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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 (basic) and appended
documents carefully and can use the equipment correctly. Do not use the
inverter until
information and instructions. In this instruction manual (basic), the safety
instruction levels are classified into "WARNING" and "CAUTION".

Assumes that incorrect handling may cause hazardous
|AWARN I NG conditions, resulting in death org seveyre 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

ou have a full knowledge of the equipment, safety

« Do not install a power factor correction capacitor, surge suppressor or radio
noise filter on the inverter output side.

e 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

o Before starting operation, confirm and adjust the parameters. A failure to do
S0 may cause some machines to make unexpected motions.

(4) Operation AWARNING

1. Electric Shock Prevention

AWARNING

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

o 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.

e 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.

e 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.

o 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.

* 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.

« 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.

e 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.

« Do not modify the equipment.

o 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 ACAUTION

e Mount the inverter to incombustible material. Mounting it to or near
combustible material can cause a fire.

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

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

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.

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

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

e 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.

e 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.

« In addition to the inverter's holding function, install a holding device to ensure
safety.

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

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

3. Injury Prevention ACAUT'ON

(5) Emergency stop ACAUTION

« 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.

o 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.

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

e 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.

(6) Maintenance, inspection and parts replacement

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

ACAUTION

shock, etc.
(1) Transportation and installation

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

(7) Disposing of the inverter

ACAUTION ACAUTION

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

Do not stack the inverter boxes higher than the number recommended. o Treat as industrial waste.

Ensure that installation position and material can withstand the weight of the

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.

inverter. Install according to the information in the instruction manual.

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

e 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.

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

Ambient temperature
Ambient humidity
Storage temperature

-10°C to +50°C (non-freezing)

90% RH or less (non-condensing)

-20°C to +65°C *1

Indoors (free from corrosive gas, flammable
gas, oil mist, dust and dirt)

Maximum 1000m above sea level for
standard operation. 5.9m/s2 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 185K or more.

Atmosphere

Environment

Altitude, vibration
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<Abbreviations>

DU: Operation panel (FR-DUQ7)

PU: Operation panel(FR-DUQ7) and parameter unit (FR-PU04)

Inverter: Mitsubishi inverter FR-F700 series

FR-F700: Mitsubishi inverter FR-F700 series

Pr.: Parameter Number

PU operation: Operation using the PU (FR-DU07/FR-PU04).

External operation: Operation using the control circuit signals

Combined operation: Combined operation using the PU (FR-DUO7/FR-PU04) and external operation
Standard motor: SF-JR

Constant-torque motor: SF-HRCA

<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-|F740|-| 5.5 |K
[ |

Symbol | Voltage Class Indicate inverter
F720 |Three-phase 200V class | |capacity (kW) )
Cooling fan
F740 |Three-phase 400V class (Refer to page 84)
RS-485 terminal PU connector
(Refer to page 24) (Refer to page 24)

Connector for plug-in option connection
(Refer to the instruction manual of options.)
(Refer to page 25)
AU/PTC switchover switch
(Refer to the Instruction Manual (applied).)

Connector with/without EMC filter
(Refer to page 24)

Operation panel (FR-DU07)
(Refer to page 5)

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

|

- | z
with power. (@]
ALARM lamp I:
Lit when the inverter is .l| » <
in the alarm status : im==—c O
(major fault). ,,/Y.l@.‘@v!@i )I/i‘—] E
?,/ A,I —
Main'circuit d Charge lamp E
;rqnt cover ———— ) };22;’;2;2!;6; Fit wher} power wl
(Refer to page 5) Control circuit/ is supplied to (a]
terminal block the main circuit -
(Refer to page 17) (Refer to page 9) g
Capacity plate Combed shaped wiring cover E
(Refer to page 7) [a )
Capacity plate | FR-F740-5.5K  xxxxxx | g
f s

Inverter type Serial number Rating plate g
* Accessory Rating plate [wTsusish i <
Fan cover fixing screws (30K or less)(Refer to page 137) Inverter type —+"% FR-F740-5.5K 5
Capacity Screw Size (mm) | Number Applied motor — pouer: oo w

capacity b INPUT : XXXXX
- 2.2K to 5.5K M3 x 35 1 Input rating | 2T oo I
g 7.5K to 15K M4 x 40 2 Output rating—l_| N
N | 18.5K to 30K M4 x 50 1 Serial number —b seraL 5
3.7K, 5.5K M3 x 35 1 ' 8
3 [75Kto 18.5K M4 x 40 2 o
< | 22K, 30K M4 x 50 1 o
DC reactor supplied (75K or more) g

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". (Eﬁ For further details, refer to the instruction manual (applied).)
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INSTALLATION AND WIRING

Three-phase AC power supply

Use within the permissible power supply
specifications of the inverter.
(Refer to page 91)

Moulded case circuit
breaker (MCCB)
or earth leakage circuit

PLC

RS-485 terminal block

The inverter can be
connected with computers

Inverter

(FR-F700)

The life of the inverter is influenced by ambient
temperature. The ambient temperature should be as low
as possible within the permissible range. Especially when
mounting the inverter inside an enclosure, take cautions
of the ambient temperature. (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)

breaker (ELB), fuse
The breaker must be selected carefully since
an in-rush current flows in the inverter at

power on.
(Refer to page 3)

such as PLC.

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

Refer to page 24 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 3)

Reactor (FR-HAL, FR-HEL)

Reactors (option) should be used when power
harmonics measures are taken, the power factor
is to be improved or the inverter is installed near a
large power supply system (1000kVA or more).
The inverter may be damaged if you do not use
reactors.

Select the reactor according to the model.

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

(Refer to the Instruction Manual (applied).)

Noise filter
(FR-BSF01, FR-BLF)

AC reactor DC reactor

(FR-HAL) (FR-HEL) PPt RILISL2TAS = Install a noise filter to reduce
For the 75K or more, a DC - Earth uvw the electromagnetic noise
e reactor is supplied. I I I generated from the inverter.
Noise filter Always install the reactor. (Ground) Effective in the range from
- (FR-BLF) about 1MHz to 10MHz.
e

—— /5 ltis not necessary @j When more wires are passed
I for the 55K or less. ‘\. through, a more effective result

can be obtained.

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

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

o |

Power regeneration
common converter

Resistor unit

High power factor (FR-CV*1) oufput he er e manf
tion of the moulded case circuit breaker.

converter Power regeneration (FR-BR*1, MT-BR52) or selec

(FR-HC*1, MT-HC~2) converter (MT-RC+2) The regenerative braking Earth (Ground).

Power supply harmonics Greater braking capability capability of the inverter can be To prevent an electric shock, always earth

can be greatly suppressed.  is obtained. exhibited fully. (ground) the motor and inverter.

Install this as required. Install this as required. Install this as required.

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

CAUTION

Do not install a power factor correction capacitor or surge suppressor 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 the Instruction Manual (applied).)

Refer to the instruction manual of each option and peripheral devices for details of peripheral devices.




Peripheral devices

Z

2.1 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
M Breaker Selection=2,4 Input Side Magnetic
otor Contactor:s
Output (kW) | Applicable Inverter Type Reactor connection with commercial | Reactor connection
*1 power-supply
without with operation without with
0.75 FR-F720-0.75K 30AF 10A 30AF 10A 30AF 10A S-N10 S-N10
15 FR-F720-1.5K 30AF 15A 30AF 15A 30AF 15A S-N10 S-N10
2.2 FR-F720-2.2K 30AF 20A 30AF 15A 30AF 20A S-N10 S-N10
3.7 FR-F720-3.7K 30AF 30A 30AF 30A 30AF 30A S-N20, N21 | S-N10
5.5 FR-F720-5.5K 50AF 50A 50AF 40A 50AF 50A S-N25 S-N20, N21
7.5 FR-F720-7.5K 100AF 60A 50AF 50A 100AF 60A S-N25 S-N25
1" FR-F720-11K 100AF 75A 100AF 75A 100AF 75A S-N35 S-N35
15 FR-F720-15K 225AF 125A 100AF 100A 225AF 125A S-N50 S-N50
18.5 FR-F720-18.5K 225AF 150A 225AF 125A 225AF 150A S-N65 S-N50
22 FR-F720-22K 225AF 175A 225AF 150A 225AF 175A S-N80 S-N65
30 FR-F720-30K 225AF 225A 225AF 175A 225AF 225A S-N95 S-N80
37 FR-F720-37K 400AF 250A 225AF 225A 400AF 250A S-N150 S-N125
45 FR-F720-45K 400AF 300A 400AF 300A 400AF 350A S-N180 S-N150
55 FR-F720-55K 400AF 400A 400AF 350A 600AF 500A S-N220 S-N180
75 FR-F720-75K — 400AF 400A 400AF 400A — S-N300
90 FR-F720-90K — 400AF 400A 600AF 500A — S-N300
110 FR-F720-110K — 600AF 500A 600AF 600A — S-N400

*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 136.) MCCB @

*3 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.

INSTALLATION AND WIRING
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400V class
Motor Breaker Selection<24 Input Side Magnetic
Output Aoolicable | or T Contactor+s
(kW) ppiicable Inverter Type Reactor connection with commercial Reactor connection
“ - - power-supply - -
without with operation without with
075 FR-F740-0.75K 30AF 5A 30AF 5A 30AF 5A S-N10 S-N10
15 FR-F740-1.5K 30AF 10A 30AF 10A 30AF 10A S-N10 S-N10
22 FR-F740-2.2K 30AF 10A 30AF 10A 30AF 15A S-N10 S-N10
37 FR-F740-3.7K 30AF 20A 30AF 15A 30AF 20A S-N10 S-N10
55 FR-F740-5 5K 30AF 30A 30AF 20A 30AF 30A S-N20 S-N11, N12
75 FR-F740-7 5K 30AF 30A 30AF 30A 30AF 30A S-N20 S-N20
T FR-F740-11K 50AF 50A 50AF 40A 50AF 50A S-N20 S-N20
15 FR-F740-15K 100AF 60A | 50AF 50A 100AF 60A | S-N25 S-N20
18.5 FR-F740-18 5K 100AF 75A | 100AF 60A | 100AF 75A | S-N25 S-N25
22 FR-F740-22K 100AF 100A | 100AF 75A | 100AF 100A | S-N35 S-N25
30 FR-F740-30K 225AF 125A | 225AF 100A | 225AF 125A | S-N50 S-N50
37 FR-F740-37K 225AF 150A | 225AF 125A | 225AF 150A | S-N65 S-N50
45 FR-F740-45K 225AF 175A | 225AF 150A | 225AF 175A | S-N80 S-N65
55 FR-F740-55K 225AF 200A | 225AF 175A | 225AF 200A | S-N80 S-N80
75 FR-F740-75K — 225AF 225A | 225AF 225A — S-N95
90 FR-F740-90K — 225AF 225A | 400AF 300A — S-N150
110 FR-F740-110K — 225AF 225A | 400AF 350A — S-N180
132 FR-F740-132K — 400AF 400A | 400AF 400A — S-N220
150 FR-F740-160K — 400AF 400A | 400AF 400A — S-N300
160 FR-F740-160K — 400AF 400A | 60OAF 500A — S-N300
185 FR-F740-185K — 400AF 400A | 60OAF 500A — S-N300
220 FR-F740-220K — B600AF 500A | 600AF 600A — S-N400
250 FR-F740-250K — B600AF 600A | 60OAF 600A — S-NB00
280 FR-F740-280K — B600AF 600A | BOOAF 800A — S-N600
315 FR-F740-315K — 800AF 700A | 80OAF 800A — S-N600
355 FR-F740-355K — 800AF 800A | 8OOAF 800A — S-N600
400 FR-F740-400K — T000AF 900A | 1000AF 1000A — S-N800
450 FR-F740-450K _ 1000AF 1000A | 1000AF 1000A _ ;{(;?é’(fpro o
500 FR-F740-500K _ 1200AF 1200A | 1200AF 1200A _ 1000A
Rated product
560 FR-F740-560K _ 1600AF 1500A | 1600AF 1600A _ ;{200’*
ated product

*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. —- MCCB @
For installations in the United States or Canada, use the fuse certified by the UL and cUL.
(Refer to page 136.) MCCB @

*3 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.



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-F720-30K or less, FR-F740-30K or less

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.
Y
/
Installation hook

eReinstallation
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.)

INSTALLATION AND WIRING

Front cover
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Method of removal and reinstallation of the

front cover \f

FR-F720-37K or more, FR-F740-37K or more

eRemoval

1) Remove installation screws on  2) Loosen the installation 3) Pull the front cover 2 toward you to
the front cover 1 to remove the screws of the front cover 2. remove by pushing an installation
front cover 1. hook on the right side using left

fixed hooks as supports.

Front cover 2

eReinstallation
1) Insert the two fixed hooks on the left side of the 2) Using the fixed hooks as supports, securely
front cover 2 into the sockets of the inverter. 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.)

>

3) Fix the front cover 2 with the 4) Fix the front cover 1 with the
installation screws. installation screws.

I - For the FR-F740-185K 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.




~7/ Installation of the inverter and instructions

2.3 Installation of the inverter and instructions
¢ Installation of the Inverter

Installation on the enclosure _
30K or less 37K or more CAUTION

When encasing multiple inverters, install them in parallel
as a cooling measure. Install the inverter vertically.

Vertical

Refer to the cleara

Fix six positions for the FR-F740-
185K to 400K and fix eight positions
for the FR-F740-450K to 560K.

¢ Install the inverter under the following conditions.

Ambient temperature and humidity Clearances (front) Clearances (side)
4 Measurement \ [~ 55K or less 75K or more ~N —— ~
position r 7
X5com| Inverter|5om* ! !
‘ > 10cm or more 20cm or more | |
chm s 5cm 10cm | 1 10cm | I
Measurement ormore *  or more or more H H
position x Q&b ﬁ I5cm_|Inverter| |
Temperature: & = I‘—’m mord |
-10°C to 50°C I i
Ambient humidity: ﬂ o ! .
9 i 10cm or more ﬂZOcm ormore | \_ Lo 1 Y,
\_ 90% RH maximum J \ - y,
Leave enough clearances and take *1cm or more for 3.7K or less
cooling measures.
| REMARKS

For replacing the cooling fan of the FR-F740-185K or more, 30cm of space is necessary in front of the inverter.
Refer to page 87 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.

) — .
) 6|/

Vibration(5.9m/s® or more*)

Direct sunlight * 2.9m/s?or more for the High temperature, Horizontal placement
185K or more high humidity

_m—
/
g

INSTALLATION AND WIRING

Vertical mounting Oil mist, flammable
(When installing two or . gas, corrosive gas, .
more inverters, install holding the front cover fluff, dust, etc. Mounting to
( them in parallel.) combustible material )

¢ Handling of the wiring cover
(FR-F720-18.5K, 22K, FR- F740-22K, 30K)
For the hook of the wiring cover, cut off the
necessary parts using a pair of long-nose pliers etc.

—— CAUTION
If you cut off unnecessary parts and no wires are
connected, the protective structure (JEM 1030) of the
inverter becomes open type (IP00).

I 11
’Q\\w AT A
/ / \\, N
;' AN P
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Wiring \f
2.4 Wiring

2.4.1 Terminal connection diagram

. X *1. DC reactor (FR-HEL) H
Sink logic Be sure to connect the DC reactor I NN
'

@Main circuit terminal supplied with the 75K or more.

-1~ 71~ Resistor unit

*6. A CN8 connector is
When a DC reactor is connected

© (Optlcgr:;ke unit provided with the
OControI circuit terminal tothe 55K or less, remove the |  —. ' .  _____-- @ @ T ( p |°n)

! Earth , ;
jumper across P1-P/+. (goung)Jumper: .* Jumper oo *7. Do not use PR and PX terminals.
. . Please do not remove the jumper

connected to terminal PR and PX.
MCCB ~ MC P/+ PR7 PX7 NI- CN8s Votor
o oI H u
Three-phase AC T T V'x
power supply ~ A AT 5 N wx
i ; OO’;‘ ! Connector for T Earth
Jumper, =—» ) Co_o ] with/without ~ (ground)
2 (US1/L21 | OFF 'EMC filter *8 cable
*2. To supply power to the O 5 = *8.The 200V class 0.75K and 1.5K
control circuit separately, Earth L @ @ ‘ Main circuit ‘ @ T are not provided with the ON/OFF
remove the jumper across (Ground) = = connector of the EMC filter.
R1/L11 and S1/L21. ‘ Control circuit ‘
| Control input signals (No voltage input allowed) | i Rola Outputi
. . Forward y '
Terminal functions rotatiopt Terminal functions I
. . ot |
;/ee:'rr{’ni:l']vglh at:sei g;:ﬁ"l.letnt Rev;rie Relay output 1 |vary _with the_ output
(Pr. 178 10 Pr. 189) | 130N (Alarm output) E;e)rrm]lr;il Ia;su}ggr;r)nent

Start self-holding selection ¢———

High speed ¢———

Multi-speed Middle speed 4 Relay output 2

selection

Low speed ¢—

Open collector output

Jogmodee—
Terminal functions

(OUp to frequency | vary with the output
terminal assignment

Instantaneous
Opower failure (Pr. 190 to Pr. 194)

Second function selection ¢

3. AU terminal
can be used | Output stop ¢——
as PTC input
terminal. Reset ¢——

()Overload

Terminal 4 input selection ()Frequency detection

current 100mA)

changed frequently.

(Current input selection) § w
Selection of automatic restart 8 « SE Open collector output common
after instantaneous ¢— So[o]= |
power failure 805 Sink/source common
Contact input common /1 E——————
| 9. Itis not necessary
24VDC power supply PC . |PU when calibrating the
_ (Common for exteral power supplyransistor) [ § |comnedtor ) REROTIARAe |
e Indicator
1 Frequency setting signal (Analog) 10E(+10V) ' MO ot \\‘\' - (Frequency meter, etc.)
! Ve S ~ 1 [
l 10(+5V) - L 5 _ _
h : 3 I I 0 Calibration Moving-coil type
| Frequency settin [ [ ! A *
| qpotenxt/iometegr < 1' ‘} 1' ‘} 2 g ut)o1 05%%(: : resistor® . J1/T maA full-scale
E 12W1kQ v v 5 <4to 20mADC selected> 4!
' *5 1 (] (] '
E Moo - AT CmE ) ' *) Analog signal output
! | 0 to 10VDC
E () e ol 0 to +10VDC : BE )
' Auxiliary input ) ' ! (0to +5VDC selected) *4 1Y | T .. ,
! \””’”’;/ o~_ TXD# L T RS-485 terminals |
N e -: T -
i Terminal 4 input (+) a - 4 40 2mADC " TXD :l: o Data t issi i
! (Currentinput) () i L 8&) ?g\[/)gc selected|*4 1! - L, ata transmission :
' R S RSP ET PP et e P PP RXD+ o i
L[ Te"“.i:‘a't?”p“‘ ) i+ Connector ::<L> DN } Data reception i
' specifications can be [ i . |: ! L !
' changed by analog input - for pluQ _m option " ' '
' specifications switchover 11 connection :: 1 !
i (Pr. 73, Pr. 267). Lo i Q'_l GND :
i [*5. Itis recommended to use E E Option connector 1 | E: iatin o - - E
h Vo \Terminating '
: fzr\é\guﬁ:;]h:e"n}:; signalis | | | i Tessirvee 5V (Permissible load !

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.




7/ Wiring

2.4.2 Specification of main circuit terminal

Ll Terminal Name Description
Symbol

R/, Connect to the commercial power supply.

S/L2, AC power input Keep these terminals open when using the high power factor converter

T/IL3 (FR-HC, 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, 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:;::;l’ E:xfgls;':g?i,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.
18.5K or less : 60VA, 22K or more : 80VA
Connect the brake unit (FR-BU, BU and MT-BUS), power

P/+. NJ- Brake unit regeneration common converter (FR-CV), high power factor

’ connection 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

P/+, P1 . and connect the DC reactor. (For the 75K or more, a DC reactor is

connection :
supplied as standard.)

PR, PX Please do not remove or use terminals PR and PX or the jumper connected.

@ Earth (ground) For earthing (grounding) the inverter chassis. Must be earthed
(grounded).

2.4.3 Terminal arrangement of the main circuit terminal, power supply and the

motor wiring.

200V class o
<
FR-F720-0.75K, 1.5K FR-F720-2.2K to 5.5K 1'd
Jumper Jumper ;
Screw size (M4) Screw size (M4) a

U RIL1 812 T3 Vv UMMM IS I I I I IS I I YY) =
Jumper W BLISIZ T3 [0 @ Q sumper U] RL{SL2TCSI0Y [V o [ P PR 2
G NEE 0660 e e <
Jdele|e]e]ele TIoe [®|ee Z
R ST P P+ g RILHSIL] =] (- o
® ® 6 T o o (M2 7 .
% IM Scrg%v size Scrg% size :||

~ Ch |
Power supply Motor (M4) Charge lamp =~ IM (M4) arge lamp &
As this is an inside cover fixing screw, Power supply Motor (2}
do not remove it. Z
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FR-F720-7.5K, 11K

o
Charge lamp
Jumper
Jumper \ RAL][SHIL2A] 7
= »
Screw size = E olele
(M5) H @ ® ® ® ® ®
I
RIL1IS/L2[TIL3 U] (V| W

—~_\ ®

%®

IM

Power supply @ Motor
Screw size (M5)

S iy

FR-F720-15K

N

R iz
®®

% Scr(e'\\//lv4§ize

Charge lamp

Motor Power supply &
Screw size (M5)

_

FR-F720-18.5K to 30K

Screw size (M4)
Charge lamp

Screw size

18.5K:M6, 22K, 30K:Mg)  JUmPer

—_

Jumper

Power supply

Nl

Motor

©)

Screw size (M6)

I

FR-F720-37K to 55K

felca
RULH]SIL2A]
Screw size J
(M4) @)

o.
™~ Charge lamp

\- Jumper

Screw size(37K:M8, 45K, 55K:M10)
— —
Gljeijel
| |
®0®

RIL1/|S/L2|T/L3

Power (37K:M6, 45K, 55K:M8)
supply

Motor

FR-F720-75K to 110K

Screw size (M4)

@l

Charge lamp

Jumper

Screw size (M12)

Screw size

(M10)

DC reactor

Power supply
Screw size (M12)
(for option)

10




400V class

7/ Wiring

FR-F740-0.75K to 5.5K

Screw size (M4)

FR-F740-7.5K, 11K

Motor Power supply &
Screw size (M5)

o
Jumper RILISILZTILI U] [V] W] N- [P1 Charge lamp
P 3 % [®)|®| @ (ZHS) ®||®
i ®|® L]]
£ RULFA/SILZ1]
T ® ®
@ Jumper Jumper
oo i P~ LS 7
- Cri‘/’;’:'ze Charge lamp ~
— IM (M4) Screw size
Power supply Motor (M4)
: D— Power supply © Motor ﬂ ;
Screw size
(M4)
FR-F740-15K, 18.5K FR-F740-22K, 30K
. ‘
fﬁ SIL21
| Q]Q Screw size Screw size (M4) |
®|® (M4) Chargelamp —_____, |®@l® ®
) ‘ Jumperj PR]
Jumper Screw size (M6)
Charge lamp

Power supply Motor

©)

a Screw size (M6) ﬁ

11
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FR-F740-37K to 55K

X 0\ Charge lamp

Jumper

® &[]
® [El]

e [®

TIL3

Screw size

Power (37K: M6, 45K, 55K: M8) Motor
supply

Screw size (37K: M6, 45K, 55K:

FR-F740-75K to 110K

Screw size
(75K: M8, 90K, 110K: M10) Screw size (M10) (75K: M8, 90K, 110K: M10)

M8)

Screw size (M4) oo

=
) | I - E
28 PN B SRy

Screw size

Screw size
(75K: M8,
90K, 110K: M10)

FR-F740-132K, 160K
Screw size (M4)

Charge lamp

Jumper

e

Screw size,

M10

® ®

P

Power supply

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

Charge lamp

Jumper

Screw size (M12)

olc)

Screw size|

M10

®

P

®

12
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FR-F740-250K to 560K

Screw size (M4)

Charge lamp

Jumper

e g | |

5
k ‘“:-I Screw size (M12)

-

T3 NP1 P, U] V] W]

Power supply

DC reactor
Screw size (M10)

—— 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 250K 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.

INSTALLATION AND WIRING
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(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  |TerminalTightening)  Terminal HIV, etc. (mm?) =1 AWG ~2 PVC, etc. (mm?) *3
Inverter Type Screw | Torque RIL1, RIL1, Earth | Ry, RILA, Earth

Sizexa | NmM | g5 |y v,w| swz |UV,W|Ground)| Sz, | U,V,W | siL2, |U,V,W |(Ground)

T/L3 T/L3 Cable TIL3 TIL3 Cable

;§i720-0.75K to M4 15 24 | 24 2 2 2 14 14 25 | 25 | 25
FR-F720-3.7K M4 15 554 | 554 | 35 35 | 35 12 12 4 4 4
FR-F720-5.5K M4 15 554 | 554 | 55 55 | 55 10 10 6 6 6
FR-F720-7.5K M5 2.5 145 | 85 14 8 14 6 8 16 10 16
FR-F720-11K M5 2.5 145 | 14-5 14 14 14 6 6 16 16 16
FR-F720-15K M5 2.5 225 | 225 | 22 22 14 4 6(s) | 25 | 25 16
FR-F720-18.5K M6 4.4 38-6 | 38-6 38 38 22 2 2 35 35 25
FR-F720-22K M8/M6 7.8 38-8 | 38-8 38 38 22 2 2 35 35 25
FR-F720-30K M8/M6 7.8 60-8 | 60-8 60 60 38 1/0 1/0 50 50 25
FR-F720-37K M8/M6 7.8 80-8 | 80-8 80 80 38 3/0 3/0 70 70 35
FR-F720-45K M10/M8 14.7 100-10|100-10f 100 100 60 4/0 4/0 95 95 50
FR-F720-55K M10/M8 14.7 100-10|100-10f 100 100 60 4/0 4/0 95 95 50
FR-F720-75K M12 245 [150-12[150-12| 125 125 | 38 |MCM250|MCM250] — | — —
FR-F720-90K M12 245 [150-12]150-12[ 150 150 | 38 | 2x4/0 | 2x4/0 | — | — —
FR-F720-110K M12 245 [100-12]100-12| 2x100 |[2x100| 38 | 2x4/0 | 2x4/0 | — | — —

*1  The recommended cable size is that of the cable (e.g. HIV cable (600V class 2 vinyl-insulated cable) 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.

*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.
*3 For the FR-F720-18.5K 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 FR-F720-22K 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.
*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 22K to 55K,
screw sizes are different. (R/L1, S/L2, T/L3, U, V, W/ a screw for earthing (grounding))
*5  When connecting the option unit to P/+, P1, N/-, use THHN cables for the option and terminals R/L1, S/L2, T/L3, U, V, W.

14
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400V class (when input power supply is 440V)

Crimping Cable Sizes
Applicable Tgrminal Tightening (Co_gfr:]eiizllon) HIV, etc. (mm?2) 1 AWG *2 PVC, etc. (mm?) 3
crew | Torque
Inverter Type Size *4 N'm  |RiL1,S/L2 RIL1,S/L2 Earth RIL1, SIL2 RIL1,S/L2 Earth
s u,v,w s U, V, W |(Ground) s uv,w s U, V, W |(Ground)
Cable Cable
;F;'KFMO'M‘F’K © 1 ma 15 | 24 | 24 2 2 2 14 14 25 | 25 | 25
FR-F740-5.5K M4 1.5 2-4 2-4 2 2 3.5 12 14 2.5 2.5 4
FR-F740-7.5K M4 1.5 5.5-4 5.5-4 3.5 3.5 3.5 12 12 4 4 4
FR-F740-11K M4 1.5 5.5-4 5.5-4 55 5.5 8 10 10 6 6 10
FR-F740-15K M5 2.5 8-5 8-5 8 8 8 8 8 10 10 10
FR-F740-18.5K M5 2.5 14-5 8-5 14 8 14 6 8 16 10 16
FR-F740-22K M6 4.4 14-6 14-6 14 14 14 6 6 16 16 16
FR-F740-30K M6 4.4 22-6 22-6 22 22 14 4 4 25 25 16
FR-F740-37K M6 4.4 22-6 22-6 22 22 14 4 4 25 25 16
FR-F740-45K M8 7.8 38-8 38-8 38 38 22 1 2 50 50 25
FR-F740-55K M8 7.8 60-8 60-8 60 60 22 1/0 1/0 50 50 25
FR-F740-75K M8 7.8 60-8 60-8 60 60 38 1/0 1/0 50 50 25
FR-F740-90K M10 14.7 60-10 | 60-10 60 60 38 3/0 3/0 50 50 25
FR-F740-110K M10 14.7 80-10 | 80-10 80 80 38 3/0 3/0 70 70 35
FR-F740-132K M10 14.7 | 100-10 | 150-10 100 125 38 4/0 4/0 95 95 50
FR-F740-160K M10 14.7 150-10 | 150-10 125 125 38 MCM250[MCM250| 120 120 70
FR-F740-185K M12/M10| 24.5 150-12 | 150-12 150 150 38 MCM300/MCM300| 150 150 95
FR-F740-220K M12/M10| 24.5 100-12 | 100-12 | 2x100 | 2x100 38 2x4/0 2x4/0 2x95 2x95 95
FR-F740-250K M12/M10| 24.5 | 100-12 | 100-12 | 2x100 | 2x100 38 2x4/0 2x4/0 2x95 2x95 95
FR-F740-280K M12/M10| 24.5 | 150-12 | 150-12 | 2x125 | 2x125 38 2x250 | 2x250 | 2x120 | 2x120 120
FR-F740-315K M12/M10| 24.5 | 150-12 | 150-12 | 2x150 | 2x150 38 2x300 | 2x300 | 2x150 | 2x150 150
FR-F740-355K M12/M10| 24.5 |200-12 | 200-12 | 2x200 | 2x200 60 2x350 | 2x350 | 2x185 | 2x185 | 2x95
FR-F740-400K M12/M10| 24.5 |C2-200 | C2-200 | 2x200 | 2x200 60 2x400 | 2x400 | 2x185 | 2x185 | 2x95
FR-F740-450K M12/M10| 24.5 |C2-250 | C2-250 | 2x250 | 2x250 60 2x500 | 2x500 | 2x240 | 2x240 | 2x120
FR-F740-500K M12/M10| 24.5 |C2-250 | C2-250 | 2x250 | 2x250 100 2x500 | 2x500 | 2x240 | 2x240 | 2x120
FR-F740-560K M12/M10| 24.5 |C2-200 | C2-200 | 3x200 | 3x200 100 3x350 | 3x350 | 3x185 | 3x185 | 2x150

*1  For the FR-F740-55K or less, the recommended cable size is that of the cable (e.g. HIV cable (600V class 2 vinyl-insulated cable)) 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 FR-F740-75K or more, the recommended cable size is that of the cable (e.g. LMFC (heat resistant flexible cross-linked polyethylene insulated
cable)) with continuous maximum permissible temperature of 90°C. Assumes that the ambient temperature is 50°C or less and wiring is performed in an
enclosure.

*2  For the FR-F740-45K 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 FR-F740-55K 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.

*3  For the FR-F740-45K 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 FR-F740-55K 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.

*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 185K 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]=

INSTALLATION AND WIRING
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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
the above table, and minimize the cable length. The earthing (grounding) point should be as near as possible to the
inverter.

@ To be compliant with the European Directive (Low Voltage Directive), earth (ground) the inverter
according to the instructions on page 137.

(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.

Pr. 72 PWM frequency selection setting
(carrier frequency) 0.75K 1.5K 2.2K or more
2 (2kHz) or less 300m 500m 500m
3 to 15 (3kHz to 14.5kHz) * 200m 300m 500m

* For the 75K or more, the setting range of Pr. 72 PWM frequency selection is "0 to 6".

Total wiring length (1.5K or more)

A
500m or less ’\,,@'

300m + 300m = 600m

When driving a 400V class motor by the inverter, surge voltages attributable to the wiring constants may occur at
the motor terminals, deteriorating the insulation of the motor.
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 frequency
selection according to wiring length

Wiring Length
50m or less 50m to 100m exceeding 100m

Pr. 72 PWM frequency selection setting

(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 the Instruction Manual (applied).)
For details of Pr. 72 PWM frequency selection , refer to the Instruction Manual (applied).

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

(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

16
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2.4.4 Control circuit terminals

I:I indicates that terminal functions can be selected from Pr. 178 to Pr. 196 (I/O terminal function selection) (| [ﬁf] Refer to the
Instruction Manual (applied).)
(1) Input signals

g | Terminal | Terminal Description Rated Refer to
2| Symbol Name P Specifications
STF Forward Turn on the STF signal to start forward | When the STF and
rotation start | rotation and turn it off to stop. STR signals are turned 43
STR Reverse Turn on the STR signal to start reverse | on simultaneously, the
rotation start | rotation and turn it off to stop. stop command is given.
Start self- Instruction
STOP holding Turn on the STOP signal to self-hold the start signal. Manual
selection (applied)
RH, Multi-speed Multi-speed can be selected according to the combination of 45
RM, RL selection RH, RM and RL signals.
Joa mode Turn on the JOG signal to select Jog operation (initial setting) Instruction
JOG g m and turn on the start signal (STF or STR) to start Jog Manual
selection ) .
operation. (applied)
Second Turn on the RT signal to select second acceleration/
acceleration/ | deceleration time. Instruction
RT deceleration | When the second function such as "second torque boost" and Manual
time "second V/F (base frequency)" are set, turning on the RT Input resistance (applied)
selection signal selects these functions. 4.7kQ
Turn on the MRS signal (20ms or more) to stop the inverter Voltage at .
opening: 21 to Instruction
MRS Output stop output. ' Manual
Use to shut off the inverter output when stopping the motor by 27VDC (applied)
electromagnetic brake. Contacts at PP
Used to reset alarm output provided when protective function tshcgrt-;\llracglted. 4
- is activated. o om
3 Turn on the RES signal for more than 0.1s, then turn it off.
Q. ’
-E R Reset Initial setting is for reset always. By setting Pr.75, reset can be 74
S set to enabled only at an inverter alarm occurrence. Recover
% about 1s after reset is cancelled.
O Terminal 4 Terminal 4 is made valid only when the AU signal is turned on. (The
. . frequency setting signal can be set between 4 and 20mADC.) 49
input selection . f : . T
AU Turning the AU signal on makes terminal 2 (voltage input) invalid.
AU terminal is used as PTC input terminal (thermal protection Instruction
PTC input of the motor). When using it as PTC input terminal, set the AU/ Manual
PTC switch to PTC. (applied)
Selectlop of When the CS signal is left on, the inverter restarts automatically at .
automatic . o . Instruction
power restoration. Note that restart setting is necessary for this
CS restart after . - - Lo Manual
instantaneous operation. In the initial sett'mg,'a rgstart is dllsabled. . (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 common Common output terminal for 24VDC 0.1A power supply (PC _— —
(sink) terminal).
Isolated from terminals 5 and SE.
External When connecting the transistor output (open collector output),
transistor such as a programmable controller (PLC), when sink logic is Power supply
common, selected, connect the external power supply common for voltage range
PC 24VDC transistor output to this terminal to prevent a malfunction caused | 19.2 to 28.8VDC 23
power supply, | by undesirable currents. Current
contact input | Can be used as 24VDC 0.1A power supply. consumption
common When source logic has been selected, this terminal serves as | 100mA
(source) a contact input common.

17
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@ | Terminal | Terminal s Rated
S Symbol Name LS Specifications BT
. . . 10vDC Instruction
10E Frequency When connecting the frequengy setting potentiometer at an Permissible load Manual
setting initial status,_ connect |t_ t_o te_rmlnal 10. o . current 10mA (applied)
power Change the input specifications when connecting it to terminal 5VDC
10 supply 10E. (Refer to Pr.73 Analog input selection in the Instruction Permissible load 39 47
Manual (applied).) current 10mA ’
Frequency Inpu_tting 0 to 5VDC (or 0 to 10V, 4 to 20mA) provides the Voltage ipput:
2 setting maximum output frequency at 5V (10V, 20mA) and makes Input resistance 39 47
(voltage) !nput and output prgportlongl. Use Pr.73 to switch from among 10kg + 1kQ ’
input 0 to 5VDC (initial setting), 0 to 10VDC, and 4 to 20mA. Maximum
permissible
2 voltage 20VDC
3 Inputting 4 to 20mADC (or 0 to 5V, 0 to 10V) provides the ﬁ;ﬁfg;?ﬁ:;ce
B Frequency maximum output fr_equency_ a_t ZOmA (5V,_1OV)_ makes input 2500 + 50
S 4 setting and qutput. proportlon.al. Thlls |npgt §|gngl is valid only when the (while power is on) 41 49
> (current) AU_ signal is on (termlnal 2 inputis |n\_/a_I|_d). Use_ Pr.267 to Maximum ’
L% switch between the input 4 to 20mA (initial setting) and 0 to permissible
5VDC, 0 to 10VDC. (Refer to the Instruction Manual (applied).) current 30mA
10kQ £ 1kQ
(while power is off)
. . Input resistance
Inputting 0 to +5 VDC or 0 to +10VDC adds this signal to .
1 ::t?:;ncy terminal 2 or 4 frequency setting signal. Use Pr.73 to switch ;A(;t%ﬁr;kg Inl\s/lt;l;it:ln
auxiliary between the input 0 to +5VDC and 0 to £10VDC (initial pemissible voltage | (applied)
setting). + 20VDC
5 ::t?:;ncy Common terminal for frequency setting signal (terminal 2, 1 or _
4) and analog output terminal AM. Do not earth (ground).
common
(2) Output signals
2 | Terminal Terminal oy Rated
é Symbol Name Description Specifications BT
1 changeover contact output indicates that the inverter
A1, Relay output 1 protective function has activated and the output stopped. Contact Instruction
B1, (alarm output) Abnormal: No conduction across B-C (Across A-C capacity: Manual
E‘ C1 Continuity), Normal: Across B-C Continuity (No conduction | 230VAC 0.3A (applied)
& across A-C) (Power
A2, factor=0.4) Instruction
B2, Relay output 2 | 1 changeover Contact output 30VDC 0.3A Manual
C2 (applied)
Inverter Switched low when the inverter output frequency is equal to or Instruction
RUN running higher than the starting frequency (initial value 0.5Hz). Switched Manual
high during 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 frequency value) of the set frequency. Switched Manual
high during acceleration/deceleration (applied)
and at a stop. -1 Permissible load
5 Switched low when stall prevention is 24VDC 0.1A Instruction
g oL Overload alarm actlvgted by t.he stall .preventlon .(A voltage drop Manual
5 function. Switched high when stall Alarm code (4bit) is 3.4V (applied)
2 prevention is cancelled. *1 output maximum when
g Instantaneous | SWitched low when an instantaneous P the signal is on.) | |nstruction
Ol IPF ower failure power failure and under voltage Manual
P protections are activated. 1 (applied)
Switched low when the inverter
Frequency output frequency is equal to or higher Instruction
FU detection than the preset detected frequency Manual
and high when less than the preset (applied)
detected frequency. *1
SE Open callector | & 1 on terminal for terminals RUN, SU, OL, IPF, FU _ -

output common
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2 | Terminal Terminal . Rated
o
2| Symbol Name L e Specifications REtSe
o Output item: Permissible load Instruction
» current 2mA
S | FM For meter Output frequency Manual
a initial setting) 1440 pulses/s at (applied)
Select one e.g. output frequency (initia 9 60Hz Pp
from monltor. |tem§. *2 . Output signal 0
The output signal is proportional to to 10VDC
o . the magnitude of the corresponding Output item: Permissible load | Instruction
o Analog signal itoring it
T AM output monitoring item. Output frequency current TmA Manual
< (initial setting) (load impedance | (applied)
10kQ2 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 oy
o
>|  symbol Name Description Refer to
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)
— o : . 24
connector . Transmission format : Multidrop
. Communication speed : 4800 to 38400bps
. Overall length : 500m
% TXD+ Inverter
;-r) = transmission
x| £ | TXD- terminal With the RS-485 terminals, communication can be made through RS-485.
S Conforming standard  : EIA-485(RS-485)
o |RXD+ Irr;\éirttgcrm Transmission format : Multidrop link 25
3 RXD- p ! Communication speed : 300 to 38400bps
b terminal Overall length : 500m
)
2 | gg Earth
(Ground)
(4) Control circuit terminal layout
Terminal screw size: M3.5
Tightening torque: 1.2N-m A1|[B1|[C1|A2|B2|C2|10E| 10| 2 | 5 | 4

RL [RM|RH | RT | AU |STOP|[MRS|RES| SD | FM | AM | 1

STF|STR[JOG| CS | PC

SE |RUN| SU [IPF | OL | FU | SD | SD

(5) Wiring instructions

1)
2)

3)

Terminals 5, SD and SE are common to the 1/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? gauge 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.

19
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® 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) —

&)< 17

®

© 9| = = = X
=

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

®
iGN

® [
(6) 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

R/L1 Inverter the control circuit, disabling the alarm output signal retention. Terminals

; ; S/L2 R1/L11 and S1/L21 are provided to hold an alarm signal. In this case,

connect the power supply terminals R1/L11 and S1/L21 of the control
circuit to the primary side of the MC.

T/L3
R1/L11
S1/L21

Remove the jumper

¢ FR-F720-0.75K to 5.5K, FR-F740-0.75K to 5.5K

1)Loosen the upper screws.
2)Remove the lower screws. 3)
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
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FR-F720-7.5K, 11K, FR-F740-7.5K, 11K

1)Remove the upper screws.
2)Remove the lower screws. 3)
3)Remove the jumper.
4)Connect the separate power
supply cable for the control
circuit to the upper terminals
(R1/L11, S1/L21). 2)

terminal block

e FR-F720-15K, FR-F740-15K or more
1)Remove the upper screws.

R1/ 81/
2)Remove. the lower screws. L1121 Power supply 3)
3)Pull the jumper toward you to ®||®|| terminal block
for the control circuit
remove. org ¢ controrairedt Power supply terminal block

4) Connect the separate power supply

? for the control circuit

cable for the control circuit to the [RLSL2TILS] *
upper terminals (R1/L11, S1/L21). oL
Never connect the power cable to MCE e &\ _______ \5

the terminals in the lower stand.
Doing so will damage the inverter.

Main power supply

4)
FR-F720-15K FR-F720-18.5K to 30K FR-F720-37K or more
FR-F740-15K, 18.5K FR-F740-22K, 30K FR-F740-37K or more
R s e
'}Izl. = o D O
° I b N

—LounouoD \ - ['Efl ﬂ
i
[ol[o][o][o][o]f —\j‘ f W
@ioﬁogo OEOH EEEEEE om .
o °

the control circuit

Power supply
terminal block for A

—— CAUTION

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

2. 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.

3. 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.

4. The power capacity is 60VA or more for 18.5K or less, 80VA or more for 22K or more when separate power is supplied from R1/
L11, S1/L21.

5. 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.

INSTALLATION AND WIRING
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(7) Control logic switchover

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.

m
] — ]
]

—— 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 @ Current flow concerning the input/output signal
when sink logic is selected when source logic is selected
Sink logic Source logic
PC
} ¢
current Sink J_
D current
connector R
] ) STF o | Source
— o | connector
«— ~v
S — |
) _/_(STR R P——
S 4
I DC input (sink type) 1 |DC input (source type)

| <Example: AX40> <Example: AX80>

B
N RN

m
O]
©)

B e i == »-====
/‘\J 24VDC L/.\
---»-- Current flow ---»-- Current flow

¢ When using an external power supply for transistor output

Sink logic type - Source logic type
Use terminal PC as a common terminal to prevent a When using a transistor power supply for transistor
malfunction caused by undesirable current. (Do not output, use terminal SD as a common to prevent o
connect terminal SD of the inverter with terminal OV | misoperation caused by undesirable current. Z
of the external power supply. When using terminals o
PC-SD as a 24VDC power supply, do not install a §
power supply in parallel in the outside of the inverter. fa)
Doing so may cause a malfunction due to Z
undesirable current.) <
Z
[[AY40type | I_ Wrﬁr{er_ - T AYS0 type | " Inverter o
| transistor — ; | transis%/gre | e _g E
! output_u_njt__*1_|_ETI_:_"! . 24VDC i output unit 9- IPC 9
L —— I<\- 1— (SD) ' ' &I
- ~ |2 STRIY 4 | STF T 24vDC [
T 7 : | —O-C"‘%._ (SD) (2]
i I A | Rttt 2
'Y i 1 1 ey —
| 1o r;"J: """ - | W:
- Mt l e | S ;
| S | §| !
X 10 | T 'sD J
24VDCT2—‘5 , SRR SEEEEREEEE
I—-—-—- - - - — - _S
---=-- Current flow ---=-- Current flow
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2.4.5 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)

W

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 the Instruction Manual
(applied).
- The inverter can be connected to the computer and FR-PU04.

2.4.6 Connector with/without EMC filter

Change the connector from OFF to ON to make the EMC filter valid. (In the initial setting status, the connector is
fitted to OFF.)

(If it is difficult to disconnect the connector, use a pair of long-nose pliers, etc.)

0.75K to 5.5K 7.5K, MK 15K or more

FILTER FILTER FILTER

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-F720-2.2K to 5.5K FR-F720-7.5K, 11K FR-F720-15K FR-F720-18.5K to 30K FR-F720-37K or more

FR-F740-0.75K to 5.5K FR-F740-7.5K, 11K FR-F740-15K, 18.5K FR-F740-22K, 30K FR-F740-37K or more

J

5 ° © c e [° O O . =
UHHHHHH% : L EMC filter
H ON/OFF

connector

d
=
=
=
=

o

i &

!@a_gaaaaawaﬁg

QYoo TRl
@

i@a_emiiaaawﬁgi
it toe ey

Be e
L L

lﬂ/\ll'lﬂ

B)

—— CAUTION

Leakage current will increase when the EMC filter is selected.
For details of noise and leakage current, refer to the Instruction Manual (applied).
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2.4.7 RS-485 terminal block
- Conforming standard: EIA-485(RS-485)
- Transmission format: Multidrop link
- Communication speed: MAX 38400bps
- Overall length: 500m
- Connection cable:Twisted pair cable

(4 paires)

:!: 4— Terminating resistor switch
Factory-set to "OPEN".

— Set only the terminating resistor switch of

Z

Wiring

1000 the remotest inverter to the "100Q" position.

oo

RDA1 RDB1 RDA2 RDB2
RXD1+YRXD1-)(RXD2+)(RXD2-

P5S SG P5S  SG
(VCC) (GND) (VCC) (GND)

2.4.8 Communication operation

Using the PU connector or RS-485 terminal, you
can perform communication operation from a
personal computer etc. When the PU connector is
connected with a personal, FA or other computer
by a communication cable, a user program can run
and 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 the instruction
manual (applied).

PLC

]
Multidrop link

PN P PN
Inverter Inverter

(32 inverters maximum
are connectable)
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Power-off and magnetic contactor (MC) T

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.

(B 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).

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

3) 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 |

The MC may be switched on/off to start/stop the inverter. However, 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 must be avoided. Turn on/off the inverter start controlling terminals (STF, STR) to run/stop
the inverter.

¢ Inverter start/stop circuit example

MCCB
X As shown on the left, always use the start
SPS;‘ST;*XA signal (ON or OFF across terminals STF or
N

STR-SD) to make a start or stop.

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

*2 Connect the power supply terminals R1/L11, S1/

L21 of the control circuit to the primary side of
Operation preparation the MC to hold an alarm signal when the
OFF inverter's protective circuit is activated. At this
[ 7 time, remove jumpers across terminals R/L1-
R1/L11 and S/L2-S1/L21. (Refer to page 20 for

removal of the jumper.)

Start/Stop
MC Operation

— 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 (B Instruction Manual (applied)).
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-7 Precautions for use of the inverter

2.6 Precautions for use of the inverter

The FR-F700 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) Use crimping terminals with insulation sleeve to wire the power supply and motor.

(2) Application of power to the output terminals (U, V, W) of the inverter will damage the inverter. Never perform such
wiring.

(3) 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.

(4) 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 14 for the recommended cable sizes.

(5) The overall wiring length should be 500m maximum.

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 16.)

(6) 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 24)

(7) Do not install a power factor correction capacitor, varistor or arrester on the inverter output side.

This will cause the inverter to trip or the capacitor, varistor, or arrester to be damaged. If any of the above devices is
installed, immediately remove it.

(8) 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.

(9) 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) Do not apply a voltage higher than the permissible voltage to the inverter I/O signal circuits.

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

(12) Provide electrical and mechanical interlocks for MC1 and MC2 which are used for commercial power supply-inverter
switch-over.

When the wiring is incorrect or if there is a commercial power supply-inverter switch-over circuit as shown below, the
inverter will be damaged by leakage current from the power supply due to arcs generated at the time of switch-over
or chattering caused by a sequence error.

MC1
< Interlock

Power RIL1 U, 3 @

supply S/L2 'V MC2 |

TIL3 W| o opr s "

Inverter

(13) 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.

(14) Instructions for overload operation
When performing operation of frequent start/stop of the inverter, increase/decrease in the temperature of the
transistor element of the inverter may repeat due to a continuous flow of large current, shortening the life from
thermal fatigue. Since thermal fatigue is related to the amount of current, the life can be increased by reducing bound
current, starting current, etc. Decreasing current may increase the life. However, decreasing current will result in
insufficient torque and the inverter may not start. Therefore, increase the inverter capacity to have enough allowance
for current.

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

Undesirable current
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3 DRIVE THE MOTOR

3.1 Step of operation

The inverter needs frequency command and start command.
Refer to the flow chart below to perform setting.

Step of operation )

Installation/mounting

{Refer to page 7}

Wiring of the power

supply and motor {Refer to page 9§

How

command?

System examination

to give a start

Start command using the PU connector and
RS-485 terminal of the inverter and plug-in
option (Communication)

Refer to the Instruction Manual (applied).

Start command with / ) ==

on the operation panel (PU)

give a frequency
command?

Connect a switch, relay, etc.

to the control circuit

terminal block of the inverter

to give a start command. (External)

give a frequency
command?

| | | ]
Set from the Change frequency Petrgormbfrequencyt Petr:ormbfrequel?cy
. : setting by a curren setting by a voltage
PU (FR-DUO7/ with ON/OFF SWIt(.:hes output device output device
FR-PU04). connected toterminals| | (Gonnection across |  |(Connection across
(multi-speed setting) terminals 4-5) terminals 2-5)
(PU) (External) (External) (External)
{Refer to page 35} {Refer to page 37} {Refer to page 41} {Refer to page 39}
| | | |
Change of frequen Perform frequency Perform frequency
Set from the with O?\l/OFFesqwitchfays setting by a current setting by a voltage
PU (FR-DU07/ cted to torminal output device output device
FR-PUO04). connected (o terminals (Connection across (Connection across
(multi-speed setting) terminals 4-5) terminals 2-5)
(PU) (External) (External) (External)
{Refer to page 43} {Refer to page 45} {Refer to page 49} {Refer to page 47}
—— 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.

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

to page 33

When the rated frequency of the motor is 50Hz, set Pr.3 Base frequency (Refer to page 34)
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7/ Operation panel (FR-DUQ7)

3.2 Operation panel (FR-DUO7)

3.2.1 Parts of the operation panel (FR-DU07)

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

Operation command
forward rotation
Operation 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.

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

/ Setting dial

parameter values.

If pressed during operation, monitor
changes as below;
Runnin Output Output |.
Mode frequen%y lcurrent | voltgge
—— switchover 7y |

FREQROL F 700 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

* 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-DUOQ7)

AN

3.2.2 Basic operation (factory setting)

Operation mode switchover

At powering on (external operation mode)

iy - - -
i
4
4 .uu
L J
) (Example)%q
. o - (7 -
w e (e &>

PU operation mode Value change

(output frequency monitor)

=

) Output current monitor

Monitor/frequency setting

F and frequency flicker. |

Frequency setting has been
written and completed!!

- I

Output voltage monitor

Parameter setting mode
VAN

N B

Display the current
setting

Parameter setting

oy

' Exampleﬂ

Value change

B

m?m

Parameter clear All parameter
clear

Past eight alarms can be displayed.
(The latest alarm is ended by ".".)

Alarm history

30

When no alarm history exists, m is displayed.

Parameter and a setting value
flicker alternately.

Parameter write is completed!!

-

Alarm clear

Parameter copy

[Operation for displaying alarm history] (Refer to page 75)



7/ Operation panel (FR-DUQ7)

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

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, ,’ -t
]

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

—l POINT i

Set "0" (extended mode parameter valid) in Pr.160 User group read selection.
Set "10 or 11" (key lock mode valid) in Pr.161 Frequency setting/key lock operation selection.

Operation
1.Screen at powering on Jf'fé&ﬂ”ﬁi
The monitor display appears. S —_
2.Press to choose the PU PU indication is [it

" IR

The parameter
number read
previously
appears.

operation mode.

3.Press to choose the parameter

setting mode.

4. Turn@ until P 155 (Pr. 160) appears.

5.Press @ to read the currently set value.
"oggo t(initial value) appears.

6.Tum g counterclockwise to change
it to the setting value of "{}".

EEEE
I
7.Press@toset. @ =) m m
—

Flicker -- Parameter setting complete!!

8. Change Pr. 161 to the setting value of "}{" @ =) m m

in the similar manner.
(Referto step 4 to 7.) Flicker - Parameter setting complete!!

Hz  moN © o

FWD

9.Press for 2s to show the key lock mode. = A PUEXTNET

DRIVE THE MOTOR

Press for 2s.

——  Functions valid even in the operation lock status —

Stop and reset with @ .
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Operation panel (FR-DUOQ7) X

3.2.4 Monitoring of output current and output voltage

—i 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
in any operation mode or at a stop, the output
current monitor appears by pressing @

3.Press @ to show the output voltage monitor.

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 (SET ) 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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Overheat protection of the motor by the inverter

-7 (Pr.9)

3.3 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 Name Initial Value Setting Range 2 Description
Number
. Rated inverter | 55K or less 0 to 500A
Electronic thermal O/L rel Set the rated motor current.
9 ectronic thermal O/L relay output current *1 | 75K or more 0 to 3600A

*1  Refer to page 91 for the rated inverter current value.
*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 2.5A according to the motor rated current.

Operation
MON ~ 1
1.Screen at powering on PU EXT NET
The monitor display appears. T —
2.Press to choose the PU PU indication is lit.
2

operation mode.

(G
(o> o o)
The parameter number
read previously appears.

3.Press to choose the parameter .

setting mode.

®
g

4.Turn 0 until Pr. 9 electronic

thermal O/L relay appears. \ Refer o page

91 for initial

Hz
@ = ,-' ,','_,‘ C value of the

5.Press @ to show the currently

set value. (2.1A for 0.75K) inverter rated

current.

6.Tumn @ clockwise to change
the set value to "2.5". (2.5A)

7 .Press @ to set. @ = L.

Flicker - Parameter setting complete!!

- By turning g , 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 the Instruction
Manual (applied).

DRIVE THE MOTOR
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When the rated motor frequency is 50Hz

(Pr.3) X
3.4 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 voltag low and the torque
insufficient. It may result in an inverter trip (E.OCO) due to overload.

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

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

Operation

= = HZ MON = 11

,',',',' A PUTEXT NET

1.Screen at powering on

The monitor display appears. -V REL_Fwb
2.Press to choose the PU operation % PU indication is lit.
mode.

R
The parameter
3.Press to choose the parameter . N m number

setting mode. read previously

appears.
4 Tun g until Pr: 3 Base frequency /7
5.Press @ to show the currently set @ 2 ]
value. (60Hz) [ RANYN]

6.Turn counterclockwise to

change the set value to "50.0". (50Hz)

alalsl
7 .Press @ to set. @ = Y RAEYN]

—
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.
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Operation by the start command from the
7/ operation panel (PU operation mode)

3.5 Operation by the start command from the operation panel
(PU operation mode)

[Connection diagram]

POINT i Inverter

. . Three-phase — o R/IL1 Uod
!zrom where is the frequency command given? AC power supply —§ S/L2 % &— Motor

Operation at the frequency set in the frequency setting mode T/L3
of the operation panel —efer to 3.5.1 (refer to page 335.)
- Operation using the setting dial as the volume FR-DUO7
—refer to 3.5.2 (refer to page 36)
- Change of frequency with ON/OFF switches connected to
terminals —refer 10 3.5.3 (refer to page 37)
- Frequency setting with a voltage output device
—refer to 3.5.4 (refer to page 39)
- Frequency setting with a current output device
—refer to 3.5.5 (refer to page 41)

3.5.1 Set the set frequency to operate (example: performing operation at 30Hz)
Operation —— — Display —

1 . Y a Hz  MoON © =un
.Screen at powering on 4044 A PUEXTNET

The monitor display appears. J—

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

(S o o3
V REV FWD
(© o)

operation mode. m PU _EXT NET
.y (> o= o )

3.Tum g to show the frequency »« R .
you want to set. ) = m Flickers for
The frequency flickers for about 5s. = v about 5s <
4 \While the value is flickering, @ =) m _
press @ to set the frequency. e y
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.

5.After the value flickered for about 3s,
the display returns to 0.00 (monitor display). PU EXT NET

Press (or ) to start operation. o _—

6.70 change the set frequency, perform the
operation in above steps 3 and 4.
(Starts from the previously set frequency.)

MON © i1
7 .Press @ to stop. @ = m — ] PU _EXT NET

REV FWD

? 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 ?)
? The frequency does not change by turning ... Why?
& Check to see if the operation mode selected is the external operation mode. (Press @ to change
to the PU operation mode.)
? 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.
? Change acceleration time @ Pr.7 (Refer to page 54)
? Change deceleration time & Pr.8 (Refer to page 54)

@For example, limit the motor speed to 60Hz maximum. (& Set "60Hz" in Pr. 1. (Refer to page 53)

REMARKS

- Press to show the set frequency.

. can also be used like a potentiometer to perform operation. (Refer to page 36)
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Operation by the start command from
the operation panel (PU operation mode) \f

3.5.2 Use the setting dial like a potentiometer to perform operation.

—] POINT i

Set "0" (extended mode parameter valid) in Pr. 160 User group read selection.
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
The monitor display appears.

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

3. Press to choose the parameter . 2 m <The parameter number >

setting mode. previously read appears.

®

4. Tum @until B 150 (Pr. 160) appears.

5. Press @ to read the currently set value.
" Q909 " (initial value) appears. @ = m
/

6. Turn@ counterclockwise to change it to
the setting value of "7".

7 .Press @to set. @ = -@éi/'m

Flicker --- Parameter setting complete!!

8. Change Pr. 161 to the setting value of " | " @ = - m

in the similar manner. (Refer to step4to 7.)

Flicker - Parameter setting complete!!
9. Mode/monitor check

Press twice to choose =)

monitor/frequency monitor.

10. Press (or) to start the inverter.

11. Tum 0 clockwise until "60.00" appears. ,
The flickering frequency is the set frequency.

You need not press@.
REMARKS

- If flickering "60.00" turns to "0.0", the Pr. 161 Frequency setting/key lock operation selection setting may not be "1".

The frequency flickers for about 5s.

- Independently of whether the inverter is running or at a stop, the frequency can be set by merely turning @

- Pr. 161 will not be displayed when simple mode (Pr: 160 User group read selection="9999") is selected. (Refer to page 51 )
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Operation by the start command from the
7/ operation panel (PU operation mode)

3.5.3 Use switches to give a start command and a frequency command (multi-
speed setting)

—] 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 45 to change
frequencies using Pr. 4, Pr. 5 and Pr. 6.)

- Operation at 15-speed can be performed by turning on two (or three) terminals simultaneously.
(Refer to the Instruction Manual (applied).)

[Connection diagram]

Inverter
Three-phase — sRIL1 Ué
AC power supply ————¢ S/L2 V o———— Motor
p pply STIL3 W oH——
High speed ——— RH

Middle speed ——— RM

Low speed ¢

Operation

1. Screen at powering on
The monitor display appears.

2. Press to choose the parameter setting @ " m <Lhaedppi;avr;;itslryr;l:>n;::rrs >

mode.

4. Press@ to read the currently set value.
" "(initial value) appears.

3.Turn until & 75 (Pr: 79) appears.

5.1umn clockwise to change it to the
setting value of "4 ".

6. Press @ to set. @ = -i_/'m

Flicker --- Parameter setting complete!!

7 . Mode/monitor check

Press twice to choose the i

monitor/frequency monitor.

8. Press the start switch (or ). 2

FWD (or REV) flickers.
When the frequency command is not
given, it flickers.

DRIVE THE MOTOR

Flickering

37



Operation by the start command from
the operation panel (PU operation mode) \f

38

Operation
Low speed
9. Turn on the low speed switch (RL).
The output frequency increases to 10Hz % =
according to Pr. 7 Acceleration time.
Low speed

10. Turn off the low speed switch (RL).
The output frequency decreases to OHz % =
according to Pr. 8 Deceleration time.

11. Turn off the start switch @
® -

FWD (or REV) turns off.

? 60Hz for the RH, 30Hz for the RL 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 53.)
& Check that Pr. 180 RL terminal function selection="0", Pr. 181 RM terminal function selection="2", Pr.
182 RH terminal function selection 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 57.)
? Change the frequency of the terminal RL, RM, and RH. ... How?

& Refer to page 45 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).



Operation by the start command from the
7/ operation panel (PU operation mode)

3.5.4 Perform frequency setting by analog (voltage input)
ﬂ POINT i
Use / 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 — oR/IL1 Ud——0
AC Iy —©S/L2 \VV e—— Motor
power supply = Wi

Frequency setting
potentiometer

Operation —— — Display ———

1. Screen at powering on
The monitor display appears.

2.Press to choose the parameter setting
R

<The parameter number \
mode.

read previously appears. )

3. Tum @ until & 75 (Pr: 79) appears. /o

4 press @ to read the currently set value.

"M "(initial value) appears. @ 0 m

5.Tum clockwise to change it to the setting
value of " 4",

6.Press@to set. @ =) m m
—

Flicker --- Parameter setting complete!!

7 . Mode/monitor check

Press twice to choose the =)

monitor/frequency monitor.

8. start

Press the start switch (Fwo) (or ).

Operation status indication of FWD (or REV) ; o s EWD
flickers. ( ) Flickering
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.

DRIVE THE MOTOR

9. Acceleration —> constant speed 56
Turn the volume (frequency setting 2 s
potentiometer) clockwise slowly to full. @\ 10
The frequency value on the indication
increases according to Pr. 7 Acceleration
time until 60Hz is displayed.
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Operation by the start command from
the operation panel (PU operation mode) \f

Operation

10. Deceleration
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.

11. Stop
Press .
Operation status indication of FWD (or REV)
turns off.

? Change the frequency (60Hz) of the maximum value of potentiometer (at 5V)
& Adjust the frequency in Pr. 125 Terminal 2 frequency setting gain frequency. (Refer to page 48.)
? Change the frequency (0Hz) of the minimum value of potentiometer (at 0V)

& Adjust the frequency in calibration parameter C2 Terminal 2 frequency setting bias frequency. (Refer to
the Instruction Manual (applied).)
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Operation by the start command from the
7/ operation panel (PU operation mode)

3.5.5 Perform frequency setting by analog (current input)

—] 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 — S6RIL1 Us
o S/L2 Ve Motor
AC power supply —¥% TI5 "
AU signal AU
SD
Output of the 4(+)
adjustment meter
(4 to 20mADC)
Operation —— — Display ———

1. Screen at powering on
The monitor display appears.

2.Press to choose the parameter setting mode. 2 m <The parameter number
read previously appears.

3. Turn until & 19 (Pr. 79) appears.

4 press @ to read the currently set value.
"f1"(initial value) appears.

5.Tum @ clockwise to change it to the setting
value of "4 ".

6. Press @ to set.

+
+ I T

Flicker --- Parameter setting complete!! g

7 . Mode/monitor check =
Press twice to choose the monitor/frequency g
monitor. Ll

I

8. start E
Check that the terminal 4 input selection signal 2 >

(14

(]

(AU) is on. ,,
Press the start switch (or )- ( ) Flick;aring
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.

41



Operation by the start command from
the operation panel (PU operation mode) \f

Operation
9. Acceleration —> constant speed

Perform 20mA input. dQUttpUt 0{ thet

o adjustment meter
The frelquency value on thvej |nd.|cat|on‘|ncreases (4 to 20mADC)
according to Pr. 7 Acceleration time until 60.00Hz
is displayed.

10. Deceleration . Output of the

Perform 4mA input. adjustment meter
The frequency value on the indication (4 to 20mADC)

decreases according to Pr. 8 Deceleration time
until 0.00Hz is displayed and the operation
status indication of FWD or REV flickers.
The motor stops.

1. Stop

Press @ @

FWD or REV of the operation status indication
turns off.

I Pr. 184 AU terminal function selection must be set to "4" (AU signal) (initial value). (Refer to the Instruction Manual (applied).)

? Change the frequency (60Hz) at the maximum value of potentiometer (at 20mA)
& Adjust the frequency in Pr. 126 Terminal 4 frequency setting gain frequency. (Refer to page 50.)
? Change the frequency (OHz) at the minimum value of potentiometer (at 4mA)

& Adjust the frequency in calibration parameter C5 Terminal 4 frequency setting bias frequency. (Refer to
the Instruction Manual (applied).)
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Operation by the start command of the
7/ terminal block (external operation)

3.6 Operation by the start command of the terminal block
(external operation)

—l POINT i

From where is the frequency command given?
- Operation at the frequency set in the frequency setting mode of the operation panel — Refer 1o 3.6.1(Refer to page 43)
- Give a frequency command by switch (multi-speed setting) — Refer to 3.6.2 (Refer to page 45)
- Perform frequency setting by a voltage output device — Refer to 3.6.3 (Refer to page 47)
- Perform frequency setting by a current output device — Refer to 3.6.5 (Refer to page 49)

3.6.1 Use the set frequency set by the operation panel (Pr. 79=3)

—l POINT i

- Switch terminal STF(STR)-SD on to give a start command.
- Set "3"in Pr. 79 (External/PU combined operation mode 1).
- Refer to page 35 for the set frequency by the operation panel.

[Connection diagram]

Three-phase o R/L1 Uog—
AC power supply —9¢S/L2 V e— Motor
?T/IL3 W§—
Forward rotation S
start STF
Reverse rotation — o STR
start
75D ErpUO7

Set frequency

Operation

Hz  moN © =i

1.Screen at powering on T e
The monitor display appears. L : V' REV FWD

The parameter
2.Pre§s to choose the parameter =) m number read
setting mode. i

previously appears.

3.Tumn 0 until ® 79 (Pr. 79) appears.

4 press @ to read the currently set value.
"N "(initial value) appears.

5.Turn clockwise to change it to the
setting value of " 3"

6.Press @ to set.

DRIVE THE MOTOR

—
Flicker --- Parameter setting complete!!
Forward
rotation Reverse

7 .Turn the start switch (STF or STR) on

eThe motor runs at the frequency rotat|on MON © 1211

. PU EXT = =

set in the set frequency mode of the =T FWb
operation panel. f S

8.Tum @to change running frequency.

L
Display the frequency you want to set. Flickers for about 5s

The frequency flickers for about 5s.
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Operation by the start command of the
terminal block (external operation) \%

Operation ———— — Display ——

9. while the value is flickering, @ = m _
—

press @ to set the frequency.
If you do not press @,the value flickers Flicker - Frequency setting complete!!
for about 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 Reverse
rotation
10.Tum the start switch (STF or STR) off. ‘ =
The motor decelerates according to OFF

Pr. 8 Deceleration time to stop.

- 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 45) is also made valid.

? When the inverter is stopped by @ of the operation panel (FR-DUQ7), m and
FIicker}nlgg‘
are displayed alternately.
& 1. Turn the start switch (STF or STR) off.

2. The display can be reset by % .
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Operation by the start command of the
7 terminal block (external operation)

3.6.2 Use switches to give a start command and a frequency command
(multi-speed setting) (Pr. 4 to Pr.6)

—] 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 15-speed can be performed by turning two (or three) terminals simultaneously. (Refer to the
Instruction Manual (applied).)

[Connection diagram]

Inverter
Three-phase — SRIL1 Ue—
o S/L2 V e——— Motor = Speed 1
AC power SUpp|y —9 T/L3 W o——————— 3:; (High speed) Speed 5
Forward % 1\ Speed 2 ‘
rotation start —9STF g | A Sheea s Speead o
Reverse | STR 3 o \owspeed) 1 ilspees7
rotation start 31 AN O WY O N .
High speed ¢—— RH wrol - roviorel
Middle speed ¢—— RM ’M oN] ON [ONTON
Low speed —— RL RL o o _|__Lon
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. Poweron — operation mode check

— MON © 01
For the initial setting, the inverter operates in f PU_EXT NET
the external operation mode [EXT] when K :
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 57.)

2. Press to choose the parameter

setting mode.

The parameter number
read previously appears.

3. Tum @ until & Y(Pr 4) appears.

4 press @ to read the currently set value.

"E 000 (initial value) appears. (60.00Hz)

DRIVE THE MOTOR

5. Tum @ counterclockwise to change it to
the setting value of "S53 ". (50.00Hz)

6. Press @ to set.

Flicker --- Parameter setting complete!!
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Operation by the start command of the
terminal block (external operation) X

Operation

7 . Mode/monitor check

Press twice to choose the =

monitor/frequency monitor.

High speed
8. Turn on the high speed switch (RH). ON Middle speed
f Low speed

Forward rotation
Reverse rotation
- [Hz

oF cCrarnn
'y

9. Turn the start switch (STF or STR) on.
50Hz appears.
» 30Hz appears when RM is on and 10Hz
appears when RL is on.

_ )
Oy O

A
V

10. Stop chi:tvi?,;d Reverse
Turn the start switch (STF or STR) off. rotation
The motor stops according to Pr. 8 ‘
Deceleration time. OFF

=)

[EXT] is not lit even when is pressed ... Why?

& Switchover of the operation mode with is valid when Pr. 79 ="0" (initial value).

? 60Hz, 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 53)
& Check for the Pr. 79 setting once again. (Pr. 79 must be set to "0" or "2".) (Refer to page 57)
& 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 setin Pr. 179 STR terminal

function selection)?
(all are initial values)

=)

=)

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 the Instruction
Manual (applied).

=)

Perform multi-speed operation higher than 8 speed. ... How?
& Use the REX signal to perform the operation. Refer to the Instruction Manual (applied).

- External operation is fixed by setting "2" (external operation mode) in Pr. 79 Operation mode selection when you do not want to

take time pressing or when you want to use the current operation command and frequency command. (Refer to page 57)
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Operation by the start command of the
7 terminal block (external operation)

3.6.3 Perform frequency setting by analog (voltage input)

[Connection diagram]
(The inverter supplies 5V of power to frequency setting potentiometer. (Terminal 10))

Inverter
Three-phase — oRIL1 Ud—
AC power supply — ¢ S/L2 V ¢— Motor
Forward rotatF')on - p L3 Wi
ion
start STF
Reverse rotation ¢ STR
start sD
10
Frequency setting 2
potentiometer 5
Operation
N
1.Power on - operation mode check °
For the initial setting, the inverter operates ‘ =)

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 57.)
2.Start Forward
Turn the start switch (STF or STR) on. rotation Eft’;'ggsne
Operation status indication of FWD (or REV)

ON
flickers. t

———= CAUTION
When both the forward switch and reverse

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
Turn the volume (frequency setting S
potentiometer) clockwise slowly to full. 6‘ .
The frequency value on the indication
increases according to Pr. 7
Acceleration time until 60Hz is displayed.

4 .Deceleration 56

Turn the volume (frequency setting 2 : g
potentiometer) counterclockwise slowly to full. @ " 5
The frequency value of the indication s
decreases according to Pr. 8 Deceleration w
time until 0.00Hz is displayed. XL
The motor stops. Forward E
-Stop rotation Reverse S
Turn the start switch (STF or STR) off. rotation 4
¥ v a
OFF

@ When you want to operate in the external operation mode always at powering on or when you want

to save the trouble of @TLD 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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Operation by the start command of the
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? The motor will not rotate ... Why?
& Check that [EXT] is lit.
[EXT] is valid when Pr. 79 = "0" (initial value).

Use to lit [EXT].

& Check that wiring is correct. Check once again.

? Change the frequency (OHz) of the minimum value of potentiometer (at 0V)
& Adjust the frequency in calibration parameter C2 Terminal 2 frequency setting bias frequency. (Refer to
the Instruction Manual (applied).)
When you want to compensate frequency setting, use terminal 1.
For details, refer to the Instruction Manual (applied).

3.6.4 Change the frequency (60Hz) of the maximum value of potentiometer (at 5V)

<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 ———

) until @ 125 (Pr. 125) appears.

2

2 (se7) Cry

Press to show the currently set value. (60.00Hz) @ o =¥
2

3.Tum @ to change the set value

to "50.00". (50.00Hz)

4 .Press @ to set.

Flicker *-- 50Hz output at 5V input complete!!
5 .Mode/monitor check
MON © =1

Press twice to choose the monitor/frequency monitor. =N PU EXT NET

REV FWD

6. Tum the start switch (STF or STR) on and turn the volume
(frequency setting potentiometer) clockwise to full slowly.
(Refer to 3.6.3 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 the
Instruction Manual (applied).)
? £~ 3 (error at writing) is displayed.
& The gain and bias frequency settings are too close.

? Set frequency at OV using calibration A Initial value
parameter C2 and adjust the indicator using B 60Hz{ -
calibration parameter C0. § i
Refer to the Instruction Manual (applied). o3 |
(Refe (applied).) gy | o
a = ! Gain  Pri25
3 — |
o I
Bias !
Cc2 i
(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 the Instruction Manual (applied) for the setting method of calibration parameter C4.)
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terminal block (external operation)

Z

3.6.5 Perform frequency setting by analog (current input)

—] POINT i

Turn the AU signal on.

Switch terminal STF(STR)-SD on to give a start command.

Set "2" (external operation mode) in Pr. 79 Operation mode selection

[Connection diagram]

Inverter
Three-phase — &R Ue—
o S/L2 \/ e———— Motor
AC power supply — 9 5 ML
Forward rotation start ——— STF
Reverse rotation start ——— STR
AU signal AU
SD
Output of the 4(+)
adjustment meter
(4 to 20mADC) 5(-)
Operation — Display ———

1.Power on — operation mode check
For the initial setting, the inverter operates 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 57.)

2.start
Turn the start switch (STF or STR) on.
FWD or REV of operation indication flickers.

CAUTION
When both the forward switch and reverse
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
Perform 20mA input.
The frequency value on the indication
increases according to Pr. 7
Acceleration time until 60Hz is displayed.
4 Deceleration
Perform 4mA input.
The frequency value on the indication
decreases according to Pr. §
Deceleration time until 0.00Hz is displayed
and FWD or REV of the operation status
indication flickers.
The motor stops.
5.Stop
Turn the start switch (STF or STR) off.

ik

Forward
rotation Reverse
rotation

ON
2
t

Output of the
adjustment meter
(4 to 20mADC)

Output of the
adjustment meter
(4 to 20mADC)

Forward

rotation  Reverse

rotation

OFF

I Pr. 184 AU terminal function selection must be set to "4" (AU signal) (initial value). (Refer to the Instruction Manual (applied).)
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Operation by the start command of the
terminal block (external operation) X

? The motor will not rotate ... Why?

& Check that [EXT] is lit.
[EXT] is valid when Pr. 79 = "0" (initial value).

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)
& Adjust the frequency in calibration parameter C5 Terminal 4 frequency setting bias frequency.
(Refer to the Instruction Manual (applied).)

3.6.6 Change the frequency (60Hz) of the maximum value of potentiometer (at 20mA)

<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

1.Turn until & 125 (Pr. 126) appears.

Comm
= (g
(60.00Hz)
P ——
3.Tumn to change the set value to "50.00". L res
= [y

(50.00Hz)

/>
\»
2 .Press @ to show the currently set value. @
/>
\>

4.Press @ to set the value.

5 .Mode/monitor check MON
Press twice to choose the PU _EXTNET

monitor/frequency monitor.

©.Tumn the start switch (STF or STR) on to allow
20mA current to flow. (Refer to 3.6.5 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 the Instruction Manual (applied).)
? £~ 3 (error at writing) is displayed.
& The gain and bias frequency settings are too close.

? Set frequency at 4mA using calibration
parameter C5 and adjust the indicator using
calibration parameter C0.

(Refer to the Instruction Manual (applied).)

5
>

Initial value

[o2]
o
T
N

Output frequency
(Hz)

Gain  Pri26
Bias
C5
e P 100%
0 4 Frequency setting signal 20mA
C6 (Pr904) C7 (Pr905)

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 the Instruction Manual (applied) for the setting method of calibration parameter C7.)
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4 ADJUSTMENT

4.1 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 the Instruction Manual (applied).

—] POINT i

Only simple mode parameters are displayed by the initial setting of Pr. 160 User group read selection. Set Pr. 160
User group read selection as required. (Refer to page 112.)

Pr. 160

Description

9999
(Initial Value)

Only the simple mode parameters can be displayed.

0 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 g PP to
Set to increase a starting torque or when the
motor with a load will not rotate, resulting in
0 Torque boost 0.1% | SAB21 g1 309 an alarm [OL] and a trip [OC1] , 52
1.5/1%*1 *1  Initial values differ according to the inverter
capacity. (0.75K/1.5K to 3.7K/5.5K,7.5K/11K
to 37K/45K, 55K/75K or more)
1 Maximum 0.01Hz 120/* 0 to 120Hz Set when the maximum and minimum
frequency 60Hz-2 output frequency need to be limited. 53
Minimum *2 Initial values differ according to the inverter
2 frequency 0.01Hz OHz 0 to 120Hz capacity. (55K or less/75K or more)
3 Base frequency 0.01Hz 60Hz | 0 to 400Hz Set when the rated motor frequency is 50Hz. 34
Check the motor rating plate.
4 Multi-speed Setting | o o111, | 60Hz | 0 to 400Hz
(high speed)
5 Mulltl-speed setting 0.01Hz 30Hz | 0 to 400Hz Set when chgnglng thg preset speed in the 45
(middle speed) parameter with a terminal.
6 Multi-speedsetting |  o1p1, | 10Hz | 0 to 400Hz
(low speed)
7 Acceleration time 0.1s 5/15s*3 | 0 to 3600s Acceleration/deceleration time can be set.
. . *3 Initial values differ according to the inverter 54
8 Deceleration time 0.1s 10/30s+3 | 0 to 3600s capacity. (7.5K or less/11K or more)
Protect the motor from overheat by the
Rated inverter.
9 Electronic thermal 0.01/ inverter | 0to 500/ Set the rated motor current. 33
O/L relay 0.1A*4 output | 0 to 3600A*4 *4  Setting increments and setting range differ
current according to the inverter capacity.
(55K or less/75K or more)
Energy saving The inverter output voltage is minimized
60 - 1 0 0,4,9 . L 55
control selection when using for fan and pump applications.
79 Operqtlon mode 1 0 0.1.2,3.4.6.7 Select the operation command location and 57
selection frequency command location.
Terminal 2 Frequency for the maximum value of the
125 frequency setting 0.01Hz 60Hz 0 to 400Hz quency 48
. potentiometer (at 5V) can be changed.
gain frequency
Terminal 4
126 frequency setting 0.01Hz 60Hz 0 to 400Hz Frequency at 20mA input can be changed. 50
gain frequency
160 User group read 1 9999 |0, 1,9999 Make extended parameters valid 112
selection
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Increase the starting torque (Pr. 0)

AN

4.2 Increase the starting torque (Pr. 0)

Set this parameter when "the motor with a load will not rotate",
inverter trip due to [OC1], etc.

an alarm [OL] is output, resulting in an

I Name Initial Value BeRlge Description
Number Range
0.75K 6%
15K to 3.7K 4% ]I(\/Iotor torque in the Io;v-
55K, 7.5K 30 requency range can be
0 Torque boost K10 37K 20;0 0 to 30% adjusted to the load to
0 i increase the starting motor
45K, 55K 1.5% torque.
75K or more 1%
Changing example | When the motor with a load will not rotate, .
increase the Pr. 0 value 1% by 1% unit by 100% [-———-————— ‘
looking at the motor movement. (The guideline 1
is for about 10% change at the greatest.) Output i
voltage !
112:26 Setting i
range ! -

1.Screen at powering on
The monitor display appears.

Operation

2 .Press to choose the PU operation mode.

3.Press to choose the parameter

setting mode.

4. 7um () untit &

J1(Pr. 0) appears.

5.Press @ to read the currently set value.

appears.

6.Tum Q to change it to the set value
Of Il’-’{’gll.

7 .Press @ to set.

/
\>
¢, 0" (initial value is 6% for the 0.75K) (=)
/
\»

=)

Flicker --

- By turning 0 , you can read another parameter.

- Press @ to show the setting again.

MON

0 ?utput Base
requency frequenc
(H% q Y

AN

PU EXT NET

REV

FWD

PU indication is lit.

” IR =

=

- Press @ twice to show the next parameter.

The parameter
number read
previously appears.

Hz The initial value

-
]
‘-
L

C differs according

to the capacity.

-

Bl

gy
-

-
<>»F

H.

N

-
--
-

. m
\'

Parameter settlng complete!!

- A too large setting will cause the motor to overheat, resulting in an overcurrent trip (OL (overcurrent alarm) then E.OC1
(overcurrent shutoff during acceleration)), thermal trip (E.THM (Motor overload shutoff), and E.THT (Inverter overload shutoff)).
When an error (E.OC1) occurs, release the start command, and decrease the Pr. 0 value 1% by 1% to reset. (Refer to page 67.)

—l POINT i

If the inverter still does not operate properly after the above measures, adjust Pr. 80 "Simple magnetic vector
control" [extended mode]. (Refer to the Instruction Manual (applied).)
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Limit the maximum and minimum
~7/ output frequency (Pr.1, Pr.2)

4.3 Limit the maximum and minimum output frequency (Pr.1, Pr.2)

P:Lar:.n;et?r Name Initial Value ?Reat::gg Description
1 Maximum frequency 55K or less 120Hz 0 to 120Hz Set the upper limit of the output
75K or more 60Hz frequency.
2 Minimum frequency OHz 0 to 120Hz Setthe lower limit of the output
frequency.
Changing example | You can limit the motor speed. Limit the R ' Clamped at the
ggguency'set by the potentiometer, etc. to Output frequency /»" maximum frequency
Z maximum. Hz) . 7
(Set "60"Hz to Pr.1 Maximum frequency.) x i
Pr.1 i i
Pri8 1
‘ N l )
; Pr2 | % ; Freqijency setting
0 5,10V
Clamped at the (4mA) (20mA)
minimum frequency
Operation
MON ©~ 1
1.Screen at powering on PU_EXT NET
The monitor display appears. . e
2 .Press to choose the PU operation PU indication is it.
" I e

The parameter
number read
previously appears.

3.Pres§ to choose the parameter . =) m
setting mode.
»

4 . Tumn g until & !(Pr. 1) appears.

-
<>»F

5.Press @ to read the currently set value.
" 200 initial value) appears. @

/>

l‘-
-
|-
-

-
-
) (]

6.Tumn 0 to change it to the set

-
2
gy’
gy’

&

o

)

i

|
<>F

value of "SI, \'
7.Press @ to set. @ =

Flicker --- Parameter setting complete!!

Hz
ity G
ll -

—

- By turning @ , 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 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 frequency has higher priority than the minimum frequency.

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

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

(Refer to the 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.

ADJUSTMENT
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Change acceleration and deceleration time

(Pr.7, Pr.8) X

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

Setin 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 Eeting Description
Number Range
7.5Kor | 5s
7 Acceleration time oress 0 to 3600/ Set the motor acceleration time.
11K or more 15s 360s *
. . 7.5Kor | 10 . .
8 Deceleration time oress S 0 to 3600/ Set the motor deceleration time.
11K or more 30s 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" N
to "10s". iy .
/ < Running

I~ frequency
<
>

o2

35S N

8 " Time

Acceleration Pr.7  Deceleration Pr8

time time
Operation ——— —— Display ———
= = s~ HZ MON = i1
1.Screen at powering on ,'_,' ,'_,',' ,' A pUEXT NET

The monitor display appears. — ¥ REV WD

PU indication is lit.

2 .Press to choose the PU operation
® o
3.Press to choose the parameter . = m Izr?]g::i;nae;er

setting mode. previously appears.

® @

4 Tumn (until?  7(Pr. 7) appears. /=

5.Press @ to read the currently set value. The initial value
"C ("(initial value) appears. @ = m differs according
- to the capacity.
6.Tum to change it to the set

" -r "
value of "Jr1m".

7 .Press @to set. @ = m%;m

Flicker --- Parameter setting complete!!

- 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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7/ Energy saving operation (Pr. 60)

4.5 Energy saving operation (Pr. 60)

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

Parameter Name Initial Setting Remarks
Number Value Range
0 Normal operation mode
60 Energy saving control selection 0 4 Energy saving operation mode
9 Optimum excitation control mode

4.5.1 Energy saving operation mode (setting "4")

- When "4" is set in Pr. 60, the inverter operates in the energy saving operation mode.
In the energy saving operation mode, the inverter automatically controls the output voltage to minimize the
inverter output voltage during a constant operation.

REMARKS

- When the energy saving mode is selected, the Pr. 0 Torque boost and Pr. 14 Load pattern selection settings are made invalid to
automatically control the output voltage.

- For applications a large load torque is applied to or machines repeat frequent acceleration/deceleration, an energy saving
effect is not expected.

4.5.2 Optimum excitation control mode (setting "9")

- When "9" is set in Pr. 60, the inverter operates in the optimum excitation control mode.
- The optimum excitation control mode is a control system which controls excitation current to improve the motor
efficiency to maximum and determines output voltage as an energy saving method.

- When the motor capacity is too small as compared to the inverter capacity or two or more motors are connected to one
inverter, the energy saving effect is not expected.

—— CAUTION
- When the energy saving mode and optimum excitation control mode are selected, deceleration time may be longer than the

setting value. Since overvoltage alarm tends to occur as compared to the constant torque load characteristics, set a longer
deceleration time.
The energy saving mode and optimum excitation control functions only under V/F control.
When a value other than "9999" is set in Pr. 80 Motor capacity (simple magnetic flux control), the energy saving mode and
optimum excitation control does not function.
(For simple magnetic flux vector control, refer to the Instruction Manual (applied).)

When you want to check the energy saving effect, refer to the Instruction Manual (applied) to check the energy
saving effect monitor.
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Energy saving operation (Pr. 60) X

Operation

1.Screen at powering on
The monitor display appears.

2 .Press to choose the PU operation PU indication is it.

3.Press to choose the parameter

setting mode.

4 Tum @ until & 50 (Pr. 60) /

The parameter
‘ =Y m number previously

read appears.

appears. N,

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

6.Turn to change it to the set '

value of " &".

NS
7.Press@to set. @ = n m

Flicker --- Parameter setting complete!!
8. Perform normal operation.
When you want to check the energy saving effect,
refer to the instruction manual applied to
check the energy saving effect monitor.

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

- Press @ twice to show the next parameter.

If the motor decelerates to stop, the deceleration time may be longer than the set time. Since overvoltage tends to occur as
compared to the constant torque characteristics, set a longer deceleration time.
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Selection of the operation command and

Z

frequency command locations (Pr.79)

4.6 Selection of the operation command and frequency
command locations (Pr.79)

l Select the operation command location and frequency command location.

Parameter

Initial

Setting

LED Indication

Number Name Value | Range Description f : Off
=:0n
External operation mode
Use external/PU switchover mode (press to TEXT
0 switch between the PU and external operation mode. | PU operation mode
(Refer to page 35)) TEXT N
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 peﬁormed 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 . .
;Snetﬂ??nflzlﬁf(ste;lﬂ 2322' External signal input
P SP 9 | (terminal STF, STR)
across terminals 4-5 (valid
Operation when AU signal turns on)). TEYT
79 mode 0 External/PU combined operation mode 2 ==
selection Running frequency Start signal
4 . . Input from the PU (FR-
Exterr)al signal input DU07/FR-PU04)
(Terminal 2, 4, 1, JOG,
multi-speed selection, etc.) (, )
PU operation mode
Switchover mode
Switch among PU operation, external operation, and | External operation mode
6 . . . ;
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 peration mo
7 operation mode.

(output stop during external operation)

X12 signal OFF*
Operation mode can not be switched to the PU
operation mode.

External operation mode

* For the terminal used for the X12 signal (PU operation interlock signal) input, assign "12" in Pr. 178 to Pr. 189 (input terminal function selection) to
assign functions.
For Pr. 178 to Pr. 189, refer to the 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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Parameter clear \f

4.7 Parameter clear

—l POINT i

Set "1" in Pr.CL parameter clear to initialize all parameters. (Parameters are not cleared when "1" is set in Pr. 77
Parameter write selection. In addition, calibration parameters are not cleared.)
Refer to the extended parameter list on page 113 for parameters to be cleared with this operation.

Operation
MON ~
1.Screen at powering on PUEXT NET
The monitor display appears. —
2 .Press to choose the PU operation PU indication is lit.

Ml GiC
The parameter
3.Presstochoosethe parameter = m numtr))erread

setting mode. previously appears.

4 Tumn @ until "2~ 1 " (parameter clear)

appears.

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

- I

- I

- I
—

Flicker --- Parameter setting complete!!

6.Tumn @ clockwise to change it to

the setting value of " | ".

7.Press @ to set.

- Turn @ to read another parameter.
: Press@ to show the setting again.

: Press@ twice to show the next parameter.

7 I oc BB =re 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/ All parameter clear

4.8 All parameter clear

—l POINT i

Set "1" in ALLC parameter clear to initialize all parameters. (Parameters are not cleared when "1" is set in Pr. 77
Parameter write selection. In addition, calibration parameters are not cleared.)
Refer to the extended parameter list on page 113 for parameters to be cleared with this function.

Operation
MON =
1.Screen at powering on PU EXT NET
The monitor display appears. —
2 .Press to choose the PU operation PU indication is it.

®

mode.

* I e
The parameter
3.Pre§s to choose the parameter ) m
setting mode.

number read
previously appears.
4.Turn until B¢ L I (all parameter
clear) appears.

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

6.Tum @ clockwise to change it to

the setting value of " | ".

7.Press@to set. @ = - m

Flicker --- Parameter setting complete!!
- Press to read another parameter.

: Press@ to show the setting again.

- Press @ twice to show the next parameter.

? - and m 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" (P~ 79 = "0" (initial value)).
2. Carry out operation from step 6 again.
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Parameter copy \f

4.9 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 parametgr
setting mode. o number previously

/ read appears.
3.Tum until 2 P4 (parameter copy)

appears. 3

4 press @to read the currently set value.

"1 "(initial value) appears. @

5.Tum 0 clockwise to change it to

the setting value of "/ ".

NS
0.Press @ to copy the source parameters @ =) -
v

to the operation panel.

%
The frequency flickers
for about 30s

NS

—

Flicker --- Parameter copy complete!!

7 .Connect the gperatlon panel to the ey = =
copy source inverter. 000[[] ¢ | I (
oopll] © Bl e n“

8. After performing steps 2 to 5,

turn g clockwise to change

> B
it to Il'-:, II. \\ //
9.Press @ to write the parameters copied to @ = m The frequency flickers
%

for about 30s
the operation panel to the destination inverter. N

10.when copy is completed, =) m m
—

"2 "and " PY" flicker.
Flicker --- Parameter copy complete!!
11 . Atter writing the parameter values to the copy
destination inverter, always reset the inverter,
e.g. switch power off once, before starting operation.

1

appears...Why? (& Parameter read error. Perform operation from step 3 again.
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.

o
[y K.

r

o) °o~Jo~)

55K or less 75K or more
Pr. 989 Setting 10 100
3. Reset Pr9, Pr.30, Pr.51, Pr.52, Pr.54, Pr.56, Pr.57, Pr.61, Pr.70, Pr.72, Pr.80, Pr.90, Pr.158, Pr.190 to Pr.196, Pr.893.
PCPY Setting Description
0 Cancel o )
1 Copy the source parameters to the operation panel. - When the copy destination inverter is not the FR-
N Write the parameters copied to the operation panel into F700 series, "model error (- £ )" is displayed.
the destination inverter. - Refer to the extended parameter list on page 113 for
3 Verify parameters in the inverter and operation panel. availability of parameter copy.
(Refer to page 61.)
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7/ Parameter verification

4.10 Parameter verification

| 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.

2.Screen at powering on
The monitor display appears.

3.Press to choose the parameter
setting mode.

The parameter
number read
previously appears.

4 Tum until P P'Y (parameter copy)
appears.

5.Press @ to read the currently set
value.

"0 "(initial value) appears.

6.Turm(")to change it to the set value

of "3"(parameter copy verification mode).

7
The frequency flickers
 forabout 30s

7 .Press @ to read the parameter setting @ =

of the verified inverter to the operation panel.

o [f different parameters exist, different
parameter numbers and - = 7 flicker. m m
—r
NS 7/,

e Hold down @to verify. @ =

4

N
8.1t there is no difference, & 7' and 3 m m
flicker to complete verification.
—r
Flicker --- Parameter verification complete!!

| When the copy destination inverter is not the FR-F700 series, "model error (- £ )" is displayed.

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

4

Flickering

ADJUSTMENT
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5 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

¢ Resetting method

Not doing so may lead to the inverter fault and damage.

automatically switches to the above indication.

Unless reset, therefore, the inverter cannot restart. (Refer to page 74.)
e When the protective function is activated, take the corresponding corrective action, then reset the inverter, and
resume operation.

5.1 List of alarm display

When the protective function is activated, the operation panel display

When the protective function is activated, the inverter output is kept stopped.

62

Operation Panel Refer Operation Panel Name Refer
Indication Name to Indication to
HOL 4 | HOLD | Operation panel lock 63 £4 L~ | EILF* | Input phase failure 69
elc- 1 1o EOL T | EOLT | Stall Prevention 70
o Er1to 4 | Parameter write error 63 pr—— Output side earth (ground)
] cr =L E.GF ; 70
GE) - fault overcurrent protection
|l ~E! . - - Output phase failure
S re r':': ,:,3 rE1to 4 | Copy operation error 63 EoLrF ELF prlétréléﬁgn u 70
Lu -
CrLr External thermal relay
E-r Err. | Error 64 . E.OHT | 5peration-> 0
p o * i i
e OL | Stall Prevention (overcurrent) | 65 L EPTC™ | PTC thermistor operation 70
T ;
oL oL Stall prevention (overvoltage) | 65 L. E.OPT | Option alarm 70
el Communication option
1= 17110
w| rb RB Regenerative brake prealarm | 66 el E.OP1 alarm n
()] — -
g Y TH Electronic thermal relay 66 - H E. 1 | Option alarm 71
s function prealarm -
2 — cooC Epg | Parameter storage devide |
-5 PS | PU Stop 65 cooro : alarm
nr MT | Maintenance signal output | 66 £FUE | EPUE | PU disconnection 71
o CP | Parameter copy 66 £~ Er | ERET | Retry count excess 71
= ‘,:-J,_-,E L:, E PE2* aPlzrr?nmeter storage devide 71
©
= [ o= =
_E - FN Fan fault 66 g [ ,'.'/ E s
= S| E "y | ET1 |CPUerror 72
- - Overcurrent shut-off S E.CPU
cCrhr o 9o _ o .
co 4 | EOCH during acceleration 67 g -
£ | Eoc2 Overcurrent shut-off 67 Operation panel power
e during constant speed . supply short circuit
_ cCrirc E.CTE pply ( 72
cCrr o E OC3 Overcurrent shut-off during 67 cor o RS-485 terminals power
Ll ) deceleration or stop supply short circuit
- Regenerative overvoltage - = = 24VDC power output short
[ [} [l B TN
Lt E.OV1 shut-off during acceleration 67 Lo E.P24 1 Gircuit 2
o Regenerative overvoltage cr n | EcDor Output current detection 72
@ Eluc | E.OV2 | shut-off during constant 68 oo : value exceeded
= ;TJSnerative overvolage E! DH | E.IOH* | Inrush resistor overheat 72
5| E£0.3 | EOV3 | shutoff during 68 ccc « | Communication error
o K Jd h - cr E.SER* | 73
g deceleration or stop L. (inverter)
Crour | gETHT | Inverter overload shut-off | (g LR £ | EAIE* | Analog input error 73
g ) (electronic thermal relay function) - - Brake Tansisior 3l
T Motor overload shut-off - rake transistor alarm
£4 Hil |ETHM (lectronic thermal relay function) | &8 [ =Y E.BE | detection/internal circuit 69
p—— error
s E.FIN | Fin overheat 69 F— —
St c.o13 E.13 | Internal circuit error 73
£roc E |pE | Instantaneous power 69 . |
= failure protection * If an error occurs when using the FR-PU04, "Fault 14" is displayed
ELl,7 | EUVT | Undervoltage protection 69 on the FR-PU04.




7/ Causes and corrective actions

5.2 Causes and corrective actions

(1)

Error Message

A message regarding operational troubles is displayed. Output is not shut off.

Operation Panel

e
Indication HOLD ]
Name Operation panel lock
Description Operation lock mode is set. Operation other than @ is made invalid. (Refer to page 31.)
Check point e

Corrective action

Press for 2s to release lock.

Operation Panel
Indication

[} ]
Er1 -

Name

Write disable error

Description

1. You attempted to make parameter setting when Pr. 77 Parameter write selection has been set to
disable parameter write.

2. Frequency jump setting range overlapped.

3. Adjustable 5 points V/F settings overlapped

4. The PU and inverter cannot make normal communication

Check point

1. Check the setting of Pr. 77 Parameter write selection (Refer to the Instruction Manual (applied).)

2. Check the settings of Pr. 31 to 36 (frequency jump). (Refer to the Instruction Manual (applied).)

3. Check the settings of Pr. 100 to Pr. 109 (Adjustable 5 points V/F). (Refer to the Instruction Manual
(applied).)

4. Check the connection of the PU and inverter.

Operation Panel

Er2

('
-
) [N]

Indication ~
Name Write error during operation
Description 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 the 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

| I |
Indication Er3 Ly
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 the Instruction Manual (applied).)
Operation Panel -
Indication Erd [
Name Mode designation error
Description You attempted to make parameter setting in the NET operation mode when Pr. 77 is not "2".
Check point 1. Check that operation mode is "PU operation mode".

2. Check the Pr. 77 setting. (Refer to the Instruction Manual (applied).)

Corrective action

1. After setting the operation mode to the "PU operation mode", make parameter setting. (Refer to
page 57.)
2. After setting "2" in Pr. 77, make parameter setting.

Operation Panel

Indication rE1 ”~ :: /
Name Parameter read error
Description An error occurred in the EEPROM on the operation panel side during parameter copy reading.
Check point e

Corrective action

- Make parameter copy again. (Refer to page 60.)
- Check for an operation panel (FR-DUQ7) failure. Please contact your sales representative.
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Causes and corrective actions \f

Operation Panel rE2 I g
Indication Ly
Name Parameter write error
Description 1. You attempted to perform parameter copy write QUring oper‘ation. . 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-DUQ7) lit or flickering?

Corrective action

1. After stopping operation, make parameter copy again. (Refer to page 60.)
2. Check for an operation panel (FR-DUQ7) failure. Please contact your sales representative.

Operation Panel

Indication rE3 ”~ :: :"
Name Parameter verification error
Description 1. Data on the operat.ion panel side and inverter siQe are diﬁerent. . -
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 61.)
2. Check for an operation panel (FR-DUOQ7) failure. Please contact your sales representative.

Operation Panel -
pIndication rE4 "~ :: ":
Name Model error
Description A different model was used for parameter write and verification during parameter copy.
Check point Check that the verified inverter is the same model.

Corrective action

Use the same model (FR-F700 series) for parameter copy and verification.

Operation Panel Err. ~
Indication ) L,
Description 1. The RES signal is on;

2.The PU and inverter cannot make normal communication (contact fault of the connector)

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.

Operation Panel ™
Indication oL L FR-PU04 | OL
Name Stall prevention (overcurrent)

If a current of more than 120% of the rated inverter current flows in the motor, this

Duri function stops the increase in frequency until the overload current reduces to

uring : L

acceleration prevent the inverter from resulting in overcurrent shut—of_f. o
When the overload current has reduced below 120%, this function increases the
frequency again.

During If a current of more than 120% of the rated inverter current flows in the motor, this

Description constant- function lowers the frequency until the overload current reduces to prevent

speed overcurrent shut-off. When the overload current has reduced below 120%, this

operation function increases the frequency up to the set value.
If a current of more than 120% of the rated inverter current flows in the motor, this

Duri function stops the decrease in frequency until the overload current reduces to

uring : Lo

deceleration prevent the inverter from resulting in overcurrent shut-of_f. .
When the overload current has reduced below 120%, 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

. Are there any failure in peripheral devices?
. Check that the Pr. 13 Starting fiequency 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 52.)

. Set a larger value in Pr. 7 Acceleration time and Pr. 8 Deceleration time. (Refer to page 54.)

. Reduce the load weight.

. Try simple magnetic flux vector control (Pr. 80).

. Change the Pr. 14 Load pattern selection setting.

. Set stall prevention operation current in Pr. 22 Stall prevention operation level. (The initial value is 120%.)
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.)

OO wWN -

Operation Panel

_ ! -
Indication oL oo FR-PUO04 | oL
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
Duri frequency to prevent overvoltage shut-off. As soon as the regenerative energy
o uring .
Description . has reduced, deceleration resumes.
deceleration . . .
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 the Instruction Manual (applied).)
- Check for sudden speed reduction.
Check point - Regeneration avoidance function (Pr. 882 to Pr. 886) is being used? (Refer to the Instruction Manual

(applied).)

Corrective action

The deceleration time may change.
Increase the deceleration time using Pr. 8 Deceleration time.

Operat_lon_PaneI PS ,,:, ,_-, FR-PU04 | PS
Indication -
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 the 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 .

65

TROUBLESHOOTING




Causes and corrective actions \f

Operation Panel

]
Indication RB o FR-PUO4 | RB
Name Regenerative brake prealarm
Appears if the regenerative brake duty reaches or exceeds 85% of the Pr. 70 Special regenerative
o brake duty value. If the regenerative brake duty reaches 100%, a regenerative overvoltage
Description
(E. OV_) occurs.
Appears only for the 75K or more.
» 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

Indication TH T H FR-PU04 |TH
Name Electronic thermal relay function prealarm
Appears if the integrating value of the Pr. 9 Electronic thermal O/L relay reaches or exceeds 85% of
Description the preset level. If it reaches 100% of the Pr. 9 Electronic thermal O/L relay setting, a motor overload
shut-off (E. THM) occurs.
Check point 1. Check for large load or sudden acceleration.

2. s the Pr. 9 Electronic thermal O/L relay setting is appropriate? (Refer to page 33.)

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 33.)

Operat.lon_PaneI MT ::‘, FR-PUO04
Indication
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 larger than the Pr. 504 Maintenance timer alarm output set time
Check point

setting. (Refer to the Instruction Manual (applied).)

Corrective action

Setting "0" in Pr. 503 Maintenance timer erraces the signal.

Operation Panel

=0 i
Indication cp Lt FR-PUO4
Name Parameter copy
o Appears when parameters are copied between models with capacities of 55K or less and 75K or
Description more
. 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.90, Pr.158, Pr.190 to
Check point

Pr.196, and Pr.893 is necessary.

Corrective action

Set the initial value in Pr. 989 Parameter copy alarm release.

(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 the
Instruction Manual (applied).))

opfgztig:i::"e' FN E A FR-PU04 |FN
Name Fan fault
For the inverter that contains a cooling fan, = - appears on the operation panel when the cooling
Description 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 E.OC1 e FR-PU04 | OC During Accs
Indication R
Name Overcurrent shut-off during acceleration
o When the inverter output current reaches or exceeds approximately 170% of the rated current during

Description . A . i
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.

Check point 4. Check that the Pr. 3 Base frequency setting is not 60Hz when the motor rated frequency is 50Hz.

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.)

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 avoid output short circuit.

4. Set the Pr. 3 Base frequency to 50Hz. (Refer to page 34.)

5. Perform a correct stall prevention operation. (Refer to the Instruction Manual (applied).)

6. Set base voltage (rated voltage of the motor, etc.) in Pr. 19 Base frequency voltage. (Refer to the
Instruction Manual (applied).)

Operation Panel el u I i}
Indication E.OC2 L C FR-PU04 | Stedy Spd OC
Name Overcurrent shut-off during constant speed
o When the inverter output current reaches or exceeds approximately 170% of the rated current

Description . . . RS : .
during 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

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 the Instruction Manual (applied).)

Operation Panel

Indication E.OC3 ] FR-PU04 | OC During Dec
Name Overcurrent shut-off during deceleration or stop
When the inverter output current reaches or exceeds approximately 170% of the rated inverter
Description current during deceleration (other than acceleration or constant speed), the protective circuit is
activated to stop the inverter output.
1. Check for sudden speed reduction.
Check point 2. Check for output short circuit.

3. Check for too fast operation of the motor's mechanical brake.
4. Check that stall prevention operation setting is correct.

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 the Instruction Manual (applied).)

Operation Panel

Indication E.OV1 TR FR-PU04 | OV During Acc
Name Regenerative overvoltage shutoff 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 the Instruction Manual (applied).)

67

TROUBLESHOOTING




Causes and corrective actions

AN

Operation Panel

Indication E.OV2 cCauc FR-PU04 | Stedy Spd OV
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 the Instruction Manual (applied).)
- Use the brake unit or power regeneration common converter (FR-CV) as required.

Operation Panel

Indication E.OV3 =) FR-PU04 | 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 the Instruction Manual (applied).)
- Use the brake unit or power regeneration common converter (FR-CV) as required.

Operation Panel

Indication E.THT -1 H! FR-PUO04 | Inv. Overload
Name Inverter overload shut-off (electronic thermal relay function)-1
If a current not less than 120% of the rated output current flows and overcurrent shut-off does not
Description occur (170% or Iess),l inverse-time characteristics cause the electronicl thermal relay to 'be .
activated to stop the inverter output in order to protect the output transistors. (overload immunity
120% 60s)
Check point Check the motor for use under overload.

Corrective action

Reduce the load weight.

Operation Panel
Indication

Cm L
E.THM Caor

FR-PU04 | Motor Overload

Name

Motor overload shut-off (electronic thermal relay function)-1

Description

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 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.

Check point

1. Check the motor for use under overload.

2. Check that the setting of Pr. 71 Applied motor for motor selection is correct. (Refer to the 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 the Instruction Manual (applied).)

*1
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7/ Causes and corrective actions

OPf;Ztig:izs"e' E.FIN EFl A FR-PU04 | H/Sink O/Temp
Name Fin overheat
Description If the heatsink overheats, the temperature sensor is actuated to stop the inverter output.
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.

°pfr:3ti::"a’:i:s"e' E.IPF 1 RE FR-PUO4 | Inst. Pwr. Loss
Name Instantaneous power failure protection

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

Description alarm warning output is not provided, 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.

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 the
Instruction Manual (applied).)

Operation Panel
Indication

E.BE |

C. oC

FR-PUO04 | Br. Cct. Fault

Name

Brake transistor alarm detection

Description

This function stops the inverter output if an alarm occurs in the brake circuit, e.g. damaged brake
transistors when using functions of the 75K or more.

In this case, the inverter must be powered off immediately.

For the 55K or less, it appears when an internal circuit error occurred.

Check point

- Reduce the load inertia.
- Check that the frequency of using the brake is proper.
- Check that the brake resistor selected is correct.

Corrective action

For the 75K or more, when the protective function is activated even if the above measures are
taken, replace the brake unit with a new one.
For the 55K or less, replace the inverter.

OPf;Ztig:izs"e' E.UVT Elll FR-PU04 | Under Voltage
Name Undervoltage protection

If the power supply voltage of the inverter reduces, the control circuit will not perform normal functions.
In addition, the motor torque wiil be insufficient and/or heat generation will increase. To prevent

Description this, if the power supply voltage reduces below about 150V (300VAC for the 400V class), this
function stops the inverter output.
When a jumper is not connected across P/+-P1, the undervoltage protective function is activated.

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.

3. If the problem still persists after taking the above measure, please contact your sales
representative.

Operation Panel

Indication E.ILF = FR-PU04 | Fault 14
Name Input phase failure
Description This alarm is output when function valid s'etting (=1) is set in Pr:872 Input phase failure protection selection
and one phase of the three phase power input opens. (Refer to the 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.
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Optlerat_ion_PaneI E.OLT :: :-:: :- FR-PUO04 Still Pre_v STP ( OIT shown during stall
ndication - prevention operation)
Name Stall prevention
Description If the frequency has fallen to 0.§Hz by stall prevention operatign and remains. fOI"3S, e.m alarm
(E.OLT) appears to shutoff the inverter output. OL appears while stall prevention is being activated.
Check point - Check the motor for use under overload. (Refer to the Instruction Manual (applied).)

Corrective action

- Reduce the load weight.

Operation Panel

Indication E.GF - L FR-PU04 | Ground Fault
Name Output side earth (ground) fault overcurrent protection
Description This function stops the inverter output if an earth (ground) fgult overcurrent flows due to an earth
(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 Y I
Indication E.LF c.o FR-PU04 | —
Name Output phase failure protection
. This function stops the inverter output if one of the three phases (U, V, W) on the inverter's output
Description . .
side (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 E.OHT Enar FR-PU04 | OH Fault
Indication ol
Name External thermal relay operation =2
. If the external thermal relay provided for motor overheat protection, or the internally mounted

Description . ) \ .
temperature relay in the motor, etc. switches on (contacts open), the inverter output is stopped.
- Check for motor overheating.

Check point - 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

[ -
Indication E.PTC caL FR-PUO4 | Fault 14
Name PTC thermistor operation
o Appears when the motor overheat status is detected for 10s or more by the external PTC

Description ! . .
thermistor input connected to the terminal AU.
- Check the connection between the PTC thermistor switch and 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 the Instruction
Manual (applied).)

Corrective action

Reduce the load weight.

Operation Panel

Cro } :
Indication E.OPT Cair FR-PU04 | Option Fault
Name Option alarm
. Appears when the AC power supply is connected to the terminal R/L1, S/L2, T/L3 accidentally
Description ) .
when a high power factor converter is connected.
Check point - Check that the AC power supply is not connected to the terminal R/L1, S/L2, T/L3 when a high power

factor converter (FR-HC, MT-HC) or power regenerative common converter (FR-CV) 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.
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Operation Panel

cCro o - i
Indication E.OP1 o FR-PU04 | Option slot alarm 1
Name Communication option alarm
Description Stops the inverter output if a communication line error of the communication option occurs.
- 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 communication cable connecting.

Operation Panel

[ ] -
Indication E.1 . ' FR-PUO4 | Fault1
Name Option alarm
. Stops the inverter output if a contact fault or the like of the connector between the inverter and
Description i .
communication option occurs.
Check point 1. Check that the plug-in option is plugged into the connector securely.

2. Check for excess electrical noises around the inverter.

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.

Operation Panel

Indication E.PE ,': - ,': FR-PU04 | 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 L Iy
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
Indication

-
-

E.PUE conc

FR-PU04 | PU Leave Out

-

Name

PU disconnected

Description

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 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) is fitted tightly.
- Check the Pr. 75 setting.

Corrective action

Fit the FR-DUQ7 or parameter unit (FR-PU04) securely.

Operation Panel ) "~
Indication E.RET CaC FR-PU04 | Retry No Over
Name Retry count excess
o If operation cannot be resumed properly within the number of retries set, this function stops the
Description .
inverter output.
Check point Find the cause of alarm occurrence.

Corrective action

Eliminate the cause of the error preceding this error indication.
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E.6 £ [ Fault 6
Operation Panel E.7 g 7 FR-PU04 |Fault?
Indication L. !
[ N
E.CPU gl I ua i CPU Fault
Name CPU fault
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.

opfrat.m".Pa"e' E.CTE FrTrE FR-PU04 |——
ndication = ol -
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
Description communication from the PU connector cannot be made. When the power supply for the RS-485
terminals are shorted, 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 a short circuit in 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

Indication E.P24 o e ke FR-PU04 |E.P24
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

[ e N | .
Indication E.CDO b = I K] FR-PUO4 | Fault 14
Name Output current detection value excess
- 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
Check point time, Pr. 166 Output current detection signal retention time, Pr. 167 Output current detection operation

selection. (Refer to the Instruction Manual (applied).)

Operation Panel

[ NN} N
Indication E.IOH caonr FR-PUO4 | Fault 14
Name Inrush resistance overheat
Description This function is activated when the resistor of the inrush current limit circuit overheats.
Check point 1. Check that the inrush current is not large.

2. Check that frequent ON/OFF is not repeated in the circuit which starts upon powering on.

Corrective action

1. The inrush current limit circuit failure

2. Configure a circuit where frequent ON/OFF is not repeated.
If the problem still persists after taking the above measure, please contact your sales
representative.
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Operation Panel

Indication E.SER e Il FR-PU04 | Fault 14
Name Communication error (inverter)
This function stops the inverter output when communication error occurs consecutively for more than
Description permissible retry f:ou.nt when a value other thap "9999" ‘is set iq Pr. 335 RS-485 con.zmunication retrj‘/ 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

[ R -
Indication E.AIE cCanC FR-PU04 | Fault 14
Name Analog input error
g Appears when 30mA or more is input or a voltage (7.5V or more) is input with the terminal 2/4 set
Description )
to current input.
Check point Check the setting of Pr. 73 Analog input selection and Pr. 267 Terminal 4 input selection. (Refer to the

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. (Refer to the Instruction Manual (applied).)

Operation Panel

Z [ (] .
Indication E.13 . 13 FR-PUO4 | Fault 13
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.CDO, E.IOH, E.SER, E.AIE are activated when using the FR-PU04, "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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5.3 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.

It takes about 1s for reset.

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 67 for major fault.))

Operation 2:...... Switch power off once, then switch it on again.

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 status.)

Inverter

RES
SD

5.4 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.

Actual | Digital Actual | Digital Actual

Digital

)

=~
Ny
=
]

=)

~

'™ — ‘= —
U (R

—
] (X [ )
<
_—

r~

l‘
=~
U]

-~ S~
R
(=0
L < 1

J

~
~!

=
~

3L

[©) (=) & [ (] (&) () (&) (&) (2]

~
~

'~

Xy
OHdEHE EME EEE

DR EEEHE EE GO EE

Ol O il
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7/ Check and clear of the alarm history

5.5 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 Flickering

v

Flickering

=l
=]

NS

7 NN
g \Energization time ~,
J00 MM
Ay A CuLLufy
" Flickering >
Alarm history number
(The number of past alarms is displayed.)
Press the
= 0 setting =
v dial.

Flickerin
N S Press the
- 0 - G
/, Q é dial.
Efj C\ﬂ

N Flickering

— Press the
BEE - 05 - G
ﬁ dial.

— 11—
111

7, N
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(2) Clearing procedure

—] POINT i

- The alarm history can be cleared by setting "1" in Ex.CL Alarm history clear. (The alarm history is not cleared
when "1" is set in Pr. 77 Parameter write selection)

Operation
MON = =1
1.Screen at powering on PU_EXT NET

FWD

The monitor display appears.

2 .Press to choose the parameter @

setting mode.

The parameter
number previously
read appears.

3.Tum @ until £~ ! (alarm history clear)

appears. O
4 Press @ to read the currently set value.

" O "(initial value) appears. @

5.Tum @counterclockwise to change
it to the setting value of " } ". )

6.Press @ to set. @ = -i—/'m

Flicker --- Alarm history clear complete!!
- Press to read another parameter.

: Press@ to show the setting again.

- Press @ twice to show the next parameter.
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-7 Check first when you have troubles.

5.6 Check first when you have troubles.

—l POINT i

If the cause is still unknown after every check, it is recommended to initialize the parameters (initial value) then
re-set the required parameter values and check again.

5.6.1 Motor does not rotate as commanded

—{ 1) Check the Pr. 0 Torque boost. (Refer to page 52) ‘
| 2) 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.

——{3) Check the input signals

—Check that the 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 run 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.

| 4) Check the parameter settings |

—Check that the reverse rotation prevention selection (Pr.78) is not selected.

—Check that the operation mode selection (Pr. 79) setting is correct.

—Check that the bias and gain (calibration parameter C2 to C7) settings are correct.

—Check that the starting frequency (Pr.13) 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 maximum frequency(Pr. 1) is not zero.

—Check that the Pr.15 Jog frequency setting is not lower than the Pr. 13 Starting frequency value.

~—15) Inspection of load |

Check that the load is not too heavy.
Check that the shaft is not locked.

5.6.2 Motor generates abnormal noise

—No carrier frequency noises (metallic noises) are generated.

L Soft-PWM operation to change the motor tone into an unoffending complex tone is
factory-set to valid by the Pr.72 PWM frequency selection.
Adjust Pr.72 PWM frequency selection to change the motor tone.
(When operating the inverter with the carrier frequency of 3kHz or more set in Pr. 72, the
carrier frequency will automatically decrease if the output current of the inverter exceeds
the value in parenthesis of the rated output current on page 91. This may cause the motor
noise to increase. But it is not a fault.)

—Check for any mechanical looseness.

—Contact the motor manufacturer.

TROUBLESHOOTING

5.6.3 Motor generates heat abnormally

Is the 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.
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Check first when you have troubles. X

5.6.4 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 43)

5.6.5 Speed greatly differs from the setting

Check that the frequency setting signal is correct. (Measure the input signal level.)
Check that Pr.1, Pr.2, 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.

5.6.6 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.

5.6.7 Motor currentis 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.19 Base frequency voltage is correct

5.6.8 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 fiequency. (Refer to the Instruction Manual (applied).))

Check that the load is not too heavy.

(In agitators, etc., load may become heavier in winter.)

Check that the brake resistor is not connected to terminals P/+-P1 accidentally.

5.6.9 Speed varies during operation

(1) Inspection of load|
LCheck 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.

Check for a malfunction due to undesirable currents when the transistor output unit is connected.
(Refer to page 23)

3) Others
Check that the wiring length is not too long for V/F control

5.6.10 Operation panel (FR-DUOQ7) display is not operating

—Check that the operation panel is connected to the inverter securely.

5.6.11 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.

78



6 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.

6.1 Inspection Item

6.1.1 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.

6.1.2 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........... The screws and bolts may become loose due to vibration, temperature
changes, etc.
Tighten them according to the specified tightening torque. (Refer to page
14,)

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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AN

6.1.3 Daily and periodic inspection
c Interval o
"6 ‘g . Periodic* O x
s 8 Ins::ectlon Inspection Item 2|2 |2 Method Criterion Instrument § ]
gg | " 5(§|¢§ §5
c > > 3
- - N o
Ambient
temperature:
Surmounding Check ambient Measure 5cm away -10°C to +50°C , Thermometer,
environment temperature, humidity, | O from the inverter. non-freezing. hygrometer,
dust, dirt, etc. (Refer to page 7.) Ambient humidity: | recorder
90% or less, non-
General condensing.
Overall Check for unusual o Visual and auditory No fault
unit vibration and noise. checks.
Power Check that the main Measur.e voltages . Within permissible Tester.
supply circuit voltages are o across inverter terminal [AC (DC) voltage digital
voltage normal block R/L1, S/L2, T/L3 |fluctuation multimeter
’ phases. (Refer to page 91.)
(1) Check with megger (1) Disconnect all
(across main circuit o cables from the
terminals and earth inverter and
(ground) terminal) measure across 1)
2) Check for loose terminals R/L1, S/ 500VDC
General @ screws and bolts. © L2, T/L3, U, V, W le\;l((;)or more. class
(3) Check for overheat and earth terminal No fault megger
o) . o fau
traces on the parts. with me(ggg)er. (Refer
to page 89.
(4) Clean. o} (2) Retighten.
(3) Visual check
(1) Check conductors o
Conductors, for distortion. (1)(2) M2)
cables (2) Check cable sheaths o Visual check No fault
for breakage
Terminal Check for damage. @) Visual check No fault
block
Disconnect all cables
Main  |Inverter from the inverter and
L . measure across
circuit godule, Check resns.tance O [terminals R/L1, S/L2, T/ |(Refer to page 83) Analog
onverter |across terminals. L3. P/+ N/—and U. V tester
module W, P/+, N/— with a meter
range of 100Q.
(1) Check for chatter o (1) Auditory check.
during operation. (2) Visual check
Relay  |(2) Check for rough (8)Judge by ihe Infush 1 4)(2) No faut
surface on o and the life check of
contacts. the relay.
Smoothing | Check for fluid leakage o E)/;/Stuhﬂ ﬁpeegﬁeacnkd c#?h%e
capacitors |and crack. main circuit capacitor.
(1) Check balance of
output voltages (1) Measure voltages  |(1) Phase to phase
across phases with O across the inverter voltage balance
the inverter output terminals U- is within 4V for | Digital
Operation operated alone. V-w. the 200V and | mutimeter,
Control |check (2) Perform sequence (2) Simulatively short or within 8V for the |rectifier
circuit protective open the protective 400V type
Protective operation test to o circuit output (2) Fault must occur |voltmeter
Gircuit ensure no fault in 'termlnals of the because of
protective and inverter. sequence.
display circuits.
Visual check and judge
Smoothing | Check for fluid leakage o by the life of the main
capacitors |and clack. circuit capacitor. (Refer
to page 81.)
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c Interval »
S 9 Periodic* ‘q-g
o= . X
s 8 Ins:::cmtlon Inspection Item > % % Method Criterion Instrument § é
- Q b
<2 a 21 g » o
- - N o
(1) Check for unusual o (1) Turn by hand with
vibration and noise. power off.
Cooling |Cooling (2) Visual check. No unusual
system |fan (2) Check for loose o (3) Judge by the life vibration and noise.
connection. check of the cooling
fan (Refer to page 81.)
(1) Check for LED o (1) Lamps indicate
Displa lamp blown. indicator lamps on  |(1) Check that
play e o panel. lamps are lit.
. (2) Clean. (2) Clean with rag
Display NViust satist
- Check the readings of ust satisty Voltmeter,
Check that reading is specified and
Meter (@] the meters on the ammeter,
normal. anel management ofc
P ’ values. ’
(1) Check for unusual o (1) Auditory, sensory,
vibration and noise. visual checks.
(2) Check for unusual
General (2) Check for unusual o odor due to (1)(2) No fault
Mot odor. overheat, damage,
otor etc.
. Check with megger Disconnect cables from
Insulation |(across terminals and oluvw 5MO) or more 500V
resistance |earth (ground) o : megger
terminal) (including motor cables)

*Consult us for periodic inspection.

6.1.4 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 .

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 82.)

The life alarm output can be used as a guideline for life judgement.

Parts

Judgement level

Main circuit capacitor
Control circuit capacitor
Inrush current limit circuit

85% of the initial capacity
Estimated 10% life remaining
Estimated 10% life remaining (Power on: 100,000 times left)

Cooling fan

Less than 40% of the predetermined speed
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(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,

bit

cooling fan, and each parts of the inrush current limit circuit has reached the life alarm output level.

15

bit1 Main circuit capacitor life Bitimage is dlsplayed

e Pr.255 setting read
[0,0,0,0]0,0, 0|0 ,o|1|o|o|1| Pr255read o Pr. g
U; bit0 Control circuit capacitor life

—l POINT i

Life check of the main circuit capacitor needs to be done by Pr. 259. (Refer to the following.)

bit2 Cooling fan life in decimal
bit3 Inrush current limit circuit life

Pr255 bit Inrush current Cooling Main circuit Control circuit
(decimal) | (binary) | limit circuit life fan life capacitor life capacitor life
15 1111 O O O O
14 1110 O O O X
13 1101 O O b O
12 1100 O O PN X
1" 1011 O PN O O
10 1010 O X O X
9 1001 O ’ X O
8 1000 O ’ X X
7 0111 N O O O
6 0110 PN O O X
5 0101 X O X O
4 0100 X O X X
3 0011 X / O O
2 0010 N O X
1 0001 N N O
0 0000 X G X X

O: with alarm, x: without alarm

(2) Measuring method of life of the main circuit capacitor

—l 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.

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.

( ) FR-HC, FR-CV, FR-BU, MT-HC, MT-RC, MT-BUS5, 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.

(g) The inverter is at an alarm stop or an alarm occurred while power is off.

(h) 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)
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6.1.5 Checking the inverter and converter modules

<Preparation>
(1) Disconnect the external power supply cables (R/L1, S/L2, T/L3) and motor cables (U, V, W).
(2) Prepare a tester. (Use 100Q2 range.)

<Checking method>
Change the polarity of the tester alternately at the inverter terminals R/L1, S/L2, T/L3, U, V, W, P/+ and N/-, and
check for continuity.

—— CAUTION
1. Before measurement, check that the smoothing capacitor is discharged.
2. At the time of discontinuity, due to the smothing capacitor, the tester may not indicate «. At the time of continuity, the
measured value is several to several ten's-of ohms depending on the module type, circuit tester type, etc. If all measured
values are almost the same, the modules are without fault.

<Module device numbers and terminals to be checked>

Tester Tester
Polarity Measured Polarity Measured
@ @ Value @ @ Value Converter module Pé* Inverter module
2| p1 R/L1 | P/+ | Discontinuity D4 R/L1 | N/- | Continuity
3 P/+ | R/L1 | Continuity N/- | R/L1 | Discontinuity
o n - T T T
E D2 S/L2 | P/+ Dlscc.)ntl.nuny D5 S/L2 | N/- Cf)ntlnu.lty .
8 P/+ | S/L2 | Continuity N/- | S/L2 | Discontinuity
g T/L3 | P/+ | Discontinuity T/L3 | N/~ | Continuity
c
8 D3 P/+ | T/L3 | Continuity D6 N/- | T/L3 | Discontinuity
o) U P/+ | Discontinuity U N/= | Continuity
3 TR1 P/+ U | Continuity TR4 N/- U Discontinuity
o n - T T T
E TR3 \% P/+ Dlscc.)ntl.nuny TR6 \% N/- Cf)ntlnu.lty .
8 P/+ V | Continuity N/- V | Discontinuity
g TR5 w P/+ | Discontinuity TR2 w N/= | Continuity
£ P/+ | W | Continuity N/~ | W | Discontinuity

(Assumes the use of an analog meter.)

6.1.6 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 alcohol, as they will cause the inverter surface paint to peel off.
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6.1.7 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 Description
Interval*
Cooling fan 10 years Replace (as required.)
Main circuit smoothing capacitor 10 years Replace (as required.)
On-board smoothing capacitor 10 years Replace the board (as required)
Relays - as required.
Fuse (185K or more) 10 years Replace the fuse (as required)

* Replacement years for when the yearly average ambient temperature is 40°C
(without corrosive gas, flammable gas, oil mist, dust and dirt etc)

CAUTION
For parts replacement, consult the nearest Mitsubishi FA Center.

(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
2.2K to 5.5K MMF-06F24ES-RP1 BKO-CA1638H01 1
7.5K to 15K MMF-08D24ES-RP1 BKO-CA1639H01 2
18.5K, 22K MMF-12D24DS-RP1 BKO-CA1619H01 1
200V 30K MMF-06F24ES-RP1 BKO-CA1638H01 1
class MMF-12D24DS-RP1 BKO-CA1619H01 1
37K MMF-09D24TS-RP1 BKO-CA1640H01 2
45K, 55K MMF-12D24DS-RP1 BKO-CA1619H01 2
75K to 110K MMF-12D24DS-RP1 BKO-CA1619H01 3
3.7K, 5.5K MMF-06F24ES-RP1 BKO-CA1638H01 1
7.5K, 18.5K MMF-08D24ES-RP1 BKO-CA1639H01 2
22K, 30K MMF-12D24DS-RP1 BKO-CA1619H01 1
37K MMF-09D24TS-RP1 BKO-CA1640H01 2
400v | 45K 1o 75K MMF-12D24DS-RP1 BKO-CA1619H01 2
class | 90K to 160K 3
185K, 220K 3
250K to 315K 9LB1424H5H03 4
355K, 400K 5
450K to 560K 9LB1424S5H03 6

The FR-F720-0.75K, 1.5K, FR-F740-0.75K to 2.2K are not provided with a cooling fan.
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¢ Removal (FR-F720-2.2K to 110K, FR-F740-3.7K to 160K)
1) Push the hooks from above and remove the fan cover.

e
T
N

Z—

~==,

FR-F720-2.2K to 5.5K FR-F720-7.5K to 30K
FR-F740-3.7K, 5.5K FR-F740-7.5K to 30K

2)Disconnect the fan connectors.
3)Remove the fan.

Fan cover

Fan connection
connector

FR-F720-2.2K to 5.5K FR-F720-7.5K to 30K
FR-F740-3.7K, 5.5K FR-F740-7.5K to 30K

* The number of cooling fans differs according to the inverter capacity. (Refer to page 84)

FR-F720-37K or more
FR-F740-37K to 160K

™~ Fan connection
connector

FR-F720-37K or more
FR-F740-37K to 160K
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¢ Reinstallation (FR-F720-2.2K to 110K, FR-F740-3.7K to 160K)
1) After confirming the orientation of the fan, reinstall the fan so that the arrow on the left of "AIR FLOW" faces up.

1 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-F720-7.5K to 15K
FR-F720-2.2K to 5.5K FR-F740-7.5K to 18.5K

FR-F740-3.7K, 5.5K

v Nl

S

T—T ~ A~ T—1
FR-F720-30K FR-F720-18.5K, 22K

N e
—
=

FR-F720-37K to 110K
FR-F740-37K to 160K

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 until holes. 2. Insert hooks until

sound. you hear a click you hear a click
sound. sound.

1. Insert hooks into
holes.

FR-F720-2.2K to 5.5K FR-F720-7.5K to 30K FR-F720-37K to 110K
FR-F740-3.7K, 5.5K FR-F740-7.5K to 30K FR-F740-37K to 160K
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¢ Removal (FR-F740-185K or more)

.« Fan connection
connector

FR-F740-185K, 220K

FR-F740-250K or more

* The number of cooling fans differs according to the inverter capacity. (Refer to page 84)
¢ Reinstallation (FR-F740-185K 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.

1 AIR FLOW

PRECAUTIONS FOR MAINTENANCE AND INSPECTION

<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.
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(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.

(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.

(4) Relays

To prevent a contact fault, etc., relays must be replaced according to the cumulative number of switching times
(switching life).

6.1.8 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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Measurement of main circuit voltages,
-7 currents and powers

6.2 Measurement of main circuit voltages, currents and powers

6.2.1 Insulation resistance test using megger

For the inverter, conduct the insulation resistance test on the main circuit only as shown below and do not perform
the test on the control circuit. (Use a 500VDC megger.)

—— CAUTION
» Before performing the insulation resistance test on the external circuit, disconnect the cables from all terminals of the
inverter so that the test voltage is not applied to the inverter.
» For the continuity test of the control circuit, use a tester (high resistance range) and do not use the megger or buzzer.

Eaih (ground) terminal

6.2.2 Pressure test

Do not conduct a pressure test. Deterioration may occur.

6.2.3 Measurement of voltages and currents

Since the voltages and currents on the inverter power supply and output sides include harmonics, measurement
data depends on the instruments used and circuits measured.

When instruments for commercial frequency are used for measurement, measure the following circuits with the
instruments given on the next page.

//\\//\\//\\ Input voltage Output voltage

[v-nﬂ—wnﬂ—ﬂv—ﬁ& Input current /mwmwﬂw Output current

Inverter

Three
phase
power
supply

To the motor

: Moving-iron type

: Electrodynamometer type

tot
et 3 S

Examples of Measuring Points and Instruments

: Moving-coil type

{ P S £+ : Rectifier type
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currents and powers

AN

Measuring Points and Instruments

Item

Measuring
Point

Measuring Instrument

Remarks (Reference Measured Value)

V1

Power supply voltage

Across R/L1-S/
L2, S/L2-T/L3, T/
L3-R/L1

Moving-iron type AC voltmeter

Commercial power supply
Within permissible AC voltage fluctuation
Refer to page 91.

Power supply side
current
11

R/L1, S/L2, and
T/L3 line currents

Moving-iron type AC ammeter

Power supply side

R/L1,S/L2, T/L3and

Electrodynamic type single-phase

power RIL1-S/L2, S/L2-T/ wattmeter P1=W11+W12+W13 (3-wattmeter method)
P1 L3, T/L3-R/L1
Power supply side Calculate after measuring power supply voltage, power supply side current and power supply side power.
power factor b P4 100%
1=—X
Pft B Vix °
Output side voltage |Across U-V, V-W Rectlfler .type AC voltage meter *1 Difference between the phases is within £1% of
(Moving-iron type cannot .
V2 and W-U the maximum output voltage.
measure)
Output side current  |U, V and W line _ Difference between the phases is 10% or lower of
Moving-iron type AC ammeter *2 .
12 currents the rated inverter current.

Output side power
P2

U, V, Wand U-V,
V-W

Electrodynamic type single-phase
wattmeter

P2 = W21 + W22
2-wattmeter method (or 3-wattmeter method)

Output side power
factor
Pf2

Calculate in similar manner to power supply side power factor.

Pf2 P2

" BVaxl

x 100%

Converter output

Across P/+-N/-

Moving-coil type (such as tester)

Inverter LED display is lit. 1.35 x V1

Frequency setting Across 2, 4(+)-5 0 to 10VDC, 4 to 20mA
signal Across 1(+)-5 0 to +5VDC, 0 to +10VDC
Frequency setting  |Across 10 (+) -5 5.2vDC "5" is
power supply Across 10E(+)-5 10vDC common
Approximately 10VDC at maximum
Across AM(+)-5 frequency
(without frequency meter)
Approximately 5VDC at maximum
frequency
(without frequency meter)
T
Frequency meter Moving-coil type [«
signal (Tester and such may be used) ISVDC
Across FM(+)-SD (Internal resistance: 50kQ or
larger) W
Pulse width T1: "SD" i
Adjusted by CO (Pr:900) 1S
Pulse cycle T2: Set by Pr.55 common
(Valid for frequency
monitoring only)
Across STF, STR,
Start signal RH, RM, RL, JOG,
Select signal RT, AU, STOP, CS When open
Reset Across RES (+)-SD ON voltage: 1V or less
Output stop Across MRS (+) -SD
Continuity check*3
Alarm sianal Across A1-C1 Moving-coil type <Normal> <Abnormal>
9 Across B1-C1 (such as tester) Across A1-C1  Discontinuity Continuity
Across B1-C1  Continuity Discontinuity

*1  Use an FFT to measure the output voltage accurately. A tester or general measuring instrument cannot measure accurately.

*2  When the carrier frequency exceeds 5kHz, do not use this instrument since using it may increase eddy-current losses produced in metal parts
inside the instrument, leading to burnout. If the wiring length between the inverter and motor is long, the instrument and CT may generate
heat due to line-to-line leakage current.

*3  When the setting of Pr. 195 ABCI terminal function selection is positive logic
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7 SPECIFICATIONS

7.1 Rating

200V class

Type FR-F720-00K |0.75| 1.5 | 22 | 37 | 55 | 7.5 | 11 | 15 |185| 22 | 30 | 37 | 45 | 55 | 75 | 90 | 110
Applied motor capacity (KWy1 | 0.75| 1.5 | 2.2 | 3.7 | 55 | 7.5 | 11 | 15 |185| 22 | 30 | 37 | 45 | 55 | 75 | 90 | 110
Rated capacity (KVA)2 | 1.6 | 27 | 3.7 | 5.8 | 8.8 |11.8|[17.1|221| 27 | 32 | 43 | 53 | 65 | 81 | 110 | 132 | 165
427096 152 23 | 31 | 45 | 58 | 70 | 85 | 114 | 140 | 170 | 212 | 288 | 346 | 432

:g_ Rated current (A)s (3.6) | 6.0) | 82) | (13) | (20) | (26) | (38) | (49) | (60) | (72) | (97) | (119) | (145) | (180) | (245) | (294) | (367)
>
®) 2\{;gzad current 120% for 60s, 150% for 3s (inverse time characteristics)

Voltage*s Three-phase 200 to 240V
Rated input AC
voltage/frequency
Permissible AC
voltage fluctuation
Permissible frequency
fluctuation

Three-phase 200 to 220V 50Hz, 200 to 240V 60Hz

170 to 242V 50Hz, 170 to 264V 60Hz

+5%

Power supply

Power supply system
capacity (kVA)s
Protective structure

25|45 (55| 9 |12 |17 | 20 | 28 | 34 | 41 | 52 | 65 | 79 | 99 | 110 | 132 | 165

(JEM 1030Ys Enclosed type (IP20)-7 Open type (IP00)
Cooling system cc?c?llifr;g Forced air cooling
Approx. mass (kg) 18[22[35[35[35[|65[65[75[13[13[14[23[35][35][67]70]70

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

*2  The rated output capacity indicated assumes that the output voltage is 220V.

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

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

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

range. However, the pulse voltage value of the inverter output side voltage remains unchanged at about 2 that of the power supply.

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

*7  When the hook of the inverter front cover is cut off for installation of the plug-in option, the inverter changes to an open type (IP00).

*8 FR-DUO7: IP40 (except for the PU connector)

SPECIFICATIONS

~J

91



Rating \f

400V class
Type FR-F740-00K 075| 1.5 | 22 | 3.7 5.5 7.5 11 15 | 18,5 | 22 30 37 45 55
Applied motor capacity (kW)*1 0.75| 15 | 22 | 3.7 55 7.5 1" 15 | 185 | 22 30 37 45 55
Rated capacity (kVA)*2 1.6 | 27 | 3.7 | 5.8 88 | 122|175 |221 | 26.7 | 32.8 | 43.4 | 53.3 | 64.8 | 80.8
5 * 21| 35 |48 | 76 | 115 | 16 23 | 29 35 43 | 57 | 70 | 85 | 106
é— Rated current (A)3 a8 | @o) | @1 | 64 | @8 | 13 | (9 | @) | @0 | 36) | @8 | ®0) | 72 | (90)
O | Overload current rating*4 120% 60s, 150% 3s (inverse time characteristics)
Voltage*5 Three-phase 380 to 480V
Rated input AC voltage Three-phase 380 to 480V 50Hz/60Hz
- frequency P
g fefmis$‘b'eAC"°"age 323 to 528V 50Hz/60Hz
7 | fluctuation
@ |Permissible frequency
ﬂ%_ fluctuation 5%
:’k‘\’/")’\‘;r:”pp'ysysmmCap"‘c”y 25|45 (55| 9 | 12 | 17 | 20 | 28 | 34 | 41 | 52 | e6 | 80 | 100
Protecti truct
( JEM 1 3’;0;;“‘3 ure Enclosed type (IP20)7 Open type (IP00)
Cooling system Self-cooling Forced air cooling
Approx. mass (kg) 35[35[35[35[35|65[65]|75]75] 13| 13 ] 23] 35] 35
Type FR-F740-00K 75 | 90 | 110 | 132 | 160 | 185 | 220 | 250 | 280 | 315 | 355 | 400 | 450 | 500 | 560
Applied motor capacity (kW)*1 75 90 | 110 | 132 | 160 | 185 | 220 | 250 | 280 | 315 | 355 | 400 | 450 | 500 | 560
Rated capacity (kVA)*2 110 | 137 | 165 | 198 | 247 | 275 | 329 | 366 | 416 | 464 | 520 | 586 | 659 | 733 | 833
* 144 | 180 | 216 | 260 | 325 | 361 | 432 | 481 | 547 | 610 | 683 | 770 | 866 | 962 | 1094
E] Rated current (A)*3 (122) | (153) | (183) | (221) | (276) | (306) | (367) | (408) | (464) | (518) | (580) | (654) | (736) | (817) | (929)
5 o, o,
8 Overload current rating*4 . 120@603’15043.3.
(inverse time characteristics)
Voltage*5 Three-phase 380 to 480V
. Rated input AC voltage/frequency Three-phase 380 to 480V 50Hz/60Hz
'S | Permissible AC voltage fluctuation 323 to 528V 50Hz/60Hz
35 ..
@ Perm|s§|blefrequency +5%
g fluctuation
[e)
o | Power supply system 110 | 137 | 165 | 198 | 247 | 275 | 329 | 366 | 416 | 464 | 520 | 586 | 659 | 733 | 833

capacity (kVA)*6

Protective structure

(JEM 1030)s Open type (IP00)

Cooling system Forced air cooling

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

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

*2  The rated output capacity indicated assumes that the output voltage is 440V.

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

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

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

range. However, the pulse voltage value of the inverter output side voltage remains unchanged at about /2 that of the power supply.
*6  The power supply capacity varies with the value of the power supply side inverter impedance (including those of the input reactor and cables).
*7  When the hook of the inverter front cover is cut off for installation of the plug-in option, the inverter changes to an open type (IP00).
*8 FR-DUO7: IP40 (except for the PU connector)
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7.2 Common specifications

Control specifications

Control system

High carrier frequency PWM control (V/F control)/optimum excitation control/simple
magnetic flux vector control

Output frequency range

0.5 to 400Hz

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

Frequency | \alog input | 0.03Hz/0 to 60Hz (terminal 2, 4: 0 to 5V/11bit, 0 to 20mA/11bit, terminal 1: 0 to £10V/11bit)
setting 0.06Hz/0 to 60Hz (terminal 1: 0 to £5V/10bit)

resolution  I'FysiaTinput  [0.01Hz

Frequency |[Analoginput | 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

0 to 400Hz of the base frequency can be set from constant torque/adjustable 5 points V/F
can be selected.

Starting torque

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

Acceleration/deceleration

time setting

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

DC injection brake

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

Stall prevention operation level

Operation current level can be set (0 to 150% variable), whether to use the function or not
can be set.

Operation specifications

Terminal 2, 4: 0 to 10V, 0 to 5V, 4 to 20mA can be selected

z:t(i}:ency Analog input Terminal 1: -10 to +10V, -5 to 5V can be selected
. Ig Digital input Four-digit BCD or16-bit binary using the setting dial of the operation panel or parameter unit
signa gitatinp (when used with the option FR-A7AX)
Start sianal Available individually for forward rotation and reverse rotation. Start signal automatic self-
9 holding input (3-wire input) can be selected.

You can select any twelve signals using Pr.178 to Pr.189 (input terminal function selection) from
among multi speed selection, second function selection, terminal 4 input selection, JOG
operation selection, selection of automatic restart after instantaneous power failure, external
thermal relay input, HC connection (inverter operation enable signal), HC connection

Input signals (instantaneous power failure detection), PU operation/external interlock signal, PID control

enable terminal, PU operation, external operation switchover, output stop, start self-holding
selection, forward rotation command, reverse rotation command, inverter reset, PTC
thermistor input, PID forward reverse operation switchover, PU-NET operation switchover,
External-NET operation switchover, command source switchover.

Operational functions

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

Output signals

Operating status

You can select any seven signals using Pr.190 to Pr.196 (output terminal function selection) from
among inverter running, up-to-speed, instantaneous power failure /undervoltage, overload
warning, output frequency detection, second output frequency detection, regenerative brake
prealarm-4, electronic thermal relay function pre-alarm, PU operation mode, inverter
operation ready, output current detection, zero current detection, PID lower limit, PID upper
limit, PID forward rotation reverse rotation output, commercial power supply-inverter
switchover MC1 to MC3, fan fault output, heatsink overheat pre-alarm, inverter running start
command on, deceleration at an instantaneous power failure, PID control activated, during
retry, during PID output suspension, life alarm, alarm output 3 (power-off signal), power
savings average value update timing, current average monitor, alarm output 2, maintenance
timer alarm, remote output, minor failure output, alarm output. Open collector output (5
points), relay output (2 points) and alarm code of the inverter can be output (4 bit) from the
open collector.

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

You can select any seven 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/analog output

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

Display

PU
(FR-DUO7/
FR-PU04)

Operating
status

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

Alarm
definition

Alarm definition is displayed during the protective function is activated, output voltage/
current/frequency/cumulative energization time and eight past alarm definition is stored.

Interactive
guidance

Operation guide/trouble shooting with a help function -2
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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 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,
24\/DC power output short circuit, output current detection value excess, inrush resistance
overheat, communication alarm (inverter), analog input alarm, internal circuit error (15V power
supply), fan fault, overcurrent stall prevention, overvoltage stall prevention, electronic thermal
relay function prealarm, PU stop, maintenance timer alarm+1, brake transistor alarm detection
4, parameter write error, copy operation error, operation panel lock, parameter copy

Ambient temperature

-10°C to +50°C (non-freezing)

Ambient humidity

90%RH or less (non-condensing)

Storage temperatures

-20°C to +65°C

Atmosphere

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

Environment

Altitude, vibration

Maximum 1000m above sea level for standard operation. After that derate by 3% for every
extra 500m up to 2500m (92%) 5.9m/s2 or less *5 (conforming to JIS C 60068-2-6)

*1  Can be displayed only on the operation panel (FR-DUOQ7).
*2  Can be displayed only on the parameter unit (FR-PU04).
*3 Temperature applicable for a short period in transit, etc.

*4  Only the 75K or more functions.

*5  2.9m/s? or less for the 185K or more.
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Outline dimension drawings

7.3 Outline dimension drawings

7.3.1

e FR-F720-0.75K, 1.5K

Inverter outline dimension drawings

(o]
N~
Y =N IR
[®)y000
2-06 hole +®OOQ
@ 10
sg |00
el |
S| f H
e
95 0 5
110 ~ D
Inverter Type D D1
— FR-F720-0.75K 110 21
MM FR-F720-1.5K 125 36
= ~
Lo L B)
¢ FR-F720-2.2K, 3.7K, 5.5K
e FR-F740-0.75K, 1.5K, 2.2K, 3.7K, 5.5K
10
N~
?T - : ny
|
2-¢6 hole 2
gg (WL
JIE
il I
L 125 N 5
150 ~ 140
e * The FR-F740-0.75K to
2.2K are not provided
with a cooling fan.
=1 =4
©
¢
T‘T
144 ‘
(Unit: mm)
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e FR-F720-7.5K, 11K, 15K
e FR-F740-7.5K, 11K, 15K, 18.5K

0
~
' T
2-06 hole o _ L {Lg ,,,,, )
= = (WD
[e]
@] 0 {
2 10
~ D
220
Inverter Type H H1 D D1
FR-F720-7.5K, 11K
FR-F740-7.5K, 11K 260 | 245 | 170 | 84
FR-F720-15K
FR-F740-15K, 18.5K 300 | 285 | 190 | 1015
(Unit: mm)
e FR-F720-18.5K, 22K, 30K
e FR-F740-22K, 30K
°
- — I j} -
2-910 hole =1 |
B O SN S
[ [ ] o o
e 89
e oL e
[L10 2 10.5
230 190
250
* The FR-F720-30K is
not provided with a
wiring cover.
9
S
(Unit: mm)
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7/ Outline dimension drawings

e FR-F720-37K, 45K, 55K
e FR-F740-37K, 45K, 55K

2-¢d hole

H1

¥
=
®

E(}

]

o]

mOE4 [

H
550

o o [ ]
lﬁ} =
wz_ﬁ = ls2.
W1 D
w
Inverter Type w w1 w2 H H1 d D
FR-F720-37K
FR-F740-37K 325 270 10 530 10 10 195
FR-F720-45K, 55K
FR-F740-45K. 55K 435 380 12 525 15 12 250

(Unit: mm)
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e FR-F740-75K, 90K

2-¢12 hole o
i &
jro] jroi] g
’ ’ ==
[_B==
N @R !
. . [ ]
= =
L1 f
12 | || = 132
Wi1 D
W
Inverter Type w w1 H H1 D
FR-F740-75K 435 380 525 550 250
FR-F740-90K 465 400 595 620 300
(Unit: mm)
¢ DC reactor supplied
Rating plate
2-terminal
(for M12 bolt)
R I
8le oo il
P1 P P1,P
s
T
ole {ad
W1 ‘ 4-installation hole
w ‘ (for M6 screw) Within D ‘
‘Earth (ground) terminal ‘
for M6 screw)
Mass
Inverter Type w w1 H H1 D (kg)
FR-F740-75K(FR-HEL-H75K) 140 120 320 295 185 16
FR-F740-90K(FR-HEL-H90K) 150 130 340 310 190 20
(Unit: mm)
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e FR-F720-75K, 90K, 110K
e FR-F740-110K, 132K, 160K

2-412 hole =
@Gfm @ @ $@ er
® ® } - \;
1 T
[ B==
| O I
[
E=
0 . [ ]
T U &3 =N
LA ol i
\ 400 | o 32
465 “' D
Inverter Type H H1 D
FR-F740-110K 595 620 300
FR-F720-75K, 90K, 110K
FR-F740-132K, 160K 715 | 740 | 360
(Unit: mm)
¢ DC reactor supplied
Rating plate
2-terminal
i/ (for M12 bolt)
b|o B :
ple __elo (Al
P1 P1
Qo
HF
Iz
P
P
Om=
T T L
olo I {aa 1
! W1 ‘ 4-installation hole
w (for S screw) Within D
Earth (ground) terminal
(for S1 screw)

Inverter Type w w1 H H1 D S S$1 stgs)s
FR-F720-75K(FR-HEL-75K) 150 130 340 310 190 M6 M6 17
FR-F720-90K(FR-HEL-90K) 150 130 340 310 | 200 M6 M6 19
FR-F720-110K(FR-HEL-110K) 175 150 | 400 365 | 200 M8 M6 20 %
FR-F740-110K(FR-HEL-H110K) 150 | 130 | 340 | 310 | 195 | M6 M6 22 9
FR-F740-132K(FR-HEL-H132K) 175 | 150 | 405 | 370 | 200 | M8 M6 26 IE
FR-F740-160K(FR-HEL-H160K) 175 | 150 | 405 | 370 | 205 | M8 M6 28 3

(Unit: mm) L
O
11}
o
(/)]

~J
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Outline dimension drawings

e FR-F740-185K, 220K

3-¢12 hole 2
A =0 D] e
OO XTI (OO o — — —
I 100 ETTEDTNIO REBIENIDAD ] A
RO (o
Mo (RO |
1 OO
I
I . 5
T
1 T 5
I o
w| 2
gl & 2
g |
A H H H H H
LTI,
i
0D - T EH H H H H
A Ty ] =
3.2
49 200 200 KJL =l 380 B
498
! 450
8
°0 ° O c ©Oo
2 =
-~ N
Lso s o o OXHN|
(Unit: mm)
¢ DC reactor supplied
Rating plate
2-S2 eye nut
2-terminal (for ¢ bolt)
‘@ © £ G}%— :EM H
i { TR
P1 P1
Qo
|
I T
P
P
On=
ol & ~slad |
} Wi | | \d-installation hole
w (for S screw) Within D
Earth (ground) terminal
(for S1 screw)
* Remove the eye nut after installation of the product.
Inverter Type W | Wi | H|H | D| s |st]|s2]34 'V('f;;s
FR-F740-185K(FR-HEL-H185K) 175 150 | 405 370 240 M8 M6 - M12 29
FR-F740-220K(FR-HEL-H220K) 175 150 | 405 370 240 M8 M6 M6 M12 30
(Unit: mm)
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7/ Outline dimension drawings

e FR-F740-250K, 280K, 315K

3-012 holes
Falol o * o Lol o®
JAN ORI Il
DOm0 [
[
[T ’
<| 9
8 &
0
il
il
® o []
= O] = A& = JOT =%
2| | | s2
300 ‘ 300 380
680
RIL1| T3 | P1 ujfw ©
[sie] we[ g [V |7
|
N
S o I e} [o N S o N N
(Unit: mm)
¢ DC reactor supplied
Rating plate
‘\72—829yenut
\w 2-terminal (for ¢ bolt)
OCNE LR o 8
I I TR
P1 P1
[=]
| H
I
5 P
ON=
bl dla- ~dlad |
‘\ w1 \‘ 4-installation hole ‘
w (for S screw) Within D
‘ Earth (ground) terminal
(for S1 screw)
* Remove the eye nut after installation of the product.

Inverter Type W | Wi | H|H | D| s |st]s2]4 'V('f;;s
FR-F740-250K(FR-HEL-H250K) 190 165 | 440 | 400 | 250 M8 M8 M8 | M12 35
FR-F740-280K(FR-HEL-H280K) 190 165 | 440 | 400 | 255 M8 M8 M8 | M16 38
FR-F740-315K(FR-HEL-H315K) 210 185 | 495 | 450 | 250 | M10 | M8 M8 | M16 42

(Unit: mm)
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¢ FR-F740-355K

3-¢12 hole

i
P e P PR VoY i

T O, O,

1300
1330

A

(=T
TN ===

Gl O S L1 [ N N
12
S 315 ‘ 315 ‘ 45 | 45
790 440
HR/H HT/L3 HP1 HU HW
ps2 N e v S
o L [e] [6) L o
I
(Unit: mm)
¢ DC reactor supplied
Rating plate
2-M8 eye nut
2-terminal (for M16 bolt)
Ble  Slo
[ 1
P1
S
H| 4l
3 &
<| <
P
P
On=
T T L
E
N - =
} 185 ||\ 4-instalation hole
210 (for M10 screw) Within 250
Earth (ground) terminal
(for M8 screw)
* Remove the eye nut after installation of the product.
Mass
Inverter Type
yp (ko)
FR-F740-355K(FR-HEL-H355K) 46
(Unit: mm)
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7/ Outline dimension drawings

e FR-F740-400K

/ 3-912 hole
e ¥ Ol = i = oI+ =5 é—é/
R ORI JEAT, | T ===
To0DUODIONDN
TonDODIOmDN
i
T I. °
88 i
8 8
il
. . |
T R[0T =  x = JOR= ] x
12
S 315 ‘ 315 ‘ 45 | a5
790 440
H RIL1 HT/LS H P1 HU HW
SER F/+ v g
o | [e] [e) | [e]
J 13
- [© | - o [¢] — 0)
(Unit: mm)
¢ DC reactor supplied
Rating plate
2-terminal 2-M8 eye nut
4-¢15 hole
o4 :
= &éj 3 »A‘ H
Hpte)o T Cliitss
P1
2 2
P
2 8
40
ma
N ‘ o
e =
195 4-installation hole
220 (for M10 screw) Within 250
Within 235
Earth (ground) terminal
(for M8 screw)
* Remove the eye nut after installation of the product. 7))
Z
Inverter Type szgs)s 8
FR-F740-400K(FR-HEL-H400K) 50 g
L
(Unit: mm) B
o
(/)]
7
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e FR-F740-450K

4-¢12 hole
o [Bla o b o [l o ZT‘F 4
0]
| RO, AR, O, Q| |-
i
[

o O
3| B
. . . . - -
1 T [O] e e [OT P ‘?‘145 45
- 300 ‘ 300 ‘ 300 ‘ 440
995
950
RL1 SL2 T3 N- P P+ U V W :
e
[ [ O o] o [0
gl L [ |5
” [O | ) [] [} o]
(Unit: mm)
¢ DC reactor supplied
Rating plate
2-terminal 2-M8 eye nut
4-¢15 hole
‘E aTira F“J i3
%ﬁi P1$ e} :T@ @;Jﬁ
P1
2 2
H| H
0 o
2 8
4-installation hole
(for M10 screw) Within 270
Within 240
Earth (ground) terminal
(for M8 screw)
* Remove the eye nut after installation of the product.
Inverter Type N:f gs)s
FR-F740-450K(FR-HEL-H450K) 57
(Unit: mm)
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e FR-F740-500K, 560K

4-912 hole
[ ORI Y I ===
100
oo
= o Py Y o} ps = < <
124 Iso‘o ‘ 300 ‘ ‘."SO(‘) ‘ 240 45 45
995
950
HR/H HS/LZ TI3 HN/- Pl PF U Hv va -
(Unit: mm)
¢ DC reactor supplied
Rating plate
o =]
e -
P o AR S
-terminal
4-915 hole
FPolo AP b
oF
\i:E‘ * Remove the eye nut after installation of the product.
Within 245 75
2-M12 eye nut
4-installation hole ! D1+10 ‘
(for M10 screw) D+10
Inverter Type H D D1 I\I:Egs)s
FR-F740-500K(FR-HEL-H500K) 345 | 455 | 405 67
FR-F740-560K(FR-HEL-H560K) 360 | 460 | 410 85
(Unit: mm)
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Outline dimension drawings \f

7.3.2 Operation panel (FR-DUO07) outline dimension drawings

<Outline drawing> <Panel cutting dimension drawing>
Panel 278
FR-DUO7 :
L
Cable
3 Operation panel connection connector
(FR-ADP)

7.3.3 Parameter unit (FR-PU04) outline dimension drawings

« FR-PU04

<Outline drawing> <Panel cutting dimension drawing>

16.5
24
48" 13 « 2375
15 105 ‘ © 11.75 . 5-¢4 hole
— o — @ S
- A s N~ F‘
] N ‘ iifi ‘_3 \rj\i‘gj ‘ ﬁ’*
| @ g 2
o ‘ i 0 #1.25‘
oo e | P |
OO0 5-M3 screw ‘
8 8 \ / Effective \
depth 4.5 -
o0 \ P \
|

I
{/
\

Select the installation screws whose length will not exceed the effective depth of the installation screws threads.
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7/Heatsink protrusion attachment procedure

7.4 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.

7.4.1 When using a heatsink protrusion attachment (FR-A7CN)

For the FR-F720-2.2K to 110K, FR-F740-0.75K to 160K, a heatsink can be protruded outside the enclosure using a
heatsink protrusion attachment (FR-A7CN). 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 (FR-
A7CNO1 to 10)".

7.4.2 Protrusion of heatsink of the FR-F740-185K or more

(1) Panel cutting
Cut the panel of the enclosure according to the inverter capacity.

e FR-F740-185K, 220K e FR-F740-250K, 280K, 315K
6-M10 screw
484 - 6-M10 screw
e % © ‘ 300 ‘ 300 ‘
4 + £ - L l lé/
83 Hole
o § % Hole
T-giﬂ* : : = ¥ ¥
e FR-F740-355K, 400K e FR-F740-450K, 500K, 560K
771 6-M10 screw 976 8-M10 screw
- 300 300 300
315 315 o ‘
S T -
S 3 Hole g é Hole
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Heatsink protrusion attachment procedure\f

(2) Shift and removal of a rear side installation frame

e FR-F740-185K to 315K

One installation frame is attached to each of the upper and lower Shiﬂm
part of the inverter. Change the position of the rear side installa- 4} Upper

IO 5= = installation
tion frame on the upper and lower side of the inverter to the front I E - :‘rame I
Ml DADUNO0

side as shown on the right. When changing the installation i M
frames, make sure that the installation orientation is correct. .

=m
] e

|’ 1 .
~~" installation
Shifu frame

e FR-F740-355K 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 iy Upper installation

) . . il — — — | frame (rear side)
upper and lower side of the inverter as shown on the right. T
(10 MDD |

Removal

[T
—

{11 pe—
S <! frame (rear side)

RemovaN

9
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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-F740-250K or more, there are finger

Enclosure guards behind the enclosure. Therefore, the
3Inside the Exhausted ai thickness of the panel should be less than 10mm
enclosure| | =X0austed air (*1) and also do not place anything around finger

b~ guards to avoid contact with the finger guards.
i —7
ORI [
CROUROURORAOND fo Enclosure

b VUO0000mD |

(10 COIm

[
°

Inverter 10* 140

" Finger guard
. - Installation ©
I::> i frame -~ | o

—il

i aon
000D - DommD HHHHH Inverter Type (E:n)
=y
Cooling| Dimension of FR-F740-185K, 220K 185
wind | the outside of
9. the enclosure FR-F740-250K to 560K 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.

B careful not to drop screws, dust etc. into the inverter and cooling fan section.
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APPENDICES

| Appendix 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

Adjust the output torque of
the motor (current)

Manual torque boost

Pr. 0, Pr. 46

Simple magnetic flux vector control

Pr. 80, Pr. 90

Slip compensation

Pr. 246 to Pr. 247

Stall prevention operation

Pr. 22, Pr. 23, Pr. 48, Pr. 49, Pr. 66,
Pr. 148, Pr. 149, Pr. 154, Pr. 156, Pr.
157

Limit the output frequency

Maximum/minimum frequency

Pr.1,Pr.2, Pr. 18

Avoid mechanical resonance points (frequency jump)

Pr. 31 to Pr. 36

Set V/F pattern

Base frequency, voltage

Pr. 3, Pr. 19, Pr. 47

V/F pattern matching applications

Pr. 14

Adjustable 5 points V/F

Pr. 71, Pr. 100 to Pr. 109

Frequency setting with
terminals

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

Acceleration/deceleration
time/pattern adjustment

Acceleration/deceleration time setting

Pr. 7, Pr. 8, Pr. 20, Pr. 21, Pr. 44, Pr. 45

Starting frequency

Pr. 13

Acceleration/ deceleration pattern and back lash measures

Pr. 29, Pr. 140 to Pr. 143

Regeneration avoidance functions at deceleration

Pr. 882 to Pr. 886

Motor protection from overheat (electronic thermal relay

Selection and protection of a function) Pr.9, Pr. 51
motor

Use the constant torque motor (applied motor) Pr. 71

DC injection brake Pr.10 to Pr. 12
Motor brake and stop Selection of regeneration unit Pr. 30, Pr. 70
operation Selection of motor stopping method Pr. 250

Decelerate the motor to a stop at instantaneous power failure

Pr. 261 to Pr. 266

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 function signal (RT) | Pr. 155

Terminal assignment of output terminal

Pr. 190 to Pr. 196

Detection of output frequency (SU, FU, FU2 signal)

Pr. 41, Pr. 42, Pr. 43, Pr. 50

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. 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
and current

Detection of output frequency (SU, FU, FU2 signal)

Pr. 41 to Pr. 43, Pr. 50

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

Pr. 150 to Pr. 153, Pr. 166,
Pr. 167
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Purpose of Use

Parameter Number

Operation selection at power
failure and instantaneous
power failure

Restart operation after instantaneous power failure

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

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

Regeneration avoidance function

Pr. 882 to Pr. 886

Energy saving operation

Energy saving control selection

Pr. 60

How much energy can be saved (energy saving monitor)

Pr. 891 to Pr. 899

Reduction of the motor noise
Measures against noise and
leakage currents

Carrier frequency and SoftPWM selection

Pr. 72, Pr. 240, Pr. 260

Noise elimination at the analog input

Pr. 74

Frequency setting by analog
input

Analog input selection

Pr. 73, Pr. 267

Override function

Pr. 73, Pr. 252, Pr. 253

Noise elimination at the analog input

Pr. 74

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

RIS U preventlop 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
and operation location

Operation command source and speed command source
during communication operation

Pr. 338, Pr. 339

Selection of the NET mode operation control source

Pr. 550

Selection of the PU mode operation control source

Pr. 551

Communication operation
and setting

Communication initial setting

Pr. 117 to Pr. 124,
Pr. 331 to Pr. 337, Pr. 341

Control of parameter write by communication

Pr. 342

ModbusRTU communication specifications

Pr. 343

Operation command source and speed command source
during communication operation

Pr. 338, Pr. 339

Selection of the NET mode operation control source

Pr. 550

ModbusRTU protocol (communication protocol selection)

Pr. 549

Special operation and
frequency control

PID control

Pr. 127 to Pr. 134, Pr. 575 to Pr. 577

Switch between the inverter operation and commercial
power-supply operation to use

Pr.

-

135 to Pr. 139, Pr. 159

Useful functions

Free parameter

Pr. 888, Pr. 889

Increase cooling fan life

Pr. 244

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

Setting from the parameter
unit and operation panel

Parameter unit

language switchover Pr. 145
Operation selection of the operation panel Pr. 161
Buzzer control of the operation panel Pr. 990
Contrast adjustment of the parameter unit Pr. 991
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Appendix 2 Extended parameters

Appendix 2-1 Used to display the extended parameters.

Operation
1. Screen at powering on i Pliljggxz_-iUEfi

The monitor display appears. ——

2 Press to choose PU indication is lit.

the PU operation mode. ‘ = m
The parameter
3. Press to choose the parameter @ = m numtr))er read

setting mode. previously appears.

®

4. Tun until 2 150 (Pr. 160) /o
appears. "
\>

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

6. Turn 0 to change it to the set value

"aooon
of "Ggga"

7. Press @ to set. @ = m m
—r

Flicker --- Parameter setting complete!!

/
N,

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

After parameter setting is completed, press once to show the alarm history and
press twice to return to the monitor display. To change settings of other parameters,
perform the operation in above steps 3 to 7.

I ? Error display?

& £~ ! Ifthe operation panel does not have the write precedence
I If the setting has not been changed, the value does not flicker and the next parameter number appears.
Pr. 160 Description
9999 Only the simple mode parameters can be displayed
(Initial Value) y P P played.
0 Simple mode and extended mode parameters can be displayed.
1 Only the parameters registered in the user group can be displayed.
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Appendix 2-2 Extended parameter list

. )
n
indicates simple mode parameters. -
3
c Parameter Param | Param aAr:m Q
) ” I Initial eter eter peter E
= 4 ncre e
0 LR Name ments | Value Range Description CoPY | cear | clear g
3 35 O: enabled o
g x : disabled ye]
()
- Set the output voltage at 0Hz as %. ko]
é 6/4/3/2/ *1 .Initial values dliffer according to the g
o 0 Torque boost 0.1% | 1.5/1% |0 to 30% inverter capacity. (0.75K/1.5Kt0 3.7K/ | o le) o) 'l>-<'
8 1 5.5K, 7.5K / 11K to 37K/ 45K, 55K/ 1]
g 75K or more)
[ Set the torque boost when the RT signal
>
0t030% |,
§ 46 E:g;nd torque 0.1% | 9999 ° lison. o|lo|o
9999 Without second torque boost
: Set the upper limit of the output frequency.
Maximum
g 1 " 0.01Hz 6g)a02{2 0to 120Hz [*2 The setting depends on the inverter| O ®) @)
£ - requency capacity (55K or less/75k or more)
£ 0
EG 2 Minimum frequency | 0.01Hz | OHz |0 to 120Hz |Set the lower limit of the output frequency.| O | O | O
>
E E High speed 120/ 1S;—)(t”\f;/hen performing the operation at
= 18 |maximum 0.01Hz  |120t0 400Hz |, <-" 2 O more. , o|lo| o
= frequenc 60Hz*3 3 The setting depends on the inverter
q Yy capacity (55K or less/75k or more)
[} Set the frequency when the motor rated
g 3 Base frequency 001Hz| 60Hz |0t0400Hz | L0 B o rated. (5OHZ/60HZ) o|o|o
c>i B f 0to 1000V |Set the base voltage.
g 19 V:Ifae éequency 01V | 9999 [8888 95% of power supply voltage olo|o
% 9 9999 Same as power supply voltage
2 Set the base frequency when the RT
b 0to400Hz |~ .
3 47 fsrzczzgcw)': (base | 011z | 9999 signal is on. ololo
& quency 9999 Second V/F is invalid

Multi-speed setting
4 (high speed)
5 Multi-speed setting

0.01Hz | 60Hz |0 to 400Hz |Set frequency when the RT signal is on. (@] (@] O

0.01Hz | 30Hz |0 to 400Hz |Set frequency when the RM signal is on.| O e} @)

c

kel

®

3 (middle speed)

e Multi-speed setting S

c 6 0.01Hz | 10Hz |0 to 400Hz |Set frequency when the RL signal is on.| O e} @)

e (low speed)

[0]

» i-

3 24 Mulltl spfed o7 010 400Hz,

o to |setting(4 speedto 7 | 0.01Hz | 9999 9999 Frequency from 4 speed to 15 speedcan | © | © | ©

9 27 |speed) be set according to the combination of the

= 232 |Multi-speed RH, RM, RL and REX signals.

= to |setting(8 speed to | 0.01Hz | 9999 g;gg 00z, 19999: not selected o|lo|o
239 |15 speed)
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c Parameter Param | Param All
o ” I Initial eter | eter p:tr::n
S 38 Name mnecr:fs \2; I:Te Range Description CoPY | ctear | clear
5 35 O: enabled
[ x5 .
-4 x : disabled
Set the motor acceleration time.
7 Acceleration time 0.4/ 5/15s *4 0 to 3600/ *4  Initial values differ according to the inverter| O @) @)
0.01s 360s .
capacity. (7.5K or less/11K or more)
Set the motor deceleration time.
8 Deceleration time 00611/3 10{305 gégS%OO/ *5  Initial values differ according to the inverter]| O | O | O
g’ ’ capacity. (7.5K or less/11K or more)
] Acceleration/ Set tTe f:feqL;chylrefe;‘ren?‘ed a;
2 20 |deceleration 0.01Hz| B0Hz |1 to 400HZ |26CE Eration/aeceieration ime. As o|lo]|o
= f f acceleration/deceleration time, set the
S reterence irequency frequency change time from stop to Pr. 20.
© ] Increments and
o 0 Increments: 0.1s i ‘
Q Acceleration/ Range: 0 to 3600s Zicle?gr;ii:)%'i °
3 21 |deceleration time 1 0 o o|lo| o
= . ¢ | ts: 0.01 deceleration time
S increments 1 nerements: 4.01S | setting can be
© Range: 0 to 360s
ko changed.
8 Second . o
£ . 0.1/ 0 to 3600/ |Set the acceleration/deceleration time
44 |acceleration/ 5s ) . 0| 0| O
. . 0.01s 360s when the RT signal is on.
deceleration time
s d 04/ 010 3600/ |Set the deceleration time when the RT
45 d ecoln tion ti 0 615 9999 |360s signal is on. O O O
eceleration time ’ 9999 Acceleration time = deceleration time
Rated 0 to 500/ Set the rated motor current
Electronic thermal : i .
c T 9 OIL rel 001?;*/6 lgn?nlir 0to 3600A |*6 The setting depends on the inverter| O (@) (@]
o® ET relay ’ P *6 capacity (55K or less/75k or more)
©209 current
‘;i g ‘é:%’ 0 to 500A gladi valid \(/jvhen the RT signal is on.
o263 . 0 to 3600A et the rated motor current.
% % 8 % ; Second electronic 0.01/ 9999 |7 *7 The setting depends on the inverter o o o
s= % = 5 thermal O/L relay 0.1A*7 capacity (55K or less/75k or more)
9999 Secqnd electronic thermal O/L relay
invalid
010 120Hz $§t the operation frequency of the DC
DC injection brake injection brake.
10 o eraJtion frequenc 0.01Hz| 3Hz Operate when the output frequency oO| O | O
° P q Y 9999 becomes less than or equal to Pr.13
S Starting frequency.
5 o DC injection brake disabled
s 11 DC injection brake 01s 058 0 injection .ra e. 1sable R— o o o
5 operation time . . 0.1t0 10s Set the operation time of the DC injection
.0C_>, brake.
O 0 DC injection brake disabled
[a) ———
12 DC injection brake 0.1% 41211% Sget tTe't'D|C |nj|ect|ond2frake voltadge (totrquteh). o o o
. A% . * nitial values differ according to the
8 0,
operation voltage 0110 30% inverter capacity. (7.5K or less/11K to
55K/75K or more)
§ 13 Starting frequency |0.01Hz| 0.5Hz |0 to 60Hz |Starting frequency can be set. oO|o|oO
(0] . . .
q?'; 0.0t0 10.0s ;:;;::c:oldlng time of Pr.13 Starting
o 571 ;Z:ftj'ng time at a 0.1s | 9999 o|lo|o
'g 9999 Holding function at a start is invalid
n
£ ol 0 For constant torque load
£ Load pattern
E55| 14 P 1 1 _ o|lo|o
L oS selection 1 For variable-torque load
SEg
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c Parameter Param | Param All
) ” I Initial eter | eter p:tr::n
S 38 Name mnecr:fs \2; I:Te Range Description CoPY | ctear | clear
T g5 O: enabled
g x : disabled
15 Jog frequency 0.01Hz| 5Hz |0 to 400Hz |Set the frequency for jog operation. O| O | O
Set the acceleration/deceleration time for
_5 jog operation. Set the time taken to reach
© the frequency set in Pr.20 Acceleration/
2 Jog acceleration/ 0.1/ 0 to 3600/ |deceleration reference frequency for
o 16 0.5s ©) ®) ©)
o deceleration time 0.01s ' 360s acceleration/deceleration time. (Initial
3 value is 60Hz)
In addition, acceleration/deceleration time
can not be set separately.
Ssa
S own i
g 2 n§: 0 Open input always
3= 17 MRS input selection 1 0 O| 0| O
o3 8E 5 Normally closed input (NC contact input
_IS’ 5 -% specifications)
18 Refer to Pr.1 and Pr.2.
19 Refer to Pr.3.
20,21 |Refer to Pr.7 and Pr.S.
0 Stall prevention operation selection
Stall i becomes invalid.
22 a ptfevel” |o|n 01% | 120% [~ [Setthe current value at which stal o|lo|o
operation leve ’ ° prevention operation is started.
9999 Analog variable
Stall prevention The stall operation level can be reduced
operation level 0 to 200% |when operating at a high speed above the
23 compensation 0.1% | 9999 rated frequency. olo| o
factor at double 9999 Constant according to Pr.22
speed
Second stall 0 Second stall prevention operation invalid
48 |prevention 0.1% | 120% 0.1 to 1509, | The stall prevention operation level can 6|0 ] O
operation current : °|be set.
0 Second stall prevention operation invalid
5 Second stall 0.01t Set the fi t which stall
® 49 |prevention 0.01Hz| OHz o0 e 'ne frequency at which s'a 0| 0| O
5 . 400Hz prevention operation of Pr. 48 is started.
o operation frequency - - - -
g 9999 Pr.48 is valid when the RT signal is on.
2 Stall prevention Setthe f t which the stall
o 66 |operation reduction | 0.01Hz | 60Hz |0to 400Hz |>° e reauency at which the sta o|lo]|o
> ) operation level is started to reduce.
5 starting frequency
IS Stall prevention
n 148 level at OV input 0.1% | 120% |0to 150% |stall prevention operation level can be 6|0 ] O
Stal T changed by the analog signal input to
149 | 2:20 Prevention 0.1% | 150% |0to150% |terminal 1. o|lo|o
level at 10V input
. 0 With voltage You can select
Voltage reduction reduction whether to use
154 selection durlng 1 1 . output.voltagcle o 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 Stall ptljevent:ont. 1 0 (1)(;[8 3110 1 stall prevention or not according to the O o ©)
operation selection ’ acceleration/deceleration status.
. Set the output start time of the OL signal
157 ?L signal output 0.1s Os Ot 25s output when stall prevention is activated. (@) (@) o)
imer 9999 Without the OL signal output
— 24 to 27 |Refer to Pr. 4 to Pr. 6.
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Parameter Param | Param All
c param
2 g Incre | Initial copy | clear | ot
S 38 Name ments | Value | R2N9E Description i clear
E 35 O: enabled
g x : disabled
§o 0 Without compensation
= 5 o
© c
2 E Multi-speed input
oo 3 .
30| 28 compensation 1 0 ) ) O| O | O
5= 5 . 1 With compensation
o3 g selection
SE®Q
g%
. 0 Linear acceleration/ deceleration
Acceleration/ 1 S-pattern acceleration/deceleration A
29 deceleration pattern 1 0 : - o|lo| O
. 2 S-pattern acceleration/deceleration B
selection
3 Backlash measures
Backlash
X 140 |acceleration 0.01Hz| 1Hz |0 to 400Hz 0| O | O
E &3 stopping frequency
g g 2 Backlash
°ec 141 |acceleration 0.1s 0.5s |0 to 360s ) ) oO| O | O
:(5 28 stopping time Set the stopping frequency and time for
o Backlash backlash measures.
acklash Valid when Pr29="3"
142 |deceleration 0.01Hz| 1Hz |0 to 400Hz O o ©)
stopping frequency
Backlash
143 |deceleration 0.1s 0.5s |0 to 360s O| O ]| O
stopping time
55K or less 75K or more
Without
- 0 Brake unit regenerative
S function
5 R ; Brake unit
= egenerative Setting can not be ’ .
. . 1 0 O| O | O
% 30 function selection 1 made. Power regeneration
S converter
5 High power factor
5 2 converter, power High power factor
s regeneration converter
b common converter
§ You can set the brake duty when a
70 Special regenerative 01% 0% |0to10% brake umt.or power regeneration olol o
brake duty converter is used.
Setting can be made for the 75K or more.
31 Frequency jump 1A | 0.01Hz | 9999 g;SSOOHz, oO|o|oO
_ 32 Frequency jump 1B | 0.01Hz | 9999 010 400Hz, o|lo|o
S ,g ’éi 9999
=< . 0 to 400Hz,
ga 2|33 Frequency jump 2A | 0.01Hz | 9999 | o0 1Ato 1B, 2A to 2B, 3Ato 3B is frequency | O | O | O
22g 0t0 400Hz, |1umPs
o & S| 34 Frequency jump 2B |0.01Hz | 9999 |00 ™ [8999: Function invalid o|o|o
S n @
= 0=
<==135 Frequency jump 3A [0.01Hz | 9999 g;ggOOHZ’ o|lo| o
36 Frequency jump 3B | 0.01Hz | 9999 ggggOOHz, oO|o|oO
° . 0 Frequency display, setting
= Speed displa 1 0 O] O | O
g g 37 P play 1109998 |Set the machine speed at 60Hz.
© =
89 0,2,4,6,
2 2 .
s 8 144 Spged setting 1 4 8, 10, 102, S‘et the.number of motor poles when olol o
g2 switchover 104, 106, displaying the motor speed.
& 108, 110
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c Parameter Param | Param All
9 ” I Initial eter eter p:tr::n
S 38 Name mnecr:fs \2; I:Te Range Description CoPY | ctear | clear
E 35 O: enabled
g x : disabled
5 |41 Up-to-frequency | 49, | 10% | 0t0100% |Set the level where the SU signal tumson.| O | O | ©
S sensitivity
=] © -
§ § 42 Outpu? frequency 001Hz!| 6Hz |0 to400Hz Set the frequency where the FU signal o o o
52 detection turns on.
£>5 -
3T Outpu.t frequency 0 to 400Hz ;Set the frequency Wh?r? the FU signal
BT 43 detection for 0.01Hz | 9999 urns on In reverse rotation. O o ©)
S 2 reverse rotation 9999 Same as Pr.42 setting
153 ~
£ 50 Second output 0.01Hz | 30Hz | 0 to 400Hz | Setthe frequency where the FU2 signaltums | | o | o
Q frequency detection | on.
44,45 |Refer to 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.
o 0,5,6,8t0 |select the monitor to be displayed on the
52 DU/PU main display 1 0 14,17,20,23 | operation panel and parameter unit. ol ol o
data selection to25,50t0 | The setting value of "9" is available only
57,100 for the 75K or more.
0 Set "0" to clear the watt-hour meter monitor.
Watt-hour meter Set the maximum value when monitoring
U, 170 | o 1 | o099 |10 from communication to 0 to 9999kWh. « | x| o
é 9999 Set the maximum value when monitoring
2 from communication to 0 to 65535kWh.
Sl "
2 B eration hour Set "0" in the parameter to clear the watt-
$o 171 Op | 1 9999 |0, 9999 hour monitor. X X X
58 meter clear Setting "9999" has no effect.
56 Monitor decimal 0 Displays the monitor as integral value.
g E 268 .o.nl or ec!ma 1 9999 |1 Displays the monitor in increments of 0.1. | O (@] O
22 digits selection - - —
5% 9999 No fixed decimal position
o2 i ati ; The numbers of cumulative energization
5 E 563 |Energization time 1 0 |0to65535 |time monitor exceeded 65535h is displayed.| x | x | x
o o carrying-over times Reading only
C
© ; ; The numbers of operation time monitor
5 564 |OPerating time 1 0 |0to65535 |exceeded 65535h is displayed. <« | x| x
carrying-over times Reading only
Set the number of times to shift the
Cumulative power Oto4 cumulative power monitor digit
. L . Clamp the monitor value at maximum.
891 |monitor digit shifted 1 9999 No shift 0| 0| O
times 9999 Clear the monitor value when it exceeds
the maximum value.
FM terminal 1103, 5, 6, 8 | Select the monitor output to terminal FM.
54 functi lecti 1 1 to 14, 17, 21, | The setting value of "9" is available only oO| O | O
unction selection 24,50, 52, 53| for the 75k or more.
. Frequency Set the full-scale value to output the
% i 55 monitoring 0.01Hz | 60Hz |0 to 400Hz |output frequency monitor value to terminal | O | O | O
SEs reference FMand AM.
o 2 E o .Rated 0to500/ | Setthe full-scale value to output the output
> & | 56 Current monitoring | 0.01/ | inverter 00 3600A |CurTent monitor value to terminal FMand AM.| | 5 | o
8 Es reference 0.1A*9 | output |, to *9 The setting depends on the inverter
% §_ TR current 9 capacity (55K or less/75k or more)
c 3
o° AM terminal ;Eg :1345 6, Select the monitor output to terminal AM.
158 f . . 1 1 17 21 24 The setting value of "9" is available only o e} @)
unction selection S0 0 &3 for the 75K or more.
867 |AM output filter 0.01s | 0.01s [Oto5s Set the output filter of terminal AM. O] O | O
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Parameter Param | Param Al
c param
2 g Incre | Initial copy | clear | ot
S 38 Name ments | Value | R2N9E Description i clear
5 35 O: enabled
[ x5 .
-4 x : disabled
The coasting time is as follows:
1.5K0rless.....ccocveevvieeveeiiieeeene 0.5s,
0 22Kt0 7.5K i 1.0s,
T1IK 10 55K e 3.0s,
57 Restart coasting 01s 9999 75K or m?re S i s 5.0s olol o
time Set the waiting time for inverter-triggered
0.1 to 5s/ . .
011030 restart after an instantaneous power failure.
*1'0 0395 1410 The setting depends on the inverter
capacity (55K or less/75k or more)
9999 No restart
58 E{ne;tar’[ cushion 0.1s 1s |0to60s |Seta voltage starting time at restart. Ol O | O
Aut i tart 0 With frequency search
]:tj omat: ':[es a 1 Without frequency search (Reduced
162 afterins : ntaneous 1 0 voltage method) o o o
power failure
. 10 Frequency search at every start
selection
< g 11 Reduced voltage method at every start
=528 First cushion time
g 5= 163 | 0.1s Os |0t0o20s  |seta voltage starting time at restart. | o]0
2e s or restart ) 5 ’
SIS 5 Fi hi Consider according to the magnitude of
5 2z 164 Irst cushion 0.1% 0% |0to100% |load (inertia moment/torque). e} e} @)
252 voltage for restart
s Stall prevention Consider the rated inverter current as
165 |operation level for 0.1% | 120% |0to 150% |100% and set the stall prevention 0| 0| O
restart operation level during restart operation.
0 without rotation direction detection
Rotation direction 1 with rotation direction detection
299 |detection selection 1 9999 When Pr. 78="0", the rotation direction is o (@) (e}
at restarting 9999 detected.
When Pr. 78="1","2", the rotation direction
is not detected.
Set the acceleration
time to reach the set
010.3600s frequency at a " Zhe se(;mng "
Acceleration time at restart. lepends on the
611 tart 0.1s |5/15s *11 — invertercapacity | O (@] O
aresta Acceleratlon time for (55K or less/75k
9999 restart is the normal or more)
acceleration time
(e.g. Pr. 7).
c RH, RM, RL signal Frequency setting
2 function storage function
Q . .
5 0 Multi-speed setting |—
g 50 Remote function 1 . 1 Remote sett!ng Yes o o o
E’ selection 2 Remote setting No
o No (Turning STF/
o
£ 3 Remote setting STR off clears
o) remotely-set
x
frequency.)
= .é 0 Normal operation mode
£5
© QO i
2 3 60 Energy SaV'”Q 1 0 4 Energy saving operation mode (@) (@) (e}
B35 control selection
[p=]
g § 9 Optimum excitation control mode
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Parameter Param | Param All
c param
2 e Incre | Initial copy | olear | °te7
S 38 Name ments | Value | R2N9E Description i clear
5 s 5 O: enabled
[ x5 .
-4 x : disabled
65 Retry selection 1 0 Oto5 An alarm for retry can be selected. O] O | O
[0}
§ 0 No retry function
S Set the number of retries at alarm
8 1t0 10 occurrence. An alarm output is not
8 . . . .
= 67 Number of retries at 1 0 provided during retry operation. ololo
& alarm occurrence Set the number of retries at alarm
& 101 to 110 occurrence. (The setting value minus 100
g is the number of retries.) An alarm output is
-% provided during retry operation.
Q P -
2 68 |Retry waiting time 0.1s 1s |0to 10s Setthe waiting t'r.ne from V.V“e” an inverter O| O | O
> alarm occurs until a retry is made.
"q'j .
& 69 Retry count display 1 0 0 Clear the number of restarts succeeded ololo
erase by retry.
66 Refer to Pr.22 and Pr.23.
67 to 69 |Refer to Pr.65.
— 70 Refer to Pr.30.
0 Thermal characteristics of a standard
£ = motor
‘g g % 1 Thermal characteristics of the Mitsubishi
Q 1S . constant-torque motor
o i - | 71 Applied motor 1 0 d — 0|0 ]|O0
232 2 Thermal characteristic of standard motor
é 5 % Adjustable 5 points V/F
o = 20 Mitsubishi standard motor (SF-JR 4P
1.5kW or less)
PWM carrier frequency can be changed.
010 15/ The setting displayed is in [kHz].
72 PWM frequency 1 2 0 to 6 25 Note that 0 indicates 0.7kHz, 15 indicates olol o
selection “ 20 ’ 14.5kHz and 25 indicates 2.5kHz.
*12 The setting depends on the inverter
o capacity (55K or less/75k or more)
3 y - -
= § C Soft-PWM 0 Soft-PWM invalid
23 o 240 operation selection 1 1 1 When Pr: 72="0 to 5" ("0 to 4" for the 75K or o] 0| O
L2839 more), Soft-PWM is valid.
— U) Y
2 g 3 PWM carrier frequency is constant
T ® independently of load.
o 0 When the carrier frequency is set to 3kHz
260 PWM frequency 1 1 or more (Pr. 72>3), perform continuous ololo
automatic switchover operation at less than 85% of the rated
inverter current.
1 Decreases PWM carrier frequency
automatically when load increases.
Input specification (0 to 5V, 0 to 10V) of
73 Analog input 1 1 O0to 7, terminal 2 and 1 can be selected. o " o
selection 10to 17 Override and reversible operation can be
selected.
_§ Terminal 1 added Set the ratio of added compensation
8 242 \compensation 0.1% | 100% |0to 100% [amount when terminal 2 is the main 0| 0| O
A amount (terminal 2) speed.
é Terminal 1 added Set the ratio of added compensation
= 243 |compensation 0.1% 75% |0to 100% |amount when terminal 4 is the main ©) o ©)
L amount (terminal 4) speed.
C . B .
< 252 |Override bias 01% | 50% |0to200% |S°tthe biassidecompensationvalueof | o | o | o
override function.
253 | Override gain 01% | 150% |0to200% |S°tthe gain side compensationvalueof | o | o | o
override function.
T inal 4 i t 0 Terminal 4 input 4 to 20mA
267 | STMinal & inpu 1 o |1 Terminal 4 input 0 to 5V ol x|o
selection - :
2 Terminal 4 input O to 10V
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Function

Parameter

Related
parameters

Name

Incre
ments

Initial
Value

Range

Description

Param
eter
copy

Param
eter
clear

All
param
eter
clear

: enab
: disabled

led

Noise elimination
at the analog input

74

Input filter time
constant

0to8

The primary delay filter time constant for
the analog input can be set.
A larger setting results in a larger filter.

Reset selection,
disconnected PU

detection

75

Reset selection/
disconnected PU
detection/PU stop
selection

14

0to 3,
14 to 17

You can select the reset input acceptance,
disconnected PU (FR-DUQ7) 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.

Output function

76

Alarm code output
selection

Without alarm code output

With alarm code output

Alarm code output at alarm occurrence
only

Prevention of
parameter rewrite | of alarm code

77

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.

Prevention of
reverse rotation

of the motor

78

Reverse rotation
prevention selection

Both forward and reverse rotations
allowed

Reverse rotation disallowed

Forward rotation disallowed

Operation mode selection

79

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

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.

Simple magnetic
flux vector

control

80

Motor
capacity(simple
magnetic flux vector
control)

0.01kwW/

0.1kW
*13

9999

0.4 to 55/

0 to 3600kW
*13

To select the simple magnetic flux vector

control, set the capacity of the motor

used.

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

9999

V/F control is performed

90

Motor constant (R1)

0.001¢Y
0.01ma*

9999

0 to 500
0 to 400mQ
*14

Used to set the motor primary resistance

value.

(Normally setting is not necessary.)

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

9999

Use the Mitsubishi motor (SF-JR, SF-
HRCA) constants

120




Parameter Param | Param All
c param
2 e Incre | Initial copy | olear | °te7
"g' 2% Name ts| val Range Description il clear
E S5 ments | Value O: enabled
g x : disabled
V/F1(first 0 to 400Hz,
100 frequency) 0.01Hz | 9999 |go00 olo| o
101 VIFi(iirstirequency | o4y | oy |0t 1000v o|lo|o
voltage)
102 V/F2(second 001Hz | 9999 0 to 400Hz, olol o
frequency) 9999
103 VIF2(second 04V | oV |0to 1000V o|lo]o
§ frequency voltage)
o V/F3(third 0 to 400Hz,
.§ 104 frequ(ency) 0.01Hz | 9999 9999 ?(—;ta?;c: points (frequency, voltage) of V/ o o o
- n.
o |105 VIF3(third 04V | oV | 0to1000V|9999: No V/F setting olo]o
o frequency voltage)
2 106 V/F4(fourth 001Hz | 9999 0 to 400Hz, olol| o
g frequency) 9999
107 VIF4(fourth 04V | oV |0to 1000V o|lo]o
frequency voltage)
108 V/F5(fifth 0.01Hz | 9999 | 010400Hz, olol o
frequency) 9999
109 VIFS(iith frequency | o 4y | ov |0t 1000v o|lo]o
voltage)

Refer to page 119.
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c Parameter Param | Param Al
) ” I Initial eter | eter p:tr::n
"g' 38 Name mnecr:fs \;: I:Te Range Description copy | clear | crear
5 s 5 O: enabled
. x5 .
-4 x : disabled
PU icati Specify the inverter station number.
communication Set the inverter station numbers when two or
17 station 1 0 Oto 31 more inverters are connected to one personal o o o
computer.
Set the communication speed.
PU communication The setting value x 100 equals the
118 1 192 g2’496’ 192, | communication 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
icati 1 Stop bit length: 2bit data length: 8bit
119 PU communlcatlon 1 1 p ! g ! g ! olol o
stop bit length. 10 Stop bit length: 1bit data length: 7bit
11 Stop bit length: 2bit data length: 7bit
PU icati 0 Without parity check
120 communication 2 |1 With odd parity check, ololo
parity check - -
2 With even parity check
Set the permissible number of retries at
occurrence of a data receive error.
Number of PU 0to 10 If the number of consecutive errors
121 communication 1 1 exceeds the permissible value, the le) le) o)
retries inverter 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 icati Set the communication check time interval.
communication If a no-communication state persists for
122 check time interval 0.1s 9999 1011099385 longer than the permissible time, the o o o
inverter will come to an alarm stop.
9999 No communication check
T Set the waiting time between data
c 123 PU_ (.:omljnunlcatllon 1 9999 010 150ms | {2 nsmission to the inverter and response.| QO o) o)
;‘% _g’ waiting time setting 9999 Set with communication data.
£3 PU communication 0 Without CR/LF
£s |124 CRILF presence/ 1 1 With CR o|o| o
ET absence selection 2 With CR/LF
© RS-485 0to 31 Set the inverter station number.
P (o] (same specifications as Pr.117 ) When "1"
331 Communlcatlon 1 0 (0to 247) |(Modbus-RTU protocol) is setin Pr551, the o o O
station setting range within parenthesis is applied.
RS-485 8,6,12,24, Used to select the communication speed
P unicati .
332 |communication 1 96 |48, 96, 192, (same specifications as Pr:118) @) @) @)
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) OO0 ]| O
bit length
RS-485
communication Select the parity check specifications.
334 parity check 1 2 0.1,2 (same specifications as Pr.120) o o o
selection
RS-485 0to 10 Set the permissible number of retries at
335 |communication 1 1 ’ occurrence of a data receive error. (same O| O | O
number of retries 9999 specifications as Pr.121)
RS-485 communication can be made, but
0 the inverter will come to an alarm stop in
RS-485 o the NET operation mode.
336 Commu'nlca'tlon 0.1s Os 0.1to Set the communication check time interval. | © | © | ©
check time interval 999.8s (same specifications as Pr.122)
9999 No communication check
RS-485 Oto 150ms. | Set the waiting time between data
337 |communication 1 9999 9999 ’ |transmission to the inverter and response.f O | O | O
waiting time setting (same specifications as Pr.123)
RS-485 communication Select presence/absence of CR/LF.
341 CRILF selection 1 1 0.1,2 (same specifications as Pr.124) o o o
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Parameter Param | Param Al
g ” I Initial eter | eter p:tr::n
S 38 Name mnecr:fs \2; I:?e Range Description CoPY | ctear | clear
5 s 5 O: enabled
(I x5 "
-4 x : disabled
o Parameter values written by
Communication 0 communication are written to the EEPROM
342 |EEPROM write 1 0 and RAM. o|lo|o
selection 1 Parameter values written by
communication are written to the RAM.
5 Display the number of communication
s 2 icati errors during Modbus-RTU communication.
= 343 Communication 1 0 (read only) |Read only. x X x
€ 3 error count Displayed only when Modbus-RTU protocol
Ew is selected.
% E Mitsubishi inverter After setting
O 0 (computer link) change, reset
protocol (switch power off,
549 |Protocol selection | 1 0 m\?grt%?) the o|lo| o
1 Modbus-RTU The setting change
protocol is reflected after a
reset.
Terminal 2 Set the frequency of terminal 2 input gain
125 frequency setting |0.01Hz| 60Hz | 0to 400Hz (maximu:n(;u y orterm neutgain |\ 5 1 | ©
gain frequency '
= Terminal 4 Set the f f terminal 4 inout aai
S 126 frequency setting |0.01Hz| 60Hz | 0to 400Hz|>S 1° requency orterminal&inputgain |- | o
© . (maximum).
5 gain frequency
g » Analog input display 1 0 0 Displayed in % Select the unit for ol ol o
2 unit switchover 1 Displayed in V/mA  |analog input display.
b=
e o Terminal 2
c 3 . .
£g c2 frequency setting |0.01Hz| OHz | 0 to 400Hz Set t.he freguency on the bias side of o x @)
o = (902) ], . terminal 2 input.
fipe bias frequency
— €
3 Terminal 2
Q = 0, i i
£3 &3 frequency setting | 0.1% 0% | 0to300% |S°tthe converted % of the bias side O| x | O
o= (902) bias voltage (current) of terminal 2 input.
m C©
= cq |T0TMInal 2 Setth rted % of the gain sid
5o frequency setting | 0.1% | 100% | 0to 300% |°>°. ¢ converied v ot the gain side o| x| o
Q¢ (903) . voltage of terminal 2 input.
2o gain
g E C5 Terminal 4 Set the frequency on the bias side of
5 (904) frequency setting |0.01Hz| OHz | 0to 400Hz terminalrzl(iqnuput y 1as sl (0] X @)
E bias frequency '
£ Terminal 4
o o
3 c6 frequency setting | 0.1% 20% | 0to 300% Set the converted % of t.he b'a.s side @) x @)
° (904) bias current (voltage) of terminal 4 input.
Terminal 4
o L
c7 frequency setting | 0.1% | 100% | O to 300% Set the converted % of t.he gain side @) x @)
(905) gain current (voltage) of terminal 4 input.

The parameter number in parentheses is the one for use with the parameter unit (FR-PU04).
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Function

Parameter

Related
parameters

Name

Incre
ments

Initial
Value

Range

Description

Param
eter
copy

Param
eter
clear

All
param
eter
clear

: enab
: disabled

led

127

PID control
automatic
switchover
freqeuncy

0.01Hz

9999

0 to 400Hz

Set the frequency at which the control is
automatically changed to PID control.

9999

Without PID automatic switchover

function

10

PID reverse action

11

PID forward action

Deviation value
signal (terminal 1)

20

PID reverse action

Measured value

input (terminal 4)
Set value (terminal
2 or Pr. 133)

Deviation value o) le) o)
signal input
(LONWORKS, CC-
Link communication)
Measured value,
set value input
(LONWORKS, CC-
Link communication)

21 PID forward action

PID reverse action

128 PID action selection 1 10 |50

51 PID forward action

60 PID reverse action

61 PID forward action

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 band narrows,
the response sensitivity (gain) improves
but the stability deteriorates, e.g. hunting
occurs.

Gain K = 1/proportional band

No proportional control

PID proportional 0.1to 1000%

129 band

0.1% | 100%

PID control

9999

Time required for only the integral (1)
action to provide the same manipulated
variable as that for the proportional (P)
action. As the integral time decreases, the | O O O
set point is reached earlier but hunting
occurs more easily.

No integral control.

0.1 to 3600s

130 PID integral time 0.1s 1s

9999

Set the upper limit value.

If the feedback value exceeds the setting, the
FUP signal is output. The maximum input
(20mA/5V/10V) of the measured value
(terminal 4) is equivalent to 100%.

No function

0 to 100%

131 PID upper limit 0.1% | 9999

9999

Set the lower limit value.

If the measured value falls below the setting
range, the FDN signal is output.

The maximum input (20mA/5V/10V) of the O O O
measured value (terminal 4) is equivalent to
100%.

No function

0 to 100%

132 PID lower limit 0.1% | 9999

9999

0 to 100%
9999

Used to set the set point for PID control.
Terminal 2 input voltage is the set point.

133 PID action set point | 0.01% | 9999
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Parameter Param | Param Al
c param
2 g Incre | Initial copy | clear | ot
S 38 Name ments | Value | R2N9E Description i clear
5 s 5 O: enabled
. x5 Lo
-4 x : disabled
Time required for only the differential (D)
action to provide the same manipulated
0.01 to variable as that for the proportional (P)
134 PID differential time | 0.01s 9999 |10.00s action. As the differential time increases, O O O
greater response is made to a deviation
change.
_ 9999 No differential control.
,E If the output frequency after PID operation
I} . . remains lower than the Pr. 576 setting for
o
=) 575 OUtqu |nt9rruptlon 0.1s 1s 010 3600s longer than the time set in Pr. 575, the (@) (@) @)
o detection time inverter stops operation.
9999 Without output interruption function
576 Outqu interruption 001Hz | OHz | 0to 400Hz $et the f.requency at. Wh.ICh the output o o o
detection level interruption processing is performed.
: : Set the level (Pr:577 minus 1000%) to
577 |Qutputinterruption | o 1o | 46500, 1900 1o 1100% |release the PID output interruption o|lo]o
release level ;
function.
Commercial power- 0 With commercial power-supply switchover
i sequence
135 supply switchover 1 0 : . ololo
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 o o o
interlock time and MC3.
[} P, . Set the time slightly longer (0.3 to 0.5s or
(2]
2 137 Vl/arlilng time at a 0.1s 0.5s | 0to100s |so)than the time from when the ONsignal| O | O | O
= sta enters MC3 until it actually turns on.
2 Inverter output is stopped (motor coast) at
T Commercial power- 0 nv utput is stopped (motor )
) . inverter fault.
S supply operation 5 S i ohed ot
> 138 switchover 1 0 peratloq is automatically switc| f—) to the o) o) o)
S . commercial power-supply operation at
a selection at an 1 . .
2 larm inverter fault (Not switched when an
% a external thermal error occurs)
3 Automatic Set the frequency to switch the inverter
% switchover 0 to 60Hz |operation to the commercial power-supply
© operation.
S 139 frequency between 0.01Hz | 9999 ololo
€ inverter and
E commercial power- 9999 Without automatic switchover
e supply operation
g Valid during automatic switchover
2 operation (Pr.139 # 9999)
g When the frequency command decreases
s below (Pr.139 to Pr.159) after operation is
@ switched from inverter operation to
% commercial power-supply operation, the
> 0to 10Hz |. . g .
k= inverter automatically switches operation
2 Automatic to the inverter operation and operates at
= . the frequency of frequency command.
§ SWHCth?r ON When the inverter start command (STF/
@ 159 range be yveen 0.01Hz | 9999 STR) is turned off, operation is switched (@) (@) o)
2 CommerCIaI.power- to the inverter operation also.
.*(g supply.and inverter Valid during automatic switchover
n 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.
14010 143 |Refer to Pr.29.
144 Refer to Pr.37.
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c Parameter Param | Param Al
o ” I Initial eter | eter p:tr::n
S 38 Name mnecr:fs \;: I:Te Range Description CoPY | ctear | clear
5 s 5 O: enabled
. X5 Lo
-4 x : disabled
0 Japanese
~ g 1 English
55§ 2 Germany
g E PU displa 3 French
$ 3 [145 Udisplay 1 0 : ol x | x
% 2 language selection 4 Spanish
§ % 5 Italian
§ 6 Swedish
7 Finnish
— 148,149 |Refer to Pr.22 and Pr.23.
Output current o o o, |Setthe output current detection level.
150 detection level 0.1% | 120% | 0to150% 100% is the rated inverter current. © © o
Output current Set the output current detection period.
151 detection signal 01s 0s 01to 10s Set the time from when the output current o o o
T—g = delav i 9 ' has risen above the setting until the output
o 5 elay time current detection signal (Y12) is output.
0 =
~ 2 Set the zero current detection level.
- ™
>3 |152 Zero gurrent 0.1% 5% | 0to 150% |Suppose that the rated inverter currentis | O | O | O
-z detection level 100%
C = .
o S
g 2 Set this parameter to define the period
© 3 Zero current from when the output current drops below
— ©O
§_ g 153 detection time 0.01s 0.5s | 0tots the Pr.152 value until the zero current © © ©
3 N detection signal (Y13) is output.
5 2 ion ti
°¢ Output current 0to 10s Sgt thg retention time when the Y12
0 = . . signal is on.
59 166 |detection signal 0.1s 0.1s - - - 0| O | O
o retention time 9999 The Y12 signal on status is retained.
30 The signal is turned off at the next start.
Output current 0 grz)enratlon continues when the Y12 signal
167 |detection operation 1 0 O| O | O
selection P 1 The inverter is brought to an alarm stop
when the Y12 signal is on. (E.CDO)
— 154 Refer to Pr.22 and Pr.23.
Soc 0 This function is immediately made valid
58S 9 with on/off of the RT signal.
© 5 O . .
“g @ 5 155 RT signal r.eflectlon 1 0 The on/off of the RT signal is valid only olo| o
0272 time selection during a stop and constant speed
55 65 10 ) . ) )
82 o operation. (Invalid during acceleration/
g8 ] deceleration)
156, 157 |Refer to Pr.22 and Pr.23.
— 158 Refer to Pr.54 to Pr.56.
159 Refer to Pr.135 to Pr.139.
9999 Only the simple mode parameters can be
displayed.
User group read Only the parameters registered in the user
160 selection ! 9999 1 group can be displayed. ©cjlo]o
- o Simple mode and extended mode
o3 0 ;
25¢ parameters can be displayed.
Q T .=
g5 ‘g User group (0 to 16) Displays the number of cases registered as
B4 i 172 |registered display/ 1 0 a user group (reading only). O | x x
_i g 2 batch clear 9999 Batch clear the user group registration
£ © > Set the parameter numbers to be
a
g 173 Use.rtgri).up 1 9999 8539999, registered to the user group. (@] X X
registration Read value is always "9999".
010 999 Set the parameter numbers to be cleared
174 |User group clear 1 9999 9999 ’ |from the user group. @) x x
Read value is always "9999".
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Parameter Param | Param Al
c param
2 g Incre | Initial copy | clear | ot
S 38 Name ments | Value | R2N9E Description i clear
T 5 O: enabled
g x : disabled
. 0 Sett.ing dial frequency
s § setting mode key lock mode
3 . ing di invalid
3 5 Frequency setting/ 1 Settmg dial
=] K potentiometer mode
c & 1161 key lock operation 1 0 —— O| x| O
S8 selection 10 Setting dial frequency
g 8 setting mode Key lock mode
g f-_ 11 Setting dial valid
o potentiometer mode
162 t0 165 |Refer to Pr.57 and Pr.58.
166, 167 |Refer to Pr150 to Pr153.
— |168,169 |Parameter for manufacturer setting. Do not set.
170,171 |Refer to Pr52.
17210 174 |Refer to Pr.160.
0to8,10to
. 12,14, 16,
178 fSTFtFerm'nlal i 1 60 |24, 25,60, ol x|o
unction selection 62, 64 to 67, |0: Low-speed operation command
9999 1: Middle-speed operation command
0to8,10to |2: High-speed operation command
. 12,14, 16, |3: Second function selection
179 STR-termlnaI . 1 61 24,25 61, |4 Terminal 4 input selection o) x 'e)
function selection 62, 64 to 67, |5: Jog operation selection
9999 6: Selection of automatic restart after
: : instantaneous power failure
_ 180 RLI te:mlnal function 1 0 7: External thermal relay input O | x )
_g selec |on. 8: Fifteen speed selection
E 181 RM terminal 1 1 0to8, 10: Inverter operation enable signal (FR-HC, o | « o
2 function selection 12 tg; 22’514' MT-HC, FR-CV connection)
> : , 24, 29, . N X k
2 RH terminal 11: FR-HC, MT-HC connection,
£ 182 function selection 1 2 85984 to 67, instantaneous power failure detection | © | x | O
S - - 12: PU operation external interlock
& 183 RT termlnal function 1 3 14: PID control valid terminal o) x o)
g selection 16: PU-external operation switchover
2 0to8, 24: Output stop
(2] . .
© . 10 to 12, 14, | 25: Start self-holding selection
S 184 ?U tﬁrmlne}}l . 1 4 16, 24,25, |60: Forward rotation command (assigned to o | x 0]
3 unction sefection 620 67, STF terminal (P7:178) only)
Z 9999 61: Reverse rotation command (assigned to
JOG terminal STR terminal (Pr:179) only)
185 function selection ! ° 62: Inverter reset _ Ol x|©
- 63: PTC thermistor input (assigned to AU
186 CS tgrmlnal . 1 6 0108 terminal (Pr.184) only) o) x o)
function selection mto 12 14 64: PID forward/reverse action switchover
187 MRS terminal 012,14, 165. PU-NET operation switchover o o
function selection 1 24 (132 éj 256’ 66: External-NET operation switchover x
STOP terminal 99’99 1067, 67: Command source switchover
188 ) ) 1 25 9999: No function o | x @)
function selection
189 RES-termlnal . 1 62 o y o
function selection

127

-t
2
S
Q
-t
()
£
©
S
©
o
T
2]
©
c
()
=]
x
11}




Al
% g | ) "o e pam
= 5 38 Name Incre | Initial Range Description COPY | clear | clear
i) S ﬁ 5 ments | Value O: enabled
g - g x : disabled
E 0, 100: Inverter running
© RUN terminal 1,101: Up to frequency
o 190 function selection 1 0 2, 102: Instantaneous power failure/ o x o
S 0t05,7,8, undervoltage
ke 10t0 19, 25, |3, 103: Overload alarm
qc, . 26,4510 47, | 4, 104: Output frequency detection
] 191 SuU tgrmlnal . 1 q  |6470, 5, 105: Second output frequency ol x| o
L function selection 90 to 96, 98, detection
99, 7, 107: Regenerative brake prealarm
100 to 105, (Only for the 75K or more)
IPF terminal 107,108, |8, 108: Electronic thermal relay function
192 function selection ! 2 110to 116, prealarm © . ©
125,126, |10, 110: PU operation mode
145t0 147, 11, 111: Inverter operation ready
1gg’t1710é6 12, 112: Qutput current detection
OL terminal function 0 196, (13, 113: Zero current detection
193 selection ! 3 [198,199, |14, 114: PID lower limit O x |0
= 9999 15, 115: PID upper limit
c - - 16, 116: PID forward/reverse rotation
c [194 [FUterminalfuncton T, ot ol o
= 17, —: Commercial power-supply
3 switchover MC1
3 18, —: Commercial power-supply
G switchover MC2
‘ac: 19, —: Commercial power-supply
IS i switchover MC3
.E» 195 ﬁigtgotnersrg;gstlion 1 99 25, 125: Fan fault output o X o
£ 0t05,7,8, |26, 126: Heatsink overheat pre-alarm
ﬁ 10t0 19, 25, |45, 145: During inverter running and start
g 26, 45 to 47, command is on
5 64,70,90, |46, 146: During deceleration at
= 91, 94 to 96, occurrence of power failure
98, 99, (retained until release)
100t0 105, |47, 147: During PID control activated
107, 108, 64, 164: During retry
110to 116, |70, 170: PID output interruption
125, 126, 90, 190: Life alarm
14510 147, 191, 191: Alarm output 3 (power-off signal)
164, 170, 92, 192: Energy saving average value
. 190, 191, updated timing
196 ABC.2 termlnal' 1 9999 |194t0 196, |93, 193: Current average monitor O| x | O
function selection 198, 199, 94, 194: Alarm output 2
9999 95, 195: Maintenance timer alarm
96, 196: Remote output
98, 198: Minor fault output
99, 199: Alarm output
9999:No function
0 to 99: Positive logic, 100 to 199:
Negative logic
232 t0 239 |Refer to Pr.4 to Pr6.
240 Refer to Pr.72.
241 Refer to Pr.125 and Pr.126.
242, 243 |Refer to Pr.73.
> Operates at power on
3 0 Cooling fan on/off control invalid (The
% % 044 Cooling fan . : ] cooling fan is always on at power on) ololo
2 s operation selection
g 1 Cooling fan on/off control valid
[
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c Parameter Param | Param ai::m
2 g Incre | Initial ctor | 2ter | eter
S 38 Name ments | Value | R2N9E Description CoPY | ctear | clear
T g5 O: enabled
g x : disabled
. 010 50% |Used to set the rated motor slip.
245 Rated slip 0.01% | 9999 u : : P olo| o
9999 No slip compensation
Used to set the response time of slip
5 compensation. When the value is made
= lip compensation i .
s 246 S p P 0.01s 05s |0.011to 10s smaller,.resploqse will be faster. Howgver, o o o
S time constant as load inertia is greater, a regenerative
g- overvoltage (E.OVO) error is more liable
g to occur.
=3 Constant-output Slip compensation is not made in the
n . l 0 constant output range (frequency range
247 region siip X 1 0999 above the frequency set in Pr.3) O O O
compensation - — -
lecti 9999 Slip compensation is made in the constant
selection output range.
STF signal:
The motor is coasted |Forward rotation
to a stop when the start
0to 100s i . .
preset time elapses |gTR signal:
after the start signal Reverse rotation
is turned off. start
When 1000s to - -
1100s is set (Pr. 250 |STF signal: Start
_ 1000 to setting-1000)s later, [Signal
238 1100s the motor coasts to | STR signal:
£ % stop. Forward/reverse
S E . signal
S & |250 Stop selection 0.1s 9999 9 . ol o | o
S £ STF signal:
3 § Forward rotation
O +
R > start
9999 STR signal:
When the start signal Reverse rotation
is turned off, the
start
motor decelerates to - -
stop. STF signal: Start
signal
8888 STR signal:
Forward/reverse
signal
o < Output phase 0 Without output phase failure protection
S22 251 failure protection 1 1 _ . . |0 |0
a g 5 lecti 1 With output phase failure protection
ERE: selection
«% Qo . 0 Without input phase failure protection
o¢g Input phase failure
52 872 : ; 1 0 . . . oO| o | O
23 protection selection 1 With input phase failure protection
— 252, 253 |Refer to Pr.73.
Display whether the control circuit
. capacitor, main circuit capacitor, cooling
255 I&!fe Ialarm status 1 0 (0to 15)  |fan, and each parts of the inrush current X X x
" Ispiay limit circuit has reached the life alarm
E output level or not.
8 256 Ir.1rus.h F;urre.nt limit 1% 100% | (0 to 100%) P|sp|ay the detgrlprqtloq degreg of the “ o “
o circuit life display inrush current limit circuit. Reading only
g Control circuit Displav the deterioration d f1h
£ 257 capacitor life 1% 100% |(0 to 100%) 'splay fthe deterioration degree of the x X x
b . control circuit capacitor. Reading only
° display
s |258 capacitor life 1% | 100% |[(0to 100%)|Ma!n cireutt capacitor. ing only x | x| x
5] disol The value measured by Pr. 259 is
T ISpiay displayed.
.g Start measuring the main circuit capacitor life.
o Main circuit Switch the power supply on again and
259 capacitor life 1 0 0,1 check the Pr. 259 setting. Measurementis | O | O | O
measuring complete if the setting is "3". Set the
deterioration degree in Pr.258.
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c Parameter Param | Param a;::m
2 g Incre | Initial ctor | 2ter | eter
S 38 Name ments | Value | R2N9E Description CoPY | ctear | clear
5 35 O: enabled
[ x5 .
-4 x : disabled
— 1260 Refer to Pr.72.
Coasting to stop
0 When undervoltage or power failure
occurs, the inverter output is shut off.
When undervoltage or a power failure
Power failure sto i
261 o p 1 0 1 occiurs, the inverter can be decelerated to o o o
o selection a stop.
3 When undervoltage or a power failure occurs,
3 the inverter can be decelerated to a stop.
o 2 . . .
g If power is restored during a power failure, the
g inverter accelerates again.
4 Normally operation can be performed with
§ Subtracted the initial value unchanged. But adjust the
S 262 frequency at 0.01Hz| 3Hz | 0to20Hz |frequency according to the magnitude of oO| O | O
E deceleration start the load specifications (moment of inertia,
2 torque).
® When output frequency > Pr.263
E Decelerate from the speed obtained
@ . . 0to120Hz | from output frequency minus Pr.262.
(]
fe) 263 :ggg:ﬁg;n starting 0.01Hz | 60Hz When output frequency < Pr263 olo| o
5 Decelerate from output frequency
[e]
g Decelerate from the speed obtained from
9999 .
o output frequency minus Pr.262.
© Power-failure 0.1/ 0 to 3600/ |Set a deceleration slope down to the
g 264 deceleration time 1 | 0.01s 5s 360s frequency set in Pr.26¢?. ©cj0o0]0
@ P fail 0/ 010 3600/ |Set a deceleration slope below the
8 |265 d Owelr- atl. uret' o | 0o1s | 9999 360s frequency set in Pr.266. olol o
eceleration time ’ 9999 Same slope as in Pr:264
Power failure Set the f twhich th
. . et the frequency at which the
266 deielr?ratlon time 0.01Hz | 60Hz | O to 400Hz|deceleration slope is switched from the ol o | O
switchover Pr.264 setting to the Pr.265 setting.
frequency
267 Refer to Pr.73.
268 Refer to Pr.52.
269 Parameter for manufacturer setting. Do not set.
33110 337 |Refer to Pr.117 to Pr.124.
Communication 0 Operation command source
338 operationcommand | 1 0 communication o|lo ]| o
source 1 Operation command source external
0 Speed command source communication
Speed command source external
- o 1 (Frequency setting from communication is
2 Communication invalid, terminal 2 and 1 setting from
835339 speed command 1 0 external is valid) o|o]| o
'g 8 © source Speed command source external
a5 & 9 (Frequency setting from communication is
283 2 valid, terminal 2 and 1 setting from
gz g external is invalid)
g g .§ 0 Communication option valid
o
c % g 1 Inverter RS-485 terminal valid
2o ¢ NET mode : =
T3 &5 . Automatic recognition of the ololo
g g O 550 |operation command 1 9999 communication option
o ® source selection 9999 Normally, the RS-485 terminals are valid.
Communication option is valid when the
communication option is mounted.
PU mode operation 1 Select.the RS-485 terminals as the PU
operation mode control source.
551 |command source 1 2 0| 0| O
lection 9 Select the PU connector as the PU
se operation mode control source.
340 Refer to Pr.79.
341 to0 343 |Refer to Pr.117 to Pr.124.
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Parameter Param | Param All
c param
2 g Incre | Initial copy | clear | Cter
S 38 Name ments | Value | R2N9E Description i clear
ot g5 O: enabled
g x : disabled
§_ = Remote output 0 Remote output data clear ?t powering off
= 21495 . 1 0 Remote output data retention even at oO| O | O
20D selection 1 :
o8 ® powering off
S 53 |49 Remote output data 1| 1 0 to 4095 ‘ . x | x| x
o x Output terminal can be switched on and off.
¥ <497 Remote output data 2| 1 0 to 4095 X x x
Display the cumulative energization time
° 3 of the inverter in 100h increments.
£ 521503 Maintenance timer 1 0 0 (110 9998) |Reading only X X X
ES I Writing the setting of "0" clears the
% _‘% ‘S cumulative energization time.
© [0] . . .
€ ¢ : : Set the time taken until when the maintenance
= f:j = | 504 Zl:lr::e:;nﬁf Stg?i:ne 1 9999 0109998 timer alarm output signal (Y95) is output. (@) x o)
P 9999 No function
549 Refer to Pr.117 to Pr.124.
550, 551 |Refer to Pr.338 and Pr.339.
Current average Set the time taken to average the current
[0
% 555 time 0.1s 1s 0.1t01.0s during start bit output (1s). © © o
> . —
= Data output mask Set the time for not obtaining (mask)
22 556 fime 0.1s Os  [0.0t020.0s |/ o't data. ol o | O
q) —
& rg Current average 001/ | Rated |0 10500/ Shet the r(-.;fefrerr:ce (100%) for outputlting
€ o ; ; . ate (o] the signal of the current average value.
qt’ S 557 valtuetmo;utor signal 0.1A | inverter [0 to 3600A |*15 Setting increments and setting range| O O (@)
8 output reterence *15 current |*15 differ according to the inverter capacity.
current (55K or less/75K or more)
— | 563, 564 |Refer to Pr.52.
571 Refer to Pr.13.
" | 57510577 |Refer to Pr127 to Pr.134.
611 Refer to Pr.57 and Pr.58.
— 1867, 869 |Refer to Pr.54 to Pr.56.
872 Refer to Pr.251.
Regeneration 0 Regeneration avoidance function invalid
882 avoidance 1 0 i i l i Ol O | O
. . 1 Regeneration avoidance function valid
operation selection
Set the bus voltage level at which
. regeneration avoidance operates. When the
Regeneration DC380V bus voltage level is set to low, overvoltage
IS 883 avoidance operation | 0.1V 1760v+ | 300 to 800V |error will be less apt to occur. However, the o|lo| O
*g level actual deceleration time increases.
2 * The initial value differs according to the
ot voltage level. (200V class / 400V class)
g Regeneration . i to g e bus vol
S ; et sensitivity to detect the bus voltage
= 884 3VOId|ancfe at 1 0 |[0to5 change. Ol O | O
c eceleration 1 (Low) - 5 (High)
-% detection sensitivity
E Regeneration Set the limit value of frequency which
o) 885 avoidance 0to 10Hz |[rises at activation of regeneration o o o
. 0.01H 6H i i
2 compensation z z avoidance function.
frequency limit value 9999 Frequency limit invalid
. Adjust responsiveness at activation of
Regeneration regeneration avoidance.
886 avoidance voltage | 0.1% | 100% | 0to200% |A larger setting will improve responsiveness| O | O | O
gain to the bus voltage change. However, the
output frequency could become unstable.
. |888 Free parameter 1 1 9999 | 0t0 9999 |Parameters you can use for your own O | x | x
o) % purposes.
o g Used for maintenance, management, etc.
w2 889 Free parameter 2 1 9999 | 0109999 |}y setting a unique number to each O | x x
= inverter when multiple inverters are used.
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- c Parameter Param | Param p::lalm
2 2 o Incre | Initial - copy | olear | °te7
- Q 22 Name ments | Value Range Description clear
[ 3 E £ O: enabled
“E’ g x : disabled
© 891 Refer to Pr.52.
g Set the load factor for commercial power-
- supply operation.
) 892 Load factor 0.1% | 100% |30 to 150% | This value is used to calculate the power | O | O | O
'g consumption estimated value during
o commercial power supply operation.
x . Set the motor capacity (pump capacity).
il
(Y] Energy saving 0.01/ | Inverter |0.1to 55/ Set when calculating power saving rate
893 monitor reference 0.1kwW | rated |0to3600kW |and average power saving rate value. e} @) @)
(motor capacity) *16 capacity [*16 *16 The setting depends on the inverter
capacity (55K or less/75k or more)
. 0 Discharge damper control (fan)
Control selection
during commercial 1 Inlet damper control (fan)
1 0 O o ©)
894 power-supply 2 Valve control (pump)
operation 3 Commercial power-supply drive (fixed
8 value)
< 0 Consider the value during commercial
€ i ower-supply operation as 100%
> 895 Power saving rate 1 9999 p : pply op . o o o o
£ reference value 1 Consider the Pr.893 setting as 100%.
b 9999 No function
§ 0t0 500 Set the power unit cost. Display the power
:cj 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 |1t01000h |Average for the set time o|lo|o
time 9999 No function
0 Cumulative monitor value clear
P . 1 Cumulative monitor value hold
ower saving : - -
898 cumulative monitor 1 9999 (10 Cumulative monitor continue o|lo| o
clear (communication data upper limit 9999)
9999 Cumulative monitor continue
(communication data upper limit 65535)
Use for calculation of annual power
Operation time rate o 0 to 100% |saving amount. Set the annual operation
899 (estimated valug) | 017 | 9999 ratio (consider 365 days x 24hr as 100%).| © | © | ©
9999 No function
s = Co FM terminal _ o Calibrate the scale of the meter o " o
= =21(900) calibration connected to terminal FM.
ES58
2E g % C1 AM terminal _ o Calibrate the scale of the analog meter o | « o
?2 o (901) calibration connected to terminal AM.
C2 Terminal 2 frequency
(902) setting bias frequency
C3 Terminal 2 frequency
(902) setting bias
C4 Terminal 2 frequency
(903) setting gain
- Refer to Pr.125 and Pr.126.
C5 Terminal 4 frequency
(904) setting bias frequency
C6 Terminal 4 frequency
(904) setting bias
C7 Terminal 4 frequency
(905) setting gain
Parameters for alarm release at
Parameter copy 10/100 parameter copy
- 989 alarm release ! 17 10,100 *17 The setting depends on the inverter © X ©
capacity (55K or less/75k or more)

The parameter number in parentheses is the one for use with the parameter unit (FR-PU04).
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Parameter Param | Param All
c param
2 e Incre | Initial copy | clear | ST
S 38 Name ments | Value | R2N9E Description i clear
5 s 5 O: enabled
. x5 Lo
-4 x : disabled
5 5 0 Without buzzer
=]
8272 990 PU buzzer control 1 1 o|lo| o
98 1 With buzzer
5 &
@5
EE
[C—]
% g Contrast adjustment of the LCD of the
=3 . )
5 g 091 Pp contrast 1 58 |0to63 parameter unit (FR-PU04) can be olol o
% 8 adjustment performed.
8 .
£ 2 0 (Light) — 63 (Dark)
o5
Pr.CL Parameter clear 1 0 0. 1 Setting "1 returns.a!l.parameters except calibration
parameters to the initial values.
5 2 |ALLC All parameter clear 1 0 0,1 Setting "1" returns all parameters to the initial values.
9 9 -
°© o |ErCL Alarm history clear 1 0 0,1 Setting "1" will clear eight past alarms.
[¢]
% *qE'j 0 Cancel
E © 1 Read the source parameters to the operation panel.
& g8 |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.
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Appendix 3 For customers who have replaced the older model with
this inverter

Appendix 3-1 Replacement of the FR-F500 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 F500 series are not compatible
4)Operation panel (FR-DU04) can not be used.
5)Setup software (FR-SWO-SETUP) can not be used.

(2) Wiring instructions

1)The control circuit terminal block can be used for the FR-F700 series without removing wiring.
Note that the wiring cover (0.75K to 22K) is not compatible.

FR-F500 series

FR-F700 series

(Note that the relay output 2 (A2, B2, C2) specific for the FR-F700 series can not be used with the FR-F500 series

terminals.)
(3) Instructions for continuous use of the FR-PU04 (parameter unit)

1)For the FR-F700 series, many functions (parameters) have been added. When setting these parameters, the
parameter name and setting range are not displayed. Parameter list, change list, initial value list, initial value

list 2 and parameter clear of the HELP function can not be used.

2)For the FR-F700 series, many protective functions have been added. These functions activate, but alarms
are not displayed. In addition, these are not included in the alarm history and not displayed. Alarm history

clear and trouble shooting can not be used for additional functions.
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.
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(4) Main differences and compatibilities with the FR-F500(L) series

Item FREQROL-F500(L) FR-F700
Simple mode parameters 61 Simple mode parameters 15
Pr. 0 Torque boost initial value
initial value
Pr 0T boost initial value 11K to 37K: 2%, 45K, 55K: 1.5%
1$K toogqf_)ué_ 20;S (When the torque boost value of the FR-F500 series
nen used was the initial value, it is not necessary to change
the torque boost value from the initial value when
replacing with the FR-F700 series.)
User group (16) only
User group 1 (16), user group 2 (16) Setting methods were partially changed
(Pr. 160, Pr. 173 to Pr. 175) (Pr. 160, Pr. 172 to Pr. 173)
"User initial value setting" (Pr. 199) was cleared
User initial value setting (Pr. 199) Substitutable with the copy function of the operation
Changed/cleared panel (FR-DUO7)
functions DC injection brake function with terminal (X13 DC injection brake function with terminal was cleared

signal)
(Pr. 11 setting value 8888, Pr. 180 to Pr. 186 setting
value 13)

Start in reverse rotation is possible with flying start
function (frequency search of automatic restart after
instantaneous power failure function)

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

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

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

Function was cleared

For deceleration time, overvoltage alarm can be
avoided with regeneration avoidance function (Pr. 882
to Pr. 885).

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

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

Terminal block

Removable terminal block

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

FR-DUO7

PU FR-PUO4, DU0O4 FR-DUO04 unavailable (Partly restricted when the FR-
PUO04 is used. Refer to page 134.)
Dedicated plug-in option (not compatible)
Plug-in option Computer link, relay output option Built into the inverter

FR-ASNR

(RS-485 terminal, relay output 2 points)

Three boards can be mounted

One board can be mounted

Installation size

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

Appendix 3-2 Replacement of the FR-A100 <EXCELENT> series

Instructions for installation

* When using the installation holes of the FR-A100(E) series, FR-A5AT (intercompatibility attachment) is

necessary.
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| Appendix 4 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 93.)

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-F720-00K 0751522 [37[55[75] 11 | 15 [185] 22 [ 30 [ 37 | 45 | 55
Rated voltage(V) 240V or more
Without power
Rated factor improving 15 20 30 40 60 80 | 150 | 175 | 200 | 225 | 300 | 350 | 400 | 500
current reactor
(A) With power
factor improving 15 20 20 30 50 70 | 125 | 150 | 200 | 200 | 250 | 300 | 350 | 400
reactor
FR-F720-00K 75 [ 90 | 110
Rated voltage(V) 240V or more
Without power
factor improving — | — | —
?uartr?eit reactor
A) With power
factor improving | 500 | 600 | 700
reactor
FR-F740-00K 075 15[ 2237 |55|75| 11 [ 15 [185| 22 | 30 | 37 | 45 | 55
Rated voltage(V) 480V or more
Without power
Rated factor improving 6 10 15 20 30 40 70 80 90 | 110 | 150 | 175 | 200 | 250
reactor
current -
A) With power
factor improving 6 10 10 15 25 35 60 70 90 | 100 | 125 | 150 | 175 | 200
reactor
FR-F740-00K 75 | 90 | 110 | 132 | 160 | 185 | 220 | 250 | 280 | 315 | 355 | 400 | 450 | 500 | 560
Rated voltage(V) 500V or more
Without power
factor improving — — — — — — — — — — — — — — —
Rated reactor
current -
(A) With power
factor improving | 250 | 300 | 350 | 400 | 500 | 600 | 700 | 800 | 900 | 1000 | 1100 | 1200 | 1350 | 1500 | 1800
reactor

(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 65kA rms Symmetrical Amperes, 264V Maximum.
e 400V class
55K or less
Suitable For Use in A Circuit Capable Of Delivering Not More Than 65kA rms Symmetrical Amperes, 528V Maximum.
75K or more
Suitable For Use in A Circuit Capable Of Delivering Not More Than 65kA rms Symmetrical Amperes, 550V Maximum.

(4) Motor overload protection

When using the electronic thermal relay function as motor overload protection, set the rated motor current to Pr9

Electronic thermal O/L relay.

When connecting multiple motors to the inverter, install an external thermal relay individually.
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| Appendix 5 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-F720-0.75K and 1.5K are always valid.) For details, refer to page 24.)
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 k *

(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 a residual current operated protective device (RCD) 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 14 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 14.

* Use the moulded case circuit breaker and magnetic contactor which conform to the EN or IEC Standard.

* Use the 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 earth (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.
E.//gl Fan cover E" Fan cover
|

E/ Fan cover I fixing screws '+ fixing screw

fixing screw

Fan cover Fan cover Fan cover

FR-F720-2.2K to 5.5K FR-F720-7.5K to 15K FR-F720-18.5K to 30K
FR-F740-3.7K, 5.5K FR-F740-7.5K to 18.5K FR-F740-22K, 30K
* 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

Dec., 2003 IB(NA)-0600176ENG-A | First edition

Mar., 2004 IB(NA)-0600176ENG-B | [Additions
FR-F740-0.75K to 30K

Jun., 2004 IB(NA)-0600176ENG-C | [Additions
FR-F740-75K, 90K

Oct., 2004 IB(NA)-0600176ENG-D | [Additions

- FR-F720 - 0.75K to 55K
- FR-F740 - 110K to 160K
- Pr.299 Rotation direction detection selection at restarting

Mar., 2005 IB(NA)-0600176ENG-E | [Additions

- FR-F720 - 75K to 110K
- FR-F740 - 185K to 560K

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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