operation mode.
Operation mode can be changed between
the PU operation mode and network
operation mode from the operation panel.
When the setting is "12", it will resume the
pre-instantaneous power failure operation
mode after an instantaneous power failure
occurs.
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vector control)

7/ Parameter List
Parameter Param | Param | Al
5 - | Initial eter eter p::::n
‘g’ 3 g Name mnec:s \;‘al f:fe Range Description CopY | clear | gjoqr
E 3 £ O: enabled
5§ x : disabled
Set the applied motor capacity.
. 001/ 0.4to 55/ |* The in.crements .and setting range differ
80 Motor capacity OAKW - 9999 |0to3600kW*| according to the inverter capacity. (55K orf O | O | O
’ less/75k or more)
9999 V/F control is performed
2,4,6,8,10|Set the number of motor poles.
81 Number of motor 1 9999 12, 14, 16, |X18 signal-ON:V/F Set 10 + number of o o o
poles 18, 20 control motor poles.
9999 V/F control is performed
Motor speed fluctuation due to load
Speed control gain 0 to 200% fluctuation is adjusted during advanced
89 |(magnetic flux 0.1% | 9999 magnetic flux vector control. (@) x | O
vector) 100% is a referenced value.
9999 Gain matching with the motor set in Pr.71.
Second motor 10,11, 12 Select the method of controlling the
451 |control method 1 9999 second motor. (same as Pr.800? o | O @)
. VIF Control (advanced magnetic flux
selection 20,9999 vector control)
Set the capacity of the second motor.
0.4 to 55/ * The increments and setting range differ
5 453 Secon.d motor 0'01/* 9999 |0to3600kW*| according to the inverter cagacity.g(SSK or| O @) @)
- 9 capacity 0.1kW less/75k or more)
2 9999 V/F control is performed
2 Set the number of poles of the second
g § 454 r’:‘;:)g?i’;)?efssecond 1 9999 2,4.6.8,10 motor; O O @)
*g B 9999 V/Fcontrol is performed
% g Second motor speed fluctuation due to
72} load fluctuation/is adjusted during
.§ ® 569 Second motor . 0.1% | 9999 0 to 200% advanced magnetic flux vector control. @) x | O
8 2 speed control gain 100% is a referenced value.
$ % 9999 Gain matching with the motor set in Pr450.
§ 0 Speed coritrol
= 1 Torque control
5 MC signal-ON:torque
MC signal-OFF:speed Vector control
3 Position control (FR-A7AP)
4 MC signal-ON:position
MC signal-OFF:speed
5 MC signal-ON:torque
MC signal-OFF:position
800 ContrQI method 1 20 Vector control test operation olol o
selection 9 Test operation of vector control (speed control)
can be performed without connecting a motor.
10 Speed control
1 Torque control
MC signal-ON : Real sensorless
Torque vector control
12 MC signal-OFF :
Speed
20 V/F Control (advanced magnetic flux
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Parameter List

AN

Parameter

Name

Related

Function
parameters

Incre
ments

Initial
Value

Range

Description

Param
eter
copy

Param
eter
clear

All
param
eter
clear

: enab
: disabled

led

Motor excitation

82
current

0.01/
0.1A =

9999

0 to 500/
0 to 3600A *

Tuning data

(The value measured by offline auto tuning

is automatically set.)

* The increments and setting range differ
according to the inverter capacity. (55K or
less/75k or more)

9999

Use the Mitsubishi motor (SF-JR, SF-
HRCA) constants

83 Motor rated voltage

0.1v

200/
400V *

0 to 1000V

Set the rated motor voltage(V).
* The initial values differ according to the
voltage level. (200V/400V)

84

Rated motor frequency

0.01Hz

60Hz

10 to 120Hz

Set the rated motor frequency (Hz).

90 |Motor constant (R1)

0.001¢
0.01mQ*

9999

0 to 500/
0to 400mQ *

Tuning data

(The value measured by offline auto tuning

is automatically set.)

* The increments and setting range differ
according to the inverter capacity. (55K or
less/75k or more)

9999

Use the Mitsubishi motor (SF-JR, SF-
HRCA) constants

91 |Motor constant (R2)

0.001¢%/
0.01mQ*

9999

0 to 50Q/
0to 400mQ *

Tuning data

(The value measured by offline auto tuning

is automatically set.)

* The increments and setting range differ
according to the inverter capacity. (55K or
less/75k or more)

9999

Use the Mitsubishi motor (SF-JR, SF-
HRCA) constants

Vector

92 |Motor constant (L1)

0.0010
(0.1mH)
10.01m0

(0.01mH) *

9999

0to50Q (0 to
1000mH)/
0'to 3600mQ
(0 toj400mH) *

Tuning data

(The value measured by offline auto tuning

is automatically set.)

* The increments and setting range differ
according to the inverter capacity. (55K or
less/75k or more)

9999

Use the Mitsubishi motor (SF-JR, SF-
HRCA) constants

Offline auto tuning

93 |Motor constant (L2)

Magnetic flux- Sensorless

0.0016
(0.1mH)
10/04 el
(0.01mH) *

9999

0t050Q (0 to
1000mH)/

0 to 3600mQ
(0to'400mH)™*

Tuning data

(The value measured by offline auto tuning

is automatically set.)

* The increments and setting range differ
according to the inverter capacity. (55K or
less/75k or more)

9999

Use the Mitsubishi motor (SF-JR, SF-
HRCA) constants

94 |Motor constant (X)

0.010Q

(0.1%)/
0.010

(0.01%) *

9999

0 to 5000
(0 to 100%)/
0to 1000

(0 to 100%) *

Tuning data

(The value measured by offline auto tuning

is automatically set.)

* The increments and setting range differ
according to the inverter capacity. (55K or
less/75k or more)

9999

Use the Mitsubishi motor (SF-JR, SF-
HRCA) constants

Auto tuning setting/

% status

0

Auto tuning is not performed

1

Tuning performed without motor running

101

Tuning performed with motor running

Second motor

455 e
excitation current

0.01/
0.1A*

9999

0 to 500/
0 to 3600A *

Tuning data of the second motor

(The value measured by offline auto tuning

is automatically set.)

* The increments and setting range differ
according to the inverter capacity. (55K or
less/75k or more)

9999

Use the Mitsubishi motor (SF-JR, SF-
HRCA) constants

Rated second

456
motor voltage

0.1v

200/
400V *

0 to 1000V

Set the rated voltage (V) of the second

motor.

* The initial values differ according to the
voltage level. (200V/400V)

Rated second

457
motor frequency

0.01Hz

60Hz

10 to 120Hz

Set the rated frequency (Hz) of the second
motor.
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Parameter List

c Parameter Param | Param | Al
2 8 Incre | Initial cter | etor | Pter
7] R Name ts| val Range Description copy | clear | ciear
£ ﬁ g ments | Value O: enabled
= g x : disabled
Tuning data of the second motor
(The value measured by offline auto tuning
0 to 500/ is automatically set.)
458 Second motor 0.0019/* 9999 |(0t0400mQ* |* The increments and setting range differ| O X O
constant (R1) 0.01mQ according to the inverter capacity. (55K or
less/75k or more)
9999 Use the Mitsubishi motor (SF-JR, SF-HRCA) constants
Tuning data of the second motor
’ (The value measured by offline auto tuning
0to 500 is automatically set.)
459 Second motor 0'001Q*/ 9999 |(0to400mQ *|* The increments and setting range differ| O X O
constant (R2) 0.01mQ according to the inverter capacity. (55K or
less/75k or more)
9999 Use the Mitsubishi motor (SF-JR, SF-HRCA) constants
Tuning data of the second motor
0t050Q(0to | (The value measured by offline auto tuning
Second motor %(101?/ 1000mH)  |is automatically set.)
460 (0. mH) 9999 |(0t03600mQ |* The increments and setting range differ| O X O
constant (L1) 0.01mQ* (0to400mH)*|  according to the inverter capacity. (55K or
(0.01mH) less/75k or more)
L 9999 Use the Mitsubishi motor (SF-JR, SF-HRCA) constants
% Tuning data of the second motor
9 0.0010 0t050Q(0to | (The value measured by offline auto tuning
' 1000mH)  |is automatically set.)
(o)}
é n 461 Second motor (0.11mH) 9999 |(0t03600mQ |* The increments and setting range differ| O X O
2 8 constant (L2) [0.01mQ 0to400mH)*| according to the inverter capacity. (55K or
2 . ( )
e % (0.01mH) less/75k or more)
3 g 9999 Use the Mitsubishi motor (SF-JR, SF-HRCA) constants
é @ Tuning data of the second motor
E X 0t0500Q - | (The valuemeasured by offline auto tuning
o 5 0.01Q
= ! (0'to 100%)!' |is 'automatically set.)
0,
'% 462 Second motor (0.1%)/ 9999 (010 100Q2 |* The increments and setting range differ| O X O
=S constant (X) 0'01”‘9* (0t0/100%) ¥| - acdording to the inverter capacity. (55K or
S (0.01%) less/75k or more)
9999 Use the Mitsubishj motor (SF-JR, SF-HRCA) constants
Second motor auto Set the tuning mode of the second motor.
463 |tuning setting/status| | 0 10,1101 | same as Pr: 96) O|x |0
Tuning data unit 0 Internal data converter value
684 . 1 0
switchover 1 Displayed in "A, Q, mH, %". ©10 ©
Tuning data
(The value measured by offline auto tuning
0.01/ 0to 500/ |is automatically set.)
859 | Torque current .| 9999 |0to3600A*|* The increments and setting range differ| O X O
0.1A according to the inverter capacity. (55K or
less/75k or more)
9999 Use the Mitsubishi motor (SF-JR, SF-HRCA) constants
Tuning data of the second motor
’ (The value measured by offline auto tuning
0 to 500. is automatically set.)
860 St 0'01/* 9999 |[0to 3600A *|* The increments and setting range differ| O X O
torque current 0.1A according to the inverter capacity. (55K or
less/75k or more)
9999 Use the Mitsubishi motor (SF-JR, SF-HRCA) constants
89 Refer to Pr. 81.
90 to 94 |Refer to Pr. 82 to Pr. 84.
0 Online auto tuning is not performed
5 Online auto tuning
o
g 95 selection 1 0 |1 Start-time tuning (at start-up) 10|60
2 2 Magnetic flux observer (normal)
5 @
- ()
o 2
3 3
@ 5
£ o ;
5 - 574 Se(l:ond motor - 1 0 0, 1 Selgct the second motor online auto o o o
3 online auto tuning tuning. (same as Pr. 95)
)
g
&
=

103

-—
R
—
I
(]
-—
()
S
@©
—_
©
o

DRIVE THE MOTOR




Parameter List

AN

c Parameter Param | Param| Al
2 2 Incre | Initial ctor | etor | Poter
i R Name Range Description COPY | ctear | clear
c 58 ments | Value
2 s O: enabled
5§ x : disabled
96 Refer to Pr. 82 to Pr. 84.
100 VIFA(first frequency) | 0.01Hz | 9999 |3 400 olo|o
101 VIFi(firstirequency | o 4y, | oy | 010 1000v o|lo|o
voltage)
102 V/IF2(second 0.01Hz| 9999 |0 !0400Hz, o|lo|o
frequency) 9999
" 103 VIF2(second 04V | ov | 0to1000v ololo
S frequency voltage)
2 V/F3(third 0 to 400Hz, .
.§- ] 104 frequency) 0.01Hz| 9999|490 F?aettteere:]ch points (frequency, voltage)of V/IF | O | O | O
° S [105 VIF3(third 0.1V | OV | 0to1000v|9999: No V/F setting o|lo|o
el frequency voltage)
©
3 106 V/F4(fourth 001Hz | 9999 0 to 400Hz, o o o
2 frequency) 9999
107 VIF4(fourth 0.1v | ov |0to1000v o|lo|o
frequency voltage)
108 VIFS(fifth frequency) | 0.01Hz | 9999 | 2 © 400 olo|o
109  |V/FS(fifthfrequency | o4\ | oy | 010 1000v olo|o
voltage)
| 71 |Refer to page 98.
110, 111 |Refer to Pr. 7.
112 Refer to Pr. 0.
— |[113 Refer to Pr. 3.
114, 115 |Refer to Pr. 22.
116 Refer to Pr. 41.
L Specify the inverter station number.
17 PU communication 1 0 0 to 31 Setthe inverter station numbers when two o o o
station number or more Iinverter? are connected to one
personal computer.
Set the communication speed.
icati The setting value x 100 equals the
118 PU communication 1 192 13‘2;196’ '€ Ndommunication speed. ol O | O
speed For example, the communication speed is
19200bps when the setting value is "192".
0 Stop bit length: 1bit data length: 8bit
119 PU communication 1 1 1 Stop bit length: 2bit data length: 8bit olol o
stop bit length 10 Stop bit length: 1bit data length: 7bit
_5 11 Stop bit length: 2bit data length: 7bit
8 L 0 Without parity check
© o
S [120 P;ifog:ggf'cat'on 1 2 [1 With odd parity check ololo
g o parity 2 With even parity check
8 s Set the permissible number of retries at
= occurrence of a data receive error.
Q= Number of PU 0to 10 If the number of consecutive errors
%) 121 communication 1 1 exceeds the permissible value, the inverter | O e} o)
a4 retries will come to an alarm stop.
9999 If a communication error occurs, the
inverter will not come to an alarm stop.
0 No PU connector communication
PU communication Set the communication check time interval.
If a no-communication state persists for
122 check time interval 0.1s 9999 1011099985 longer than the permissible time, the o o o
inverter will come to an alarm stop.
9999 No communication check
ot Set the waiting time between data
123 PU_ c-:omr.nunlcatllon 1 9999 010 150ms |- 2nsmission fo the inverter and response. | O | O | O
waiting time setting 9999 Set with communication data.
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7/ Parameter List
c Parameter Raram|Baram paI::m
2 £ Incre | Initial L :;:; aar | €t
o 22 Name ts| Val Range Description clear
£ ﬁ g ments | Value O: enabled
= g x : disabled
PU communication 0 Without CR/LF
124 CRILF presence/ 1 1 1 With CR o|lo | o
absence selection 2 With CR/LF
Set the inverter station number.
RS-485 0to 31 (same specifications as Pr. 117 ) When "1"
331 |communication 1 0 0 to 247 (Modbus-RTU protocol) is set in Pr. 551, O @) @)
station number (0to ) |the setting range within parenthesis is
applied.
RS-485 3,6, 12, 24, Used to select the communication speed
332 |communication 1 96 |48, 96, 192, (same specifications as Pr: 118) : O @) @)
speed 384
RS-485 Select stop bit length and data length
P elect stop bit length and data length.
333 cgmmunlcatlon stop 1 1 0,1,10, 11 (same specifications as Pr: 119) O O O
bit length
RS-485
communication Select the parity check specifications.
34 parity check 1 2 0.1,2 (same specifications as Pr. 120) O o O
selection
RS-485 o 0to 10 Set the permissible number of retries at
5 335 |communication 1 1 ’ occurrence of a data receive error. (same | O O @)
= retry count 9999 specifications as Pr. 121)
§ 2 RS-485 communication can be made, but
= 0 the inverter will come to an alarm stop in
E 3 RS-485 the NET operation mode.
3 S 336 Commu-nlca.tlon 0.1s 03 0110 Set the communication check time interval. | © | © | ©
8 < check time interval 999.8s (same specifications as Pr. 122)
; 9999 No communication check
[i4
RS-485 O4o150ms. Set, - the waiting time between data
337 |communication 1 9999 9999 "{transmission to the inverter and response.| O O O
waiting time setting (same specifications as Pr. 123)
RS-485 communication Select/presence/absence of CR/LF. (same
41 CRILF selection 1 1 0.1,2 specifications as Pr. 124) % © ©
L Parameter values written by
Communication 0 communication are written to the EEPROM
342 |EEPROM write 1 0 and RAM. oO| O | O
selection 1 Parameter values written by
communication are written to the RAM.
Display the number of communication errors
inati during Modbus-RTU communication.
mmun n
343 |COMmunicatio 1 0 |— Read only. « | x| x
error count Displayed only when Modbus-RTU
protocol is selected.
Mitsubishi inverter After setting
0 (computer link) change, reset
protocol (switch power off,
549 | Protocol selection | 1 0 then on) the olo| o
inverter.
1 Modbus-RTU The setting change
protocol is reflected after a
reset.
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Parameter List

AN

Parameter Param |Param | Al
'g 2 Incre | Initial cter | eter | ¥oter.
° 32 Name ts| val Range Description copy | clear | ciear
S 35 ments| value O: enabled
= g x : disabled
Terminal 2 Set the f f terminal 2 inout gai
125 frequency setting [0.01Hz| 60Hz | 0 to 400Hz (r:axirflu:(;uency orterminat<inputgain | o 1 . | o
gain frequency '
g Terminal 4 Set the frequency of terminal 4 input gain
= 126 frequency setting |0.01Hz| 60Hz | O to 400Hz|(maximum). o| x| o
S gain frequency (Valid when Pr. 858 = 0 (initial value))
§ Analog input display 0 Displayed in % Select the unit for
g 241 |1V 1 0 _ _ Htob o|lo|o
) unit switchover 1 Displayed in V/imA analog input display.
29 Terminal 2
S > . .
53 c2 frequency setting |[0.01Hz| OHz | O to 400Hz Set t.he freguency on the bias side of O x @)
= g= (902) |, . terminal 2 input.
2 o bias frequency
Bl Terminal 2
Q + o . .
£3 €3 frequency setting | 0.1% 0% 0 to 300% Setthe converted % of t.he b'a.s side O X (@)
%)_; (902) bias voltage (current) of terminal 2 input.
s Terminal 2
© £ o .
5 3 c frequency setting | 0.1% | 100% | 0 to 300% Setthe converted % of the gain side (©) x O
O (903 . voltage of terminal 2 input.
°5 gain
8 % 5 Terminal 4 Set the frequency on the bias side of
© g (904) frequency setting |0.01Hz| OHz | 0 to 400Hz |terminal 4 input. O x @)
= bias frequency (Valid when Pr. 858 = 0 (initial value))
g c6 Terminal 4 Set the converted % of the bias side
g (904) frequency setting | 0.1% 20% | 0to 300% |current (voltage) of terminal 4 input. O x (@)
g bias (Valid when Pr. 858 = 0 (initial value))
7 Terminal 4 Set the converted % of the gain side
(905) frequency setting|170:1% .| 100% | 0to 300%) ||cufrent (voltage) of terminal 4 input. (@) x (@)
gain (Valid when Pr: 858 = 0O (initial value))

The parameter number in parentheses is the one for use with'the parameter unit (FR-PU04/FR-PUQ7).
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Parameter List

c Parameter Param |Param | Al
2 2 Incre | Initial copy | cloar “eter
G 33 Name ments | Value | R2N9e Description d clear
5 3 £ O: enabled
EE g x : disabled
PID control 0to 400Hz Set the frequency at which the control is
127 aut.omatlc 0.01Hz| 9999 automatically changed to PID control. o o o
?rg:ﬁ:?\\ésr 9999 Without PID automatic switchover function
10 PID reverse action Deviation value
11 PID forward action signal (terminal 1)
20 PID reverse action Measured value
input (terminal 4)
21 PID forward action Set value (terminal
2 or Pr. 133)
128 PID action selection 1 10 50 PID reverse action D_eviati_on value o 0 o)
signal input
51 PID forward action (LONWORKS, CC-Link
communication)
60 PID reverse action Measured value,
set value input
61 PID forward action (LONWORKS, CC-Link
communication)
If the proportional band is narrow (parameter
setting is small), the manipulated variable
varies greatly with a slight change of the
. ., |measured value. Hence, as the proportional
129 Eelladproportlonal 0.1% | 100% 0.110 1000% band narrows, the response sensitivity (gain) | O | O | O
improves but the stability deteriorates, e.g.
hunting occurs.
Gain K = 1/proportional band
9999 No proportional control
Time required for only the integral (1) action to
provide the same manipulated variable as that
° . . 0710 3600s' | for-the proportional (P) action. As the integral
*E 130 PID integral time 0.1s 1s time decreases, the set point is reached o © O
8 earlier but hunfing occurs more easily.
g 9999 No integral control.
Set the upper limit value.
If the feedback value exceeds the setting, the
. 0-to 100% | FUP-signal is output. The maximum input
131 PID upper limit 0.1% 9999 (20mA/5V/10V) of the measured value O © o
(terminal 4) is equivalent to 100%.
9999 No function
Set the lower limit value.
If the measured value falls below the setting range,
L 0 to 100% |the FDN signal is output.
132 PID lower limit 0.1% | 9999 The maximum input (20mA/5V/10V) of the ©cjo]o
measured value (terminal 4) is equivalent to 100%.
9999 No function
. . o 0to 100% |Used to set the set point for PID control.
133 PID action set point | 0.01% | 9999 9999 Terminal 2 input voltage is the set point. © © ©
Time required for only the differential (D)
001 to acti'on to provide the same mgnipulated .
134 PID differential time | 0.01s | 9999 |10.00s | /2nableas thatforthe proportional (P)action. | | | o
As the differential time increases, greater
response is made to a deviation change.
9999 No differential control.
If the output frequency after PID operation
. . remains lower than the Pr. 576 setting for
575 S(:tt:;;(olgttei;zl;ptlon 0.1s 1s 010 3600s longer than the time set in Pr. 575, the O O @)
inverter stops operation.
9999 Without output interruption function
Output interruption Set the frequency at which the output
576 detection level 0.01Hz| OHz | Oto400Hz interruption processing is performed. © © o
Output interruption Set the level (Pr: 577 minus 1000%) to
o7 cancel level 0-1% | 1000% 900 to 1100% release the P(ID output interruption %unction. © © o
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Parameter List

AN

c Parameter Param(Param paI::m
= 2 Incre | Initial " copy | oloar | &t
Q § 2 Name ments | Value Range Description clear
5 3 £ O: enabled
*5 g x : disabled
Commercial power- 0 With commercial power-supply switchover
135 supply switchover 1 0 Se.quence : olol o
sequence output 1 Without commercial power-supply
terminal selection switchover sequence
136 MC Switchover 01s 1s 0t 100s Set the operation interlock time of MC2 olol o
interlock time and MC3.
Set the time slightly longer (0.3 to 0.5s or
137 Start waiting time 0.1s 0.5s | 0to 100s |so) than the time from when the ON'signal | O | O | O
enters MC3 until it actually turns on.
Commercial power- 0 !nverter output is stopped (motor coast) at
supply operation inverter fault : :
138 switchover 1 0 Operatlor? is automatically SW|tch_ed to the o o o
. commercial power-supply operation at
- o selection at an ! inverter fault (Not switched when an
s 3 alarm external thermal error occurs)
IS 2 Automatic Set the frequency to switch the inverter
© § switchover 0 to 60Hz |operation to the commercial power-supply
O ® .
Sg |139 frequency between | 11, | ggg9 operation. o|lo|o
5 O inverter and
§ :; commercial power- 9999 Without automatic switchover
g 2 supply operation
£5 Valid during automatic switchover
S 2 operation (Pr. 139 = 9999)
g %" When the frequency command decreases
g 3 below (Pr. 139 - Pr. 159) after operation is
£ g switched from inverter operation to
'§ g 0'to 10Hz commercial power-supply operation, the
N o inverter automatically switches operation
Automatic to the inverter operation and operates at
switchover ON the freque!'\cy of frequency command.
range between When.the inverter start cgmmand .(STF/
159 . 0.01Hz | 9999 STR) is turned off, operation is switchedto | O @] O
CommerCIaI.power- the inverter operation also.
supply.and inverter Valid during automatic switchover
operation operation (Pr. 139 = 9999)
When the inverter start command (STF/
STR) is turned off after operation is
9999 switched from the inverter operation to
commercial power-supply inverter
operation, operation is switched to the
inverter operation and the motor
decelerates to stop.
140 to 143 |Refer to Pr. 29.
144 Refer to Pr. 37.
. 0 Japanese
-2 1 English
5 S 2 Germany
% H 145 PU display . 1 0 3 Fren(?h o y N
=) language selection 4 Spanish
g 5 ltalian
© S
a2 6 Swedish
° 7 Finnish
— 148,149 |Refer to Pr. 22.
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7/ Parameter List
Parameter Param | Param | Al
g - e eter eter p::::n
= 28 T, Incre | Initial Range Description COPY | clear | clear
c &g ments | Value .
S s O: enabled
w g x : disabled
Output current 0 o o, |Set the output current detection level.
150 detection level 0.1% | 150% | 0t0220% 100% is the rated inverter current. © o o
_ Output current Set t:e qutpL;t curre:t der:ection period.
Tz | 151 detection signal 0.1s Os 0to 10s Set t_e time from w en? © OUtPUt current O O @)
S o delav i has risen above the setting until the output
E 2 elay time current detection signal (Y12) is output.
N Zero current Set the zero current detection level.
> [y 0 0
IE’ 2': 152 detection level 0-1% 5% 0to 220% Suppose that the rated inverter current is 100%. © o o
g E Set this parameter to define the period
35 Zero current from when the output current drops below
o 3
‘g ; 153 detection time 0.01s 0.5s |0tols the Pr. 152 value until the zero current © o ©
5Q detection signal (Y13) is output.
o - - -
5 g Output current 0to 10s Set the retention time when the Y12 signal
52 166 |detection signal 01s | 0.1s son S o|lo|o
59 tention ti 9999 The Y12 signal on status is retained.
% g retention ime The signal is turned off at the next start.
a - - -
Output current 0 g[:)enratlon continues when the Y12 signal
167 deltectt'lon operation ! 0 1 The inverter is brought to an alarm stop © © ©
selection when the Y12 signal is on. (E.CDO)
— 154 Refer to Pr. 22.
e 0 Second (third) function is immediately
o §E 2 made valid with on of the RT (X9) signal.
85T
2223
EE"‘%E RT signal function Second (third) function is valid only durin
3-8 155 validity condition 1 0 S0 yluncionisvalidonlydunng |\ o | o | o
cED-= . the -RT (X9) 'signal is on and constant
8225 selection 10 speed operation
E0co .
-g ;% & (invalid during acceleration/deceleration)
og5c
il
2
156, 157 |Refer to Pr. 22 .
— | 158 Refer to Pr. 54 .
159 Refer to Pr. 135 .
0 All parameters can be displayed.
Only the parameters registered in the user
160 ;J;zgtgi}(l;%up read 1 0 ! group can be displayed. O] O | O
Only the simple mode parameters can be
c 9999 f
S displayed.
§ User group (0 to 16) Displays the number of cases registered
a 172 |registered display/ 1 0 as a user group (reading only). @) x x
§ batch clear 9999 Batch clear the user group registration
(@)}
N Set the parameter numbers to be
2] . A registered to the user group. X X x
8 173 Usertgr?“p 1| 9999 | 00099 registeredto th
registration Read value is always "9999".
0 to 999 Set the parameter numbers to be cleared
174 |User group clear 1 9999 9999 " |from the user group. X X X
Read value is always "9999".
c g 0 Sett.ing dial frequency
S g setting mode Key lock mode
O N v . .
% 5 Frequency setting/ 1 Settlng dial invalid
»n = . potentiometer mode
c 8 161 key lock operation 1 0 Sotting dial O| x | O
28 selection 10 etling dial requency
© g setting mode Key lock mode
3= " Setting dial valid
© potentiometer mode
162 to 165 |Refer to Pr: 57.
166, 167 |Refer to Pr. 150.
168,169 |Parameter for manufacturer setting. Do not set.
170,171 |Refer to Pr. 52.
17210 174 |Refer to Pr. 160.
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Parameter List

AN

c | Parameter Param |Param | Al
= 2 Incre | Initial stor | otar | PO
© 33 Name ments | Value | R2Nge Description ol clear
3 35 O: enabled
5§ x : disabled
0 to 20, 0: Low-speed operation command
. 22 t0 28, 1: Middle-speed operation command
178 fSTF .termlnlal . 1 60 [42t0 44,60, |2: High-speed operation command @) X O
unction selection 62,64 to 71, |3: Second function selection
9999 4: Terminal 4 input selection
0 to 20, 5: Jog operation selection
. 22 to0 28, 6: Selection of automatic restart after
179 STR .termlnal . 1 61 |42t044,61, instantaneous power failure, flying start | O X (@)
function selection 62,64 to 71, | 7: External thermal relay input
9999 8: Fifteen speed selection
RL terminal function 9: Third function
180 selection 1 0 10: Inverter operation enable signal (FR-HC/ o X o
- 0to 20 MT-HC, FR-CV connection)
181 RM terminal 1 1 |221028  |11: FR-HCMT-HC connection, ol x| o
function §electlon 42 to 44, 62, instantaneous power failure detection
182 RH tgrmlnal . 1 2 64to 71, 12: PU operation external interlock o y o
function selection 9999 13: External DC injection brake start
RT terminal function 14: PID control valid terminal
183 selection 1 3 15: Brake opening completion signal o X O
_ 0to 20, 16: PU-external operation switchover
© ) .
g 54 AU terminal 1 . ‘Zé to 28, 17: I;(S[Zgopnagztr)r; tselectlon forward/reverse
c ) . to 44, O X @]
o function selection 62 to 71 18: V/F switch over
g 9999 ' 19: Load torque high-speed frequency
£ : 20: S-pattern acceleration/deceleration C
S 185 JOG .termmal . 1 5 switching terminal O| x| O
= function selection o ;
] ) 22: Orientation command
E 186 CS terminal i 6 23:-Pre-excitation ol x| o
2 function selection 24: Output Stop
& MRS terminal 25: Start self-holding selection
5 187 function selection ? 24 26: Control mode changing © x o
© i 27: Torque limit selection
42: Torque bias selection 1*
43: Torque bias selection 2*
44: P/PI control switchover
011020, 60: Forward rotation command (assigned to
2210 28, STF terminal (Pr: 178) only)
42to 44,62, |61: Reverse rotation command (assigned to
64 to 71, STR terminal (Pr: 179) only)
9999 62: Inverter reset
63: PTC thermistor input (assigned to AU
RES terminal terminal (Pr. 184) only)
189 function selection 1 62 64: PID forward/reverse action switchover | © x O
65: PU-NET operation switchover
66: External-NET operation switchover
67: Command source switchover
68: Conditional position pulse train sign*
69: Conditional position droop pulse clear*
70: DC feeding operation permission
71: DC feeding cancel
9999:No function
* Available only when used with the FR-A7AP.
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7/ Parameter List
c Parameter Param | Param | Al
2 2 Incre | Initial ctor | eter | Foter.
G 33 Name ments | Value | R2N9e Description COPY | ctear | clear
5 3 £ O: enabled
EE g x : disabled
0, 100: Inverter running
RUN terminal 1, 101: Up to frequency
190 function selection 1 0 ?5?08’20 2, 102: Instantaneous power failure/ ®) X o
, undervoltage
2510 28, 3, 103: Overload alarm
3010 36,39, |4, 104: Output frequency detection
191 SU terminal 1 1 41to0 47, 5, 105: Second output frequency detection| | | o
function selection 64,70, 84, |6, 106: Third output frequency detection
85,901099, |7, 107: Regenerative brake pre-alarm
100 to 108, |8, 108: Electronic thermal relay function
IPF t inal 110 to 116, pre-alarm
192 .ermlna . 1 2 120, 10, 110:PU operation mode e} x o)
function selection 1250 128, |11, 111:Inverter operation ready
130t0 136, |12, 112:Output current detection
139, 13, 113:Zero current detection
; ; 14, 114:PID lower limit
193 O']tetr.m'nal function | 4 3 121 tc1’71;'7’ 15, 115:PID upper limit o|x|o
selection 190’t o |16, 116:PID forward/reverse rotation
0 199,
i i 0999 output _
104 FU terminal function 1 4 17, —: Commercial power-supply o
. . X O
selection switchover MC1
18, —: Commercial power-supply
switchover MC2
19, —: Commercial power-supply
switchover MC3
20, 120:Brake opening request
_ ABC1 terminal 25, 125:Fan fault output
_g 195 function selection 1 %9 26, 126:Heatsink overheat pre-alarm % x ©
IS 27, 127:Qrientation in-position *
o8 28, 128:Orientation error *
3 30, 130:Forward rotation output *
5 31,1131:Reverse rotation output *
,g 32, 132:Regenerative status output *
o 33, 133:Operation ready 2
9] 34,134:Low speed-output
£ Oto8, 35, 135:Torque detection
2 101020, |36, 136:In-position *
@ 251028, 39, 139:Start time tuning completion
T 300 36,39, |41,141:Speed detection
€ 411047,64, |42, 142:Second speed detection
E 70, 84, 85, |43, 143:Third speed detection
90, 91, 44, 144:Inverter running 2
94 to 99, 45, 145:Inverter running and start command
100 to 108, ison
110to 116, |46, 146:During deceleration at occurrence
120, of power failure (retained until
12510 128, release) _
130 to 136, 47, 147:During PID control activated
130, 64, 164:During retry
; 70, 170:PID output interruption
196 fABC.2 termlnall 1 9999 14110 147, 84, 184:PreparatDC current feedingion O | x | O
unction selection 164, 170, i s
190. 191 ready signal
’ ! 85, 185:DC current feeding
19410199, 190’ 190:Life alarm
9999 91, 191:Alarm output 3 (power-off signal)
92, 192:Energy saving average value
updated timing
93, 193:Current average monitor signal
94, 194:Alarm output 2
95, 195:Maintenance timer signal
96, 196:Remote output
97, 197:Minor fault output 2
98, 198:Minor fault output
99, 199:Alarm output
9999: No function
0 to 99: Positive logic
100 to 199: Negative logic
* Available only when used with the FR-A7AP.

111

-—
R
—
I
(]
-—
()
S
@©
—_
©
o

DRIVE THE MOTOR




Parameter List \‘T

c | Parameter Param | Param| Al
2 2 Incre | Initial ctor | etor | Foter
] R Name ts| val Range Description COPY | ctear | clear
= ﬁ g ments | Value O: enabled
*5 g x : disabled
23210 239 |Refer to Pr. 4 to Pr. 6.
240 Refer to Pr. 72.
241 Refer to Pr. 125 and Pr. 126.
242, 243 |Refer to Pr. 73.
Operates at power on
o 0 Cooling fan on/off control invalid (The
§ cooling fan is always on at power on)
8 044 Cooling fan Cooling fan on/off control valid
oy ; . 1 1 . L O ©) @)
28 operation selection The fan is normally on during inverter
o 1 operation. The fan switches on/off
[&] . .
= according to the temperature during a stop
of the inverter whose status is monitored.
. 0 to 509 Used to set the rated motor slip.
245 Rated slip 0.01% | gggg |01090% |Used tosetthe rated motor slip o|lo|o
9999 No slip compensation
Used to set the response time of slip
S compensation. When the value is made
§ 246 $I|p compensation 0.01s 05s 10.011t010s smaIIer,.resp.or?se will be faster. How<_aver, o o o
S L time constant as load inertia is greater, a regenerative
[0] . .
o N overvoltage (E.OVO) error is more liable to
% > occur.
o Constant-power Slip compensation is not made in the
%) region sli 0 constant output range (frequency range
247 9 P 1 9999 above the frequency set in Pr. 3) ol O | O
compensation - — -
lection 8999 Slip compensation is made in the constant
selec output range.
The motor'is coasted STF signal: .
Forward rotation
to a stop when the
: start
0to 100s~ | preset time elapses . .
. . |STR signal:
after the start signal is .
Reverse rotation
turned off.
start
The motor is coasted :;Easllgnal: Start
§ 3 1000 to to a stop (Pr: 250 - STR signal:
o 2 1100s 1000)s after the start
= . ; Forward/reverse
5 g signal is turned off. signal
52 250 Stop selection 0.1s | 9999 STF signa: o|lo|o
E § Forward rotation
B @ 9999 start
. STR signal:
When the start signal .
. Reverse rotation
is turned off, the
motor decelerates to start
STF signal: Start
stop. .
signal
8888 STR signal:
Forward/reverse
signal
o Output phase 0 Without output phase failure protection
® .9 i i 1 1
s g c 251 fallure. protection 1 With output phase failure protection © © ©
55L& selection
% a § 0 Without input phase failure protection
oo 8 Input phase failure
= 72 . . 1 . . )
a3 % 8 protection selection 0 1 With input phase failure protection © © ©
C Y
— 252, 253 |Refer to Pr: 73.
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c Parameter Param | Param | Al
param
2 2 Incre | Initial copy | clear | €t
G 33 Name ments | Value | R2N9e Description d clear
3 35 O: enabled
5§ x : disabled
Display whether the control circuit
: capacitor, main circuit capacitor, cooling
255 L!fe alarm status 1 0 [(0to15) |fan, and each parts of the inrush current x x x
" display limit circuit has reached the life alarm
E output level or not. Reading only
& |256 Inrush current limit | o | 4050 | (0 1o 1009)| DiSPIaY the deterioration degree of the < | x| x
5] circuit life display inrush current limit circuit. Reading only
2 Control circuit , N
2 257 capacitor life 1% 100% |(0 to 100%) Display the Qeterlorgtlon degr.ee of the X X X
= ) control circuit capacitor. Reading only
5] display
2 Main circuit Display the deterioration degree of the
2 258 capacitor life 1% 100% | (0 to 100%)|main circuit capacitor. Reading only x x x
5 display The value measured by Pr: 259 is displayed.
E‘ Setting "1" and turning the power supply off
g Main circuit starts .the measurement of the main circuit
259 capacitor life 1 0 10,1 capacitor life, ) ) oO| O | O
. ’ When the Pr.259 value is "3" after powering
measuring on again, the measuring is completed.
Read the deterioration degree in Pr.258.
Coasting to stop
0 When undervoltage or power failure
occurs, the inverter output is shut off.
1 Without UV avoidance | When undervoltage
or a power failure
. . occurs, the inverter
" WitirUV avoidance can be decelerated
; to a stop.
261 E;g;:;ﬁllure stop 1 012 Without UV avoidance [When undervoltage | © | © | O
or a power failure
occurs, the inverter
can be decelerated
. [ to a stop.
12 With UV avoidance If powerpis restored
during a power
o failure, the inverter
E accelerates again.
8 Normally operation can be performed with
g Subtracted the initial value unchanged. But adjust the
s 262 frequency at 0.01Hz| 3Hz | O0to20Hz |frequency according to the magnitude of oO| O | O
2 deceleration start the load specifications (moment of inertia,
3 torque).
S When output frequency > Pr. 263
g Decelerate from the speed obtained
@ . . 0to 120Hz | from output frequency minus Pr. 262.
;§ 263 fSubtractlon starting 0.01Hz | 60Hz When output frequency < Pr: 263 ol o | O
c requency Decelerate from output frequency
'% 9999 Decelerate from the speed obtained from
E’_ output frequency minus Pr. 262.
o 264 Power—fai.lure. 0.1/ 55 0 to 3600/ |Seta decelergtion slope down to the o o o
deceleration time 1 | 0.01s 360s frequency set in Pr. 266.
Power-failure 01/ 010 3600/ |Set a deceleration slope below the
265 deceleration time 2 | 0 01s | 9999 360s frequency set in Pr. 266. ol o | O
) 9999 Same slope as in Pr. 264
Power failure Set the frequency at which the
266 deceleration time | 1\ | 6oz | 0 to 400Hz | deceleration slope is switched from the 7x | O | O | O
switchover 264 setting to the Pr: 265 setting.
frequency
Adjust response level at UV avoidance
operation. A larger setting will improve
204 uv avoida.nce 01% | 100% |0 to 200% rgsponsiveness to the bus voItage change. olol o
voltage gain Since the regeneration amount is large
when the inertia is large, decrease the
setting value.
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Parameter List \‘T
c Parameter Param |Param | Al
2 8 Incre | Initial cter | eter | Foter.
k] 3¢ Name ts| val Range Description COPY | ctear | clear
s 55 ments | Value O: enabled
*5 g x : disabled
267 Refer to Pr. 73.
— | 268 Refer to Pr. 52.
269 Parameter for manufacturer setting. Do not set.
0 Without stop-on contact control and load
Stop-on contact/ torque high-speed frequency control
270 load torque high- 1 0 1 Stop-on conta.ct control ololo
_ speed frequency 2 Load torque high speed frequency control
% control selection 3 Stop-on contact + load torque high speed
<} frequency control
= High-speed settin
g |27 'gh-sp 91 01% | 50% |0to220% o|lo|o
3 maximum current Set the upper and lower limits of the
5 M'd,dle'spe,ed current at high and middle speeds.
s |272 setting minimum 0.1% | 100% |0 to 220% o] o0]|O
§ current
2 Average current during acceleration from
[=) : 0 to 400Hz |(Pr. 273 x 1/2)Hz to (Pr. 273 )Hz can be
< |273 Currentaveraging |, 11, | 9999 achieved. olol o
§- range 9999 Average current during acceleration from
ke (Pr. 5 x 1/2)Hz to (Pr. 5 )Hz is achieved.
3 Set the time constant of the primary delay
9 . filter relative to the output current.
274 (.:urre.nt averaging 1 16 1 to 4000 (The tlm_e _c_onstant [_ms] is 0.75 x Pr. 274 o o 0o
filter time constant and the initial value is 12ms.)
A larger setting provides higher stability but
poorer response.
0 Without stop-on contact control and load
Stop-on contact/ torquehigh-speed frequency control
270 load torque high- 1 0 1 Stop-on conta.ct control ololo
speed frequency 2 Load torque high speed frequency control
5 @ control selection 3 Stop-on contact + load torque high speed
£ 2 frequency control
8 g Stop-on contact %Jssgslly set avalue'between 130% and
..6 N . 0, 0.
g @ 275 excitation current 01% 9999 940,1000% Set the force (holding torque) for stop-on- | O (e} e)
S 3 IOW—§pe§d contact control.
S o multiplying factor 9999 No compensation.
g. E Set a PWM carrier frequency for stop-on-
s 8 contact control.
= : .
PWM carrier 0to 9/ (Valid at the output frequency of 3Hz or
276 frequency at stop- 1 9999 |Oto 4+ less.) olo | o
on contact * The setting range differs according to the
inverter capacity. (55K or less/75k or more)
9999 As set in Pr. 72 PWM frequency selection.
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time

control, speed deviation excessive occurs
and error "E. OSD" appears, resulting in a
stop.

c Parameter Param | Param | Al
2 2 Incre | Initial ctor | eter | Foter.
i R Name ts| val Range Description COPY | ctear | clear
5 35 UL A LD O: enabled
EE g x : disabled
Set to the rated slip frequency of the motor
Brake opening + about 1.0Hz.
278 frequency 0.01Hz | 3Hz |0to30Hz This parameter may be only set if Pr. 278 < 0 C 0
Pr. 282.
Generally, set this parameter to about 50 to
Brake openin 5_)0%. If the setting is too [ow, the load is
279 ¢ P 9 0.1% | 130% |0to220% |liable to drop due to gravity at start. O]l O | O
curren Suppose that the rated inverter current is
100%.
Brake opening G | h bout 0.1
280 current detection 0.1s 0.3s |Oto2s toeg‘if y, set this parameter to about 0. oO| O | O
time o
Pr. 292 = 7: Set the mechanical delay time
Brake operation until the brake is Ioosened.‘ _
281 i t pt t 0.1s 0.3s |0to5s Pr. 292 = 8: Set the mechanical delay time O]l O | O
Ime at sta until the brake is loosened + about 0.1 to
o 0.2s.
c 8 At this frequency, the brake opening
S = ) request signal (BOF) is switched off.
§ 282 Brake operation 0.01Hz | 6Hz |oto30Hz |CGenerally, setthis parametertothe P2 278 | | 5 | o
2 @ frequency setting + 3 to 4Hz.
8 R Setting is enabled only when Pr. 282 > Pr.
s g 278.
> § Pr. 292 = 7: Set the mechanical delay time
? Brake operation until the brake is closed + 0.1s.
2 5 1283 i t st 0.1s | 0.3s |[0to5s Pr: 292 = 8: Set the mechanical delay time | O | O | O
g S Ime at stop until the brake is closed + about 0.2 to
g 0.3s.
2 0 Deceleration is/not detected.
= Deceleration If deceleration is not normal during
; ; deceleration operation, the inverter alarm
1 ’
284 deltectt.lon function 0 1 (E:MB2) is provided to shut off the output © © ©
selection and turn off the brake opening request
signal-(BOF).
When brake sequence function is made
valid under encoder feedback control
Excessive speed If (detected frequency) - (output frequency)
285 deviation d Ft) ti 0.01H 9999 0to 30Hz |> Pr. 285 under encoder feedback control, o o o
eviation detection : A the inverter alarm (E.MB1) is provided to
frequency shut off the output and turn off the brake
opening request signal (BOF).
9999 Overspeed is not detected.
Automatic 0,1,3,5t0 |Brak function is made valid wh tting is "7
292 |acceleration/ 1 0 8’ 1,1 ,5to 8"ra e sequence function is made valid when a setting is "7 or
deceleration ' ’
5 Speed deviation 9999 Without speed deviation excessive
3 285 excess detection 0.01Hz | 9999 | '\ "0 o|o|oO
3 frequency If the difference (absolute value) between
a the speed command value and actual
3 N speed exceeds the Pr. 285 Speed deviation
> .g excess detection frequency setting for longer
5 IS L than the time set in Pr: 853 Speed deviation
= g53 | SPeed deviation 0.1s 1s  |0to 100s |%ime during speed control under vector olol o
3
©
e)
(3]
(0]
o
(2]
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AN

c Parameter Param | Param| Al
2 4 Incre | Initial S es p::::“
© R Name ts| val Range Description COPY | ctear | clear
5 35 LD AL O: enabled
5 g x : disabled
0 Droop control is invalid
286 Droop gain 0.1% 0% |01to Set the drooping amount gt the rated 1o 0 o)
100% torque as a percentage with respect to the
° rated frequency.
Droop filter time Set the time constant of the primary delay
287 constant 0.01s 03s |Otots filter applied to the torque current. o o o
Real sensor less Advanced
vector /vector magnetic flux
L control vector control
‘3 Droop control is not
2 exercised during
acceleration/
5 @ deceleration.
£ 8 0,10 (When Pr:288 = 10,
8 o droop compensation .
a g amount is determined | Proop control is not
S o using the motor exercl:lse? du/rlng
S acceleration
=) % Droop function speed as refer.ence.) Jecloration.
< | 288 activation selection ! 0 Droop control is Droo 010 |0
2 always exercised com pensation
% during operation. amoEnt is
S (with O limit) determined using
1, 11 (When Pr.288 =11, the rated motor
droop compensation f
- ] requency as
amount is determined reference
using the motor ’
speed as reference.)
Droop control is
2 always exercised
during operation.
(without 0 limit)
Input Output
0 JOG terminal FM output
1 Pulse train input FM output
10 JOG terminal Pulse train open
. collector output
11 Pulse train input (50% duty) P
. 20 JOG terminal Pulse train open
291 Pulse .traln /0 1 0 collector output (@) x e}
selection 21 (ON width is always
same)
Q Pulse train open
c Pulse train input collector output
o (ON width is always
= 100
® same
2 (independently of
a Pr. 54))
| Ise divisi Indicates division scaling factor to the input
nput pulse division pulse and the frequency resolution to the
364 scaling factor L 0 010 250 input pulse changes according to the O o o
value.
Fr ncy for zer i i
385 |" equency tor zero 0.01Hz 0 0 to 400Hz Se;t the frequency when the input pulse is 0 o o o
input pulse (bias).
Frequency for Set the f hen the inbut bulse i
386 |[maximum input 0.01Hz | 60Hz |0 to 400Hz |>Cttne Irequency whenthe inputpulsels | o | o | o
maximum (gain).
pulse
— 1292, 293 |Refer to Pr 61.
— 294 Refer to Pr. 261.
299 Refer to Pr. 57.
33110337 |Refer to Pr. 117.
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c Parameter Param | Param | Al
2 2 Incre | Initial ctor | eter | Foter.
i R Name ts| val Range Description COPY | ctear | clear
£ ﬁ g ments | Value O: enabled
EE g x : disabled
Communication 0 Operation command source
338 operation command 1 0 communication O| O | O
source 1 Operation command source external
0 Speed command source communication
Speed command source external
L 1 (Frequency setting from communication is
T o Communication invalid, terminal 2 and 1 setting from
&£ _|339 speed command 1 0 external is valid) o|lo | o
§ 3 S source Speed command source external
293 © 9 (Frequency setting from communication is
o5 & valid, terminal 2 and 1 setting from external
282 is invalid)
IS % '(% 0 Communication option valid
§ES 1 Inverter RS-485 terminal valid
c % E’ NET mpde Automatic recognition of the
._g g IS 550 Operatlon Command 1 9999 communication option O (@] @]
383 source selection 9999 Normally, the RS-485 terminals are valid.
§& Communication option is valid when the
communication option is mounted.
1 Select the RS-485 terminals as the PU
PU mode operation operation mode control source.
Select the PU connector as the PU
991 Co:’nn:.and source 1 2 2 operation mode control source. © © ©
selection 3 Select the USB connector as the PU
operation mode control source.
340 Refer to Pr. 79.
34110 343|Refer to Pr. 117.
0 Internal-stop position command (Pr.356)
ition com- iti -
350 Stop positio - co 1 9999 |1 External stop position command (FR-A7AX o o o
mand selection 16-bit data)
9999 Orientation control invalid
351 Orientation speed | 0[04Hz] | 2Hz [ait6 Gomz (|PPOrGasethe motorspeed tothe setvalue | | o |
when the orientation command (X22) is given.
352 Creep speed 0i01Hz | 0.5Hz |0ite10Hz |As soon as the current position pulse oO| O | O
reaches the creep switchover position set
Creep switchover in Pr.353 after the speed has reached the
353 position 1 511151 010/16383 G brientation speed, the speed decelerates O o O
down to the creep speed set in Pr.352.
. As soon as the current position pulse
Position loo o :
5 | 354 itch P i 1 96 [0to 8191 |reaches the set position loop switchover O]l O | O
§ switchover position position, control is changed to position loop.
= After changed to position loop, DC injection
5 DC injection brak i i
e 355 C JeCF.O brake 1 5 0 to 255 brake is applied and thg motor stops as ol o o
S 3 start position soon as the current position pulse reaches
S 5 the set DC injection brake start position.
P
S © : When "0" is set in Pr. 350, the internal posi-
E=I = Internal i- ’
£ & |356 i tre] amsntqop;]gos 1 0 |0to 16383 |tion command is activated and the setting | O | O | O
2 & lon co a value of Pr. 356 becomes a stop position.
O v _ e
357 In-position zone 1 5 0to 255 Se.t the .ln position zone at a stop of the o o o
L orientation.
N - - - -
> 358 $6N0 torque selec- 1 1 0to 13 Functions at orientation completion can be o o o
tion selected.
V) ow
0 [ _Pea @
Encoder
Clockwise direction as viewed
i from A is forward rotation
359 E'nco<.ier rotation 1 1 ol o o
direction \
Cw
1 [ e @
Encoder
Clockwise direction as viewed
from A is forward rotation
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Parameter List

AN

Parameter

Name

Related

Function
parameters

Incre
ments

Initial
Value

Range

Description

Param
eter
copy

Param
eter
clear

All
param
eter
clear

: enab
: disabled

led

360 16 bit data selection

Speed command When 1 is set in

Pr350 and the
option FR-A7AX is
mounted, set a stop
position using 16-

Position command

16 bit data is used as
external position com-
mand as is.

2t0 127

bit data.

Stop position com-
mand is input as
binary regardless of
the Pr.304 setting.

Set the stop position
dividing up to 128
stop positions at reg-
ular intervals.

361 Position shift

0 to 16383

Shift the origin using a compensation value
without changing the origin of the encoder.
The stop position is a position obtained by
adding the setting value of Pr. 361 to the
position command.

Orientation position

362 .
loop gain

0.1

0.1t0 10

When servo torque function is selected
using Pr.358, output frequency for
generating servo torque increases to the
creep speed of Pr.352 gradually according
to the slope set in Pr:362. Although the
operation becomes faster when the value
is increased, a machine may hunt, etc.

Completion signal

363 output delay time

0.1s

0.5s

0to 5s

The orientation complete signal (ORA) is
output delaying the set time after in-posi-
tion zone is entered. Also, the signal turns
off delaying the set time after in-position
zone is out.

Vector:

Encoder stop check

364 )
time

Magnetic flux

0.1s

0.5s

0to 5s

Orientation fault signal (ORM) is output
when the encoder remains stopped for the
set time without orientation completion in
the state where no orientation complete
signal (ORA\) is output. ORM signal is out-
put'when‘orientation is not completed
again in the set time in the state where
ORA signal is output.

Orientation control

365 Orientation limit

/=

1s

9999

0 to 60s

Measure the time taken after passing the
creep switchover position and output the
orientation fault signal (ORM) if orientation
is not completed within the set time.

9999

Set to 120s.

366 Recheck time

0.1s

9999

0to 5s

Turning off the start signal with orientation
command (X22) on after stopping the motor
by orientation control, the present position
is checked again after the set time elapses
and the orientation complete signal (ORA)
or orientation fault signal (ORM) is output.

9999

Not checked.

Number of encoder

369
pulses

1024

0 to 4096

Set the number of pulses of the encoder.
Set the number of pulses before multiplied
by four.

Orientation selec-

393 |,.
tion

Orientation is executed from the current
rotation direction.

Orientation is executed from the forward
rotation direction.

Orientation is executed from the reverse
rotation direction.

Orientation speed

3% gain (P term)

60

0 to 1000

Orientation speed

507 integral time

0.001s

0.333s

010 20.0s

Servo rigidity is (response level during
position control loop) at orientation stop
can be adjusted.

Orientation speed

398 gain (D term)

0.1%

1%

0 to 100.0%

Lag/advance compensation gain can be
adjusted.

Orientation deceler-

399 . .
ation ratio

20

0 to 1000

Make adjustment when the motor runs
back at orientation stop or the orientation
time is long.
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7/ Parameter List
c Parameter Param | Param | Al
2 8 Incre | Initial cter | etor | Pter
G R Name ts| val Range Description COPY | ctear | clear
5 35 ments | Value O: enabled
= g x : disabled
\ cw
0 L = @
Encoder
Clockwise direction as viewed
5 E’ 359 Encoder rotation 1 1 from A is forward rotation o o o
% direction
Q =
x [ W) ew
= 2 1 = (o)
S Encoder
3 Clockwise direction as viewed
E L from A is forward rotation
° N T
Speed feedback 0 to 400Hz | Set the region of speed feedback control.
8 > [367 P 0.01Hz | 9999 b it o|lo|o
g range 9999 Encoder feedback control is invalid
368 Feedback gain 01 1 010 100 Set when 'the rotation is unstable or o o o
response is slow.
Set the number of pulses of the encoder.
369 Number of encoder 1 1024 |0to 4096 |Set the number of pulses before multiplied | O | O | O
pulses by four.
5 When the motor speed reaches or exceeds
3 . )
Figke] _ the speed set in Pr.374 during encoder feed-
7] g 374 ?vnelrspeled detec 0.01Hz | 140Hz |0 to 400Hz |back control, real sensorless vector control, | O | O | O
g g lon leve or vector control, over speed (E.OS) occurs
o and stops the inverter output.
c
R
S < 0 Signal loss detection is invalid
S
©
< x
© S
g = Open cable detec-
o B |376 tion enable/disable 1 0 ol o | O
| 2 selection _ o
o = Signal loss detection is valid
% When the cable of the encoder signal is
» L 1 broken during encoder feedback control,
g ~ orientation control, or vector control, signal
8 > loss detection (E.ECT) is activated to stop
g the inverter output.
380 to 383|Refer to Pr: 29.
384 to 386|Refer to Pr. 291.
0 Conditional position control function by
419 Position Command 1 0 conta.c.t input _ . ololo
source selection 2 Conditional position pulse train command
by pulse train input from the JOG terminal
Command pulse
420 scaling factor 1 1 0 to 32767 ) oO| o | O
numerator Set the'electromc gear. .
C doul Pr. 420 is a numerator and Pr. 421 is a
S omman pulse denominator.
£ 421 scaling factor 1 1 0 to 32767 oO| O | O
8 5 denominator
IS § 422 Position loop gain 1571 255" |0to 150s" |Set the gain of the position loop. O
3 Position feed for- i
8 423 . 1% 0% |0to 100% Function to cancel a de!ay caused by the o o o
ward gain droop pulses of the deviation counter.
Position command Used wh tation has b i
. sed when rotation has become unsmoo
424 acc?ler?tlon/decel- 0.001s| 0Os |0to50s |ata large electronic gear ratio (about 10 oO| O | O
eration time con- times or more) and low speed.
stant
Position feed for- Enters the primary delay filter in response
425 ward command fil- [ 0.001s| 0s |0to5s primary defay Trert P oO| O | O

ter

to the feed forward command.
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Parameter List

AN

c Parameter Param |Param | Al
2 2 Incre | Initial ctor | etor | Poter
k] 3¢ Name ts| val Range Description COPY | ctear | clear
5 35 ments | Value O: enabled
*5 g x : disabled
426 In-position width 1 pulse 100 |0 to 32767 |The in-position signal (Y36) turns on whgn the o o o
pulse |pulse droop pulses become less than the setting.
. A position error excessive (E.OD) occurs
427 Excessive level 1 40 010400 |\ hen the droop pulses exceed the setting. | O | O | O
error 9999 Function invalid
428 Command pulse 1 0 Oto2 Pulse tra?n + sign Neg.a‘tive Iogic ololo
selection 3to5 Pulse train + sign Positive logic
Deviation counter is cleared at trailing
Clear signal selec- 0 edge (at the moment when H level is
429 tion ! ! changed to L level) 1o |0
o 1 eviation counter is cleared at L level
€ | o FR-DUO07(FR-PU04)
8 s Description display
é 2 0 The cumulative com- |Lower 4(5) digits
‘® mand pulse value is L
& o ’ 1 displayed. Upper 4(5) digits
430 S;‘l ;‘jﬁg}:’“' or 1 9999 [2 The cumulative feed- |Lower 4(5)digits | O | O | ©
back pulse value is -
3 displayed. Upper 4(5) digits
4 The droop pulses are |Lower 4(5) digits
5 monitored. Upper 4(5) digits
9999 Frequency monitor is displayed.
Digital position con- ;etfthe tirr;e u?ti! the inverter st:)p;s when
464 |trol sudden stop 0.1s 0 0 to 360,0s | © forward rotation (reverse ro1a fon) com- O| O | O
i ) mand is turned off with the position feed for-
deceleration time ward function.
450 Refer to Pr. 71.
451 Refer to Pr. 80.
453, 454 |Refer to Pr. 80.
455 to 463 |Refer to Pr: 82.
: Position Feed
Selection Method Speed
465 First position feed 117, 0~ |0t 9999 , olo|o
amount lower 4 digits High speed
First position feed fH (Pr.4)
466 P | 0 |0to9999 ' olo|o
amount upper 4 digits
Second position feed
467 o 1 0 0 to 9999 ) O]l O | O
amount lower 4 digits Middle speed
Second position feed RM (Pr.5)
468 P o 0 |0to9999 ' olo|o
amount upper 4 digits
c T Fre
2 469 Third position feed | 4 0 |oto9999 olo|o
e amount lower 4 digits RL Low speed
=}
= i it Pr6,
3 470 Third position feeq . 1 0 0 to 9999 (Pr.6) ololo
R} amount upper 4 digits
c 3 iti
83| |ompEt ] | o | o [o]o
é i Fourth position fegd RM, RL Speed 4 (Pr.24)
= 472 P |4 0 |0to9999 olo|o
S amount upper 4 digits
P Dot 1 | o |swms o [o]o
S Fifth position feedg RH, RL Speed 5 (Pr.25)
474 P | 0 |0to9999 olo|o
amount upper 4 digits
w5 e e | © [0 o [o]o
Sixth position feedg RH, RM Speed 6 (Pr.20)
476 P o 0 |0to9999 olo|o
amount upper 4 digits
477 asri‘;ir:rlg\%z:'i";eig 1 0 |0to9999 olo|o
Seventh position fged RH, RM, RL Speed 7 (Pr.27)
478 P ed 0 |0to9999 olo|o
amount upper 4 digits
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7/ Parameter List
c Parameter Param | Param| Al
2 2 Incre | Initial ster | eter | ¥oter
K] 3¢ Name ts| Val Range Description COPY | clear | clear
5 35 ments | Value O: enabled
w g x : disabled
Eighth position feed
479 amount lower 4 digits ! 0 0109999 ©]0 o
Eighth position feed REX Speed 8 (Pr.232)
480 amount upper 4 digits 1 0 0 to 9999 O O O
Ninth position feed
481 s 1 0 0 to 9999 @] O O
,a\lmi):nt lo.‘t'.ver ? d'c?'ts REX, RL Speed 9 (Pr233)
482 Inth position feed 1 0 |0to9999 o|lolo
amount upper 4 digits
Tenth position feed
483 . 1 0 |0to9999 O| O | O
I 4
i;?ﬁr;ozgs,: fecigﬂs REX, RM Speed 10 (Pr.234)
c
% 484 amount upper 4 digits ! 0 010 9999 ©1010
S Eleventh position feed
2 485 L 1 0 0 to 9999 (@] O O
3 ;TZS:::A%V:;L:) :'fi'éz REX, RM, RL Speed 11 (Pr235)
S s 486 amount upper 4 digits ! 0 0109999 ©c1o0]o
E=) -
A A I o|o]o
E Twelfth bosition fead REX, RH Speed 12 (Pr236)
S 488 WeTlth position feec 1 0 |0to9999 olo|o
E= amount upper 4 digits
s Thirteenth position feed
[e]
o 489 amount lower 4 digits ! 0 |0t09999 ©jlo]o
Thirteenth position feed REX, RH, RL Speed 13 (Pr.237)
430 amount upper 4 digits ! 0 Oita 2999 ©1010
491 Fourteenth position feed 1 0 0 t0 9999 olol o
e AR Spaed 1 0
492 amount upper 4 digits ! 0 0109979 ©10 o
Fifteenth position feed
493 L 1 0 0 to 9999 O O O
amount lowe.r.4 digits REX/-RH,/RM/-RLY |Speed 15 (Pr.239)
494 Fifteenth position feed 1 0 0 to 9999 ololo
amount upper 4 digits
= 0 Remote output data clear at powering off
= =
2 < 81495 Remote output 1 0 Remote output data retention even at oO| O | O
36> selection 1 .
[T powering off
S 53 496 Remote outputdata 1| 1 0104095 | output terminal can be switched on and x | x| x
g ZLl497 Remote output data 2| 1 0 to 4095 |off. x | x | x
Display the cumulative energization time of
% the inverter in 100h increments.
2 503 Maintenance timer 1 0 |0(1t09998) |Reading only x x x
8 Writing the setting of "0" clears the
Q cumulative energization time.
g Set the time taken until when the
€ Maintenance timer 0to 9998 |maintenance timer alarm output signal
< 504 alarm output set time ! 9999 (Y95) is output. o x ©
9999 No function
— | 505 Refer to Pr. 37.
— |516t0 519|Refer to Pr. 29.
USB communication . . )
. 547 station number 1 0 0 to 31 Specify the inverter station number. O]l O | O
= 2 USB communication is enabled. However,
g .S 0 the inverter will come to an alarm stop (E.
3 5 USB icati USB) if operation is changed to PU
§ E 548 Checlfgmgq;?;cr?/;?n 0.1s 9999 operation mode. olo | o
&8 0.1to Set the interval of communication check
(] ('3,'; 999.8s time.
£5 9999 No communication check
| 551 [Refer to Pr: 338 and Pr. 339.
549 Refer to Pr. 117.
550, 551 |Refer to Pr. 338 and Pr. 339.
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AN

c | Parameter Param |Param | Al
param
2 2 Incre | Initial ory e|ter el
] R Name ts| val Range Description CoPY | TN | clear
= ﬁ g ments | Value O: enabled
= g x : disabled
Current average Set the time taken to average the current
3 595 time 0.1s 1s 0.1t01.0s during start bit output (1s). o O O
i D k
o ata output mas Set the time for not obtaining (mask)
o C
8 2 556 time 0.1s Os 0.01020.0s transient state data. o o o
% % Current average Rated Sfet thle ;etfherence (1t00%)for outlputting the
= 5§ value monitor sianal _ _ signal of the current average value.
é g | 557 outout referencg (§)1OA1/ inverter 8:8 :?g(?éA .|* The increments and setting range differ|] O | O | O
8 utpu ’ current according to the inverter capacity. (55K or
current less/75k or more)
563, 564 |Refer to Pr. 52.
569 Refer to Pr. 80.
571 Refer to Pr. 13.
574 Refer to Pr. 95.
_ 57510 577 |Refer to Pr. 127.
611 Refer to Pr:. 57.
665 Refer to Pr. 882.
684 Refer to Pr. 82.
800 Refer to Pr: 81.
802 Refer to Pr. 10.
803 Refer to Pr. 22.
0 Torque command by terminal 1 analog
c input
% 1 Torque command by parameter
% T d Pr.805 or Pr.806 setting (-400% to 400%)
o S |804 orque comman 1 0 |3 Torque command by using CC-Link (FR- olo | o
S 3 source selection A7NC)
§ = A Digital input from the option (FR-A7AX)
T o, 5 Torque command by using CC-Link (FR-
g & 6 ATNC)
E © Torque command 600 to Digital setting of the torque command can
8 § 805 value (RAM) 1% | 1000% 1400% be made by setting Pr: 805 or Pr. 806. x 010
g @ (Setting from communication option, etc.
o Torque command 600 to can be made.)
s 806 value 1%\/\|/1000% 8 In this case, set the speed limitvaluetoan | © | O | O
1400% ¢
(RAM,EEPROM) appropriate value to prevent overspeed.
0 Use the speed command value during
speed control as speed limit.
According to Pr: 808 and Pr. 809, set the
1 speed limit in forward and reverse rotation
directions individually.
The analog voltage of the terminal 1 input
L. is used to make speed limit. For 0 to 10V
807 Speec! limit 1 0 input, set the forward rotation speed limit. | o | o | o
I selection (The reverse rotation speed limit is Pr. 1
= K Maximum frequency)
g = 2 For-10 to OV input, set the reverse rotation
o speed limit. (The forward rotation speed
3 o limit is Pr. I Maximum frequency.) The
& 2 maximum frequency of both the forward
o and reverse rotations is Pr. 1 Maximum
§ | frequency.
Forward rotation Set the speed limit level during forward
808 speed limit 0.01Hz | 60Hz 0 to 120Hz rotation. (valid when Pr. 807 = 1) © © o
Set the speed limit level during reverse
Reverse rotation 0to 120Hz rotation. (valid when Pr: 807 = 1)
809 speed limit 0.01Hz | 9999 The setting is the same as that of the oO| O | O
P 9999 torque limit in the forward rotation
direction.
— (810 Refer to Pr. 22.
— | 811 Refer to Pr. 22 and Pr. 37.
— | 81210817 |Refer to Pr. 22.
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7 Parameter List
Parameter Param |Param| Al
5 [ | Initial eter eter p::::"
] 32 Name nere | Nal | pange Description COPY | ctear | clear
c 8¢ ments | Value
5 3 £ O: enabled
* g x : disabled
Easy gain tuning 1 : Slow response
. | 818 response level 1 2 |1t015 \ oO| o | O
5 .§ setting 15 : Fast response
£ g > 0 No tuning
2 1 With load estimation
é o § 819 Easy gain tuning 1 0 (only under vector control) O x e)
g = selection The optimum gain is automatically set from
& 9 the torque command and speed during
& motor operation.
Manual input of load (Pr: 880)
< Set the proportional gain for speed control.
= = (Increasing the value improves trackability
2 21820 Sp.ee? control P 1% 60% |0 to 1000% |in response to a speed command change | O | O | O
8__8 S gain and reduces speed variation with
g% disturbance.)
w - i
§-_% § 0 to 1000% ggﬁc;T?SfSQ;:tlon of Pr. 820 (valid when RT
=% 830 Sp.eeg control P 1% | 9999 ololo
e é gain 9999 No function
(%)
s q | Set the integral time during speed control.
o peed contro (Decrease the value to shorten the time
35 é -3 821 integral time 1 0.001s | 0.333s |0t0 20s taken for returning to the original speed if o © o
£ RS speed variation with disturbance occurs.)
82 Second function of Pr: 821 (valid when the
o
3 E @ 0to20s RT terminal is on)
[
85 % 831 i‘t’:e:jaft‘i’;tgoé 0.001s | ‘9999 olo]o
g2 9 9999 No function
)
— | 822 Refer to Pr. 74.
c Speed detection Set the primary delay filter for the speed
.% 5 823 filter 1 0.001s| 0.001s |0 to 0.1s feedback. O @) @)
8T § ; -
2 .,5 .8. Speed detection 0t00.1s :eﬁc;T?sfgs)ctlon of Pr. 823 (valid when RT o o o
85 7 833 0loo1s| 19999 g
:-)-E 9999 No function O] O | O
o Set the proportional gain for the current
£ < control of the g and d axes. (Increasing the
ad ‘g 824 T°fq”f control P 1% 100% |0 to 200% |value improves trackability in responsetoa | O O O
S < S gain current command change and reduces
% s current variation with disturbance.)
g 'g ‘ﬁ_ Toraue control P 0 to 200% gictcér:gﬂf#;citslognc))f Pr. 824 (valid when the
°% 8 84 | 1ain 2 1% | 9999 o|lo]|o
o § 9999 No function
[o%
Set the integral time for the current control
o = of the g and d axes. (Decreasing the value
S £ 21825 T()trquelcipntr?ll 0.1ms | 5ms |0 to 500ms |shortens the time taken to return to the O | O (@)
£% 2 Integral time original torque if current variation with
8 g disturbance occurs.)
Ef @ 0 to 500ms Second function of Pr. 825 (valid when the
5§ 2 Torque control RT signal is on)
Cao ¢ 835 intearal time 2 0.1ms | 9999 O @) @)
£ § 9 9999 No function
— 1826 Refer to Pr. 74.
827 Torque detection 0.001s 0s |otoods |Setthe primary delay fiter for the current | ~ | 5 | 4
c 5 filter 1 feedback.
= o econd function of Pr. 827 (valid when the
8 -% > 0t001s |pr signal is on)
O C
T > .
35 & 837 fT”c:gjuze detection 1 015 | 9999 o|lo|o
5% © 9999 No function
=
()
)
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Parameter List \‘T
c | Parameter Param | Param| Al
2 2 Incre | Initial cter | etor | eter
© R Name ts| val Range Description COPY | ctear | clear
5 35 ments | Value O: enabled
= g x : disabled
M I
828 ode spged 1% 60% |0 to 1000% |Set the gain for model speed controller. o|o|o
control gain
s Speed feed forward 0 Normal speed control is exercised
ot 1 Speed feed forward control is exercised.
By |orjmamese )] p olo|o
85 g P P . 2 Model adaptive speed control is enabled.
g 8 control selection
ga Set the primary delay filter for the speed
[%2]
E 0 878 ?li)eed feed forward 0.01s Os |Oto1s feed forward result calculated using the O O @)
o g § iiter speed command and load inertia ratio.
o3 B Speed feed forward 0 o o, |Limits the maximum value of the speed
8% g 879 torque limit 0.1% | 150% |0 to 400% feed forward torque. O @) @)
o 0
Qo . . . 0 to 200 Set the load inertia ratio.
(%)
E 880 |Load inertia ratio 01 7 times Inertia ratio found by easy gain turning. 0 % 0
881 Sp'eed feed forward 1% 0% |0 to 1000% |Set the feed forward calculation resultasa | | o |
gain gain.
830 Refer to Pr. 820.
831 Refer to Pr. 821.
832 Refer to Pr. 74.
833 Refer to Pr. 823.
834 Refer to Pr. 824.
835 Refer to Pr. 825.
836 Refer to Pr. 74.
837 Refer to Pr. 827.
0 Set the contact signal (X42, X43) based-
torque biaslamount using Pr.841 to Pr.843.
1 Set the terminal 1-based torque bias amount
as desired in CI6 to C19. (forward rotation)
Torque bias selec- Set the terminal 1-based torque bias amount
840 tion 1 9999 |2 as desired in C16 to C19. (reverse rotation) o o ©
The terminal 1-based torque bias amount
3 can be set automatically in C16 to C19,
Pr.846 according to the load.
9999 Without torque bias, rated torque 100%
c . 600'to Negative torque bias amount (-400% to -
o
£ 841 Torque bias 1 999% 1%)
c
“,,:‘: 5 | 842 Torque bias 2 1% 9999 1288;0 Positive torque bias amount (0% to 400%) 0| ©0]0
o °
P > 843 Torque bias 3 9999 Without torque bias setting
=] - I i
<2 . ) Oto5s Time until torque rises.
5 .001
8 844 Torque bias filter 0.001s | 9999 9999 Same operation as when 0 1s set. O| O | O
. _ Time for maintaining torque equivalent to
845 ;I.'orq:..le bias opera- | 15 | gogg |05 the torque bias amount. olol o
lon time 9999 Same operation as when Os is set.
Torque bias balance 0to 10V |Set the voltage under balanced load.
. AV
846 compensation 0 9999 9999 Same operation as when 0V is set. © © o
Fall-time torque 0to 400% |Set the bias value of the torque command.
. . . 19
847 bias terminal 1 bias L 9999 9999 Same as at a rise time (C16, C17). ©cjoj]o
Fall-time torque 0to 400% |Set the gain value of the torque command.
. . . 19
848 bias terminal 1 gain L 9999 9999 Same as at a rise time (C18, C19). ©cjoj]o
849 Refer to Pr. 74.
— 1850 Refer to Pr. 10.
853 Refer to Pr. 285.
o
B (%)
s 2
S 854 Excitation ratio 1% | 100% |0 to 100% |Set the excitation ratio under no load. 0| o] o
© ()
g 4
c
[
%)
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7/ Parameter List
c Parameter Param |Param | Al
2 2 Incre | Initial ctor | eter | Foter
i R Name ts| val Range Description COPY | ctear | clear
£ ﬁ g ments | Value O: enabled
EE g x : disabled
0 Frequency/speed command
858 Termlnal 4 function 1 0 1 Magnetic qu>.< command. . o y o
%5 assignment 4 Stall prevention/torque limit
=G 9999 No function
LE 0 Frequency setting auxiliary
.5"3% 1 Magnetic flux command
% é_ 2 Regenerative torque limit
S év Terminal 1 function 3 Torque command _
Zo 868 assianment 1 0 4 Stall prevention/torque limit/torque O X @)
5§ 9 command
w 5 Forward/reverse rotation speed limit
6 Torque bias
9999 No function
— | 85910860 |Refer to Pr: 82.
You can use the machine resonance
e : ; speed to make this setting to reduce the
2 | 862 NOtC? ﬂltter time 1 0 0 to 60 response level of the machine resonance | O | O | O
I 2 constan frequency band, avoiding machine
= resonance.
S 0 Deep (-40dB)
22 _ 1 T (-14dB)
§ 863 Notch filter depth 1 0 13 1 (-8dB) oO| o0 | O
@ 3 Sharrow (-4dB)
s 8
O [5)
S S . S
Q You can make setting to output a signal if
3 864 Torque detection 0.1% | 150% |0 to400% |the motor torque exceeds the oO| o | O
2 @ predetermined value.
> 9
ek
()
)
865 Refer to Pr. 41.
866 Refer to Pr. 55.
867 Refer to Pr: 52.
868 Refer to Pr. 858.
— 1872 Refer to Pr. 251.
()]
E=
32
=0 § . Frequency is limited at the set frequency +
£S 3873 Speed limit 0.01Hz| 20Hz |0to 120Hz | Caueney wenY*l 5 1o | o
= T = Pr.873 during vector control.
(0]
g
%)
— | 874 Refer to Pr. 22.
At occurrence of any alarm, the base
0 circuit is shut off immediately. At this time,
the alarm output also turns on.
s At occurrence of external thermal operation
= (OHT), electronic thermal relay function
5 875 Fault definition 1 0 (THM) or PTC thgrmlstor operation (PTC) 0o 0 o)
S alarm, the motor is decelerated to a stop
g 1 and the base circuit is shut off.
[ At occurrence of an alarm other than OHT,
THM and PTC, the base circuit is shut off
immediately. Same operation as when "0" is
set is performed under position control.
— | 87710881 |Refer to Pr. 828.

125

-—
R
—
I
(]
-—
()
S
@©
—_
©
o

DRIVE THE MOTOR




Parameter List

AN

c | Parameter Param | Param| Al
2 2 Incre | Initial cter | etor | eter
] R Name ts| val Range Description COPY | ctear | clear
= 5 g ments | Value O: enabled
= g x : disabled
) 0 Regeneration avoidance function invalid
Regeneration 1 Regeneration avoidance function is always
882 avoidance 1 0 valid o|o|oO
operation selection 2 Regeneration avoidance function is valid
only at constant speed
Set the bus voltage level at which
regeneration avoidance operates. When
the bus voltage level is set to low,
R ti overvoltage error will be less apt to occur.
ege“era ion . 380/ However, the actual deceleration time
883 avoidance operation | 0.1V |760VDC [300 to 800V |increases. o|o|o
IS level * The set value must be higher than the
E power supply voltage x V2
ﬁ * The initial value differs according to the
g voltage level. (200V class / 400V class)
3 ] 0 Regeneration avoidance by bus voltage
S Regeneration change ratio is invalid
o 884 avoidance at 1 0 Set sensitivity to detect the bus voltage olol o
S deceleration 1105 change.
© detection sensitivity Setting: 1 > 5
% Detection sensitivity:Low — High
o Regeneration Set the limit value of frequency which rises
14 avoidance 0 to 10Hz |at activation of regeneration avoidance
885 compensation 0.01Hz | 6Hz function. oO| o] o
frequency limit value 9999 Frequency limit invalid
Regeneration Adjust responsiveness at activation of
886 avoidance voltage 0.1% '| 100% | 0'to 200% [regeneration avoidance. Setting a larger O O O
ain value in Pr.886 will improve responsiveness
g tothe bus voltage change. However, the
. output frequency could become unstable.
Regeneratlon When the load inertia of the motor is large,
665 |avoidance 0.4% | 100% |'0 to 200% | decrease the Pr: 836 setting. When vibration | © | O | O
frequency gain is not suppressed by decreasing the Pr:886
setting, set/asmaller value in Pr.665.
. | 888 Free parameter 1 1 9999 | 0to9999 |Parameters you can use for your own O | x x
o 2 purposes.
o % Used for maintenance, management, etc.
we 889 Free parameter 2 1 9999 | 0109999 |\ setting a unique number to each O | x x
o inverter when multiple inverters are used.
— | 8N Refer to Pr. 52.
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c Parameter Param| Param | '
2 2 Incre | Initial copy | cloar “eter
G 33 Name ments | Value | R2N9e Description d clear
5 35 O: enabled 7
= g x : disabled i
Set the load factor for commercial power- 3
supply operation. -
892 Load factor 0.1% | 100% |30 to 150% |This value is used to calculate the power | O | O | O g
consump?ion estimated value du_ring ©
commercial power supply operation. E
Set the motor capacity (pump capacity). o
Energy saving Inverter Set when calculating power saving rate
893 |montorreterence | G0N | Teea (11558 |endavrsge poversavngenie: | o | o | o
(motor capacity) capacity according to the inverter capacity. (55K or
less/75k or more)
Control selection 0 Discharge damper control (fan)
during commercial 1 Inlet damper control (fan)
894 power-supply 1 0 |2 Valve control (pump) oO| O | O
operation 3 Commercial power-supply drive (fixed
5 value)
% 5 ' . 0 Consider th? value cti.uring c:)(;?)r;r)ercial
1S ower saving rate power-supply operation as o
2 895 reference value ! 9999 13 Consider the Pr: 893 setting as 100%. ©cjoj]o
§ 9999 No function
3 . 0 to 500 Set.the power unit cost. Displgy the p(?wer
o 896 Power unit cost 0.01 9999 saving rate on the energy saving monitor | O | O | O
] 9999 No function
Power saving 0 Average for 30 minutes
897 monitor average 1 9999 [1to 1000h [Average for the set time o|lo|o
time 9999 No function
0 Cumulative monitor value clear
Power saving 1 Cumulative monitor value hold
898 cumulative monitor 1 9999 |10 Cumulative monitor continue O| x | O
clear (commu.nlcatlon.data up.per limit 9999)
9999 Cumulatl\{e monltor contlnuen .
(communication data,upper limit 65535)
Use for calculation of annual power saving
Operation time rate 010,100% |amount. Set the annual operation ratio
899 (estimated valug) | O17° | 9999 (consider 365 days x 24hr as 100%). ©cjo0j]o
9999 No function
Bs = (010] FM terminal _ L Calibrate the scale of the meter connected | | | o
?,%3% (900) calibration to terminal FM. (Only when Pr. 291 =0, 1)
%E 2 é C1 AM terminal Calibrate the scale of the analog meter o
3ER® . . - - - ; x O
sg & (901) calibration connected to terminal AM.
C2(902)
to Refer to Pr. 125 and Pr. 126.
C7(905)
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AN

c | Parameter Param |Param | Al
2 2 Incre | Initial ctor | etor | Foter
k] 3¢ Name ts| val Range Description COPY | ctear | clear
5 s 5 ments | Value O: enabled
= g x : disabled
C12 Terminal 1 bias Set the frequency on the bias side of
(917) frequency (speed) 0.01Hz | OHz |0to400Hz |0 g 1 input. (valid when Pr.868 = 5) © x o
1 : : Set the converted % of the bias side
A% o to o |voltage (current) of terminal 1 input. (vali X
gﬂ:;) ;I':F:;n;z?l 1 bias 01% | 0% [0t0300% |vol f terminal 1 | lid | © 0
when Pr.868 = 5)
C14 Terminal 1 gain Set the frequency of terminal 1 input gain
IS (918) frequency (speed) 0.01Hz | 60Hz 10 to 400Hz (maximum). (valid when Pr.868 = 5) O x |0
© : : Set the converted % of the gain side
C15 g
2 Terminal 1 gain 0.1% | 100% |0to300% |voltage (current) of terminal 1 input. (valid | O | x | O
8 |(918) (speed) when Pr868 = 5)
% C16 Terminal 1 bias Set the torque/magnetic flux command
g 919 command (torque/ | 0.1% 0% [0to400% |value on the bias side of terminal 1 input. (@) x (@)
8 (919) magnetic flux) (valid when Pr. 868 # 0, 5)
2 |c17 Terminal 1 bias Set the converted % of the bias side
o 919 (torque/magnetic 0.1% 0% |0to 300% |voltage (current) of terminal 1 input. (valid | O x (@)
® (919) flux) when Pr. 868 = 0, 5)
g c18 Terminal 1 gain Set the torque/magnetic flux command
° 920 command (torque/ | 0.1% | 150% |0 to 400% |value on the gain side of terminal 1 input. | O x @)
5 ( ) magnetic flux) (valid when Pr: 868 = 0, 5)
L i i 0 i i
= |c19 Terminal 1 gain Set the converted % of the gain side
a (920) (torque/magnetic 0.1% | 100% |0to 300% |voltage (current) of terminal 1 input. (valid | O X (@)
'g,, flux) when Pr 868 # 0, 5)
S |c38 Terminal 4 bias Set the torque/magnetic flux command
& 032 command (torque/ | 0.1% 0% ~|010400% |value on the bias side of terminal 4 input. (@) X (@)
2 (932) magnetic flux) (valid when Pr. 858 =1, 4)
c n n
2 l|c3g Terminal 4 bias Set the converted % of the bias side
B 932 (torque/magnetic 0:1% -| 20% - |0 t0;300% | current (voltage) of terminal 4 input. (valid | O x (@)
? ( ) flux) when Pr. 858 =1, 4)
C40 Terminal 4 gain Set the torque/magnetic flux command
033 command (torque/ | 0.1% | 150% |0 to 400% [value on the bias side of terminal 4 input. (@) x (@)
( ) magnetic flux) (valid when Pr: 858 = 1, 4)
C41 Terminal 4 gain. . . . Set the converted % of the gai.n side _
933) (torque/magnetic 0:.1%,.},, 100% -| 0-to, 300%; |current (voltage) of terminal 4 input. (valid | O X @)
( flux) when Pr. 858 =1, 4)
Parameters for alarm release at parameter
Parameter copy " copy
- 989 alarm release ! 107100 10,100 . The initial value differs according to the © X ©
inverter capacity. (55K or less/75k or more)
55 0 Without buzzer
-
S22 990 PU buzzer control 1 1 o|lo|o
o © 8 1 With buzzer
N2
=
@ %
g ‘g Contrast adjustment of the LCD of the
£ % 991 Pl_J contrast 1 58 |01t063 parameter unit (FR-PU04/FR-PUQ7) can o N o
=1 adjustment be performed.
27T 0 (Light) — 63 (Dark)
Pr.CL Parameter clear 1 0 0, 1 Setting "1 returns.a!llparameters except calibration
parameters to the initial values.
§ CE)‘ ALLC All parameter clear 1 0 0,1 Setting "1" returns all parameters to the initial values.
S S |ErCL Alarm history clear 1 0 0,1 Setting "1" will clear eight past alarms.
[0]
% © 0 Cancel
% g 1 Read the source parameters to the operation panel.
S 8§ |PCPY |Parameter copy 1 0 9 Write the parameters copied to the operation panel to the
destination inverter.
3 Verify parameters in the inverter and operation panel.

The parameter number in parentheses is the one for use with the parameter unit (FR-PU04/FR-PUQ7).
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4 TROUBLESHOOTING

When an alarm (major failures) 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.

If your fault does not correspond to any of the following errors or if you have any other problem, please contact your

sales representative.

¢ Retention of alarm output signal.......... When the magnetic contactor (MC) provided on the input side of the inverter is
opened at the activation of the protective function, the inverter's control power
will be lost and the alarm output will not be held.

o Alarm display .......cccooeeeiiiiiiiiiie When the protective function is activated, the operation panel display
automatically switches to the above indication.
e Resetting method.........ccccoeiiiiiiiiiinnnn. When the protective function is activated, the inverter output is kept stopped.

Unless reset, therefore, the inverter cannot restart. (Refer to page 129.)
¢ When the protective function is activated, take the corresponding corrective action, then reset the inverter, and
resume operation.
Not doing so may lead to the inverter fault and damage.

Inverter alarm displays are roughly divided as below.

(1) Error Message
A message regarding operational fault and setting fault by the operation panel (FR-DUO07) and parameter unit (FR-
PUO04 /FR-PUQ7) is displayed.
The inverter does not shut off output.

(2) Warnings
The inverter does not shut off output even when a warning is displayed. However, failure to take appropriate
measures will lead to a major fault.

(3) Minor fault
The inverter does not shut off output.You can also output a minor fault signal by making parameter setting.

(4) Major fault
When the protective function is activated, the inverter output.is shut off and an alarm is output.

4.1 Reset method of protective function

(1) Resetting the inverter

The inverter can be reset by performing any'of'the/following operations. Note that the internal thermal integrated value
of the electronic thermal relay function and the number of retries are cleared (erased) by resetting the inverter.
Recover about 1s after reset is cancelled.

Operation 1: ..... Using the operation panel, press @ to reset the inverter.

(Enabled only when the inverter protective function is activated (major
fault) (Refer to page 135 for major fault.))

Operation 2: ...... Switch power off once, then switch it on again.

OFF
Operation 3: ..... Turn on the reset signal (RES) for more than 0.1s. (If the RES signal is
kept on, "Err." appears (flickers) to indicate that the inverter is in a reset Inverter
status.)
RES
SD
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List of alarm display

AN

4.2 List of alarm display

Operation Panel Refer Operation Panel Refer
plndication Name to Indication Name to
= - - - Output side earth (ground)
£--- E--- |Alarm history 144 £ Lf E.GF | fault overcurrent 138

o ,'-,','_',','_ o HOLD | Operation panel lock 131 ELF E.LF | Output phase failure 138
(@]
©|Z ! - External thermal relay
g L ,.' ,t(,) Er1 to 4 | Parameter write error 131 cLH E.OHT operation =2 138
) corr | EPTC* | PTC thermistor operation 138
S| 1 a—— .
ST - ,tc,) rE1to 4 | Copy operation error 132 ELF E.OPT | Option alarm 138
e Enrni > | E.OP3 | Communication option alarm | 139
E-- Err.  |Error 132 -
crr. . [ ! to| E-1to | .
n OL |Stall prevention (overcurrent) | 133 - - .| g 3 |Optionalarm 139
— C. ] )
o oL Stall prevention (overvoltage) | 133 c oc E PE Parameter storage device 139
D :
) RB Regenerative brake prealarm | 134 - alarm
= : HRNE E.PUE | PU disconnection 139
al o TH | Electronic thermal relay 134 L. uC
s function prealarm £~Er | ERET |Retry count excess 140
g 'CH_I, PS | PU stop 133 coEa E PE2* Plarameter storage device 139
nr MT | Maintenance signal output 134 ':' - ': ; alarm
re CP | Parameter copy 134 Lod E.6/
- Soesd Tmit ndicat = 1/ | E.71 |CPU error 140
- peed limit indication -
50 SL | (Output during speed limity | 134 ey |BCPY
= Operation panel power
3 -
S c_ - -r - supply short circuit, RS-485
5| Fn FN |Fan fault 134 5 ELTE | ECTE | fominal power supply short | 140
= = circuit
o
- Overcurrent shut-off durin el = == 24VDC power output short
el 1| BEOCT o celeration Sl assl| 12| EFEH | EP2 Gyt 11
R Overcurrent shut-off durin croan « | Output current detection
EDCE | EOC |oonsanispoed 0 (93547109 3ELdD |EDO" s cnceeded | 14
- Overcurrent shut-off durin C o = | Inrush curreént limit circur
EDC3 | 2003 | gucaersionarsiop - © 1% | | ol ELOH, | SO | som s
- Regenerative overvoltage CCC_ ESER* | Communication error 142
Edlu 1| BOVT ghitoff during acceleration f 132 el (inverter)
- = Regenerative overvoltage Iz o o E.AIE* | Analog input error 142
Eliud E.Ov2 shut-off during constant speed 136 ':-"r': 'l_ £
cr o | Eovs | Regenerative overvoltage shut |7 50 Cat D E.OS | Over speed occurence 140
S| Cowd . off during deceleration or stop crc o | EOSD Speed deviation excess 140
& PR . UnUR o : detection
= o ETHT Inverterqverload shut-off _ 136
L. Lo : (electronic thermal relay function) CErr E.OSD | Open cable detection 141
S| crun | ETHM Motor overload shut-off _ 136 - ’_' —
o (electronic thermal relay function) -oUd E.OD | Position error large 141
EF! A E.FIN | Fin overheat 136 £ ! to E.MB1
- - - = 14
=R E.IPF |Instantaneous power failure | 137 [l ] 10 Brake sequence error 0
DagU A ca13 1| EMB7
£ LE | EBE Sg?:gigﬁns's'tor alamm 137 EEp E.EP |Encoder phase error 141
= = - - Brake transistor alarm
£11,0 | EUVT [Undervoltage 137 £ bE | EBE |qetection 137
ElLF E.ILF* | Input phase failure 137 El1SE | E.USB*|USB communication error 142
[l TR i - Opposite rotation
oL E.OLT | Stall prevention 137 £t E.11 de’:)cpeleration el 142
£ 13 E.13 |Internal circuit error 142

* If an error occurs when using the FR-PU04, "Fault 14" is displayed on
the FR-PUO04.
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7/ Causes and corrective actions

4.3 Causes and corrective actions

(1) Error Message

A message regarding operational troubles is displayed. Output is not shut off.

Operation Panel il
Indication HOLD MO
Name Operation panel lock
Description Operation lock mode is set. Operation other than @ is made invalid. (Refer to page 41.)
Check point o

Corrective action

Press for 2s to release lock.

Operation Panel

) ]
Indication Er1 U |
Name Write disable error
1. You attempted to make parameter setting when Pr. 77 Parameter write selection has been set to
disable parameter write.
Description 2. Frequency jump setting range overlapped.
3. Adjustable 5 points V/F settings overlapped
4.The PU and inverter cannot make normal communication
1. Check the setting of Pr. 77 Parameter write selection (Refer to B2 Instruction Manual (applied).)
2. Check the settings of Pr. 31 to 36 (frequency jump). (Refer to 2% Instruction Manual (applied).)
Check point 3. Check the settings of Pr. 100 to Pr. 109 (adjustable 5 points V/F). (Refer to % Instruction Manual

(applied).)
4. Check the connection of the PU and inverter.

Operation Panel

| I |
Indication Er2 LS
Name Write error during operation
Descriotion When parameter write was performed during,operation with a value other than "2" (writing is enabled
P independently of operation status in any operation mode) is set in Pr. 77 and the STF (STR) is on.
Check point 1. Check the Pr. 77 setting. (Refer: to 08 Instruction) Manual (applied).)

2. Check that the inverter is not operating.

Corrective action

1.Set"2" in Pr. 77.
2. After stopping operation, make parameter setting.

Operation Panel

- _
Indication Er3 N
Name Calibration error
Description Analog input bias and gain calibration values are too close.
Check point Check the settings of C3, C4, C6 and C7 (calibration functions). (Refer to % Instruction Manual (applied).)
Opera’flon_PaneI Erd ',: - ,_',
Indication L
Name Mode designation error
Description You attempted to make parameter setting in the NET operation mode when Pr. 77 is not "2".
. 1. Check that operation mode is "PU operation mode".
Check point P P

2.Check the Pr. 77 setting. (Refer to B[ Instruction Manual (applied).)

Corrective action

1. After setting the operation mode to the "PU operation mode", make parameter setting. (Refer to page
54,

2. After setting "2" in Pr. 77, make parameter setting.
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Causes and corrective actions \‘T

Operation Panel

Indication rE1 ”~ l': /
Name Parameter read error
Description An error occurred in the EEPROM on the operation panel side during parameter copy reading.
Check point o

Corrective action

- Make parameter copy again. (Refer to page 45.)
- Check for an operation panel (FR-DUQ7) failure. Please contact your sales representative.

Operation Panel - -
plndication rE2 ~ l': l:,
Name Parameter write error
Description 1. You attempted to perform parameter copy write t?Iuring oper?tion. . 3
2. An error occurred in the EEPROM on the operation panel side during parameter copy writing.
Check point Is the FWD or REV LED of the operation panel (FR-DUOQ7) lit or flickering?

Corrective action

1. After stopping operation, make parameter copy again. (Refer to page 45.)
2. Check for an operation panel (FR-DUQ7) failure. Please contact your sales representative.

Operation Panel rE3 R
Indication e oJ
Name Parameter verification error
Description 1. Data on the operat_ion panel side and inverter sid_e are differ_ent. _ o
2. An error occurred in the EEPROM on the operation panel side during parameter verification.
Check point Check for the parameter setting of the source inverter and inverter to be verified.

Corrective action

1.Press @ to continue verification.

Make parameter verification again. (Refer to page 47.)
2. Check for an operation panel (FR-DUQ7) failure. Please contact your sales representative.

Operation Panel -
[y )
Indication rE4 [ i |
Name Model error
o 1. A differenttmodel was used-for parameter-write and/verification during parameter copy.
Description o .
2. When parameter copy write is stopped after parameter copy read is stopped
1. Check that theverified inverter’is the same model.
Check point 2. Check that the power is not turned off or an operation panel is not disconnected, etc. during

parameter copy,read,

Corrective action

1. Use the same model (FR-A700 series) for parameter copy and verification.
2. Perform parameter copy read again.

Operation Panel

Lo -
Indication Err. Crr,
1. The RES signal is on
. 2. The PU and inverter cannot make normal communication (contact fault of the connector)
Description

3. When the control circuit power (R1/L11, S1/L21) and the main circuit power (R/L1, S/L2, T/L3) are

connected to a separate power, it may appear at turning on of the main circuit. It is not a fault.

Corrective action

1. Turn off the RES signal.
2. Check the connection of the PU and inverter.
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(2) Warnings

7/ Causes and corrective actions

When the protective function is activated, the output is not shut off.

. Are there any failure in peripheral devices?

Operation Panel oL ™ FR-PU04 oL
Indication (O FR-PUO7
Name Stall prevention (overcurrent)

When the output current (output torque during real sensorless vector control or vector
control) of the inverter exceeds the stall prevention operation level (Pr. 22 Stall prevention

During operation level, etc.), this function stops the increase in frequency until the overload

acceleration | current decreases to prevent the inverter from resulting in overcurrent shut-off. When
the overload current has decreased below stall prevention operation level, this function
increases the frequency again.
When the output current (output torque during real sensorless vector control or vector

During control) of the inverter exceeds the stall prevention operation level (Pr. 22 Stall prevention

Description constant- operation level, etc.), this function reduces frequency until the overload current

speed decreases to prevent the inverter from resulting in overcurrent shut-off. When the

operation overload current has decreased below stall prevention operation level, this function
increases the frequency up to the set value.
When the output current (output torque during real sensorless vector control or vector
control) of the inverter exceeds the stall prevention operation level (Pr: 22 Stall prevention

During operation level, etc.), this function stops the decrease in frequency until the overload

deceleration | current decreases to prevent the inverter from resulting in overcurrent shut-off. When
the overload current has decreased below stall prevention operation level, this function
decreases the frequency again.

1. Check that the Pr. 0 Torque boost setting is not too large.

2. Check that the Pr. 7 Acceleration time and Pr. 8 Deceleration time settings are not too small.

. 3. Check that the load is not too heavy.
Check point 4
5

. Check that the Pr. 13 Starting frequency is not too large.
- Check the motor for use under overload.

Corrective action

. Increase or decrease the Pr. 0 Torque boost value 1% by 1% and check the motor status. (Refer to page 51.)

. Set a larger value in Pr. 7 Acceleration time and Pr. 8 Deceleration time. (Refer to page 53.)

. Reduce the load weight.

. Try advanced magnetic flux vector control or real sensorless vector control or vector control.

. Change the Pr: 14 Load pattermselection-setting:

. Set stall prevention operation current in Pr. 22 Stall prevention operation level. (The initial value is
150%.) The acceleration/deceleration time may change. Increase the stall prevention operation level
with Pr. 22 Stall-prevention operation'level, or disable stall' prevention with Pr. 156 Stall prevention
operation selection. (Use Pr. 156 to set either operation continued or not at OL operation.)

O WN -

Operation Panel oL A/ FR-PU04 oL
Indication Ly FR-PUO7
Name Stall prevention (overvoltage)
- If the regenerative energy of the motor becomes excessive and exceeds the
regenerative energy consumption capability, this function stops the decrease in
. frequency to prevent overvoltage shut-off. As soon as the regenerative energy has
o During )

Description deceleration decreased, decgleratlon resumes. . .
If the regenerative energy of the motor becomes excessive when regeneration
avoidance function is selected (Pr. 882 = 1), this function increases the speed to
prevent overvoltage shut-off. (Refer to B Instruction Manual (applied).)

- Check for sudden speed reduction.
Check point - Regeneration avoidance function (Pr. 882 to Pr. 886) is being used? (Refer to B Instruction Manual

(applied).)

Corrective action

The deceleration time may change.
Increase the deceleration time using Pr. 8 Deceleration time.

Operation Panel PS Pl FR-PU04 PS
Indication rJ FR-PUO7
Name PU stop
Description Stop with @ of the PU is set in Pr. 75 Reset selection/disconnected PU detection/PU stop selection. (For Pr:
75, refer to B Instruction Manual (applied).)
Check point Check for a stop made by pressing @ of the operation panel.

Corrective action

Turn the start signal off and release with .
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Operation Panel FR-PU04
Indication RB g FR-PU07 | RB
Name Regenerative brake prealarm

Appears if the regenerative brake duty reaches or exceeds 85% of the Pr. 70 Special regenerative brake
duty value. If the regenerative brake duty reaches 100%, a regenerative overvoltage (E. OV_) occurs.

Description The RBP signal can be simultaneously output with the [RB] display. For the terminal used for the RBP
signal output, assign the function by setting "7" (positive logic) or "107" (negative logic) in any of Pr. 190
to Pr. 196 (output terminal function selection). (Refer to B Instruction Manual (applied))
» Check that the brake resistor duty is not high.

Check point » Check that the Pr. 30 Regenerative function selection and Pr. 70 Special regenerative brake duty values are

correct.

Corrective action

* Increase the deceleration time.
* Check the Pr. 30 Regenerative function selection and Pr. 70 Special regenerative brake duty values.

Operation Panel TH = FR-PU04 TH
Indication 1 FR-PUO7
Name Electronic thermal relay function prealarm
Appears if the cumulative value of the Pr. 9 Electronic thermal O/L relay reaches or exceeds 85% of the
preset level. If it reaches 100% of the Pr. 9 Electronic thermal O/L relay setting, a motor overload shut-off
Description (E. THM) oceurs. ' . ' .
The THP signal can be simultaneously output with the [TH] display. For the terminal used for the THP
signal output, assign the function by setting "8" (positive logic) or "108" (negative logic) in any of Pr. 190
to Pr. 196 (output terminal function selection). (Refer to B Instruction Manual (applied))
ch . 1. Check for large load or sudden acceleration.
eck point

2.1s the Pr: 9 Electronic thermal O/L relay setting is appropriate? (Refer to page 49.)

Corrective action

1. Reduce the load weight or the number of operation times.
2. Set an appropriate value in Pr. 9 Electronic thermal O/L relay. (Refer to page 49.)

Operation Panel MT T FR-PU04
Indication ri FR-PUO7 | MT
Name Maintenance signal output
Description Indicates that the cumulative energization time of the inverter has reached a given time.
. The Pr. 503 Maintenance timer-'setting-is largerthan the Pr. 504 Maintenance timer alarm output set time
Check point

setting. (Refer to B Instruction Manual (applied).)

Corrective action

Setting "0" in"P# 503 Maintenance timer erraces-the signal!

Operation Panel cP [ FR-PU04
Indication L FR-PUO7 |CP
Name Parameter copy
Description Appears when parameters are copied between models with capacities of 55K or less and 75K or more.
Check point Resetting of Pr.9, Pr.30, Pr.51, Pr.52, Pr.54, Pr.56, Pr.57, Pr.61, Pr.70, Pr.72, Pr.80, Pr.82, Pr.90 to Pr.94,

Pr.158, Pr455, Pr458 to Pr462, Pr.557, Pr.859, Pr.860 and Pr.893 is necessary.

Corrective action

Set the initial value in Pr. 989 Parameter copy alarm release.

Operation Panel SL o FR-PU04
Indication L FR-PUO7 |[SL
Name Speed limit indication (output during speed limit)
Description Output if the speed limit level is exceeded during torque control.
Check point » Check that the torque command is not larger than required.

» Check that the speed limit level is not low.

Corrective action

» Decrease the torque command.
* Increase the speed limit level.

(3) Minor fault

When the protective function is activated, the output is not shut off. You can also output a minor fault signal by

making parameter setting. (Set "98" in any of Pr. 190 to Pr. 196 (output terminal function selection). (Refer to [E15)
Instruction Manual (applied).))

Operation Panel FN Co_ FR-PUO04 FN
Indication L FR-PUO7
Name Fan fault
Description For the inverter that contains a cooling fan, |~ - appears on the operation panel when the cooling fan
stops due to a fault or different operation from the setting of Pr. 244 Cooling fan operation selection.
Check point Check the cooling fan for a fault.

Corrective action

Check for fan fault. Please contact your sales representative.
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(4)

Major fault

7/ Causes and corrective actions

When the protective function is activated, the inverter output is shut off and an alarm is output.

Operation Panel oo FR-PU04 .
Indication E.0C1 CaiL FR-pug7 | OC During Accs
Name Overcurrent shut-off during acceleration
D o When the inverter output current reaches or exceeds approximately 220% of the rated current during
escription : AR - .
acceleration, the protective circuit is activated to stop the inverter output.
1. Check for sudden acceleration.
2. Check that the downward acceleration time is not long in vertical lift application.
3. Check for output short circuit.
4. Check that the Pr. 3 Base frequency setting is not 60Hz when the motor rated frequency is 50Hz.
Check point 5. Check that stall prevention operation is correct.

6. Check that the regeneration is not performed frequently. (Check that the output voltage becomes
larger than the V/F reference voltage at regeneration and overcurrent due to increase in motor
current occurs.)

7.Check that the power supply for RS-485 terminal is not shorted. (under vector control)

Corrective action

1. Increase the acceleration time.
(Shorten the downward acceleration time in vertical lift application.)

2.When "E.OC1" is always lit at starting, disconnect the motor once and start the inverter.
If "E.OC1" is still lit, contact your sales representative.

3. Check the wiring to make sure that output short circuit does not occur.

4.Set the Pr. 3 Base frequency to 50Hz. (Refer to page 50.)

5. Perform a correct stall prevention operation. (Refer to 2 Instruction Manual (applied).)

6.Set base voltage (rated voltage of the motor, etc.) in Pr. 19 Base frequency voltage. (Refer to P
Instruction Manual (applied).)
7.Check RS-485 terminal connection. (under vector control)

FR-PU04

Operation Panel e
Indication E.OC2 gL { A FR-pugy | Stedy SpdOC
Name Overcurrent shut-off during constant speed
.. When the inverter output current reaches or exceeds approximately 220% of the rated current during
Description . . o i !
constant speed operation, the protective circuit.is.activated to stop the inverter output.
1. Check for sudden'load change.
Check point 2. Check for output short circuit.

3. Check that stall prevention operation'is-correct
4. Check that the power supply for RS-485 terminal is not shorted. (under vector control)

Corrective action

1. Keep load stable.

2. Check the wiring to avoid output short circuit.

3. Check that stall prevention. operation setting-is correct. (Refer to B Instruction Manual (applied).)
4.Check RS-485 terminal connection. (under vector control)

Operation Panel cCee S FR-PU04 .
Indication E.0C3 coe FR-PUg7 | OC During Dec
Name Overcurrent shut-off during deceleration or stop

When the inverter output current reaches or exceeds approximately 220% of the rated inverter current

Description during deceleration (other than acceleration or constant speed), the protective circuit is activated to
stop the inverter output.
1. Check for sudden speed reduction.
2. Check for output short circuit.

Check point 3. Check for too fast operation of the motor's mechanical brake.

4. Check that stall prevention operation setting is correct.
5. Check that the power supply for RS-485 terminal is not shorted. (under vector control)

Corrective action

1. Increase the deceleration time.

2. Check the wiring to avoid output short circuit.

3. Check the mechanical brake operation.

4. Check that stall prevention operation setting is correct.(Refer to B[® Instruction Manual (applied).)
5. Check RS-485 terminal connection. (under vector control)

ovetonrad | wovt | EQu | | rama |ovoums ac
Name Regenerative overvoltage shut-off during acceleration
If regenerative energy causes the inverter's internal main circuit DC voltage to reach or exceed the
Description specified value, the protective circuit is activated to stop the inverter output. The circuit may also be
activated by a surge voltage produced in the power supply system.
Check point Check for too slow acceleration. (e.g. during descending acceleration with lifting load)

Corrective action

- Decrease the acceleration time.
- Use regeneration avoidance function (Pr. 882 to Pr. 886). (Refer to B Instruction Manual (applied).)
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oventonrad | wow | £Qul | o [sesrsmov
Name Regenerative overvoltage shut-off during constant speed
If regenerative energy causes the inverter's internal main circuit DC voltage to reach or exceed the
Description specified value, the protective circuit is activated to stop the inverter output. The circuit may also be
activated by a surge voltage produced in the power supply system.
Check point Check for sudden load change.

Corrective action

- Keep load stable.
- Use regeneration avoidance function (Pr. 882 to Pr. 886). (Refer to B Instruction Manual (applied).)
- Use the brake unit or power regeneration common converter (FR-CV) as required.

O ndication E.Ov3 clud FR.pUo? | OV During Dec
Name Regenerative overvoltage shut-off during deceleration or stop
If regenerative energy causes the inverter's internal main circuit DC voltage to reach or exceed the
Description specified value, the protective circuit is activated to stop the inverter output. The circuit may also be
activated by a surge voltage produced in the power supply system.
Check point Check for sudden speed reduction.

Corrective action

Increase the deceleration time. (Set the deceleration time which matches the inertia of moment of
the load)
- Decrease the braking duty.
- Use regeneration avoidance function (Pr. 882 to Pr. 886). (Refer to B Instruction Manual (applied).)
- Use the brake unit or power regeneration common converter (FR-CV) as required.

Optler:(aj’zzr:iz:nel E.THT ,':,' ,'-,' ,' Eg;gg; Inv. Overload
Name Inverter overload shut-off (electronic thermal relay function) +1
If a current not less-than 150% of the rated output current flows and overcurrent shut-off does not occur
Description (220% or less), inverse-time characteristics cause the electronic thermal relay to be activated to stop
the inverter output in order to protect the output transistors. (overload immunity 150% 60s)
Check point Check the motor for use under overload.

Corrective action

Reduce the load weight.

Operation Panel =~ by FR-PU0O4
plndication E.THM ,':,' ,'-,',',' FR-PUO7 Motor Overload
Name Motor overload;shut-off (electronic.thermal relay function) *1

The electronic thermal relay function in the inverter detects motor overheat due to overload or reduced
cooling capability/during constant:speed operation and pre-alarm (TH display) is output when the

Description temperature reaches 85% of the Pr. 9 Electronic thermal O/L relay setting and the protection circuit is
activated to stop the inverter output when the temperature reaches the specified value. When running
a special motor such as a multi-pole motor or multiple motors, provide a thermal relay on the inverter
output side since such motor(s) cannot be protected by the electronic thermal relay function.
1. Check the motor for use under overload.

Check point 2. Check that the setting of Pr. 71 Applied motor for motor selection is correct. (Refer to B Instruction

Manual (applied).)
3. Check that stall prevention operation setting is correct.

Corrective action

1. Reduce the load weight.
2. For a constant-torque motor, set the constant-torque motor in Pr. 71 Applied motor.

3. Check that stall prevention operation setting is correct. (Refer to B Instruction Manual (applied).)

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

Operation Panel "l gl | FR-PU04 .
Indication E.FIN Cami FR-pUo7 | H/Sink O/Temp
Name Fin overheat
If the heatsink overheats, the temperature sensor is actuated to stop the inverter output.
The FIN signal can be output when the temperature becomes approximately 85% of the heatsink
. overheat protection operation temperature.
Description
P For the terminal used for the FIN signal output, assign the function by setting "26" (positive logic) or
"126" (negative logic) in any of Pr. 190 to Pr. 196 (output terminal function selection). (Refer to =%
Instruction Manual (applied))
1. Check for too high ambient temperature.
Check point 2. Check for heatsink clogging.

3. Check that the cooling fan is stopped. (Check that Fris displayed on the operation panel.)

Corrective action

1. Set the ambient temperature to within the specifications.
2. Clean the heatsink.
3. Replace the cooling fan.
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Operation Panel cCroocC FR-PU04
Indication E.IPF bl FR-PU07 Inst. Pwr. Loss
Name Instantaneous power failure

If a power failure occurs for longer than 15ms (this also applies to inverter input shut-off), the instantaneous
power failure protective function is activated to stop the inverter output in order to prevent the control circuit
from malfunctioning. If a power failure persists for longer than 100ms, the alarm warning output is not provided,

Description and the inverter restarts if the start signal is on upon power restoration. (The inverter continues operating if an
instantaneous power failure is within 15ms.) In some operating status (load magnitude, acceleration/
deceleration time setting, etc.), overcurrent or other protection may be activated upon power restoration.
When instantaneous power failure protection is activated, the IPF signal is output. (Refer to (2] Instruction Manual (applied))

Check point Find the cause of instantaneous power failure occurrence.

Corrective action

- Remedy the instantaneous power failure.

- Prepare a backup power supply for instantaneous power failure.

- Set the function of automatic restart after instantaneous power failure (Pr. 57). (Refer to =
Instruction Manual (applied).)

Operation Panel e I = FR-PU04
Indication E.BE C. OC FR-pug7 | B Cet Fault
Name Brake transistor alarm detection
o This function stops the inverter output if an alarm occurs in the brake circuit, e.g. damaged brake transistors.
Description h ; . X
In this case, the inverter must be powered off immediately.
Check point - Reduce the load inertia.

- Check that the frequency of using the brake is proper.

Corrective action

Replace the inverter.

Operation Panel — "~ FR-PU0O4
Indication E.UVT i FR-PU07 Under Voltage
Name Undervoltage

If the power supply voltage| of the inverter decreases, the control circuit will not perform normal functions.
In addition, the motor torque wiil be insufficient and/or heat generation will increase. To prevent this, if
the power supply; voltage decreases below about 150VAC (300VAC for the 400V class), this function

Description stops the inverter output.
When a jumper is not connected across P/+-P1, the undervoltage protective function is activated.
When undervoltage protection is-activated, the IPF signal is output. (Refer to B Instruction Manual
(applied))

Check point 1. Check for start-of large-capacity:motor:

2. Check that a jumper or DC reactor is connected across terminals P/+-P1.

Corrective action

1. Check the power supply system equipment such as the power supply.
2. Connect a jumper or DC reactor across terminals P/+-P1.
If the problem still persists after taking,the above measure, please contact your sales representative.

Opera’fion_PaneI E.ILF cCooC FR-PUO4 | Fault 14
Indication : U FR-PUO7 | Input phase loss
Name Input phase failure
Description This alarm is output when function Vallid setting (=1) is setin Pr. 872 Input phase failure protection selection and
one phase of the three phase power input opens. (Refer to B Instruction Manual (applied).)
Check point Check for a break in the cable for the three-phase power supply input.

Corrective action

- Wire the cables properly.
- Repair a brake portion in the cable.
- Check the Pr. 872 Input phase failure protection selection setting.

Operation Panel EOLT cCrorr FR-PU04 | still Prev STP ( OL shown during stall
Indication : L Ny FR-PUO7 | prevention operation)
Name Stall prevention
If the frequency has fallen to 0.5Hz by stall prevention operation and remains for 3s, an alarm (E.OLT)
appears to shutoff the inverter output. OL appears while stall prevention is being activated.
Descriotion When speed control is performed by real sensorless vector control or vector control, an alarm (E.OLT)
P is displayed and the inverter output is stopped if frequency drops to the Pr. 865 Low speed detection
(initial value is 1.5Hz) setting by torque limit operation and the output torque exceeds Pr. 874 OLT level
setting (initial value is 150%) setting and remains for more than 3s.
- Check the motor for use under overload. (Refer to the Instruction Manual (applied).)
Check point - Check that the Pr. 865 Low speed detection and Pr. 874 OLT level setting values are correct. (Check the

Pr. 22 Stall prevention operation level setting if V/IF control is exercised.)

Corrective action

- Reduce the load weight.
- Change the Pr. 22 Stall prevention operation level, Pr. 865 Low speed detection and Pr. 874 OLT level
setting values. (Check the Pr. 22 Stall prevention operation level setting if V/IF control is exercised.)
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Operation Panel [ FR-PU04
Indication E.GF .o FR-Puo7 | Ground Fault
Name Output side earth (ground) fault overcurrent
Descriotion This function stops the inverter output if an earth (ground) fault overcurrent flows due to an earth
P (ground) fault that occurred on the inverter's output (load) side.
Check point Check for an earth (ground) fault in the motor and connection cable.
Corrective action Remedy the earth (ground) fault portion.
Operation Panel E.LF Y g FR-PU04
Indication . L. i FR-PU07
Name Output phase failure
D . This function stops the inverter output if one of the three phases (U, V, W) on the inverter's output side
escription .
(load side) opens.
Check point - Check the wiring (Check that the motor is normal.)

- Check that the capacity of the motor used is not smaller than that of the inverter.

Corrective action

- Wire the cables properly.
- Check the Pr. 251 Output phase failure protection selection setting.

Operation Panel cCror FR-PU04
Indication E.OHT Caii FR-puo7 | OH Fault
Name External thermal relay operation -2
. If the external thermal relay provided for motor overheat protection, or the internally mounted
Description . X . .
temperature relay in the motor, etc. switches on (contacts open), the inverter output is stopped.
Check point - Check for motor overheating.

- Check that the value of 7 (OH signal) is set correctly in any of Pr: 178 to Pr. 189 (input terminal function selection).

Corrective action

- Reduce the load and operating duty.
- Even if the relay contacts are reset automatically, the inverter will not restart unless it is reset.

*2  Functions only when any of Pr. 178 to Pr. 189 (input terminal function-selection) is set to OH.

Operation Panel E.PTC ol I il FR-PUO4 | Fault 14
Indication ) Lo e FR-PUO7 | PTC activated
Name PTC thermistor operation
D . Appears when the‘motor overheat status is"detected for 10s or more by the external PTC thermistor
escription . .
input connected to the terminal AU.
- Check the connection between the-PTC thermistorswitch iand thermal protector.
. - Check the motor for operation under overload.
Check point

- Is valid setting (= 63) selected’in Pr. 184 AU terminal function selection ? (Refer to B Instruction
Manual (applied).)

Corrective action

Reduce the load weight:

Operation Panel cCoe FR-PU04 .
Indication E.OPT Cair FR-PUO7 Option Fault
Name Option alarm

Appears when the AC power supply is connected to the terminal R/L1, S/L2, T/L3 accidentally when a
high power factor converter is connected.

Description Appears when torque command by the plug-in option is selected using Pr. 804 Torque command source
selection and no plug-in option is mounted.
Appears when the switch for the manufacturer setting of the plug-in option is changed.
- Check that the AC power supply is not connected to the terminal R/L1, S/L2, T/L3 when a high power

Check point factor converter (FR-HC, MT-HC) or power regeneration common converter (FR-CV) is connected.

- Check that the plug-in option for torque command setting is connected.

Corrective action

- Check the parameter (Pr. 30) setting and wiring.

- The inverter may be damaged if the AC power supply is connected to the terminal R/L1, S/L2, T/L3
when a high power factor converter is connected. Please contact your sales representative.

- Check for connection of the plug-in option. Check the Pr. 804 Torque command source selection setting.

- Return the switch for the manufacturer setting of the plug-in option to the initial status. (Refer to [
instruction manual of each option)
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Operation Panel - = = FR-PU04 .
P ndication E.OP3 cHd FR-pUo7 | OPtion slotalarm 3
Name Communication option alarm
Description Stops the inverter output when a communication line error occurs in the communication option.
- Check for a wrong option function setting and operation.
Check point - Check that the plug-in option is plugged into the connector securely.

- Check for a brake in the communication cable.
- Check that the terminating resistor is fitted properly.

Corrective action

- Check the option function setting, etc.
- Connect the plug-in option securely.
- Check the connection of communication cable.

[ ]
Operation Panel E.1to C. 1 to FR-PU04
Indication E.3 C 3 || FRPUO7 Fault 1to Fauit 3
Name Option alarm

Stops the inverter output if a contact faullt or the like of the connector between the inverter and

Description communication option occurs or if a communication option is fitted to the connector 1 or 2.
Appears when the switch for the manufacturer setting of the plug-in option is changed.
1. Check that the plug-in option is plugged into the connector securely.

. (1 to 3 indicate the option connector numbers.)
Check point

2. Check for excess electrical noises around the inverter.
3. Check that the communication option is not fitted to the connector 1 or 2.

Corrective action

1. Connect the plug-in option securely.

2. Take measures against noises if there are devices producing excess electrical noises around the inverter.
If the problem still persists after taking the above measure, please contact your sales representative
or distributor.

3. Fit the communication option to:the connector 3;

4. Return the switch for the manufacturer setting of the plug-in option to the initial status. (Refer to F=]
instruction manual of each option)

Operation Panel s -~ FR-PU04
P ndication E.PE £ FE FR-PUg7 | Corrupt Memry
Name Parameter storage device alarm:(control circuit board)
Description A fault occurred in parameters stored (EEPROM failure)
Check point Check for too many number of parameter write times.

Corrective action

Please contact your sales representative.
When performing parameter write frequently for communication purposes, set "1" in Pr. 342 to enable
RAM write. Note that powering off returns the inverter to the status before RAM write.

Operation Panel E.PE2 CoC D FR-PU04 | Fault 14
Indication ) LN FR-PUO7 | PR storage alarm
Name Parameter storage device alarm (main circuit board)
Description A fault occurred in parameters stored (EEPROM failure)
Check point

Corrective action

Please contact your sales representative.

Operation Panel e TN FR-PU0O4
Indication E.PUE gl W g FR-PUg7 | PU LeaveOut
Name PU disconnection

This function stops the inverter output if communication between the inverter and PU is suspended,
e.g. the operation panel and parameter unit is disconnected, when "2", "3", "16" or "17" was set in Pr. 75
Reset selection/disconnected PU detection/PU stop selection. This function stops the inverter output when

Description communication errors occurred consecutively for more than permissible number of retries when a
value other than "9999" is set in Pr. 121 Number of PU communication retries during the RS-485
communication with the PU connector. This function also stops the inverter output if communication is
broken for the period of time set in Pr. 122 PU communication check time interval.

Check point - Check that the FR-DUOQ7 or parameter unit (FR-PU04/FR-PUQ7) is fitted tightly.

- Check the Pr. 75 setting.

Corrective action

Fit the FR-DUQ7 or parameter unit (FR-PU04/FR-PUQ7) securely.
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Operation Panel cC_Cr FR-PU04
Indication E.RET cam FR-PUg7 | Retry NoOver
Name Retry count excess
. If operation cannot be resumed properly within the number of retries set, this function stops the inverter
Description output
Check point Find the cause of alarm occurrence.
Corrective action Eliminate the cause of the error preceding this error indication.
E.6 [ [ Fault 6
Operation Panel IR ~ FR-PU04
Indication E.7 . ] FR-PUo7 | Fault?
[ N
E.CPU i CPU Fault
Name CPU error
Description Stops the inverter output if the communication error of the built-in CPU occurs.
Check point Check for devices producing excess electrical noises around the inverter.

Corrective action

- Take measures against noises if there are devices producing excess electrical noises around the
inverter.
- Please contact your sales representative.

Operat_ion_PaneI E.CTE ol el Bl FR-PUO4 | ——
Indication Lt By FR-PUO7 | E.CTE
Name Operation panel power supply short circuit, RS-485 terminal power supply short circuit
When the operation panel power supply (PU connector) is shorted, this function shuts off the power
output. At this time, the operation panel (parameter unit) cannot be used and RS-485 communication
L. from the PU connector cannot be made. When the power supply for the RS-485 terminals are shorted,

Description X .
this function shuts off the power output.
At this time, communication-from the RS-485 terminals cannot be made.
To reset, enter the RES signal or switch power off, then on again.

. 1. Check for ajshort circuitiin the PU connector-cable.
Check point

2. Check that the RS-485 terminals are connected correctly.

Corrective action

1. Check the PU and cable.
2. Check the connection of the RS-485 terminals

Operation Panel ,': ,'-,' | to FR-PUO4
Indication E.MB1to 7 = ,: ‘mI ]
= FR-PUO7 | E.MB1 Fault to E.MB7 Fault
Name Brake sequence error
Description The irwerter output is stopped when a sequence error occurs during use of the brake sequence
function (Pr. 278 to Pr. 285).
Check point Find the cause of alarm occurrence.

Corrective action

Check the set parameters and perform wiring properly.

Operation Panel Pl I FR-PU04
Indication E.OS hagU B FR-PUO7 Overspeed occurrence
Name Over speed occurence
o Appears when the motor speed reaches and exceedes the overspeed setting level under encoder
Description
feedback control or vector control.
. - Check that the Pr. 374 Overspeed detection level value is correct.
Check point

- Check that the number of encoder pulses does not differ from the actual number of encoder pulses.

Corrective action

- Set the Pr. 374 Overspeed detection level value correctly.
- Set the correct number of encoder pulses in Pr. 369 Number of encoder pulses.

Operation Panel I | FR-PU04 . .
Indication E.OSD g B I FR-PUO7 Excessive speed deflection
Name Speed deviation excess detection
o Stops the inverter output if the motor speed is increased or decreased under the influence of the load

Description . . .
etc. during vector control and cannot be controlled in accordance with the speed command value.
- Check that the values of Pr.285 Excessive speed deviation detection frequency and Pr.853 Speed deviation

. time are correct.
Check point

- Check for sudden load change.
- Check that the number of encoder pulses does not differ from the actual number of encoder pulses.

Corrective action

- Set Pr.285 Excessive speed deviation detection frequency and Pr.853 Speed deviation time correctly.
- Keep load stable.
- Set the correct number of encoder pulses in Pr. 369 Number of encoder pulses.
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Operation Panel "ol nll nl FR-PU04 .
Indication E.ECT Co FR-PUO7 No encoder signal
Name Open cable detection
o Stops the inverter output when the encoder signal is shut off under orientation control, encoder

Description
feedback control or vector control.
- Check for the encoder signal loss.
- Check that the encoder specifications are correct.

. - Check for a loose connector.
Check point

- Check that the switch setting of the FR-A7AP is correct.
- Check that the power is supplied to the encoder. Or, check that the power is not supplied to the
encoder later than the inverter.

Corrective action

- Remedy the open cable.

- Use an encoder that meets the specifications.

- Make connection securely.

- Make a switch setting of the FR-A7AP correctly. (Refer to page 29)

- Supply the power to the encoder. Or supply the power to the encoder at the same time when the
power is supplied to the inverter.
If the power is supplied to the encoder after the inverter, check that the encoder signal is securely
sent and set "0" in Pr.376.

Operation Panel E.EOD [ B FR-PU04 | Fault 14
Indication : U FR-PUO7 | Excessive position error
Name Position error large
. Indicates that the difference between the position command and position feedback exceeded the

Description L
reference under position control.
- Check that the position detecting encoder mounting orientation matches the parameter.

Check point - Check that the load is not large.

- Check that the Pr. 427 Excessivelevel-error and Pr. 369 Number of encoder pulses are correct.

Corrective action

- Check the parameters.
- Reduce the load:weight.
- Set the Pr. 427 Excessive level error and: Pr. 369 Number 'of encoder pulses correctly.

Operation Panel E.EP (e FR-PU04 | Fault 14
Indication ' L. FR-PU07 | E.EP
Name Encoder phase error
.. The rotation command of the inverter. differs from the actual motor rotation direction detected from the
Description . I .
encoder during offline auto tuning.
Check point - Check for mis-wiring,of the encoder.cable.

- Check for wrong setting of Pr. 359 Encoder rotation direction.

Corrective action

- Perform connection and wiring securely.
- Change the Pr. 359 Encoder rotation direction value.

Operation Panel = = FR-PU04
plndication E.p24 ccH FR-PUo7 |EP24
Name 24VDC power output short circuit
When the 24VDC power output from the PC terminal is shorted, this function shuts off the power output.
Description At this time, all external contact inputs switch off. The inverter cannot be reset by entering the RES
signal. To reset it, use the operation panel or switch power off, then on again.
Check point - Check for a short circuit in the PC terminal output.

Corrective action

- Remedy the earth (ground) fault portion.

Operation Panel el u I FR-PU04 | Fault 14
Indication -l LI FR-PUO7 | OC detect level
Name Output current detection value exceeded
. This function is activated when the output current exceeds the Pr. 150 Output current detection level

Description ,
setting.
Check the settings of Pr. 150 Output current detection level, Pr. 151 Output current detection signal delay time,

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

(Refer to BB Instruction Manual (applied).)
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Operation Panel E.IOH Co FR-PUO4 | Fault 14
Indication ) LR FR-PUO7 | Inrush overheat
Name Inrush current limit circuit alarm
.. This function is activated when the resistor of the inrush current limit circuit overheats. The inrush
Description TRV
current limit circuit failure
Check point Check that frequent power ON/OFF is not repeated.

Corrective action

Configure a circuit where frequent power ON/OFF is not repeated.
If the problem still persists after taking the above measure, please contact your sales representative.

Operation Panel E.SER CCC FR-PUO4 | Fault 14
Indication ) .o FR-PUO7 | VFD Comm error
Name Communication error (inverter)

This function stops the inverter output when communication error occurs consecutively for more than

Description permissible retry count v.vhe.n a value other than "9999" is set jn Pr. 3?5 RS-485 communi.cation retry count
during RS-485 communication from the RS-485 terminals. This function also stops the inverter output if
communication is broken for the period of time set in Pr. 336 RS-485 communication check time interval.

Check point Check the RS-485 terminal wiring.

Corrective action

Perform wiring of the RS-485 terminals properly.

Operation Panel E.AIE Co C FR-PU04 | Fault 14
Indication ) Lo o FR-PUO7 | Analog in error
Name Analog input error
i Appears when 30mA or more is input or a voltage (7.5V or more) is input with the terminal 2/4 set to
Description .
current input.
Check point Check the setting of Pr. 73 Analog input selection and Pr. 267 Terminal 4 input selection. (Refer to %)

Instruction Manual (applied).)

Corrective action

Either give a frequency command by current input or set Pr. 73 Analog input selection or Pr. 267 Terminal
4 input selection to voltage input.

Operation Panel E.USB Coorc L FR-PU04 | Fault 14
Indication ) UNGURC ) FR-PUO7 | USB comm error
Name USB communication error
.- When the time setiin Pr. 548-USB'communication chéck time interval has broken, this function stops the
Description .
inverter output.
Check point Check the USB communication’cable.

Corrective action

- Check the Pr. 548 USB communication check time interval setting.
- Check the USBi.communication cable.
- Increase the Pr. 548 USB communication check time interval setting. Or, change the setting to 9999.

(Refer to BB Instruction Manual (applied))

Operation Panel -~ ' FR-PU04
Indication E.11 [ A FR-PUg7 | Faultt
Name Opposite rotation deceleration error
The speed may not decelerate during low speed operation if the rotation direction of the speed
e command and the estimated speed differ when the rotation is changing from forward to reverse (or

Description o ! .
from reverse to forward) under real sensorless vector control. At this time, the inverter output is
stopped if the rotation direction will not change, causing overload.

Check point - Check that the Pr. 71 Applied motor setting is appropriate.

- Check that offline auto tuning and online auto tuning have been performed.

Corrective action

- Check the setting of Pr. 71 Applied motor.
- Perform offline auto tuning, then online auto tuning.
- Please contact your sales representative.

Operation Panel ~ 1< FR-PU04
Indication E.13 [ FR-PUo7 | Fault13
Name Internal circuit error
Description Appears when an internal circuit error occurred.

Corrective action

Please contact your sales representative.

—— CAUTION

+ If protective functions of E.ILF, E.PTC, E.PE2, E.EP, E.OD, E.CDO, E.IOH, E.SER, E.AIE, E.USB are activated when using the
FR-PUO4, "Fault 14" appears.
Also when the alarm history is checked on the FR-PUO04, the display is "E.14".

+ If alarms other than the above appear, contact your sales representative.
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4.4 Correspondences between digital and actual characters

There are the following correspondences between the actual alphanumeric characters and the digital characters
displayed on the operation panel.
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4.5 Check and clear of the alarm history

(1) Check for the alarm (major fault) history

[Operation panel is used

for operation]

[Operation for displaying alarm history]
Eight past alarms can be displayed with the setting dial.
(The latest alarm is ended by ".".)

When no alarm exists, m is displayed.

O Output frequency -,

\ Output current 7,

Flickering

v
Q Flickering /4
m ¢
nm |
7z N
-

a||a
SEnergization time

Alarm history number
(The number of past alarms is displayed.)

: Pressthe
=0 W) seting =

v dial.

Flickerin
N S Press the
R o5 - S
/ Q é dial.
Erﬁ C\ﬂ
Q Flickering

= Press the
B 05 - G
é dial.

-
111

% NY
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7/ Check and clear of the alarm history

(2) Clearing procedure

—i POINT i

- The alarm history can be cleared by setting "1" in Er.CL Alarm history clear. (The alarm history is not cleared when
"1" is set in Pr. 77 Parameter write selection)

Operation
. MON © 11
1.Screen at powering on PU” EXT NET
The monitor display appears. - —

The parameter
number previously
read appears.

2 .Press to choose the parameter

setting mode.

appears.

3.Turn 0 until £~ 1 (alarm history clear)

4 press @ to read the currently set value.

" O "(initial value) appears. @ = m

5.Tum g to change it to the "
\>

setting value " }".

6.Press @ to set. @ =) -i—/'m

Flicker --- Alarm history clear complete!!
- Press to read another parameter.

- Press(StT)-to show the setting again:

- Press @ twice to show.the next parameter;
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4.6 Check first when you have troubles

—i POINT i

If the cause is still unknown after every check, it is recommended to initialize the parameters (initial value) then reset
the required parameter values and check again.

4.6.1

Motor does not rotate as commanded

il

Check the Pr.0 Torque boost setting if V/F control is exercised. |

SE

Check the main circuit ‘

—Check that a proper power supply voltage is applied (operation panel display is provided).
—Check that the motor is connected properly.
—Check that the jumper across P/+-P1 is connected.

SE

Check the input signals

—Check that start signal is input.

—Check that both the forward and reverse rotation start signals are not input simultaneously.

—Check that the frequency setting signal is not zero. (When the frequency command is OHz and the
start command is entered, FWD or REV LED on the operation panel flickers.)

—Check that the AU signal is on when the frequency setting signal is 4 to 20mA.

—Check that the output stop signal (MRS) or reset signal (RES) is not on.

—Check that the CS signal is not OFF with automatic restart after instantaneous power failure function
is selected (Pr. 57 = "9999").

—Check that the sink or source jumper connector is fitted securely. (Refer to page 23)

Check the parameter settings ‘

—Check that Pr. 78 Reverse rotation prevention selection is'not selected.

—Check that the Pr. 79 Operation mode selection setting is correct.

—Check that the bias and gain (calibration parameter C2 to C7) settings are correct.

—Check that the Pr. 13 Starting frequency setting is not greater than the running frequency.

—Check that frequency settings of .each running frequency, (such,as-multi-speed operation) are not zero.
Check that especially the Pr. 1 Maximum frequency setting is not zero.

—Check that the Pr. 15 Jogifiequency setting is not lower than the Pr. 13 Starting frequency setting.

B

Inspection of load ‘

Check that the load is not too heavy.
Check that the shaft is not locked.

4.6.2

Motor generates abnormal noise

—No

——Ch

carrier frequency noises (metallic noises) are generated.

L Soft-PWM control to change the motor tone into an unoffending complex tone is factory-set to valid
by Pr. 72 PWM frequency selection.
Adjust Pr. 72 PWM frequency selection to change the motor tone.

eck that the gain value under real sensorless vector control or vector control is not too high. Check the

setting of Pr. 820 (Pr. 830) Speed control P gain when speed control is exercised and Pr. 824 (Pr. 834) Torque
control P gain when torque control is exercised.

—Check for any mechanical looseness.

—Contact the motor manufacturer.

4.6.3

Motor generates heat abnormally

Is t

he fan for the motor is running? (Check for accumulated dust.)

Check that the load is not too heavy. Lighten the load.

Check that the inverter output voltages (U, V, W) balanced.

Check that the Pr. 0 Torque boost setting is correct.

Was the motor type set? Check the setting of Pr. 71 Applied motor-.

When using any other manufacturer's motor, perform offline auto tuning. (Refer to page 63.)
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4.6.4 Motor rotates in opposite direction

Check that the phase sequence of output terminals U, V and W is correct.
Check that the start signals (forward rotation, reverse rotation) are connected properly. (Refer to page 78)

4.6.5 Speed greatly differs from the setting

Check that the frequency setting signal is correct. (Measure the input signal level.)
Check that the Pr. 1, Pr. 2, Pr. 19, Calibration parameter C2 to C7 settings are correct
Check that the input signal lines are not affected by external noise.

(Use shielded cables)

Check that the load is not too heavy.

Check that the Pr. 31 to Pr. 36 (frequency jump) settings are correct.

4.6.6 Acceleration/deceleration is not smooth

Check that the acceleration and deceleration time settings are not too short.
Check that the load is not too heavy.
Check that the torque boost (P 0, Pr. 46, Pr. 112) setting is not too large to activate the stall function (torque
limit).

4.6.7 Motor current is large

Check that the load is not too heavy.

Check that the Pr. 0 Torque boost setting is correct.

Check that the Pr. 3 Base frequency setting is correct.

Check that the Pr. 14 Load pattern selection setting is appropriate.
Check that the Pr. 19 Base frequency.voltage setting is correct.

4.6.8 Speed does not increase

—Check that the maximum frequency (Pr. 1) setting .is_correct. (If you want to run the motor at 120Hz or
more, set Pr. 18 High speed maximum frequency. (Refer to [2=] Instruction Manual (applied).))

—Check that the load is not too heavy.
(In agitators, etc., load may become heavier in winter.)

—Check that the torque boost (Pr.0, Pr46; Pr.112).setting is nottoo large to activate the stall function under V/F
control.

—Check that the brake resistor is not connected to terminals P/+-P1 accidentally.

4.6.9 Speed varies during operation

When advanced magnetic flux vector control, real sensorless vector control, vector control or encoder
feedback control is exercised, the output frequency varies with load fluctuation between 0 and 2Hz. This is
a normal operation and is not a fault.

—{1) Inspection of load|
|_Check that the load is not varying.
—{2) Check the input signals|

Check that the frequency setting signal is not varying.

Check that the frequency setting signal is not affected by noise. Input filter to the analog input
terminal using Pr. 74 Input filter time constant and Pr. 822 Speed setting filter 1.

Check for a malfunction due to undesirable currents when the transistor output unit is connected.
(Refer to page 24)

% 3) Others

—Check that the settings of Pr. 80 Motor capacity and Pr. 81 Number of motor poles are correct to the
inverter capacity and motor capacity under advanced magnetic flux vector control, real sensorless
vector control or vector control.

—Check that the wiring length is not exceeding 30m when advanced magnetic flux vector, real
sensorless vector control or vector control is exercised. Perform offline auto tuning. (Refer to blind]
Instruction Manual (applied))

—Check that the wiring length is not too long for V/F control
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Check first when you have troubles X

4.6.10 Operation mode is not changed properly

If the operation mode does not change correctly, check the following:

1) Inspection of load|

LCheck that the STF or STR signal is off.
When it is on, the operation mode cannot be changed.

2) Parameter setting|

|_Check the Pr. 79 setting.

When the Pr. 79 Operation mode selection setting is "0" (initial value), the inverter is placed in the
. . I /PUN .
external operation mode at input power-on. At this time, press (exp) on the operation panel (press

m when the parameter unit (FR-PU04/FR-PU07) is used) to switch to the PU operation mode.

4.6.11 Operation panel (FR-DUOQ7) display is not operating

__Check that the operation panel is connected to the inverter securely.

4.6.12 POWER lamp is not lit

_Check that wiring is securely performed and installation is correct.

4.6.13 Parameter write cannot be performed

Make sure that operation is not being performed (signal STF or STR is not ON).

Make sure that you are not attempting to set the parameter in the external operation mode.
Check Pr. 77 Parameter write selection.

Check Pr. 161 Frequency setting/key lock operation selection.
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5 PRECAUTIONS FOR MAINTENANCE AND INSPECTION

The inverter is a static unit mainly consisting of semiconductor devices. Daily inspection must be performed to prevent
any fault from occurring due to the adverse effects of the operating environment, such as temperature, humidity, dust,
dirt and vibration, changes in the parts with time, service life, and other factors.

¢ Precautions for maintenance and inspection

For some short time after the power is switched off, a high voltage remains in the smoothing capacitor. When accessing
the inverter for inspection, wait for at least 10 minutes after the power supply has been switched off, and then make
sure that the voltage across the main circuit terminals P/+-N/- of the inverter is not more than 30VDC using a tester,
etc.

5.1 Inspection item

5.1.1 Daily inspection

Basically, check for the following faults during operation.

1) Motor operation fault

2) Improper installation environment

3) Cooling system fault

4) Unusual vibration and noise

5) Unusual overheat and discoloration

During operation, check the inverter input voltages using.a-tester.

(
(
(
(
(

5.1.2 Periodic inspection

Check the areas inaccessible during operation and requiring periodic inspection.

Consult us for periodic inspection.

1) Check for cooling system fault................. Clean the air filter, etc.

2) Tightening check and retightening .....L... Thelscrews’ and ‘bolts may become loose due to vibration, temperature
changes, etc.
Tighten-them-according-to the specified tightening torque. (Refer to page 15)

3) Check the conductors and insulating materials for corrosion and damage.

4) Measure insulation resistance.

5) Check and change the cooling fan and relay.

PRECAUTIONS FOR MAINTENANCE AND INSPECTION
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Inspection item

AN

5.1.3 Daily and periodic inspection
c Interval »
52 m . . 5 x
& o Inspection Item Description > | Sl el Al % ]
a T e Alarm Occurrence - 5
<0 0|g =
= o o
Surrounding Check the ambient temperature, humidity, dirt, .
. . o O Improve emvironment
environment corrosive gas, oil mist, etc
General |Overall unit Check for unusual vibration and noise @) Ch.eck alarm location and
retighten
Power supply Check that the main circuit voltages and control o Inspect the power supply
voltage voltages are normal *1
(1)Chec_:k with megger (across main F:IrCLIIt O |Contact the manufacturer
terminals and earth (ground) terminal).
General (2)Check for loose screws and bolts. O |Retighten
(3)Check for overheat traces on the parts. O |Contact the manufacturer
(4)Check for stain O |[Clean
(1)Check conductors for distortion. O |Contact the manufacturer
Conductors, cables |(2)Check cable sheaths for breakage and o le h ¢
deterioration (crack, discoloration, etc.) ontact the manufacturer
Check for unusual odor and abnormal increase in Stop the device and contact
Transformer/reactor| = ."° (@)
Main whining sound. the manufacturer.
circuit Terminal block Check for damage. o Stop the device and contact
the manufacturer.
Smoothing (1)Check for liquid leakage. O |Contact the manufacturer
aluminum (2) Check for safety valve-projection and bulge. O |Contact the manufacturer
electrolytic (3)Visual check and judge by the life check of the o
capacitor main circuit capacitor (Refer|to page 151)
Relay/contactor Qheck that the operation is normal and no chatter O |Contact the manufacturer
is heard.
Resistor (1) Check for crack in resistor insulation. O |Contact the manufacturer
(2) Checkfor a-break in the cable. Q! |Contact the manufacturer
(1 )Check that the output voltages across phases O |contact the manufacturer
with the inverter operated alone is balanced
Operation check  |(2)Check that no fault is found in protective and
display circuits' in‘a' sequence protective O |Contact the manufacturer
Control operation test.
circui.t (1) Check for unusual odor and discoloration. Stop the device and contact
protective| . |Overall the manufacturer.
circuit é (2) Check for serious rust development O |Contact the manufacturer
[&) . . . f
P ) (1)Check for liquid leakage in a capacitor and
£ 2::2;2;;?(: deformation trance Contact the manufacturer
& capacit())/r (2)Visual check and judge by the life check of the o
control circuit capacitor. (Refer to page 151.)
(1) Check for unusual vibration and noise. O Replace the fan
Cooling fan (2) Check for loose screws and bolts O |Retighten
) (3) Check for stain O |[Clean
(s:;/)s?tlzlerr]r? Heatsink (1) Check for clogging O |[Clean
(2) Check for stain O |[Clean
1) Check for cloggi o |Cl |
Air filter, etc. (1)Check for cogglng ean or replace
(2) Check for stain O |[Clean or replace
L (1)Check that display is normal. O Contact the manufacturer
Indication .
. (2)Check for stain O |Clean
Display - -
Meter Check that reading is normal O Stop the device and contact
the manufacturer.
Load . Check for vibration and abnormal increase in Stop the device and contact
Operation check . . O
motor operation noise the manufacturer.

*1 ltis recommended to install a device to monitor voltage for checking the power supply voltage to the inverter.
*2 One to two years of periodic inspection cycle is recommended. However, it differs according to the installation environment.
Consult us for periodic inspection.
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7/ Inspection item

5.1.4 Display of the life of the inverter parts

The self-diagnostic alarm is output when the life span of the control circuit capacitor, cooling fan, each parts of the
inrush current limit circuit is near to give an indication of replacement time .

The life alarm output can be used as a guideline for life judgement.

Parts Judgement Level
Main circuit capacitor 85% of the initial capacity
Control circuit capacitor Estimated 10% life remaining
Inrush current limit circuit Estimated 10% life remaining (Power on: 100,000 times left)
Cooling fan Less than 40% of the predetermined speed

For the life check of the main circuit capacitor, the alarm signal (Y90) will not be output if a measuring method of (2) is
not performed. (Refer to page 152.)

(1) Display of the life alarm

 Pr. 255 Life alarm status display can be used to confirm that the control circuit capacitor, main circuit capacitor,
cooling fan, and each parts of the inrush current limit circuit has reached the life alarm output level.

bit 15

° Pr.255 setting read
10,0 ,0,o|0000|0000|1|0|o|1| Pr255read . Pr g
U;I— bit0 Control circuit capacitor life

bit1 Main circuit capacitor life Bit image is dlsplayed
bit2 Cooling fan life in decimal
bit3 Inrush current limit circuit life

Pr. 255 Bit Inrush Current Cooling Main Circuit Control Circuit
(decimal) | (binary) | Limit Circuit Life | - Fan Life Capacitor Life | Capacitor Life
15 1111 O © QG O
14 1110 O ) @ PN
13 1101 O O X O
12 1100 O O X ’
11 1011 O X O -
10 1010 O X O
9 1001 O X X O
8 1000 O X X N
7 0111 X J O O
6 0110 ’ O C ’
5 0101 ’ O X O
4 0100 O X
3 0011 N X @) O
2 0010 N X O N
1 0001 X X X O
0 0000 N X X N

O: with alarm, -: without alarm

—i POINT i

Life check of the main circuit capacitor needs to be done by Pr. 259. (Refer to the following.)
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Inspection item X

(2) Measuring method of life of the main circuit capacitor

If the value of capacitor capacity measured before shipment is considered as 100%, Pr. 255 bit1 is turned on when

the measured value falls below 85%.

Measure the capacitor capacity according to the following procedure and check the deterioration level of the

capacitor capacity.

1) Check that the motor is connected and at a stop.

2) Set "1" (measuring start) in Pr. 259

3) Switch power off. The inverter applies DC voltage to the motor to measure the capacitor capacity while the
inverter is off.

4) After confirming that the LED of the operation panel is off, power on again.

5) Check that "3" (measuring completion) is set in Pr. 259, then read Pr .255 and check the life of the main circuit
capacitor.

REMARKS

- The life of the main circuit capacitor can not be measured in the following conditions.
(a) FR-HC, MT-HC, FR-CV, FR-BU, MT-RC, MT-BU5 or BU is connected.
(b) Terminal R1/L11, S1/L21 or DC power supply is connected to the terminals P/+ and N/-.
(c) Switch power on during measuring.
(d) The motor is not connected to the inverter.
(e) The motor is running.(The motor is coasting.)
(f) The motor capacity is two rank smaller as compared to the inverter capacity.
(9
(h
(

—_—

) The inverter is at an alarm stop or an alarm occurred while power is off.
) The inverter output is shut off with the MRS signal.
i) The start command is given while measuring.
- Operating environment:Ambient temperature (annual average 40°C (free from corrosive gas, flammable gas, oil mist, dust and
dirt))
Output current (80% of the rated current of Mitsubishi standard 4P motor)

—i POINT i

For the accurate life measuring of the main' circuit capacitor,-perform after more than 3h passed since the turn off of
the power as it is affected by the capacitor temperature.

5.1.5 Cleaning

Always run the inverter in a clean status.
When cleaning the inverter, gently wipe dirty areas with a soft cloth immersed in neutral detergent or ethanol.

CAUTION
Do not use solvent, such as acetone, benzene) toluene and lalcohol, as they will cause the inverter surface paint to peel off.

The display, etc. of the operation panel (FR-DUQO7) and parameter unit (FR-PU04/FR-PUQ7) are vulnerable to detergent and
alcohol. Therefore, avoid using them for cleaning.

5.1.6 Replacement of parts

The inverter consists of many electronic parts such as semiconductor devices.

The following parts may deteriorate with age because of their structures or physical characteristics, leading to reduced
performance or fault of the inverter. For preventive maintenance, the parts must be replaced periodically.

Use the life check function as a guidance of parts replacement.

Part Name Standard Replacement Interval *1 Description

Cooling fan 10 years

Replace (as required)

Main circuit smoothing capacitor 10 years =2 Replace (as required)
On-board smoothing capacitor 10 years Replace the board (as required)
Relays - as required
Fuse (160K or more) 10 years Replace the fuse (as required)

*1 Replacement years for when the yearly average ambient temperature is 40°C

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

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

—— CAUTION

For parts replacement, consult the nearest Mitsubishi FA Center.
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(1) Cooling fan

The replacement interval of the cooling fan used for cooling the parts generating heat such as the main circuit
semiconductor is greatly affected by the ambient temperature. When unusual noise and/or vibration is noticed during
inspection, the cooling fan must be replaced immediately.

—— CAUTION
For parts replacement, consult the nearest Mitsubishi FA Center.

Inverter Type Fan Type Units

1.5Kto 3.7K MMF-06F24ES-RP1 BKO-CA1638H01 1

5.5K to 11K MMF-08D24ES-RP1 BKO-CA1639H01 2

15K, 18.5K MMF-12D24DS-RP1 BKO-CA1619H01 1

A720 | 29K MMF-06F24ES-RP1 BKO-CA1638H01 1
MMF-12D24DS-RP1 BKO-CA1619H01 1

30K MMF-09D24TS-RP1 BKO-CA1640H01 2

37K, 45K MMF-12D24DS-RP1 BKO-CA1619H01 2

55K to 90K MMF-12D24DS-RP1 BKO-CA1619H01 3

2.2K, 3.7K MMF-06F24ES-RP1 BKO-CA1638H01 1

5.5K to 15K MMF-08D24ES-RP1 BKO-CA1639H01 2

18.5K, 22K MMF-12D24DS-RP1 BKO-CA1619H01 1

30K MMF-09D24TS-RP1 BKO-CA1640H01 2

37K to 55K 2

A740 75K 10 132K MMF-12D24DS-RP1 BKO-CA1619H01 3
160K, 185K 3

220K to 280K 9LB1424H5H03 4

315K, 355K 5

400K to 500K 9LB1424S5H03 6

The FR-A720-0.4K, 0.75K, FR-A740-0.4K to 1.5K are not provided with a cooling fan.

¢ Removal (FR-A720-1.5K to 90K, FR-A740-2.2K to 132K)
1) Push the hooks from above and remove;the fan covet.

FR-A720-1.5K to 3.7K
FR-A740-2.2K, 3.7K

2)Disconnect the fan connectors.
3)Remove the fan.

FR-A720-30K or more
FR-A740-30K to 132K

FR-A720-5.5K to 22K
FR-A740-5.5K to 22K

Fan cover

Fan connection
connector

™~ Fan connection
connector

FR-A720-1.5K to 3.7K FR-A720-5.5K to 22K
FR-A740-2.2K, 3.7K FR-A740-5.5K to 22K

FR-A720-30K or more
FR-A740-30K to 132K

* The number of cooling fans differs according to the inverter capacity. (Refer to the table above)
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¢ Reinstallation (FR-A720-1.5K to 90K, FR-A740-2.2K to 132K)
1) After confirming the orientation of the fan, reinstall the fan so that the arrow on the left of "AIR FLOW" faces up.

T AIR FLOW

<Fan side face>

CAUTION
Installing the fan in the opposite air flow direction can cause the inverter life to be shorter.

2) Reconnect the fan connectors.
When wiring, use care to avoid the cables being caught by the fan.

FR-A720-5.5K to 11K
FR-A720-1.5K to 3.7K FR-A740-5.5K to 15K
FR-A740-2.2K, 3.7K

2=

ST A YL

-

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

FR-A720-30K or more
FR-A740-30K to 132K

3)Reinstall the fan cover.

2. Insert hooks until 1. Insert hooks into 1. Insert hooks into

you hear a click . holes. 2. Insert hooks gntil holes. 2. Insert hooks until
sound. 1. Insert hooks into you hear a click you hear a click

sound. sound.

holes.

FR-A720-1.5K to 3.7K FR-A720-5.5K to 22K FR-A720-30K or more
FR-A740-2.2K, 3.7K FR-A740-5.5K to 22K FR-A740-30K to 132K
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e Removal (FR-A740-160K or more)

» +—— Fan connection
connector

* The number of cooling fans differs according to the inverter capacity. (Refer to page 153)

¢ Reinstallation (FR-A740-160K or more)
1) After confirming the orientation of the fan, reinstall the fan so that the arrow on the left of "AIR FLOW" faces up.

T AIR FLOW

<Fan side face>

CAUTION
Installing the fan in the opposite air flow direction can cause the inverter life to be shorter.

2) Install fans referring to the above figure.

(2) Replacement procedure of the cooling fan when using a heatsink protrusion attachment
(FR-A7CN)

When replacing a cooling fan, remove a top cover of the
heatsink protrusion attachment and perform replacement.
After replacing the cooling fan, replace the top cover in the
original position.
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(3) Smoothing capacitors

A large-capacity aluminum electrolytic capacitor is used for smoothing in the main circuit DC section, and an aluminum

electrolytic capacitor is used for stabilizing the control power in the control circuit. Their characteristics are deteriorated

by the adverse effects of ripple currents, etc.

The replacement intervals greatly vary with the ambient temperature and operating conditions. When the inverter is

operated in air-conditioned, normal environment conditions, replace the capacitors about every 10 years.

The appearance criteria for inspection are as follows:

1) Case: Check the side and bottom faces for expansion

2) Sealing plate: Check for remarkable warp and extreme crack.

3) Check for external crack, discoloration, fluid leakage, etc. Judge that the capacitor has reached its life when the
measured capacitance of the capacitor reduced below 80% of the rating.

Il

\
N\

== Refer to page 152 to perform the life check of the main circuit capacitor.
(4) Relays

To prevent a contact fault, etc., relays must be replaced according to the cumulative number of switching times
(switching life).

5.1.7 Inverter replacement

The inverter can be replaced with the control circuit wiring kept connected. Before replacement, remove the wiring

cover of the inverter.

1)Loosen the two installation screws in both ends of the control circuit terminal block. (These screws cannot be removed.)
Pull down the terminal block from behind the control circuit terminals.

2)Using care not to bend the pins of, the inverter's-control circuit connector, reinstall the control circuit terminal block
and fix it with the mounting screws.

—— CAUTION

Before starting inverter replacement, switch power off, wait for at least 10 minutes, and then check the voltage with a tester and
such to ensure safety.
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6 SPECIFICATIONS
6.1 Rating

6.1.1 Inverter rating

0200V class
Type FR-A720-00K 0.4 (075(15]| 22 | 3.7 | 55|75 |11 | 15 |185| 22 | 30 | 37 | 45 | 55 | 75 | 90
Applicable motor capacity (kW)*1 | 0.4 [0.75| 15| 22 | 3.7 [ 55 | 75 | 11 | 15 [185] 22 | 30 | 37 | 45 | 55 | 75 | 90
Rated capacity (kVA) =2 11119 (31|42 |67 | 92 |126 |176|233| 29 | 34 | 44 | 55 | 67 | 82 | 110|132
_ | Rated current ()5 3|5 |8 | 11 |175| 24 | 33 |46 |61| 76|90 |115| 145|175 | 215 (22358) é‘;f)
% Overload current rating *4 150% 60s, 200% 3s (inverse time characteristics) ambient temperature 50°C
O | Voltage *5 Three-phase 200 to 240V
Regenerative | Maximum value/ | 150% torque/ | 100% torque/ | 100% torque/ 20% torque/ 20% torque/ 10% torque/
braking torque | permissible duty 3%ED 3%ED 2%ED continuous *6 continuous continuous
| Rated input Three-phase 200 to 220V 50Hz, 200 to 240V 60Hz
= AC voltage/frequency
@ | Permissible AC voltage fluctuation 170 to 242V 50Hz,170 to 264V 60Hz
g Permissible frequency fluctuation +5%
& [ Power supply capacity (KVA)*7 | 1.5 | 2.5 | 45] 55 | 9 | 12 | 17 [ 20 [ 28 | 34 | 41 | 52 | 66 | 80 [ 100 ] 110 | 132
Protective structure (JEM 1030) *9 Enclosed type (IP20) *8 Open type (IP00)
Cooling system Self-cooling Forced air cooling
Approx. mass (kg) 1.9[23[38[38[38[71[71]75]13[13[14[23[35][35][58][70]70

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

*2. The rated output capacity indicated assumes that the output voltage is 220V.

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

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

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

the pulse voltage value of the inverter output side voltage:remains unchanged at-about: V2 that of the power supply.
*6. For the 11K to 22K capacities, using the dedicated external brake resistor (FR-ABR) will achieve the performance of 100% torque/6%ED.
*7. The power supply capacity varies with the value of the- power supply side inverter impedance (including those of the input reactor and cables).
*8. When the hook of the inverter front cover is cut off for installation of the plug-in option, the inverter changes to an open type (IP00).
*9. FR-DUQ7:IP40 (except for the PU connector)

SPECIFICATIONS
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0400V class
Type FR-A740-00K 04 [075| 15 | 22 [ 3.7 |55 |75 | 11 15 |18.5| 22 | 30 | 37 | 45 | 55
Applicable motor capacity (kW)*1 | 0.4 [0.75| 1.5 | 22 | 3.7 | 65 | 7.5 11 15 [ 185 | 22 30 37 45 55
Rated capacity (kVA) *2 1.1 ] 1.9 3) 46 | 6.9 | 9.1 13 | 175236 | 29 | 328|434 | 54 65 84
. | Rated current (A) 15 | 25 4 6 9 12 17 23 31 38 44 57 71 86 | 110
2 | Overload current rating *4 150% 60s, 200% 3s (inverse time characteristics) ambient temperature 50°C
g Voltage *5 Three-phase 380 to 480V

Regenerative | Maximum value/

0, 0, 0, i * 0, 1
braking torque | permissible duty 100% torque/2%ED 20% torque/continuous*s | 20% torque/continuous

| Rated input Three-phase 380 to 480V 50Hz/60Hz

= AC voltage/frequency

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

%’ Permissible frequency fluctuation +5%

@ [ Power supply capacity (KVA)7 | 15 | 25 [ 45 | 55 | 9 | 12 | 17 | 20 | 28 | 34 | 41 | 52 | 66 | 80 [ 100
Protective structure (JEM 1030) *9 Enclosed type (IP20)+s Open type (IP00)
Cooling system Self-cooling Forced air cooling

Approx. mass (kg) 353535 |35[35[65[65]75]75] 13 ] 13 ] 23 [35]35]37

Type FR-A740-000K 75 | 90 | 110 | 132 | 160 | 185 | 220 | 250 | 280 | 315 | 355 | 400 | 450 | 500

Applicable motor capacity (kW) *1 75 90 | 110 | 132 | 160 | 185 | 220 | 250 | 280 | 315 | 355 | 400 | 450 | 500

Rated capacity (kVA) *2 110 | 137 | 165 | 198 | 248 | 275 | 329 | 367 | 417 | 465 | 521 | 587 | 660 | 733

144 | 180 | 216 | 260 | 325 | 361 | 432 | 481 | 547 | 610 | 683 | 770 | 866 | 962

REEE] GIES (A (122) | (153) | (184) | (221) | (276) | (307) | (367) | (409) | (465) | (519) | (581) | (655) | (736) | (818)

Overload current rating *4 150% 60s, 200% 3s (inverse time characteristics) ambient temperature 50°C

Output

Voltage*s Three-phase 380 to 480V

Regenerative | Maximum value/

o .
braking torque |permissible duty 1% e R e el

Z|Rated input Three-phase 380 to 480V 50Hz/60Hz

= AC voltage/frequency

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

2 Permissible frequency fluctuation +5%

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

Cooling system Forced air cooling

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

1.
*2.
*3.

*4,

*5.

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

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

The rated output capacity indicated assumes that the dutput voltage is 440V.

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

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

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.

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

The power supply capacity varies with the value of the power supply side inverter impedance (including those of the input reactor and cables).
When the hook of the inverter front cover is cut off for installation of the plug-in option, the inverter changes to an open type (IP00).
FR-DUOQ7:1P40 (except for the PU connector)
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6.1.2 Motor rating

(1) SF-V5RU
@200V class (Mitsubishi dedicated motor [SF-V5RU (1500r/min series)])
Motor type
SF-V5RUCICIK 1 2 3 5 7 " 15 18 22 30 37 45 55
Applicable inverter type
FR-A720-000K 2.2 3.7 5.5 7.5 11 15 18.5 22 30 37 45 55 75
Rated output (kW) 1.5 2.2 3.7 5.5 7.5 1" 15 18.5 22 30 37 45 55
Rated torque (N"m) 9.55 141 23.6 35.0 47.7 70.0 95.5 118 140 191 235 286 350
Maximum torque 150%
14.3 21.1 354 52.4 71.6 105 143 176 211 287 353 429 525
60s (N*m)
Rated speed (r/min) 1500
Maximum speed (r/min) 3000 *1 2400
Frame No. 90L 100L 112M 1328 132M 160M 160L 180M 180M 200L 200L 200L 2258
Inertia moment J
4 2 67.5 105 175 275 400 750 875 1725 1875 3250 3625 3625 6850
(x10kg"m*)
. 85dB
Noise *4 75dB or less 80dB or less oS
. Single-phase 200V/50Hz Three-phase 200V/50Hz
:i;‘t":"t‘gefr‘:‘:al el Single-phase 200V to 230V/60Hz Three-phase 200 to 230V/60Hz
i —— Tieriies 36/55W 22/28W 55/71W 100/156W 85/130W
protector) P (0.26/0.32A) (0.11/0.13A) (0.39/0.39A) (0.47/0.53A) (0.46/0.524)
Ambient temperature, o . o .
humidity -10 to +40°C (non-freezing), 90%RH or less (non-condensing)
Structure Totally enclosed forced draft system
(Protective structure) (Motor: IP44, cooling fan: IP23S) *3
Detector Encoder 2048P/R, A phase, B phase, Z phase +12VDC power supply
Equipment Encoder, thermal protector, fan
Heat resistance class F
Vibration rank V10
Approx. mass (kg) 24 | 33 | 41 ] 52 [ 762 [ 99 | 13 | 138 | 160 [ 238 | 255 255 320

0400V class (Mitsubishi dedicated motor [SF-V5RUH (1500r/min series)])

Motor type
SF-V5RUHOOK 1 2 3 5 7 11 15 18 22 30 37 45 55
Applicable inverter type
FR-A720-LI0K 2.2 2.2 3.7 7.5 11 15 18.5 22 30 37 45 55 75
Rated output (kW) 1.5 2.2 3.7 55 7.5 11 15 18.5 22 30 37 45 55
Rated torque (N*m) 9.55 14.1 23.6 35.0 477 70.0 95.5 118 140 191 235 286 350
Maximum torque 150% 60s
(N"m) 14.3 211 354 52.4 71.6 105 143 176 211 287 353 429 525
Rated speed (r/min) 1500
Maximum speed (r/min) 3000 *1 2400
Frame No. 90L 100L 112M 1328 132M 160M 160L 180M 180M 200L 200L 200L 2258
Inertia moment J
4 2 67.5 105 175 275 400 750 875 1725 1875 3250 3625 3625 6850
(x10™*kg"m*)
Noise *4 75dB or less 80dB or less 8248 or
. Single-phase 200V/50Hz Three-phase 380 to 400V/50Hz

:\:Noi::\l:l?ef‘al:al Voltage Single-phase 200V to 230V/60Hz Three-phase 400 to 460V/60Hz

tect Ao 36/55W 22/28W 55/71W 100/156W 85/130W
protector) P (0.26/0.32A) (0.11/0.13A) (0.19/0.19A) (0.27/0.30A) (0.23/0.26A)
Ambient temperature, o . o .
TR -10 to +40°C (non-freezing), 90%RH or less (non-condensing)
Structure Totally enclosed forced draft system
(Protective structure) (Motor: IP44, cooling fan: IP23S) *3
Detector Encoder 2048P/R, A phase, B phase, Z phase +12VDC power supply
Equipment Encoder, thermal protector, fan
Heat resistance class F
Vibration rank V10
Approx. mass (kg) 24 33 41 52 62 99 113 138 160 238 255 255 320

*1 A dedicated motor of 3.7kW or less can be run at the maximum speed of 3600 r/min. Consult our sales office when using the motor at the maximum speed.

*2  Power (current) at 50Hz/60Hz.

*3  Since a motor with brake has a window for gap check, the protective structure of both the cooling fan section and brake section is IP20. S of IP23S is an
additional code indicating the condition that a cooling fan is not operated.

*4  The value when high carrier frequency is set (Pr.72 = 6, Pr.240 = 0).
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(2) SF-THY
Motor type SF-THY
Applicable Inverter FR-A720-00K 90
Rated output(kW) 75
Rated torque (kgf*m) 48.7
(N*m) 477
” Maximum torque (kgf*m) 73.0
@ |150%60s (N*m) 715
E Rated speed (r/min) 1500
§ Maximum speed (r/min) 2400
Frame No. 250MD
Inertia moment J (kg*m?) 1.1
Noise 90dB
Voltage Three-phase, 200V/50Hz, 200V/60Hz, 220V/60Hz
Cooling fan (400V class cooling fan is available upon order)
Input (W) 750
Motor type SF-THY
Applicable Inverter FR-A740-00K 90 110 132 160 185 220 280
Rated output (kW) 75 90 110 132 160 200 250
Rated torque (kgf*m) 48.7 58.4 71.4 85.7 103.9 129.9 162.3
(N*m) 477 572 700 840 1018 1273 1591
Maximum torque (kgf*m) 73.0 87.6 1071 128.5 155.8 194.8 243.4
@ 150%60s (N*m) 715 858 1050 1260 1527 1909 2386
% Rated speed (r/min) 1500
2 | Maximum speed (r/min) 2400 1800
2 [Frame No. 250MD 250MD 280MD 280MD 280MD 280L 315H
Inertia moment J (kg*m?) 1. 1.7 2.3 2.3 4.0 3.8 5.0
Noise 90dB 95dB
Voltage Three-phase; 200V/50Hz, 200V/60Hz, 220V/60Hz
. (400V class cooling fan is available upon order)
Cooling fan
Input (W) 50Hz 400 400 400 400 400 750 750
60Hz 750 750 750 750 750 1500 1500
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6.2 Common specifications

Control specifications

Control method

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

Output frequency range

0.2 to 400Hz

0.015Hz/0 to 60Hz (terminal 2, 4: 0 to 10V/12bit)
Frequency | Analog input 0.03Hz/0 to 60Hz (terminal 2, 4: 0 to 5V/11bit, 0 to 20mA/about 11bit, terminal 1: 0 to +10V/12bit)
setting. 0.06Hz/0 to 60Hz (terminal 1: 0 to +5V/11bit)
resolution —
Digital input 0.01Hz
Frequency | Analog input Within +0.2% of the max. output frequency (25°C+10°C)
accuracy | Digital input Within 0.01% of the set output frequency

Voltage/frequency characteristics

Base frequency can be set from 0 to 400Hz Constant torque/variable torque pattern or adjustable 5 points V/F can be selected

Starting torque

200% 0.3Hz (0.4K to 3.7K), 150% 0.3Hz (5.5K or more) (under real sensorless vector control or vector control)

Torque boost

Manual torque boost

Acceleration/deceleration time
setting

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

DC injection brake

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

Stall prevention operation level

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

Torque limit level

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

Operation specifications

Frequency | Analog input * Terminal 2, 4: 0 to 10V, 0 to 5V, 4 to 20mA can be selected « Terminal 1: -10 to +10V, -5 to +5V can be selected

s_etting Digital inout Input using the setting dial of the operation panel or parameter unit

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

Start signal Forward and reverse rotation or start signal automatic self-holding input (3-wire input) can be selected.
You can select any twelve signals using Pr: 178 to Pr. 189 (input terminal function selection) from among multi speed selection, remote setting,
stop-on-contact, second function selection, third function selection, terminal 4 input selection, JOG operation selection, selection of
automatic restart after instantaneous power failure, flying start, external thermal relay input, inverter operation enable signal (FR-HC/FR-CV
connection), FR-HC connection (instantaneous power failure detection), PU operation/external inter lock signal , external DC injection brake

Input signals operation start, PID control enable terminal, brake opening completion signal, PU operation/external operation switchover, load pattern

selection forward rotation reverse rotation boost, V/F switching, load torque high-speed frequency, S-pattern acceleration/deceleration C
switchover, pre-excitation, output stop, start self-holding selection, control mode changing, torque limit selection, start-time tuning start
external input, torque bias selection 1, 2 *1, P/PI control switchover, forward rotation command, reverse rotation command, inverter reset,
PTC thermistor input, PID forward reverse operation switchover, PU-NET operation switchover, NET-external operation switchover, and
command source switchover, conditional position pulse train sign *1, conditional position droop pulse clear *1.

[ Pulse train input

100kpps

Operational functions

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

Operating status

You can select any signals using Pr. 190 to_Pr. 196 (output terminal function selection) from among inverter running, up-to-frequency,
instantaneous power failure/undervoltage, overload warming; output frequency (speed) detection, second output frequency (speed)
detection, third output frequency (speed) detection, regenerative brake prealarm, electronic thermal relay function pre-alarm, PU
operation mode, inverter operation ready, output current detection, zero current detection, PID lower limit, PID upper limit, PID forward
rotation reverse rotation-output, commercial-power supply-inverter-switchover MC1;.commercial power supply-inverter switchover MC2,
commercial power supply-inverter switchover MC3, orientation completion*1, brake opening request, fan fault output, heatsink overheat
pre-alarm , inverter running/start command on, deceleration at an instantaneous power failure, PID control activated, during retry, PID
output interruption, life alarm, alarm output-1; 2,-3 (power-off signal), power savings average value update timing, current average
monitor, maintenance timer-alarm, remote-output, forward rotation output*1, reverse rotation output*1, low speed output, torque detection,
regenerative status output *1, start-time tuning completion, in-position completion*1, minor failure output and alarm output. Open collector
output (5 points), relay output,(2 paints) and. alarm.code of the inverter can be output (4 bit) from the open collector.

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

Output signals

In addition to the above, you can select any signals using Pr. 313 to Pr. 319 (extension output terminal function selection) from among
control circuit capacitor life, main circuit capacitor life, cooling fan life, inrush current limit circuit life. (only positive logic can be set for
extension terminals of the FR-A7AR)

Pulse train output

50kpps

Pulse/analog output

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

Indication

Operating status

PU
FR-DUQ7/
R-PUQ7/

Output frequency, motor current (steady or peak value), output voltage, frequency setting, running speed,motor torque, overload,
converter output voltage (steady or peak value), electronic thermal relay function load factor, input power, output power, load meter,
motor excitation current, cumlative energization time, actual operation time, motor load factor, cumulative power, energy saving effect,
cumulative saving power, regenerative brake duty, PID set point, PID measured value, PID deviation, inverter I/O terminal monitor,
input terminal option monitor*2., output terminal option monitor*2., option fitting status*3., terminal assignment status*3., torque
command, torque current command, feed back pulse*1,motor output

FR-PU04)
Alarm definition

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

Interactive guidance

Operation guide/trouble shooting with a help function*3.

Protective/warning function

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

Ambient Temperature

-10°C to +50°C (non-freezing)

é Ambient humidity 90%RH maximum (non-condensing)

S | Storage temperature*4. -20°C to +65°C

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

Wi Altitude/vibration Maximum 1000m above sea level, 5.9m/s? or less *5. (conforms to JIS C 60068-2-6)
*1. Available only when the option (FR-A7AP) is mounted

*2. Can be displayed only on the operation panel (FR-DUOQ7).

*3. Can be displayed only on the parameter unit (FR-PU07/FR-PU04).

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

*5. 2.9m/s2 or less for the 160K or more.
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Outline dimension drawings
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6.3 Outline dimension drawings

6.3.1
e FR-A720-0.4K, 0.75K

Inverter outline dimension drawings

wn
~
P =" ] —
H \OOO
2-06 hole OOQ
@ j OAAAA
02 ]
[ I
sl
6
95 0
110 ~ D
Inverter Type D D1
FR-A720-0.4K 110 21
FR-A720-0.75K 125 36
(Unit: mm)
oFR-A720-1.5K, 2.2K, 3.7K
oFR-A740-0.4K, 0.75K, 1.5K, 2.2K, 3.7K
3L\ -
2-¢6 hole
| ® 0 ]J |
i
it I
|6 ©
O ) o
* The FR-A740-0.4K to
1.5K are not provided
with a cooling fan.
0
e
[ > L
144 ‘
(Unit: mm)
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7/ Outline dimension drawings

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

P E=q |:::::7 =1 _———
246 hole clote I EREEE E! R
i (gl < (W]
[ [ ]
S O
RSN EE
Vb:ﬁ uuuuu Huv \4|:7
e 195 N D &Le
220
Inverter Type H H1 D D1

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

260 | 245 170 84

300 | 285 | 190 | 1015

(Unit: mm)
oFR-A720-15K, 18.5K, 22K
oFR-A740-18.5K, 22K
2-¢10 hole ,,,,/14
e
2 10.5
190
n
i Z
2 o
|_
<
O
(Unit: mm) TS
O
L
o
(7))
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Outline dimension drawings
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oFR-A720-30K, 37K, 45K, 55K
oFR-A740-30K, 37K, 45K, 55K

b
2-4d hole (g;é} $@ @‘{
® ® [ 1
[ \/y:\) |
[P I
[ B
83 i
— —
[ | g =
. . [ ]
= = - =
|_fi fil T
we | || e L 32
w1 D
w
Inverter Type w w1 w2 H H1 H2 d D
FR-A720-30K
FR-A740-30K 325 | 270 10 550 | 530 10 10 195
FR-A720-37K, 45K
FR-A740-37K. 45K.55K 435 | 380 12 550 | 525 15 12 250
FR-A720-55K 465 410 12 700 675 15 12 250
(Unit: mm)
oFR-A740-75K, 90K
2-412hole e oDC reactor supplied
méf , , . d)m Rating plate storminal
® © — ; (for M12 bolt)
Wm " q ;
[—E, HHH HHHHHHH L
g9 o 00 i oo
g
[ 1 =
swl
4-installation hole
(for M6 screw) Within D
Earth (ground) terminal
for M6 screw
® & [ ] DC Reactor wliwiluluwl o Mass
Th U =1 Type (Kg)
1 400 | o 4%3-2 FR-HEL-H75K
465 ‘ 300 (FR-A740-75K) 140 | 120 | 320 | 295 | 185 | 16
FR-HEL-H90K
150 | 130 | 340 | 310 | 190 | 20
(FR-A740-90K)
(Unit: mm)
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oFR-A720-75K, 90K

oFR-A740-110K, 132K

Z

Outline dimension drawings

oDC reactor supplied

2-912 hole

15

@;éi\ & ®@ u;ji
* O DDA * [
OO O D 'L
— 0l
& (I i
=== 0 T
] 0 T
— i 0 W
MO
: @ -
=Y
Lfit Y I
| = : w 2l
@ 3 S @ Y for M12 bolt
P1 P1
N P
e —— — @j:‘: T
ol At {laa ]
WW‘*_jz w‘jle Within D !
ot sae
DC Reactor Type w w1 H H1 D S Mass (kg)
FR-HEL-75K (FR-A720-75K) 150 | 130 | 340 | 310 | 190 | M6 17
FR-HEL-90K (FR-A720-90K) 150 | 130 | 340 | 310 | 200 | M6 19
FR-HEL-H110K (FR-A740-110K) 150 | 130 | 340 | 310 | 195 | M6 22
FR-HEL-H132K (FR-A740-132K) 175 | 150 | 405 | 370 | 200 | M8 26

(Unit: mm)
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Outline dimension drawings \‘T

oFR-A740-160K, 185K

3-¢12 hole

15

Y ® o P mé

oDC reactor supplied

Rating plate

) 2-terminal
(000 Do - (for M12 bolt)
JUCrTn © 1) _
b iy LAl

000
ot 000!
e L
LT
[T
1 P1 P1
e
I
5 P
I OR
I

— = I
IEES fad
H H H H H W1 4-installation hole
(for S screw) Within D
Earth (ground) terminal
(for M6 screw)

985

1010
H1
+

=o Tk ST ]
2] |e a2 |
49 | 200 | 200 49 380 Mass
498 DC ReactorType | W [ W1 | H | H1 | D | S
| 450 (kg)
FR-HEL-H160K
allalallallallalallal [, (FRA740-160K) | 175 | 150 | 405 | 370 | 205 | M8 | 28
. FR-HEL-H185K
(FRA740-185K) | 175 | 150 405 | 370 | 240 | M8 | 29
f [0] (0] (0] ]
(Unit: mm)
oFR-A740-220K, 250K, 280K
3-p12 hole
oDC reactor supplied
Fm (O] = = [0 =% £

I

T HHHHHH I
° ° 2-terminal (for ¢ bolt)
OECIE=Y K = AR
o

P1

on=
I NSNS ~lad |

‘ ‘ W1+1 ‘ ‘ 4-installation hole ‘

)
985
1010
o
H1£10
H*+10

I . ] W2 (for S screw) Within D
=[] = A = [O1 = Earth (ground) terminal
12 H 9\ 3.2 (for S1 screw)
300 | 300 380 * Remove the eye nut after installation of the product.
%80 DC React M
eactor ass
W (W H H1 D S S§1 | 82 [
e ﬂ Type (kg)
R/IL1| T3 || P1 uj w FR-HEL-H220K
Isiz] - | PU+ v ‘ g (FR-A740-220K) 175 [ 150 | 405 | 370 | 240 | M8 | M6 | M6 | M12 | 30
° ° ° ° FR-HEL-H250K
} ‘ H ‘ ’{ . (FR-A740-250K) 190 | 165 | 440 | 400 | 250 | M8 | M8 | M8 | M12 | 35
N FR-HEL-H280K
e E————" —m—— (FR-A740-280K) 190 | 165 | 440 | 400 | 255 | M8 | M8 | M8 | M16 | 38

(Unit: mm)
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7/ Outline dimension drawings

oFR-A740-315K, 355K

3-012 hole
= O] o + = [O]+g

IIIINTTN TN I ===

ONIDN N
DTN NN

T
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1300
1330

315 315 45 45
790 440

R TA3 P1 U w
U S HVU :

HSL2
— 9 T o©
| -

|

——0)

222

0
0
’ [

oDC reactor supplied

Rating plate

2-M8 eye nut

2-terminal (for M16 bolt)

P1

4-installation hole
(for M10 screw) Within 250

Earth (ground) terminal
(for M8 screw)

* Remove the eye nut after installation of the product.

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

(Unit: mm)
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Outline dimension drawings

oFR-A740-400K, 450K, 500K

oDC reactor supplied

2-terminal
4-915 hole

%&‘@7,

&

455+10
50010

< @QJ%
W

Earth (ground) terminal

(for M8 screw)

] |
! 195 ! 4-installation hole
220 (for M10 screw)
Within W

4-912 hole
HHHHHHHHHHHHHHHHHHHQHHHHHHHHHBHHHHHHHHHOHHHHHHHHHHHHHHHHHHH T, ===
(I
1
T ] s
11T Ik
) L I s
oDC reactor supplied
i -terminal
P1 4-915 hole
Earth (ground) terminal
(for M12 screw)
P Within 245 75
J [et st pl ]

el |

Within D

* Remove the eye nut after installation of the product.

Mass
DC Reactor Type w D

(kg)
FR-HEL-H400K
(FR-A740-400K) 235 1 250 1 %0
FR-HEL-H450K
(FR-A740-450K) Ak

Within H

Mass
DC Reactor Type H D D1 (k)
FR-HEL-H500K
(FR-A740-500K) 345 | 455 | 405 67

* Remove the eye nut after installation of the product.

(Unit: mm)
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7/ Outline dimension drawings

® Operation panel (FR-DUO07)

<Outline drawing> <Panel cutting dimension drawing>
Panel
27.8
\ Cable
3 Operation panel connection connector
(FR-ADP)
(Unit: mm)
e Parameter unit (option) (FR-PUQ7)
<Outline drawing> <Panel cutting dimension drawing>
25.05
(14.2) (11.45)
83 ©
o ! 40 : 40 !
p— &1 ] 3
T | ! Air-bleeding
D 8 ‘u_j : b
[D | 4-R1
D LB e -
3 ES i
- @) | ! |
N ! | i
@ © Je § ! i ! ‘E
® A T
@O @@ | Eqngil:  service@rgps irtwicom |
= e
L - " 265 | 265 4-¢4 hole
(Effective depth 5.0)
! | M3 screw *2
*5 '/ Wheninstalling the FR<PU7_on the enclosure, etc., remove screws for fixing
|:| the FR-PUO7 to the inverter or fix the screws to the FR-PU0O7 with M3 nuts.
U o *6  Select the installation screws whose length will not exceed the effective
80.3 depth of the installation screws threads.
(Unit: mm)
e Parameter unit (option) (FR-PUO04)
<Outline drawing> <Panel cutting dimension drawing>
16.5
24
15 105 48, 13 11.75) [ i
o 2 : 5-04 hol
™ ’- . 1 e ”1\ /M
< Vet 1Ny~ X
] e HILE TheE
B o W2 T
8 ‘ b3 ‘
i 5-M3 screw i
Effective
i */ depth 4.5 ‘ & N
L NERs | Z
40 40 9
g
Select the installation screws whose length will not exceed the effective depth of the installation screws threads. . o
(Unit: mm) =
T8
O
1]
o
(/2]
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Outline dimension drawings

6.3.2 Dedicated motor outline dimension drawings
Dedicated motor (SF-V5RU(H)) outline dimension drawings (1500r/min series) (standard horizontal type)

SF-V5RU(H) 1K '

Connector (for encoder)
MS3102A20-29P
L

KA

Exhaug

Suction

Direction of f%x !
cooling fan wind L F \L
Mark for earthing N
(grounding) Earth (ground) terminal (M5)

T
T

Section AA

Sliding distance
15

e

Frame leg viewed from above

Connector (for encoder)
MS3102A20-29P

Suction

With guard

wires

Direction of W
cooling fan wind
Mark for earthing,
(grounding)
Earth (ground)
terminal (M8,

Frame leg viewed

For cooling fan (A, B

For motor (U, V, W)

A\

SF-V5RU(H) 2K, '3

Connector (for encoder)
MS3102A20-29P

>3
o
X

d Mark for earthing

cooling fan wint
grounding)

XB.

Earth (ground)
terminal (M12)

i Earthing (grounding)
+

-
T

KP

R
A B Q
QK KL
D
Suction
A
- = o8 -7 -
A A 2 3 ©
427 “
Direction of ' I
cooling fan wind XB 49
Mark for earthing E E
(grounding) M
Earth (ground) terminal (M5) w ML Sliding distance
>H< 4
i
o
S .
Frame leg viewed
Section AA from above
| —Earthing (grounding) terminal
SF-V5RU(H) ‘30K , ‘37K, 45K, 55K
Connector (for encoder)
MS3102A20-29P
L
R
A B 140 D
KA 110
H Exhaust %
Suction -
+
With guard A
wires [¢]
* |
Direction of

Section AA from above terminal Frame leg viewed
F Section AA from above
Make sure to earth the earth terminal of the frame installation foot
For cooling fan (A, B, C) For thermal protector (G1, G2) as well as the earth terminal in the terminal box.
Dimensions table (Unit: mm)
SF-V5RU | SF-V5RU1 | SF-V5RU3 | SF-V5RU4 Terminal Screw
Mot -
Output Output Output Output FrNa;ne l\:l:gs)s otor Size
(kW) (kW) (kW) (kW) ) A|lB|c|D|E|F|H I |[KA|KG[kukp)] L [ M [ML| N [xB| @ |ak| R | s | T | U [ w [uvw[aB()|6162
1.5 — = = 90L | 24 |2565| 114 | 90 |1836| 70 |62.5| 198 | — | 53 | 65 |2000) | 425 [ 175 | — [150 [ 56 | — | — |1685|24j6| 7 [ 4 | 8 | M6 | M4 | M4
22 1.5 = = 100L | 33 [ 284 | 128 [ 100 [ 207 [ 80 | 70 [2035| 230 | 65 | 78 | 231 | 477 (200 | 212 | 180 | 63 | 60 | 45 193 [28)6| 7 | 4 | 8 | M6 | M4 | M4
3.7 2.2 1.5 = 12M | 41 [278 [ 135 [ 112 [ 228 | 95 | 70 226 [ 253 | 69 | 93 | 242 | 478 (230 | 242 (180 | 70 | 60 | 45 (200 [28)6| 7 | 4 | 8 | M6 | M4 | M4
5.5 3.7 22 = 1325 | 52 | 303 | 152 | 132 | 266 | 108 | 70 | 265 | 288 | 75 | 117 | 256 | 542 | 256 | 268 [ 180 | 89 | 80 | 63 | 239 (386 | 8 | 5 [ 10 | M6 | M4 | M4
7.5 5.5 3.7 1.5 132M | 62 | 322 | 171 | 132 | 266 | 108 | 89 [ 265 | 288 | 94 | 117 | 256 | 580 | 256 | 268 | 218 | 89 | 80 | 63 | 258 | 38k6 | 8 5 |10 | M6 | M4 | M4
1 7.5 5.5 2.2 160M | 99 | 412 | 198 | 160 | 318 | 127 | 105 | 316 | 367 | 105 | 115 | 330 [ 735 [ 310 [ — [254 [108 [ — [ — [323 46| 8 [ 5 [ 12 | M8 | M4 | M4
15 11 7.5 3.7 160L | 113 [ 434 [ 220 [ 160 [ 318 | 127 [ 127 [ 316 [ 367 [ 127 [ 115 [ 330 | 779 [ 310 | — [ 298 | 108 | — | — [345[4x6 | 8 | 5 | 12 | M8 | M4 | M4
18.5 — — — 138
= T = 180M 60 ] 4385|2255 | 180 | 363 | 139.5 | 120.5| 359 | 410 | 127 | 139 | 352 | 790 [ 335 | — [ 285 121 | — | — |351.5(486| 9 [ 55| 14 | M8 | M4 | M4
= 18.5 15 5.5 180L | 200 | 457.5|2425| 180 | 363 | 139.5 | 1395 | 359 | 410 | 146 | 139 | 352 | 828 | 335 | — | 323 | 121 | — | — |3705|55m6| 10 | 6 | 16 [ M8 [ M4 | M4
30 = = = 238
200L |———— 4835|2675 200 | 406 | 159 (1525 | 401 | — | 145 | 487 | (546) | 909 | 390 | — | 361 | 133 | — | — |4255|60m6| — | — [ — |M10| M4 | M4
30,45 | 22,30 18.5 7.5 255
55 37 22,30 | 11,15 | 2255 | 320 [ 500 [ 277 | 225 | 446 | 178 [ 143 [ 446 | — [ 145 [ 533 [(592) | 932 | 428 | — [ 342 | 149 | — | — [432 |65m6| — | — | — [M10| M4 | M4
Note) 1. Install the motor on the floor and use it with the shaft horizontal.

2. Leave an enough clearance between the fan suction port and wall to ensure adequate cooling.
Also, check that the ventilation direction of a fan is from the opposite load side to the load side.

3 The size difference of top and bottom of the shaft center height is s
4 The 400V class motor has -H at the end of its type name.
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7/ Outline dimension drawings

Dedicated motor (SF-V5RU(H)) outline dimension drawings (1500r/min series) (Standard horizontal type with brake)

SF-V5RU(H) 1KB' SF-V5RU(H) 2KB , 3KB , 5KB, 7KB

Connector (for encoder)

Connector (for encoder) MS3102A20-29P

MS3102A20-29P_ Terminal box for cooling fan Terminal box for cooling fan
L
L
A R Y R
Kal__B KL KA B _Q
e 2% R D Exhdust Man| QK]
- haust Main || 40 N Suction | D terminal box|
Suction @,V" terminal box by 1 )
c P) 4 A
W TR Y1 e =il
> A o = + —
‘ b X 4 = =l
P % Y, ol A
%2 A o o © Direction of ¢
g ha L’ﬁ@e X 27 cooling fan wind A FJ X8l
irecti ! A Mark for earthi
Direction of i ark for earthing
Mark for earthin, .
cooling fan wind (grounding) 91 F | XB ¥2 L)lej (grounding) N
N Earth (ground)
Fa“h (QI“’M“”") terminal (M5) w Sliding distance
w Sliding distance  “SMMLMS)_y1ain terminal box For brake (B1. B2 Terminal box for cooling fan B X
_ . - -
=)
- For motor (U, V, W) N
For thermal protector (G1, G2) gj
i F ling fan (A, B .
s Frame leg viewed or cooling fan (A, B) Section AA Frame leg viewed
Section AA from above from above
Earthing (grounding) Earthing (grounding)
terminal terminal
SF-V5RU(H) 11KB , 15KB, 18KB , 22KB: SF-V5RU(H) 30KB, 37KB, 45KB ., 55KB:
Terminal box for cooling fan Connector (for encoder) . .
Connector (for encoder) MS3102A20-29P Terminal box for cooling fan
MS3102A20-29P L L
A R KL [ ]a R
<5 ° N a1 °
. Exhaust 1 ¥e1 22/ j<P2 Main
Suction xhaust ) terminal box L\ o *ﬁ % terminal box o
" he {} Exhaust| 2,
! Suction ) <
hAe : A
| 1,2 : = Y2 g i . ot
o T 1,2 A o
! \\‘\/’/ | == =
056 Yps! ) 1 =
. A
Direction of ¢ Mark for earthing ] +
cooling fan wind (grounding) 7! A
i Mark for earthing
Earth (ground) Direction of r
terminal (M8) cooling fan wind ~ (grounding) F ‘ F ‘ XB
- . N
W Sliding distance N
’H‘D X Earth (ground) w . .
[ terminal (M12) ﬂ-ﬁ: Sliding distance
NX:E?EK Main terminal box Terminal Box'for-cooling fan = X
S — |  Formotor(U,V, W) N@
Section AA Frame leg viewed 4 ; N For cooling fan (A, B, C)
from above i Section AA Frame leg viewed
t Earthing from above
H {g[;‘:::“"g) # indicates an inserting position of a bolt with hex head
Slo) & & gm\'ﬁ (grounding)  pojes for manual opening.
| - ®
2 Lo
& i s Make sure to earth the earth terminal of the frame installation
For brake (B1, B2) ! For thermal protector (G1, G2) foot as well as the earth terminal in the terminal box.
Dimensions table (Unit: mm)
SF-V5RUB | SF-V5RUB1 | SF-V5RUB3| SF-V5RUBA| Motor Shaft End Terminal Screw Size
Output | Output | Output | Output piams ((Mass
(W) (kW) (kW) (W) No. | (ko) |A|B|C|[D|[E|F|G|H|I|J|KA[KD(KG|KL|KP| L |M|ML| N |X [XB[Z |Q|QK|R | S | T |U W  [UVW|AB() G!G2|B1B2
1.5 — — = 90L 29 |2965(114( 90 1836 70 | 625| 4 [ —|— | — | 53 | 27 | 65 |220(245(465|175| — |150( 15 [ 56 | O | 50 | 40 [1685( 246 | 7 | 4 [ 8 [ M6 | M4 | M4 | M4
2.2 1.5 — — 100L 46 |3335(128(100(207| 80 | 70 | 6.5 — [ — | 40 | 65 | 27 | 78 | 231 (265 (5265(200|212|180( 4 |63 | 12 | 60 | 45 (193 (286 | 7 | 4 [ 8 [ M6 | M4 | M4 | M4
3.7 2.2 1.5 — 12M 53 |355|135|112(228( 95 | 70 |6.5| — | — | 40 | 69 | 27 | 93 |242|290|555(230(242(180| 4 | 70 [ 12 [ 60 | 45 |200| 286 | 7 | 4 | 8 | M6 [ M4 [ M4 | M4
5.5 3.7 22 — 1328 | 70 [416|152|132(266|108| 70 [ 6.5 — | — | 40 [ 75 | 27 | 117|256 |329|655|256 (268|180| 4 |89 | 12| 80 | 63 {23938 | 8 | 5 | 10 | M6 [ M4 | M4 | M4
7.5 5.5 3.7 1.5 132M 80 |435(171(132(266(108( 89 |6.5| — | — [ 40 [ 94 | 27 | 117|256 | 329|693 |256 | 268 (218 4 [ 89 [ 12 | 80 | 63 |258|38k6| 8 [ 5 | 10 | M6 | M4 [ M4 [ M4
1 7.5 5.5 2.2 160M | 140 [5225[198|160|318|127[105( 8 | — | — | 50 |105| 56 | 115|330 (391 |8455|310| — (254 | 4 |108| 145|110 | 90 [323|426| 8 | 5 | 12 | M8 | M4 | M4 [ M4
15 1 7.5 3.7 160L | 155 |5445(220(160(318(127(127| 8 | —| — | 50 [127| 56 | 115]|330|391|8895|310( — (298 4 [108| 145|110 90 |345|4%6| 8 [ 5 | 12 | M8 [ M4 [ M4 [ M4
18.5 — — — 185
= 5 T 180M 215 568.5) 2255 180|363 | 1395(1205( 8 [ — | — | 50 [127 | 56 (139 352|428|920|335| — |285| 4 |121| 145 [110( 90 (3515(486| 9 |5.5( 14 | M8 | M4 | M4 | M4
= 18.5 15 55 | 180L | — RN [y |y | | | | | P U U p— — | U pu—| p— — pu—, | pu—,| pu—,| ] pum| pu—m,| ) pum| g, p—m pm,)| ===
30 — — — 305
200L 6445|2675/ 200|406 (159 [ 1525| 11 | — | — | 70 | 145 90 (487 — |546| 1070 390 — [361| 4 |133| 185 (140|110 |4255)|60m6| 11 | 7 | 18 | M10 [ M4 [ M4 | M4
30,45 | 22,30 | 185 7.5 330
55 37 22,30 | 11,15 | 225S | 395 |659|277|225(446|178|143| 11 | — | — | 70 [145| 90 |533| — | 592 1091 [428| — |342| 4 (149 185|140|110|432(65m6| 11 [ 7 [ 18 [ M10 | M4 | M4 | M4

Note) 1. Install the motor on the floor and use it with the shaft horizontal.
2. Leave an enough clearance between the fan suction port and wall to ensure adequate cooling.
Also, check that the ventilation direction of a fan is from the opposite load side to the load side.
3 The size difference of top and bottom of the shaft center height is &s
4 The 400V class motor has -H at the end of its type name.
5. Since a brake power device is a stand-alone, install it inside the enclosure.
(This device should be arranged at the customer side.)
* Consult our sales office.
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Outline dimension drawings \‘T

Dedicated motor (SF-V5RU(H)) outline dimension drawings (1500r/min series) (flange type)

SF-V5RUF(H) 1K SF-V5RUF(H) 2K , 3K, 5K, 7K
Connector (for encoder) Connector (for encoder)
MS3102A20-29P L MS3102A20-29P
LL
KB LR P
Q
Exhaust LG £ FK LG
y < Section Exhaust LNXLZ
Suction | A <7, Section )
ucti W AA
o L % alg Suction By
o~ | o) ’Ff A
"
T | . |
Direction of = =
cooling fan wind w W ;Q
~ - ¢ A
Earth (ground) terminal (M5)Q@ S Direction of =
Mark for earthing (grounding) = cooling fan wind
Earth (ground) terminal (M5)@©
Section BB For cooling fan (A, B) Mark for earthing (grounding)
Section BB
1o { i |_—Earthing (grounding)
B¢ terminal
\is 4
SF-V5RUF(H) 11K , 15K, 18K, 22K SF-V5RUF(H) 30K, 37K, 45K
Connector (for encoder) Connector (for encoder)
MS3102A20-29P MS3102A20-29P
—_— LL =T — LL
KB LR KB LR
Lo 4 LE CC‘QK KL ix12 Exhaust g t%»g
ection
Exhaust Secﬁon/‘ / > AA
AA y
Suction 4 % > Suctwl ha K #
. B = B
B o ‘
: o — B4
° S F‘» 3e @ LS== B
. = N N
4 - Direction of =
Direction of = I - cooling fan wind Earth (ground) terminal (M12) D)

cooling fan wind Earth (ground) terminal (M8) D) Mark for earthing (grounding)

W
Mark for earthing (grounding) : = With guard wires =
With guard wires =
= For motor (U, V, W)
% ) S

) Section BB
Section BB _ )
| ! Earthing (grounding)
terminal
<
4 Make sure to earth the earth terminal of the flange section
For cooling fan (A, B, C) For thermal protector (G1. G2) a5 well as the earth terminal in the terminal box.

Dimensions table (Unit: mm)
SF-VSRUF [SF-VSRUF1 [ SF-VSRUF3 [ SFSRUFA o [ T o Motor Shaft End Terminal Screw Size
Output | Output | Output Output 9

(kW) (kW) (kW) (kwy | Number No. [ (kg) D | IE |KB|KD|KL|LA|LB|LC|LE|LG|LL|LN|LZ|LR| Q |QK| S T U | W |UVW|AB(C)|G1,62
1.5 — = — | FF165| 90L | 26.5 |1836| — [1985| 27 | 220 | 165 | 130j6| 200 | 3.5 [ 12 | 402 | 4 | 12 | 50 | 50 | 40 |[24j6 | 7 4 8 | M6 | M4 | M4
22 1.5 = — | FF215|100L | 37 | 207 | 130 | 213 | 27 | 231 | 215 [180j6| 250 | 4 | 16 | 432 | 4 |[145| 60 | 60 | 45 [28j6 | 7 4 8 | M6 | M4 | M4
3.7 2.2 1.5 — |FF215|112M| 46 | 228 | 141 [ 239 | 27 | 242 | 215 [180j6| 250 | 4 | 16 | 448 | 4 [145| 60 | 60 | 45 [28j6 | 7 4 8 | M6 | M4 | M4
5.5 3.7 2.2 — | FF265|132S| 65 | 266 | 156 | 256 | 27 | 256 | 265 [230j6| 300 | 4 | 20 | 484 | 4 |[145| 80 | 80 | 63 [38k6 | 8 5 | 10 | M6 | M4 | M4
7.5 5.5 3.7 1.5 |FF265[132M| 70 | 266 | 156 [ 294 | 27 | 256 | 265 [230j6| 300 | 4 [ 20 [ 522 | 4 [145[ 80 | 80 | 63 [38k6 | 8 5 | 10 [ M6 [ M4 | M4
11 7.5 5.5 22 |Fr300[160M| 110 | 318 [ 207 [ 318 | 56 | 330 [ 300 |250)6| 350 [ 5 | 20 | 625 | 4 [185] 110 | 110 [ 90 |46 | 8 5 | 12 [ M8 [ M4 | M4
15 1 7.5 3.7 FF300 | 160L | 125 318 | 207 | 362 | 56 | 330 | 300 | 2506 | 350 5 20 | 669 4 18.5] 110 [ 110 | 90 | 42k6 8 5 12 | M8 | M4 | M4
18.5 — = = 160

= T = FF350 | 180M = 363 | 230 [3785( 56 | 352 | 350 (3006|400 | 5 | 20 [ 690 | 4 |185( 110 | 110 | 90 [486 [ 9 | 55 | 14 | M8 | M4 | M4
— 18.5 15 55 |FF350 | 180L | — — |- ==]=1=/=]|=-1=|=/=]=-1=|=-|=-|=|=|=1=1=/=1-=1-=
30 — — — 270 '

FF400 | 200L 406 | 255 | 485 | 90 | 346 | 400 |350)6| 450 [ 5 | 22 |8235| 8 |[185| 140 | 140 [ 110 | 60m6 | 11 7 | 18 [M10| M4 | M4

37,45 | 22,30 18.5 7.5 290

Note) 1. Install the motor on the floor and use it with the shaft horizontal.
For use under the shaft, the protection structure of the cooling fan is 1P20.
2. Leave an enough clearance between the fan suction port and wall to ensure adequate cooling.
Also, check that the ventilation direction of a fan is from the opposite load side to the load side.
3 The size difference of top and bottom of the shaft center height is §s
4 The 400V class motor has -H at the end of its type name.
* Consult our sales office.
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7/ Outline dimension drawings

Dedicated motor (SF-V5RU(H)) outline dimension drawings (1500r/min series) (flange type with brake)

SF-V5RUF(H) 1KB SF-V5RUF(H) 2KB , 3KB , 5KB , 7KB !
Connector (for encoder) Connector (for encoder) 1erminal box fi ling .
MS3102A20-29P Terminal box for cooling fan MS3102A20-29P Srina’ Sok Tor coong Tan
LL
IR LL
KB KB
LG LE|
Exhaust  Main Q EXhE‘USt IV\_/gn
terminal box /QK .
Suction 1 < Section Suction | 0 <. tesrrg\gzg)gx
¥l i Yeq | 9
SN s
o = o &
s A = = +
—
VY AN w2 7
W %
Direction of Direction of
cooling fan wind o W cooling fan wind
Earth (ground) terminal (M5) >ﬂ< .
Mark for earthing (grounding) / - = Earth (ground! terminal (MS)@
Mark for earthing (grounding)
Sect%‘] 88 Main terminal box For brake (B1, B2) Terminal box for cooling fan
For motor (U, V, W) Section BB
i For thermal protector (G1, G2)
5 7 D For cooling fan (A, B)
Earthing @ |||| Earthing
(grounding) (grounding)
terminal i/ terminal
SF-V5RUF(H) 11KB , 15KB:
Connector (for encoder)
MS3102A20-29P "
Terminal bok for cooling fan
LL
KB Ll K
Main— LG ,& Q ~
Exhaust terminal box QK e Q| LNXLZ
- Hhaust Section
0 T AA
Suction | =g o
¥1,2 >, w2
|
° \ Fr G
—VY | K
P — D A
Direction of =
cooling fan wind
Earth (ground) terminal (M8)@
Mark for earthing (grounding) s
Main terminal box Terminal box for cooling fan .
For motor (U, V, W Section BB
% For cooling fan (A, B, C)
@ ‘E? Earthing R . . . .
I Earthing “ indicates an inserting position of a bolt with hex head holes
g g
ool i R terminal @ nd for manual opening.
— ®©\ terminal
=] %‘V R .
& ; = Make sure to earth the earth terminal of the flange section
For brake (B1, B2) ! For thermal protector (G1, G2) as well as the earth terminal in the terminal box.
Dimensions table (Unit: mm)
SF-V5RUFB | SF-V5RUFB1 | SF-V5RUFB3 | SF-VSRUFB4 Motor Shaft End Terminal Screw Size
Output | Output Output Output NF Iang: FrName “:I: s)s
umber| No.
(kW) (kW) (kW) (kW) g, D KB [ KD | KL | KP | LA | LB | LC |LE [LG | LL | LN LZ | LR Q QK S T | U | W [UVW]|AB(C)|B1,B2|G1,G2
1.5 - — — FF165 [ 90L | 31.5 | 1836 [ 198.5| 27 | 220 155 | 165 [130j6 | 200 | 3.5 | 12 | 442 4 12 50 50 40 | 246 | 7 4 8 M6 | M4 [ M4 | M4
22 1.5 — — FF215 [ 100L | 50 207 | 213 | 27 | 231 | 165 | 215 | 180j6 [ 250 | 4 16 |481.5( 4 145 | 60 60 45 | 286 | 7 4 8 M6 | M4 [ M4 | M4
3.7 22 1.5 — FF215 ( 112M | 58 228 | 239 | 27 | 242 | 178 | 215 | 180j6 [ 250 | 4 16 | 525 4 145 | 60 60 45 | 286 | 7 4 8 M6 | M4 [ M4 | M4
5.5 3.7 22 — FF265 [ 132S | 83 266 | 256 | 27 | 256 | 197 | 265 | 230j6 [ 300 | 4 20 | 597 4 145 | 80 80 63 | 38k6 | 8 5 (10| M6 | M4 [ M4 | M4
7.5 5.5 3.7 1.5 FF265 [ 132M | 88 266 | 294 | 27 | 256 | 197 | 265 | 230j6 [ 300 | 4 20 | 635 4 14.5 | 80 80 63 | 38k6 | 8 5 |10 | M6 | M4 | M4 | M4
1 7.5 5.5 22 FF300 [ 160M | 151 | 318 | 318 | 56 | 330 [ 231 | 300 |250j6 | 350 | 5 20 [7355| 4 18.5 | 110 | 110 | 90 | 42k6 | 8 5 (12| M8 | M4 | M4 | M4
15 1 7.5 3.7 FF300 | 160L | 167 | 318 | 362 | 56 | 330 [ 231 | 300 |250j6 | 350 | 5 20 [7795| 4 18.5 | 110 | 110 | 90 | 42k6 | 8 5|12 | M8 | M4 | M4 | M4

Note) 1. Install the motor on the floor and use it with the shaft horizontal.

For use under the shaft, the protection structure of the cooling fan is IP20.

2. Leave an enough clearance between the fan suction port and wall to ensure adequate cooling.
Also, check that the ventilation direction of a fan is from the opposite load side to the load side.

3 The size difference of top and bottom of the shaft center height is &5

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

5. Since a brake power device is a stand-alone, install it inside the enclosure.
(This device should be arranged at the customer side.)
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Outline dimension drawings

AN

Dedicated motor (SF-THY) outline dimension drawings (1500r/min series)

75kW to 160kW

Terminal box for cooling fan

PF4 Class B screw

Connector (for encoder)

MS3102A20-29P

\§

Suction

QK B

-/

Exhaust

KG

3

[§)
Direction of o w
cooling fan wind K2 |/1/ K2 . ﬂ?
4z hole /|1 K] L %: %
F F XB
This hole is not used. N
S
200kW, 250kW
L
A R
PF4 Class B screw
B Q
KA
T
Connector (for encoder)
Terminal box for cooling fan MS3102A20-29P 4@}
Q\ 9 v. aK 07
4
Suction T Exhaust
T o
B- !
] 3
Direction of 4 w
cooling fan wind
K2 K2 | o ﬂ?
4-9Z hole K1 Kl %j %:
F F XB
This hole is not used.
s M
Dimensions table (Unit: mm)
Outpur| Frame | Mass Motor Shaft End Size
D No. (kg) A B C D E F G H J K K1 | K2 L M N R Z | XB|KA|KG| Q [QK | S w T Y
75 250MD | 610 |[9885 (340.5| 250 | 557 | 203 |174.5| 30 [ 775 | 100 | 130 | 168 | 50 | 1471 | 486 | 449 [4825| 24 | 168 |157.5| 635 | 140 [ 110 |¢75m6 | 20 | 12 | 7.5
90 250MD | 660 [ 9885 (340.5| 250 | 557 | 203 |174.5| 30 [ 775 | 100 | 130 | 168 | 50 | 1471 | 486 | 449 [4825| 24 | 168 |157.5| 635 | 140 [ 110 [¢75m6 | 20 | 12 | 7.5
110 | 280MD | 870 [10495|397.5| 280 | 607 |228.5(209.5( 30 [ 845 | 110 | 130 | 181 | 40 | 1619 | 560 | 449 |569.5| 24 | 190 |210.5| 705 | 170 | 140 | ¢85m6 | 22 | 14 9
132 | 280MD | 890 [10495|397.5| 280 | 607 |228.5(209.5( 30 [ 845 | 110 | 130 | 181 | 40 | 1619 | 560 | 449 |569.5| 24 | 190 |210.5| 705 | 170 | 140 | ¢85m6 | 22 | 14 9
160 | 280MD [ 920 |[10495|397.5| 280 | 607 |228.5|/209.5( 30 [ 845 | 110 | 130 | 181 | 40 | 1619 | 560 | 499 [569.5| 24 | 190 |210.5| 705 | 170 | 140 | ¢85m6 | 22 | 14 9
200 280L 1170 | 12105]416.5| 280 | 652 [228.5(228.5| 30 | 885 | 110 | 160 | 160 | 75 [1799 | 560 | 607 |588.5| 24 | 190 [214.5| 745 | 170 | 140 | ¢8m6 | 22 | 14 9
250 315H | 1630 | 1343 | 565 | 315 | 717 | 254 [ 355 [ 35 | 965 | 130 | 175 | 428 | 80 |2084 | 636 | 870 | 741 | 28 | 216 | 306 | 825 | 170 | 140 | ¢%m6 | 25 | 14 9

Note) The tolerance of the top and bottom of the center shaft height *C is 35 for the 250 frame and
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7/Heatsink protrusion attachment procedure

6.4 Heatsink protrusion attachment procedure

When encasing the inverter in an enclosure, the generated heat amount in an enclosure can be greatly reduced by
installing the heatsink portion of the inverter outside the enclosure. When installing the inverter in a compact
enclosure, etc., this installation method is recommended.

6.4.1 When using a heatsink protrusion attachment (FR-A7CN)

For the FR-A720-1.5K to 55K, FR-A740-0.4K to 132K, a heatsink can be protruded outside the enclosure using a
heatsink protrusion attachment (FR-A7CN). (For the 160K or more, attachment is not necessary when the heatsink
is to be protruded.)

For a panel cut dimension drawing and an installation procedure of the heatsink protrusion attachment (FR-A7CN)
to the inverter, refer to a manual of "heatsink protrusion attachment".

6.4.2 Protrusion of heatsink of the FR-A740-160K or more

(1) Panel cutting
Cut the panel of the enclosure according to the inverter capacity.

¢ FR-A740-160K, 185K e FR-A740-220K, 250K, 280K
6-M10 screw
484 - 6-M10 screw
2 FATAT © _ 300 300
+ + & L L l/
83 Hole
o § § Hole
e—¢ + + . . .
e FR-A740-315K, 355K ¢ FR-A740-400K, 450K, 500K
771 6-M10 screw 976 8-M10 screw
5 300 300 300
. %/ vl | 1 l,
S it Hole E é Hole
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Heatsink protrusion attachment procedure\‘f

(2) Shift and removal of a rear side installation frame

¢ FR-A740-160K to 280K
One installation frame is attached to each of the upper and lower
part of the inverter. Change the position of the rear side installa-
tion frame on the upper and lower side of the inverter to the front
side as shown on the right. When changing the installation
frames, make sure that the installation orientation is correct.

¢ FR-A740-315K or more

Two installation frames each are attached to the upper and lower
part of the inverter. Remove the rear side installation frame on the
upper and lower side of the inverter as shown on the right.
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— Wil

DOm0 | = — i i
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Mo WIUIMIDDGL |
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[
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Ui |

D OMOGID (.

_1Upper installation
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.1, Lower installation
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7/Heatsink protrusion attachment procedure

(3) Installation of the inverter
Push the inverter heatsink portion outside the enclosure and fix the enclosure and inverter with upper and lower
installation frame.

* For the FR-A740-160K or more, there are finger

AEn/cIosure guards behind the enclosure. Therefore, the
Inside the £ hausted al thickness of the panel should be less than 10mm
enclosure| | ~0@usted air (*1) and also do not place anything around finger
il guards to avoid contact with the finger guards.
IIIIIIﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ‘ *T*f
L [
[ Enclosure
il MOO000D |
10 0NGOngmI
Inverter I ouuuuuuuuuuuuuuu 10" 140

~

e Finger guard
. o Installation ©
I::> frame |
o B Vaal|

=

=
0D - W HHHH Inverter Type (3;])
Coging Dimension of FR-A740-160K, 185K 185

wind | the outside of
L2+ the endlosure FR-A740-220K to 500K 184

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

Be careful not to drop screws, dust etc. into the inverter and cooling fan section.
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APPENDICES

Appendix 1 For customers who have replaced the older model with this
inverter

Appendix 1-1 Replacement of the FR-A500 series

(1) Instructions for installation

1)Removal procedure of the front cover was changed. (with screws) Please note. (Refer to page 5.)
2)Removal procedure of the operation panel was changed. (with screws) Please note. (Refer to page 5.)
3)Plug-in options of the A500 series are not compatible

4)Operation panel (FR-DU04) can not be used.

5)Setup software (FR-SWO0-SETUP/FR-SW1-SETUP) can not be used.

(2) Wiring instructions

1)The control circuit terminal block can be used for the FR-A700 series without removing wiring.
Note that the wiring cover (0.4K to 22K) is not compatible.

FR-A500 series

FR-A700 series

(Note that the relay output 2 (A2, B2, C2) specific for the FR-A700 series can not be used with the FR-A500 series
terminals.)

(3) Instructions for continuous use of the FR-PU04 (parameter unit)

1)For the FR-A700 series, many functions (parameters) have been added. When setting these parameters, the
parameter name and setting range are not displayed. User initial value list and user clear of the HELP function
can not be used.

2)For the FR-A700 series, many protective functions have been added. These functions activate, but all alarms
are displayed as "Fault 14". When the alarm history has been checked, "E.14" appears. Added alarm display
will not appear on the parameter unit.

3) User initial value setting can not be used.

4) User registration/clear (user group 2) can not be used.

5) Parameter copy/verification function can not be used.

(4) Parameter resetting
It is easy if you use setup software (FR-Configurator).
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(5) Main differences and compatibilities with the FR-A500(L) series

Item

FR-A500(L)

FR-A700

Control method

V/F control
Advanced magnetic flux vector control

V/F control

Advanced magnetic flux vector control

Real sensorless vector control

Vector control (used with a plug-in option FR-A7AP)

Changed/cleared
functions

User group 1 (16), user group 2 (16)
(Pr. 160, Pr. 173 to Pr. 175)

User group (16) only
Setting methods were partially changed
(Pr. 160, Pr. 172 to Pr. 173)

User initial value setting (Pr. 199)

User initial value setting (Pr. 199) was cleared
Substitutable with the copy function of the operation
panel (FR-DUQ7)

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

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

Intelligent mode selection
(Pr. 60)

Parameter number change
(Pr. 60 Energy saving control selection)
(Pr. 292 Automatic acceleration/deceleration)

Program operation
(Pr. 200 to Pr. 231)

Function was cleared

Terminal block

Removable terminal block

Removable terminal block
Upward compatibility (A500 terminal block mountable)

PU

FR-PU04, DU0O4

FR-PUO7

FR-DUO7

FR-PUO4 (Some functions, such as parameter copy,
are unavailable.)

FR-DUO4 unavailable

Plug-in Options

Dedicated plug-in

option (incompatible)

Computer link, relay output-option
FR-A5NR

Built into the inverter

(RS-485 terminals, relay output 2 points)

Installation size

- FR-A740-0.4K to 7.5K; 18.5K to 55K,-110K] 460K are compatible in mounting dimensions
For the FR-A740-11K, 15K, an optional intercompatibility attachment (FR-AAT) is necessary.

- Heatsink protrusionattachment is not.compatibte.

Also, the panel cut dimension of 3.7K or less, 400V class 11K, 15K, 75K or more is not compatible.

Appendix 1-2 Replacement of the FR-A200 <EXCELENT> series

Instructions for installation

* When using the installation holes of the FR-A200(E) series, FR-A5AT (intercompatibility attachment) is necessary.
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| Appendix 2 Instructions for UL and cUL
(Conforming standard UL 508C, CSA C22.2 No.14)

(1) Installation

This inverter is UL-listed as a product for use in an enclosure.

Design an enclosure so that the inverter ambient temperature, humidity and atmosphere satisfy the specifications.
(Refer to page 161.)

Wiring protection

For installation in the United States, branch circuit protection must be provided in accordance with the National
Electrical Code and any applicable provincial codes.

For installation in Canada, branch circuit protection must be provided in accordance with the Canada Electrical Code
and any applicable provincial codes.

Use the Class RK5, Class T or L type fuses certified by UL and cUL.

FR-A720-00K 04 [075] 1522 [37[55][75] 11 | 15 [185] 22 | 30 | 37 | 45 | 55
Rated voltage(V) 240V or more
Without power
factor improving | 15 | 20 | 30 | 40 | 60 | 80 | 150 | 175 | 200 | 225 | 300 | 350 | 400 | 500 | 500
S:rtreeit reactor

A) With power
factor improving 15 20 20 30 50 70 | 125 | 150 | 200 | 200 | 250 | 300 | 350 | 400 | 500

reactor
FR-A720-00K 75 920
Rated voltage(V) 240V or more

Without power
factor improving — —

Sl?rtr?ait reactor

(A) With power
factor improving | 600 | 700

reactor
FR-A740-00K 04 [075] 1.5 ][22 [(87/]55[75]| 11 [ 15 [185] 22 [ 30 | 37 | 45 | 55
Rated voltage(V) 480V or more
Without power
factor improving | 6 | 10 | 15 | 20 | 30 | 40 | 70 | 80 | 90 | 110 | 150 | 175 | 200 | 250 | 300
Rated t
current reactor

A) With power
factor improving 6 10 10 15 25 35 60 70 90 | 100 | 125 | 150 | 175 | 200 | 250
reactor

FR-A740-00K 75 | 90 | 110 | 132 | 160 | 185 [ 220 | 250 | 280 | 315 | 355 | 400 | 450 | 500

Rated voltage(V) 500V or more
Withogt power
E:K)rrent With power
factor improving | 300 | 350 | 400 | 500 | 600 | 700 | 800 | 900 | 1000 | 1100 | 1200 | 1350 | 1500 | 1800

(2) Wiring of the power supply and motor

For wiring the input (R/L1, S/L2, T/L3) and output (U, V, W) terminals of the inverter, use the UL-listed copper wires
(rated at 75°C) and round crimping terminals. Crimp the crimping terminals with the crimping tool recommended by the
terminal maker.

(3) Short circuit ratings

e 200V class
Suitable For Use in A Circuit Capable Of Delivering Not More Than 100kA rms Symmetrical Amperes, 264V Maximum.
e 400V class
55K or less
Suitable For Use in A Circuit Capable Of Delivering Not More Than 100kA rms Symmetrical Amperes, 528V Maximum.
75K or more
Suitable For Use in A Circuit Capable Of Delivering Not More Than 100kA rms Symmetrical Amperes, 550V Maximum.
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(4) Motor overload protection

This inverter is certified as a motor overload protection device by UL.
When using the electronic thermal relay function as motor overload protection, set the rated motor current to Pr. 9

Electronic thermal O/L relay.

Electronic thermal relay function operation characteristic

Pr. 9 = 50% setting of Pr. 9 = 100% setting
inverter rating*1.2 / of inverter rating*1.2
~

c = =~ X |

E‘ - g 70 30Hz F{L«» — 30Hz or more*3

go|g or more*3 B - Operation region

S Q= 20Hz Region on the right of
ol 5 601 omz ~ — characteristic curve
522 o R - Non-operation region
o ) z L] I Region on the left of
E | § 50{05Hz < | characteristic curve

“““Ww LCharacteristic when

| electronic thermal relay

240 . function for motor
‘ protection is turned off

5 180 |_(When Pr. 9 setting is 0(A))

‘1 20 \\ ‘
\

\\\ \\\\ For transistor protection

60 — Electronic thermal relay

—
[ ——1

S ‘function

52.5% | 105% S 3

50 100 1
Inverter output power (%)
(% to the rated input current)

(s) unit display in this region
Operation time (s)

—— CAUTION

This function detects the overload (overheat) of the
motor, stops the operation of the inverter's output
transistor, and stops the output.
(The operation characteristic is shown on the left)
When using the Mitsubishi constant-torque motor
1) Set "1" or any of "13" to "18", "50", "53", "54" in Pr. 71.
(This provides a 100% continuous torque characteristic
in the low-speed range.)
2) Set the rated current of the motor in Pr. 9.

*1 When a value 50% of the inverter rated output current (current
value) is setin Pr. 9

*2  The % value denotes the percentage to the inverter rated output
current. It is not the percentage to the motor rated current.

*3  When you set the electronic thermal relay function dedicated to the
Mitsubishi constant-torque motor, this characteristic curve applies
to operation at 6Hz or higher.

Protective function by electronic thermal relay, function'is reset by inverter power reset and reset signal input. Avoid

unnecessary reset and power-off.

When multiple motors are operated by a single inverter, protection cannot be provided by the electronic thermal relay function.

Install an external thermal relay to each motor:

When the difference between the inverter and motor capacities is large and the setting is small, the protective characteristics of
the electronic thermal relay function will be deteriorated. In-this-case; use an external thermal relay.
A special motor cannot be protected by the electronic thermal relay function. Use the external thermal relay.
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\Appendix 3 Instructions for Compliance with the European Directives |
(1) EMC Directive

We have self-confirmed our inverters as products compliant to the EMC Directive (second environment of conforming standard EN61800-
3) and place the CE mark on the inverters.

Note: First environment
Environment including residential buildings. Includes buildings directly connected without a transformer to the low voltage power
supply network which supplies power to residential buildings.
Second environment
Environment including all buildings except buildings directly connected without a transformer to the low voltage power supply
network which supplies power to residential buildings.

1) Notes
Set the EMC filter valid and install the inverter and perform wiring according to the following instructions.
* The inverter is equipped with a built-in EMC filter. Set the EMC filter valid. (The EMC filter is invalid when shipped from the factory. (The
FR-A720-0.4K and 0.75K are always valid.) For details, refer to page 9.)
Connect the inverter to an earthed power supply.
Install a motor and a control cable written in the EMC Installation Manual (BCN-A21041-204) according to the instruction.
The cable length between the inverter and the motor is 5 m maximum.
Confirm that the inverter complies with the EMC Directive as the industrial drives application for final installation.

* Ok ok ok

(2) Low Voltage Directive
We have self-confirmed our inverters as products compliant to the Low Voltage Directive (Conforming standard EN 50178) and place the
CE mark on the inverters.

1)Outline of instructions

* Do not use an earth leakage current breaker as an electric shock protector without connecting the equipment to the earth. Connect the
equipment to the earth securely.

* Wire the earth terminal independently. (Do not connect two or more cables to one terminal.)

* Use the cable sizes on page 15 under the following conditions.

- Ambient temperature: 40°C maximum
If conditions are different from above, select appropriate wire according to EN60204 Appendix C TABLE 5.

* Use a tinned (plating should not include zinc) crimping terminal to connect the earth (ground) cable. When tightening the screw, be careful
not to damage the threads.

For use as a product compliant with the Low:Voltage Directive, use PVC cable whose size is indicated on page 15.

* Use the moulded case circuit breaker and magnetic contactor which conform to the EN or IEC Standard.

* When using an earth leakage current breaker, use a residual-current-operated protective device (RCD) of type B (breaker which can detect
both AC and DC). If not, provide double or reinforced insulation between the inverter and other equipment, or put a transformer between the
main power supply and inverter.

* Use the inverter under the conditions of overvoltage category Il (usable regardless of the €arth (ground) condition of the power supply),
overvoltage category Il (usable with the earthed-neutral system power supply, 400V class only) and pollution degree 2 or lower specified
in IEC664.

- To use the inverter of 37K or more (IP00) under the conditions of pollution degree 2, install it in the enclosure of IP 2X or higher.

- To use the inverter under the conditions of pollution degree 3, .install it in the enclosure of IP54 or higher.

- To use the inverter of 30K or less (IP20) outside of an enclosure in'the environment of pollution degree 2, fix a fan cover with fan cover
fixing screws enclosed.

Ek/‘gl Fan cover EN Fan cover

- Fan cover a
§¢/ fixing screws ¢ fixing screw

‘
fixing screw P i

Fan cover

” Fan cover Fan cover

R-A720-1.5K to 3.7K FR-A720-5.5K to 11K FR-A720-15K to 22K
FR-A740-2.2K, 3.7K FR-A740-5.5K to 15K FR-A740-18.5K to 22K

* On the input and output of the inverter, use cables of the type and size set forth in EN60204 Appendix C.

* The operating capacity of the relay outputs (terminal symbols A1, B1, C1, A2, B2, C2) should be 30VDC, 0.3A. (Relay outputs are basically
isolated from the inverter internal circuit.)

* Control circuit terminals on page 8 are safely isolated from the main circuit.

* Environment

During Operation In Storage During Transportation
Ambient temperature -10°C to +50°C -20°C to +65°C -20°C to +65°C
Ambient humidity 90% RH or less 90% RH or less 90% RH or less
Maximum altitude 1000m 1000m 10000m

Details are given in the technical information "Low Voltage Directive Conformance Guide" (BCN-A21041-203). Please contact your sales
representative.
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REVISIONS
*The manual number is given on the bottom left of the back cover.

Print Date *Manual Number Revision

Jun., 2005 IB(NA)-0600225ENG-A | First edition

Aug., 2005 | IB(NA)-0600225ENG-B | [Additions
- FR-A720-75K, 90K
- FR-A740-0.4K to 160K

Sep., 2005 IB(NA)-0600225ENG-C
FR-A740-185K to 500K
Compatible with the FR-A7AP
- Orientation control
- Encoder feedback control
- Vector control

A For Maximum Safety

+ Mitsubishi inverters are not designed or manufactured to be used in equipment or systems in situations that
can affect or endanger human life.

+ When considering this product for operation in special applications such as machinery or systems used in
passenger transportation, medical, aerospace, atomic power, electric power, or submarine repeating
applications, please contact your nearest Mitsubishi sales representative.

+ Although this product was manufactured under conditions of strict quality control, you are strongly advised
to install safety devices to prevent serious accidents when it is used in facilities where breakdowns of the
product are likely to cause a serious accident.

» Please do not use this product for loads other than three-phase induction motors.
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