MITSUBISHI
ELECTRIC

INVERTER
FR-E700

INSTRUCTION MANUAL (BASIC)
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Thank you for choosing this Mitsubishi Inverter.

This Instruction Manual (basic) is intended for users who "just want to run the inverter".

If you are going to utilize functions and performance, refer to the Instruction Manual (applied) [IB-0600277ENG]. The
Instruction Manual (applied) is separately available from where you purchased the inverter or your Mitsubishi sales
representative.
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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 the Instruction Manual
(basic) and appended documents carefully and can use the
equipment correctly. Do not use this product until you have
a full knowledge of the equipment, safety information and
instructions.
In this Instruction Manual (basic), the safety instruction
levels are classified into "WARNING" and "CAUTION".
WARNING Assumes that incorrec-t.handling ntnay
cause hazardous conditions, resulting
in death or severe injury.
CAUTION Assumes that incorrect handling may
cause hazardous conditions, resulting
in medium or slight injury, or may
cause physical damage only.

Note that even the level may lead to a serious
consequence according to conditions. Please follow the
instructions of both levels because they are important to
personnel safety.

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.

® 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.

® 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, switch off power,
check to make sure that the operation panel indicator is off,
wait for at least 10 minutes after the power supply has been
switched off, and check that there are no residual voltage
using a tester or the like. The capacitor is charged with high
voltage for some time after power off and it is dangerous.

® This inverter must be earthed (grounded). Earthing
(grounding) must conform to the requirements of national
and local safety regulations and electrical code. (NEC
section 250, IEC 536 class 1 and other applicable standards)

® Any person who is involved in the wiring or inspection of
this equipment should be fully competent to do the work.

® Always install the inverter before wiring. Otherwise, you
may get an electric shock or be injured.

® 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 change the cooling fan while power is on. It is
dangerous to change the cooling fan while power is on.

® Do not touch the printed circuit board with wet hands.
Otherwise, you may get an electric shock.

® When measuring the main circuit capacitor capacity, the
DC voltage is applied to the motor for 1s at powering off.
Never touch the motor terminal, etc. right after powering
off to prevent an electric shock.

2. Fire Prevention

A\CAUTION

@ Install the inverter on an incombustible wall without holes, etc.
Mounting it to or near combustible material can cause a fire.

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

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

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

3.Injury Prevention

A\CAUTION

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

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

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

® While power is on or for some time after power-off, do not
touch the inverter as they will be extremely hot. Doing so
can cause burns.

4. Additional Instructions

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

(1) Transportation and mounting

A\CAUTION

® Transport the product using the correct method that
corresponds to the weight. Failure to observe this could
lead to injuries.

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

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

® Do not install or operate the inverter if it is damaged or
has parts missing.

® When carrying the inverter, do not hold it by the front
cover; 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 frag or other fi bl b 1ce such as oil
from entering the inverter.

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

® Use the brake unit under the following environmental
conditions: Otherwise, the inverter may be damaged.

Ambient -10°C to +50°C (non-freezing)
Temperature |(-10°C to +40°C for totally-enclosed structure
P feature)
E [Ambient - -
E humidity 90%RH maximum (non-condensing)
S [Storage
S 20° oG *
§ temperature 20°C to +65°C *1
< Indoors (free from corrosive gas, flammable gas,
ui | Atmosphere | o' mist. dust and dirt)
Altitude/
Viblr:ti:n Maximum 1,000m above sea level, 5.9m/s? or less
+1 Temperature applicable for a short time, e.g. in transit.

A-1




(2) Wiring

(5) Emergency stop

A\CAUTION

A\CAUTION

® Do not install a power factor correction capacitor or surge
suppressor/capacitor type filter on the inverter output
side.

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

(3) Trial run

A\CAUTION

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

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

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

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

(4) Usage

(6) Maintenance, inspection and parts replacement

AWARNING

A\CAUTION

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

® Since is valid only when functions are set (Refer to

page 74), provide a circuit and switch separately to make
an emergency stop (power off, mechanical brake
operation for emergency stop, etc).

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

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

® Do not modify the equipment.

@ Do not perform parts removal which is not instructed in this
manual. Doing so may lead to fault or damage of the product.

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

(7) Disposal

A\CAUTION

® Treat as industrial waste.

General instruction

Many of the diagrams and drawings in this Instruction
Manual (basic) show the inverter without a cover, or partially
open. Never operate the inverter in this manner. Always
replace the cover and follow this Instruction Manual (basic)

when operating the inverter.

A\CAUTION

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

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

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

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

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

® 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.

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

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

A-2




1 PRODUCT CHECKING AND PARTS IDENTIFICATION 1

=

2 INSTALLATION AND WIRING 2 E

=

F4

2.1 Peripheral deviCes ..o 3 8
2.2 Removal and reinstallation of the cover ... 4
221 FFONE COVET ..ttt ettt e et e e e et e e e e eat e e e baeeeeasbeeeseasaeaeessseensnseeeanseseennnnen 4
2.2.2 WIHNG GOV ...ttt et e et e e et e e et s et e et se e e e e e s ae et e e e e e 5
2.3 Installation of the inverter and instructions ...........ccoooooriirrirrccn e 6
S 4 | 4V R 7
2.4.1  Terminal connection diagram...... .7

2.4.2 Specification of main circuit terminal ............cocvieeiiiiiiiei e .. 8
2.4.3 Terminal arrangement of the main circuit terminal, power supply and the motor wiring
2.4.4  Standard control circuit terminal ..
2.4.5 Changing the control logic.
2.4.6  Wiring of control circuit ......... .. 16

2.4.7 Connection to the PU connector..

2.4.8  USB COMNEOIOT ...ttt st et b et b b e see e e ene s 18
2.5 When using the brake resistor (MRS, MYS, FR-ABR) ......ccccocmirererrriierreceennes 19
2.6 Power-off and magnetic contactor (MC) ..........cccorriimrrcimmrrssmrssse s ees e 20
2.7 Precautions for use of the inverter ..........ccccoviiniiinncn s, 21
2.8 Failsafe of the system which uses the inverter ..........cccooviiriireerecccneeceee 23
3 DRIVE THE MOTOR 24
3.1 Step of OPeration ........cccoeicciiirccerercrrr e e e 24
3.2 Operation PANEl .......ccoccceiieii i ————————— 25

3.2.1  Names and functions of the operation panel .............c..ccoooiiiiiiiiiii e 25

3.2.2  Basic operation (factory Setting) ............cocoiiiiiiiiii e 26

3.2.3 Easy operation mode setting (easy setting Mode) ............cccoiiiiiiiiiiii i 27

3.24  Operation lock (Press [MODE] for @ While (28)) .......ccoeiuiiiiiiiiiiiieie e 28

3.2.5  Monitoring of output current and output VOItage .............cccooiiiiiiiiiic e 29

3.2.6  First priority MONITOT..........oiiiii e e e e 29

3.2.7  Setting dial PUSK ..o e 29

3.2.8 Change the parameter setting ValUe ..............ocooiiiiiiiii e 30



3.2.9 Parameter clear/all parameter ClEAr ..o 31

3.2.10 Initial value Change [iSt.............c..oiiiii e e 32
3.3 Before operation ..........cccoociiicciinnnie e e 33
3.3.1  Simple Mmode parameter liSt........c.veiiiiiiei e ae e 33
3.3.2  Overheat protection of the motor by the inverter (Pr. 9) ..o 34
3.3.3  When the rated motor frequency is 50Hz (Pr. 3)
3.3.4 Increase the starting torque (Pr. 0) ..o 36
3.3.5  Limit the maximum and minimum output frequency (Pr. 1, Pr. 2).....cccoooiiiiiiniiiie e 37
3.3.6 Change acceleration and deceleration time of the motor (Pr. 7, Pr. 8)........cccccoioviviieiiviiciniene 38
3.3.7  Selection of the start command and frequency command locations (Pr. 79) ..........cccccooeininne 39

3.3.8 Large starting torque and low speed torque are necessary
(Advance magnetic flux control, general-purpose magnetic flux vector control)
(Pr. 71, Pr. 80, Pr. 81, Pr. 800)

3.3.9 To exhibit the best performance of the motor performance (offline auto tuning)

(Pr. 71, Pr. 83, Pr. 84, Pr.96) ..ottt sttt ettt ettt 43

3.4 Start/stop from the operation panel (PU operation) ........c..cccceericmrrrcerrssneennsnnns a7
3.4.1  Set the set frequency to operate (example: performing operation at 30Hz) ...........ccccceeeieriennne 47
3.4.2 Use the setting dial like a potentiometer to perform operation. ............ccccoeiiiiniiiiiiniiciiiees 49
3.4.3 Use switches to give a frequency command (multi-speed setting)...........ccccovveveiiiiecnciciiens 50
3.44 Perform frequency setting by analog (voltage iNPUL) ..........ccceeoiiiiiiiiince e 51
3.45 Perform frequency setting by analog (Current iNPUL)...........cccoeeireiiiiineniee e 52
3.5 Make a start and stop with terminals (external operation) ...........ccccccurnnennin 53

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

3.5.2 Use switches to give a start command and a frequency command

(multi-speed Setting) (Pr. 4 10 Pr. 6)......coiiiiiiiieie sttt s 55

3.5.3 Perform frequency setting by analog (voltage iNPUL) ..........c.cceoiiiiiiiiiiiniee e 57
3.5.4 Change the frequency (60Hz) at the maximum voltage input (5V initial value)............cc.ccocveene 59
3.5.5 Perform frequency setting by analog (Current iNPUL)...........cccoovireiiiiiieiiiee e 60
3.5.6  Change the frequency (60Hz) at the maximum current input (at 20mA, initial value) ................. 62
3.6 Parameter list ... ————— 63
3.6.1 List of parameters classified by purpose of USE............ccceiiiiiiiiiiiiiii e 63

3.6.2 Parameter list

n

4 TROUBLESHOOTING 88
4.1 Reset method of protective function ..o s 88
4.2 List of fault or alarm indications ........cccoccciiiiic e 89
4.3 Causes and corrective actions ........cccceeicccceiiriic s 90



4.4 Correspondences between digital and actual characters ............ccceceruueneen. 98

4.5 Check and clear of the faults history ... 99
4.6 Check first when you have some troubles. .........ccooocrirecerrrrreersceesssee e 101
4.6.1 Motor will not start. ............ . 101

. 101
. 102
. 102
. 102
. 102
. 102

4.6.2 Motor generates abnormal noise.....

CONTENT

4.6.3 Motor generates heat abnormally...
4.6.4 Motor rotates in opposite direction ....
4.6.5 Speed greatly differs from the setting...
4.6.6 Acceleration/deceleration is not smooth
4.6.7 Motor current is large.....
4.6.8 Speed does not increase...... . 102
4.6.9 Speed varies during operation........... . 103
. 103
. 103
. 103

4.6.10 Operation mode is not changed properly .
4.6.11 Operation panel display is not operating ..

4.6.12 Parameter write cannot be performed ...

5 PRECAUTIONS FOR MAINTENANCE AND INSPECTION 104
L N [ 1= 7= o2 o Y T =Y L= 104
5,11 Daily INSPECLION ... e e 104
5.1.2  PeriodiC INSPECHION ...c..uviieeiiiie ettt ettt et ee e st e e st eennnte e e e naeee s ne e s enneeeens 104
5.1.3  Daily and periodiC INSPECHION .........ccouiiiiieeie ittt 105
5.1.4 Display of the life of the inverter parts ... 106
5.1.5  ClBANING ...ttt et et et ettt 107
5.1.6  ReplacemMent Of PArtS .......ooouiiiiiiiiieeiie e e e ae e e 108
5.1.7  INVEter rEPIACEMENT.... .ottt ettt e e et e e st e e e e at e e e be e e e s e e nnreeeenne 111

6 SPECIFICATIONS 112
6.1 RAtiNG oo —————— 112
B.1.1  INVEIEE FALING ..ottt e et 112
6.2 Common SPecCifiCations .......cccccrreecirrncirrrcrr e e 113
6.3 Outline dimension drawings .......cccccceirecrerrrsrrr s e ees 114
APPENDIX 117

Appendix1 For customers who have replaced the conventional model
With this INVEIter ... 117



Appendix 1-1  Replacement of the FR-E500 SEri€s ...........cccciiiiiiiiiiiiie e
Appendix2 Instructions for Compliance with the European Directives..................
Appendix3 Instructions for UL and CUL .........cccovceririccmrnccerrreee e me s

<Abbreviations>

¢ PU: Operation panel and parameter unit (FR-PU04, FR-PUQ7)

Inverter: Mitsubishi inverter FR-E700 series

FR-E700: Mitsubishi inverter FR-E700 series

Pr.: Parameter number

PU operation: Operation using the PU (FR-PU04/FR-PU07)

External operation: Operation using the control circuit signals

Combined operation : Operation using the PU (FR-PU04/FR-PU07) and external operation
Standard motor : SF-JR

Constant torque motor : SF-HRCA

<Trademarks>

* Company and product names herein are the trademarks and registered trademarks of their respective owners.
<Mark>

: Indicates functions available during V/F control

JADMEVC : Indicates functions available during advanced magnetic flux vector control
JGPMEVC : Indicates functions available during general-purpose magnetic flux vector control

D REMARKS: Additional helpful contents and relations with other functions are written

: Note: Contents requiring caution or cases when set functions are not activated are written.

POINT: Useful contents and points are written.

v



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.
®Inverter type

No. Voltage class
Represents the
Three-phase 200V . )
E720 dass inverter capacity [kW]

—, Cooling fan
Operation panel (Refer to page 108)
(Refer to page 25)
PU
(Refer to page 13)

usB
(Mini-B connector)
(Refer to page 13)

Voltage/current input switch
(Refer to page 11)

USB connector cover
(Refer to page 18) .
— Connector for plug-in
Front cover option connection

(Refer to page 4)

I (Refer to the Instruction
Manual of options.)
PU connector cover
(Refer to page 17) B d control circuit

terminal block
(Refer to page 11)

Main circuit
terminal block
(Refer to page 8)

=T

Changing the control logic
Jumper connector
(Refer to page 14)

cover
(Refer to page 5)
Capacity plate -
pacity p Rating plate [MITSUBISHI prp—
FR-E720-1.5K < Inverter type Inverter type +wooee FR-E720-1.5K
: i Input rating — weur_ xoox
SERIAL: XXXXXX < Serial number Output rating — cvr oo
o Accessory Serial number st
Fan cover fixing screws (Refer to page 119) R
These screws are necessary for compliance with o L ECTRC CoMPoRATION
the European Directive
Capacity Screw Size (mm) | Number
1.5K to 3.7K M3 x 35 1
5.5K, 7.5K M3 x 35 2

Harmonic suppression guideline (when inverters are used in Japan)
All models of general-purpose inverters used by specific consumers are covered by "Harmonic suppression guideline for consumers who

PRODUCT CHECKING AND PARTS IDENTIFICATION

receive high voltage or special high voltage". (For further details, [:]E] refer to the chapter 3 of the Instruction Manual (applied).)




2 INSTALLATION AND WIRING

Three-phase AC power supply Parameter unit (FR-PU07)
Use within the permissible power

supply specifications of the inverter.
(Refer to page 112)

Moulded case circuit breaker

(MCCB) or earth leakage current
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)

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 option)
Reactors (option) must be used when
power harmonics measures are taken,
the power factor is to be improved or the
inverter is installed near a large power
supply system (500kVA or more). The
inverter may be damaged if you do not
use reactors. Select the reactor according
to the model. Remove the jumpers across
terminals P/+ - P1 to connect the DC reactor.

(FR-CB2) to the PU connector,
operation can be performed from
FR-PUO7.

(Refer to page 17)

AC reactor (FR-HAL)

=

DC reactor (FR-HEL)

o

Noise filter
(FR-BSF01, FR-BLF)

Install a noise filter to reduce RIL1S/L2TL3

By connecting the connection cable

USB connector
A personal computer and an inverter
can be connected with a
USB (Ver1. 1) cable.
(Refer to page 18)

Inverter (FR-E700)

The life of the inverter is influenced by ambient
temperature. The ambient temperature should be
as low as possible within the permissible range.
This must be noted especially when the inverter
is installed in an enclosure.

(Refer to page 6)

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 7)

Brake resistor
(FR-ABR, MRS, MYS)
Braking capability can be
improved. (0.4K or more)

Noise filter
(FR-BSF01, FR-BLF)

L

the electromagnetic noise io nol Earth (Ground) Install a noise filter to reduce the
generated from the inverter. Radio noise ic noi

Y Effective in the range from filter P+ NI- Uvw e\eclrom_agnehc noise generated

v from the inverter.
about 1MHz to 10MHz. When (FR-BIF) I I I Effective in the range from about
more wires are passed Reduces the 1MHz to 10MHz. A wire should be
through, a more effective result radio noise. wound four turns at a maximum.
can be obtained. A wire should
be wound four turns or more I I |

_ Motor
Brake unit L
— i o (FR-BU2)
L
Devices connected to the output  Earth (Ground)
i Do not install a power factor correction capacitor,
o surge suppressor or radio noise filter on the output

Resistor unit (FR-BR)
Discharging resistor (GZG, GRZG)

Power regeneration
common converter

High power factor
converter (FR-HC)

(FR-CV)
Power supply harmonics Great braking The braking
can be greatly suppressed. is obtained. of the inverter can be exhibited fully.

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

Note

side of the inverter. When installing a moulded case
circuit breaker on the output side of the inverter,
contact each manufacturer for selection of the
moulded case circuit breaker.

Earth (Ground)

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

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

Electromagnetic wave interference

The input/output (main circuit) of the inverter includes high frequency components, which may interfere with the
communication devices (such as AM radios) used near the inverter. In this case, install the FR-BIF optional radio
noise filter (for use in the input side only) or FR-BSF01 or FR-BLF line noise filter to minimize interference.

( lﬁ:} Refer to the chapter 3 of the Instruction Manual (applied)).
Refer to the instruction manual of each option and peripheral devices for details of peripheral devices.




Peripheral devices N

2.1 Peripheral devices

Check the inverter type 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:

Mot Moulded Case Circuit Breaker (MCCB) *1
otor
or Earth Leakage Current Breaker (NV) *4 Magnetic
Inverter Type Output =
With power factor Contactor (MC)
(kW) Standard . .
improving reactor
FR-E720-0.1K 0.1 30AF 5A 30AF 5A S-N10
FR-E720-0.2K 0.2 30AF 5A 30AF 5A S-N10
é FR-E720-0.4K 0.4 30AF 5A 30AF 5A S-N10
ﬁ FR-E720-0.75K 0.75 30AF 10A 30AF 10A S-N10
@
2 |FR-E720-1.5K 1.5 30AF 15A 30AF 15A S-N10
o
g FR-E720-2.2K 22 30AF 20A 30AF 15A S-N10
E FR-E720-3.7K 3.7 30AF 30A 30AF 30A S-N20, S-N21
FR-E720-5.5K 5.5 50AF 50A 50AF 40A S-N25
FR-E720-7.5K 7.5 100AF 60A 50AF 50A S-N35

*1  +Select an MCCB according to the power supply capacity.
+Install one MCCB per inverter.

*2  When the inverter capacity is larger than the motor capacity, select an MCCB and a magnetic contactor according to
the inverter type and cable and reactor according to the motor output.

*3  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.

=4 For installations in the United States or Canada, use the class T type fuse certified by the UL and cUL. (Refer to page 121)

INSTALLATION AND WIRING



7 Removal and reinstallation of the cover

2.2 Removal and reinstallation of the cover

2.2.1  Front cover

3.7K or less

®Removal

Remove the front cover by pulling it toward you in the direction of arrow.

®Reinstallation

To reinstall, match the cover to the inverter front and install it straight.

5.5K, 7.5K

®Removal

1) Loosen the installation screws of the front cover 1.
2) Remove the front cover 1 by pulling it toward you in the direction of arrow.
3) Remove the front cover 2 by pulling it toward you in the direction of arrow.

1) 2)

Installation

screws Front cover 1




Removal and reinstallation of the cover ‘f

®Reinstallation

1) Match the front cover 2 to the inverter front and install it straight.
2) Insert the two fixed hooks on the left side of the front cover 1 into the sockets of the inverter.
3)Tighten the screw of the front cover 1.

2)

3)
— Tighten
the installation _f

screws \

1®

Front cover 1

Front cover 2

Fixed hook

Socket of the inverter

-=-.. Note
.: * Fully make sure that the front cover has been reinstalled securely.
* The same serial number is printed on the capacity plate of the front cover and the rating plate of the inverter. Since

these plates have the same serial numbers, always reinstall the removed cover onto the original inverter.

2.2.2 Wiring cover
®Removal and reinstallation

The cover can be removed easily by pulling it toward you. To reinstall, fit the cover to the inverter along the guides.

INSTALLATION AND WIRING

Wiring cover

Wiring cover
Example of the 5.5K, 7.5K



7 Installation of the inverter and instructions

2.3 Installation of the inverter and instructions

® [nstallation of the inverter
Enclosure surface mounting
0.1K to 0.75K 1.5K or more

Remove the front cover and \

wiring cover to fix the inverter
to the surface.

Front cover

Wiring cover

Note

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

« Install the inverter vertically.

Ref, =

er to the Clearances below,

o Install the inverter under the following conditions.

Ambient temperature and humidity Clearances (front) Clearances (side)

Measurement

x

position
5cm)| Inverer [5cm X 10cm or more
1

Measurement Ecm
position
Temperature: -10°C to +50°C
-10°C to +40°C for totally
(-enclosed structure feature)
Humidity: 90% RH maximum

Inverter

Leave enough clearances and * When using the inverters at the ambient

take cooling measures. temperature of 40°C or less, the inverters can
be installed closely attached (Ocm clearance).
When ambient temperature exceeds 40°C,
clearances between the inverters should be
1cm or more (5¢cm or more for the 5.5K or more).

* 1cm or more for 3.7K or less

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.

é )y )

Q) ‘
N\,\W\M

_ Vibration High temperature,
Direct sunlight (5.9m/s? or more) high humidity
Transportation by QOil mist, flammable
(When mounted inside holding front cover gas, corrosive gas, Mounting to
@closure) or dial fluff, dust, etc. combustible materw
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2.4 Wiring

2.4.1 Terminal connection diagram

®Three-phase 200V power input

*6 A brake transistor is not built-in to the 0.1K
and 0.2K.

Sink logic
(©Main circuit terminal
(O Control circuit terminal

*7 Brake resistor (FR-ABR, MRS, MYS type)
5 Install a thermal relay to prevent an
1. DC reactor (FR-HEL) (Ground) overheat and burnout of the brake resistor.
When connecting a DC reactor, remove the (The brake resistor can not be connected
jumper across P1-P/+ to the 0.1K and 0.2K.)

Motor

Earh Ground)
Control circuit
Standard control temirnal bloclgﬂ

Control input signals (No voltage input allowed)
Forward

Relay output

Terminal functions vary

24VDC power supply

(Common for external power supply transistor) Calibration resistor

Indicator
+ - (Frequency meter, etc.)

i | Terminal functions vary | rotation start —— I

¢ | with the input terminal | g orco Relay output ?y Pr. 192 AI.B,_C terminal

| |assignment (Pr. 178 to | yotation start$—— (Alarm output) | function selection

' | Pr. 184) _

| High

: speed ;
' Multi-speed selection Middl;e Open collector output '
1 spee N " Ny ;
! |2 When using terminals PC- Low ) Erm'n‘al fLInCllo.nslvarx with |,
! SD as a 24VDC power speed T ORunning | the output terminal assignment |:
| supply, take care not to P (Pr: 190 to Pr. 191) 3
' short across terminals Output \‘.-u) ;
' PC-SD. stop E ox O Frequency detection :
: & ‘
: Reset 8 o % :
: . SE Open collector output common !
; Contact input common Sink/source common |

10(+5V)

2[00 5VDC] *3

1mA full-scale

Moving-coil type
*3 Terminal input specifications | Frequency
can be changed by analog setting
input specifications

Connector for
plug-in option connection

| switchover (Pr: 73). potentiometer (0 to 10VDC) o

1 12W1kQ *8 Itis not necessary when

L[4 Termi_?al i|f|PUl N *5 ATl ) PU calibrate the indicator from Z

'|  specifications can be i i

' changed by analog input connector (R EEE] E

: specifications switchover ;

| (Pr. 267). Set the Terminal 4 ]

! voltage/current input input (+) >———— 4|4 to 20mADC [a]

1| switch in the "V" position (Current (<) >———=— 0to 5VDC \ . USB 2

1 to select voltage input (0 input) o <0 to 10VDC> 4

| to5V/0t010V) and connector <

! "I"(initial value) to select 2

' current input (4 to 20mA). | O3V o

3 *5 Itis recommended to use 2W1kQ Voltage/current |:

i when the frequency setting signal input switch  *4 <

1 is changed frequently. 3
I
-
(2]
Z

Note
« To prevent a malfunction caused by noise, separate the signal cables more than 10cm from the power cables.
« After wiring, wire offcuts must not be left in the inverter.
Wire offcuts can cause an alarm, failure or malfunction. Always keep the inverter clean. When drilling mounting holes

in an enclosure etc., take care not to allow chips and other foreign matter to enter the inverter.
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2.4.2 Specification of main circuit terminal

Terminal . _
Terminal Name Description
Symbol
R/L1, Connect to the commercial power supply.
S/L2, AC power input Keep these terminals open when using the high power factor converter (FR-HC) or
T/L3 power regeneration common converter (FR-CV).
u,v,w Inverter output Connect a three-phase squirrel-cage motor.
. . Connect a brake transistor (FR-ABR, MRS, MYS) across terminals P/+-PR.
P/+, PR Brake resistor connection .
(The brake resistor can not be connected to the 0.1K or 0.2K.)
. . Connect the brake unit (FR-BU2), power regeneration common converter (FR-CV)
P/+, N/- Brake unit connection .
or high power factor converter (FR-HC).
P/+, P1 DC reactor connection Remove the jumper across terminals P/+-P1 and connect a DC reactor.
@ 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

FR-E720-0.1K, 0.2K, 0.4K, 0.75K

Screw size (M3.5)

RILT [S/LZ [TIL3

W
gllieellip
==) (M35) @

Power supply Motor

FR-E720-1.5K, 2.2K

Jumper Jumper

Screw size (M4)

1]
RIISIAMLY (U] (V] W]

FR-E720-3.7K

FR-E720-5.5K, 7.5K

=== Screw size (M5)

Power supply Motor

.~==.. Note

- Make sure the power cables are connected to the 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 need not be matched.)

* Connect the motor to U, V, W. Turning on the forward rotation switch (signal) at this time rotates the motor
counterclockwise when viewed from the load shaft.
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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)

Crimpi Cable Size
T
ping 2 2
. Terminal| Tightening |  Terminal HIV Cables, etc. (mm®) AWG -2 PVC Cables, etc. (mm®)
Applicable Inverter *1 *3
Screw | Torque
Model Size 4 N‘m R/L1 R/L1 Earth |R/L1 R/L1 Earth
S/L2 [U,V,W|[S/L2 |U,V, W ((ground)| S/L2 |U, V,W | S/L2 | U, V, W |(ground)
TIL3 TIL3 cable | T/L3 TIL3 cable
FR-E720-0.1K to 0.75K M3.5 1.2 2-35| 2-35 2 2 2 14 14 25 25 25
FR-E720-1.5K, 2.2K M4 15 2-4 2-4 2 2 2 14 14 25 25 25
FR-E720-3.7K M4 15 55-4| 554 3.5 3.5 3.5 12 12 4 25 4
FR-E720-5.5K M5 25 55-5| 555 5.5 55 55 10 10 6 4 6
FR-E720-7.5K M5 25 14-5 8-5 14 8 5.5 6 8 16 6 6

*1  The cable size is that of the cable (HIV cable (600V class 2 vinyl-insulated cable) etc.) with continuous maximum permissible temperature of 75°C. Assumes
that the ambient temperature is 50°C or less and the wiring distance is 20m or less.

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

*3  The recommended cable size is that of the cable (THHW 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.
(Selection example for use mainly in Europe.)

*4  The terminal screw size indicates the terminal size for R/L1, S/L2, T/L3, U, V, W, and a screw for earthing (grounding).

="+, Note
:. ' * Use the copper wires rated at 75°C.

« 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.

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

3 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.

line voltage drop [V]=

(2) Earthing (Grounding) precautions

®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. (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 on page
9, and minimize the cable length. The earthing (grounding) point should be as near as possible to the inverter.

POINT
To be compliant with the European Directive (Low Voltage Directive), earth (ground) the inverter according to the
instructions on page 119.

INSTALLATION AND WIRING
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(3) Total wiring length

10

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 3.7K
Setting 0.1K | 0.2K | 0.4K | 0.75K | 1.5K | 2.2K | or
(carrier frequency) More

1 (1kHz) or less |200V class 200m | 200m | 300m | 500m | 500m | 500m | 500m

(2kHz to 14.5kHz)

2to15
200V class 30m | 100m | 200m | 300m | 500m | 500m | 500m

Total wiring length (3.7K or more)

300m+300m=600m

Note

* E ially for long-di 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, fast response current limit
function, or stall prevention function or a malfunction or fault of the equipment connected on the inverter output side.
If fast-response current limit malfunctions, disable this function. When the stall prevention function misoperates,

increase the stall level. ( m Refer to Pr. 22 Stall prevention operation level and Pr. 156 Stall prevention operation selection in
the chater 4 of the Instruction Manual (applied))

m Refer to the chapter 4 of the Instrunction Manual (applied) for details of Pr. 72 PWM firequency selection .
* When using the automatic restart after instantaneous power failure function with wiring length exceeding below,

select frequency search (Pr. 162="1, 11"). ( m Refer to the chapter 4 of the Instruction Manual (applied))

[ Motor Capacity 0.1K 0.2K 04Kto7.5K |
| Wiring length 20m 50m 100m |
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2.4.4 Standard control circuit terminal

l:l indicates that terminal functions can be selected using Pr. 178 to Pr. 184, Pr. 190 to Pr. 192 (I/O terminal function

selection). ([:m Refer to the Instruction Manual (applied)).
Input signal

(1)

Type

Terminal
Symbol

Terminal Name

Description

Rated Specifications

Refer to
Page

Contact input

STF

Forward rotation start

Turn on the STF signal to
start forward rotation and
turn it off to stop.

STR

Reverse rotation start

Turn on the STR signal to
start reverse rotation and

When the STF and STR
signals are turned on
simultaneously, the stop
command is given.

turn it off to stop.

RH,
RM,
RL

Multi-speed selection

Multi-speed can be selected according to the
combination of RH, RM and RL signals.

MRS

Output stop

Turn on the MRS signal (20ms or more) to stop the
inverter output.

Use to shut off the inverter output when stopping the
motor by electromagnetic brake.

RES

Reset

Used to reset alarm output provided when protective
circuit is activated. Turn on the RES signal for more
than 0.1s, then turn it off.

Factory setting is for reset always. By setting Pr. 75,
reset can be set to enabled only at an inverter alarm
occurrence. Recover about 1s after reset is cancelled.

Input resistance 4.7kQ
Voltage when contacts are
open

21to 26VDC

When contacts are short-
circuited

4 to 6mADC

Instruction
Manual

(applied)

88

SD

Contact input common
(sink)

Common terminal for contact input terminal (sink logic)
and terminal FM.

Common output terminal for 24VDC 0.1A power
supply (PC terminal).

Isolated from terminals 5 and SE.

PC

External transistor
common,

24VDC power supply,
Contact input common
(source)

When connecting the transistor output (open collector
output), such as a programmable controller, when sink
logic is selected, connect the external power supply
common for transistor output to this terminal to prevent
a malfunction caused by undesirable currents.

Can be used as 24VDC 0.1A power supply.

When source logic has been selected, this terminal
serves as a contact input common.

Power supply voltage range
22 to 26VDC

permissible load current
100mA

11

INSTALLATION AND WIRING
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12

Terminal ) . L Refer to
Type Terminal Name Description Rated Specifications
Symbol Page
Used as power supply when connecting potentiometer
E i for frequency setting (speed setting) from outside of  [5v+0.2VDC
requency setting power )
10 quency setling POWer 4he inverter. permissible load current 51,57
supply
(| m Refer to the chapter 4 of the Instruction Manual 10mA
(applied))
Inputting 0 to 5VDC (or 0 to 10V) provides the
) maximum output frequency at 5V (10V) and makes | Input resistance10kQ + 1kQ
Frequency setting . . . e .
2 It input and output proportional. Use Pr: 73 to switch Permissible maximum 51,57
(voltage) between input 0 to 5VDC input (initial setting) and 0 to |voltage 20VDC
o 10VDC.
-:% Voltage input:
Q .
= Inputting 4 to 20mADC (or 0 to 5V, 0 to 10V) provides |!MPUt resistance10ka £ 1ke
g the maximum output frequency at 20mA and makes | Permissible maximum
:’-}- input and output proportional. This input signal is valid |voltage 20VDC
[ only when the AU signal is on (terminal 2 input is Current input:
Frequency setting invalid). Use Pr. 267 to switch from among input 4 to Input resistance 233Q + 5Q
4 (current) 20mA (initial setting), 0 to 5VDC and 0 to 10VDC. Set |Maximum permissible 32,60
the voltage/current input switch in the "V" position to | current 30mA
select voltage input (0 to 5V/0 to 10V)x*.
(BH Refer to the chapter 4 of the Instruction Manual . Current input
) Voltage input  (initial status)
(applied)).
]y =]
5 Frequency setting Frequency setting signal (terminal 2, 4) common _ _
common terminal. Do not earth (ground).
Note

Set Pr. 267 and a voltage/current input switch correctly, then input analog signals in accordance with the settings.
Applying a voltage with voltage/current input switch in “I" position (current input is selected) or a current with switch in

"V" position (voltage input is selected) could cause component damage of the inverter or analog circuit of output
devices.
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(2) Output signal

Terminal . o L Reference
Type Terminal Name Description Rated Specifications
Symbol page
1 changeover contact output indicates that the inverter
protective function has activated and the output Contact capacity:230VAC )
F ABC Relay output (alarm stopped. 0.3A 1”;;;“”;”
ko) , B, X - - i
& output) Alarm: discontinuity across B-C (continuity across A- | (power factor =0.4) (applied)
C), Normal: continuity across B-C (discontinuity across [30VDC 0.3A »
A-C)

Switched low when the inverter output frequency is
. . - Instruction
equal to or higher than the starting frequency (initial

RUN Inverter running . ) . Permissible load 24VDC Manual
value 0.5Hz). Switched high during stop or DC . X
S R . (maximum 27VDC) 0.1A (applied)
= injection brake operation. *1 .
& - - . (a voltage drop is 3.4V
= Switched low when the inverter output frequency is . )
3 X maximum when the signal Instruction
= . equal to or higher than the preset detected frequency |
o |FU Frequency detection . is on) Manual
<3 and high when less than the preset detected X
o (applied)
frequency. *1
Open collector output . .
SE Common terminal of terminal RUN and FU. — —
common
Select one e.g. output
frequency from monitor
items. *2 3 .
. . Output item: Permissible load current Instruction
14 The output signal is o
s |FM For meter B Output frequency (initial [1mA Manual
a proportional to the N .
. setting) 1440 pulses/s at 60Hz (applied)
magnitude of the
corresponding monitoring
item.
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
Terminal Reference
Type Terminal Name Description
Symbol page

With the PU connector, communication can be made through RS-485.
« Conforming standard: EIA-485 (RS-485)

— PU connector * Transmission format: Multidrop link 17
+ Communication speed: 4800 to 38400bps

* Overall length: 500m

The FR Configurator can be operated by connecting the inverter to the
personnel computer through USB.

USB connector * Interface: conforms to USB1.1 18
* Transmission speed: 12Mbps

+ Connector: USB mini B connector (receptacle mini B type)

RS-485

usB
|

INSTALLATION AND WIRING
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2.4.5 Changing the control logic

The input signals are set to sink logic (SINK) when shipped from the

factory.

To change the control logic, the jumper connector above the control

terminal must be moved to the other position.

®To change to source logic, change the jumper connector in the sink
logic (SINK) position to source logic (SOURCE) position using
tweezers, a pair of long-nose pliers etc. Change the jumper
connector position before switching power on.

.=-.. Note

° . |+ Fully make sure that the front cover has been reinstalled securely.

Ak « The capacity plate is placed on the front cover and the rating plate is on the inverter. Since these plates have the
same serial numbers, always reinstall the removed cover onto the original inverter.

« The sink-source logic change-over jumper connector must be fitted in only one of those positions. If it is fitted in both
positions at the same time, the inverter may be damaged.

14
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™

Sink logic type and source logic type

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

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

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

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

Sink logic

Current
Sink
connector

DC input (sink type)
<Example: QX40>

®\When using an external power supply for transistor output

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

Source logic
PC

A

Current

iR
ﬁ Source
o

connector

DC input (source type)
<Example: QX80>

---»-- Current flow

« Sink logic type

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

[ iverer
™1

‘TB1 STF‘

FQY4OP type transistor—“
output unit

24VDC

s I (sD)

4 Constant ||
voltage
circuit

--=-- Current flow

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

QY80 type transistor
output unit

Constant
voltage
circuit

-- - Current flow

15
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2.4.6 Wiring of control circuit

(1) Standard control circuit terminal layout

é

Terminal screw size

M3: (A, B, C terminal)

M2: (Other than the above) @ @ @ @ @g
[2] [5] [4]RUNIFU] [SE]

QLVVVVVVVVD

(2) Wiring method

1) Strip off the sheath of the cable of the control circuit to wire.
Strip off the sheath about the size below. If the length of the sheath pealed is too long, a short circuit may occur among
neighboring wires. If the length is too short, wires might come off.

Cable stripping size Wire the stripped cable after twisting it to prevent it
from becoming loose. In addition, do not solder it.
b Use a bar terminal as necessary.
L(mm)
A, B, C terminal 6
Other than the above 5

* Information on bar terminals
Introduced products (as of Sep., 2006): Phoenix Contact Co.,Ltd.

Terminal Screw Size Bar Terminal Model Bar Terminal Model . . 2
(With Insulation Sleeve) | (Without Insulation Sleeve) | Wire Size (mm?)
B Al 0.5-6WH A 0.5-6 0.3t0 0.5
M3 (A, B, C terminal) AI0.75-6GY A0.756 0510075
M2 (other than the above) Al 0.5-6WH A0.5-6 0.3t0 0.5

Bar terminal crimping tool: CRIMPFOX ZA3 (Phoenix Contact Co., Ltd.)

»

Loosen the terminal screw and insert the cable into the terminal.
Tighten the screw to the specified torque.
Undertightening can cause cable disconnection or malfunction. Overtightening can cause a short circuit or malfunction
due to damage to the screw or unit.
Tightening torque: 0.5N-m to 0.6N-m (A, B, C terminals)
0.22N-m to 0.25N'm (other than the above)

* Screwdriver: ©Small flat-blade screwdriver (Tip thickness: 0.4mm/tip width: 2.5mm)

&

(3) Wiring instructions

1) Terminals SD, SE and 5 are common to the I/O signals. Do not earth them.

2)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).

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

—_— —_—

4)Do not apply a voltage to the contact input terminals (e.g. STF) of the control Micro signal contacts Twin contacts

circuit.

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

6) It is recommended to use the cables of 0.3mm? to 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.

7) The maximum wiring length should be 30m (200m for terminal FM).

16
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2.4.7 Connection to the PU connector

Using the PU connector, you can perform communication operation from the FR-PUQ7, a personal computer etc.
Refer to the figure below to open the PU connector cover.

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

®When connecting the parameter unit using a connection cable

Use the optional FR-CB200 or connector and cable available on the market.

Insert the cable plugs securely into the PU connector of the inverter and the connection connector of the FR-PUO7 along the
guide until the tabs snap into place.

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

FR-PUO7

.-=-.. Note

s
i

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.

INSTALLATION AND WIRING

D REMARKS

¢ When using a commercially available connector and cable as a parameter unit connection cable, [EE refer to the chapter 4 of
the Instruction Manual (applied).

17
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®RS-485 communication

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.
The protocol can be selected from Mitsubishi inverter and Modbus RTU.

For further details, B refer to the chapter 4 of the Instruction Manual (applied) .

2.4.8 USB connector

A personal computer and an inverter can be connected with a USB (Ver1.1) cable.
You can perform parameter setting and monitoring with the FR Configurator (FR-SW3-SETUP-WO).

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

USB cable USB connector

@:)) REMARKS

* USB cable
Name Type Applications, Specificati etc.
MR-J3USBCBL3M Connector for amplifier Connector for personal computer
USB cable mini-B connector (5 pin) A connector
Cable length 3m
O b N

18



When using the brake resistor (MRS, MYS, FR-ABR)

2.5 When using the brake resistor (MRS, MYS, FR-ABR)

@ |t is recommended to configure a sequence, which shuts off power in the input side of the inverter by the external thermal
relay as shown below, to prevent overheat and burnout of the brake resistor (MRS, MYS) and high duty brake resistor (FR-
ABR) in case the regenerative brake transistor is damaged. (The brake resistor can not be connected to the 0.1K or 0.2K.)

<Example 1>

Power supply

Thermal relay
(OCR)() Brake resistor

<Example 2>

i LR
1 SIL2
AT TAS

Power supply

il

OFF _ON
MC}—o
] -OCR

MC Contact

o

Inverter | (OCR)(")

Thermal relay

Brake resistor

P+

PR

+Refer to the table below for the type number of each capacity of thermal relay and the diagram below for the connection.

AL Thermal Relay Type
Supply Brake Resistor ) L Al Contact Rating
(Mitsubishi product)
Voltage
MRS120W200 TH-N20CXHZ-0.7A
MRS120W100 TH-N20CXHZ-1.3A 110VAC 5A,
200V MRS120W60 TH-N20CXHZ-2.1A 220VAC 2A (AC11 class)
MRS120W40 TH-N20CXHZ-3.6A 110VDC 0.5A,
MYS220W50 (two units in 220VDC 0.25A (DC11 class)
TH-N20CXHZ-5A
parallel)
AL Thermal Relay Type
Supply Brake Resist IR Y yp Contact Rating
(Mit: product)
Voltage
FR-ABR-0.4K TH-N20CXHZ-0.7A
FR-ABR-0.75K TH-N20CXHZ-1.3A 110VAC 5A
200V FR-ABR-2.2K TH-N20CXHZ-2.1A 220VAC 2A (AC11 class)
FR-ABR-3.7K TH-N20CXHZ-3.6A 110VDC 0.5A,
FR-ABR-5.5K TH-N20CXHZ-5A 220VDC 0.25A (DC11 class)
FR-ABR-7.5K TH-N20CXHZ-6.6A
-=-.. Note

s

P

.9

etc.

* Do not use the brake resistor with a lead wire extended.
« Do not connect the resistor directly to the DC terminals P/+ and N/-. This could cause a fire.

- —>
To the inverter To a resistor

P/+ terminal

,: « Brake resistor can not be used with the brake unit, high power factor converter, power supply regeneration converter,
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=7 Power-off and magnetic contactor (MC)

2.6 Power-off and magnetic contactor (MC)

(1) Inverter input side magnetic contactor (MC)

On the inverter input side, it is recommended to provide an MC for the following purposes.

(Refer to page 3 for selection.)

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

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

3) The control power supply for inverter is always running and consumes a littlle 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-AC3 MC for the inverter input side
current when making an emergency stop during normal operation.

D REMARKS

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

@ Inverter start/stop circuit example

Inverter

As shown on the right, always use the start signal
(ON or OFF across terminals STF or STR-SD) to
make a start or stop.

Three-phase AC —X
power supply T

Operation preparation
OFF ON

STF(STR)
SD

Start/Stop

MC Operation
L B . RA
Stop RA

(2) Handling of 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 for switching to the commercial power supply, for example, switch it on/off after the inverter and
motor have stopped.
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Precautions for use of the inverter ‘f

2.7 Precautions for use of the inverter

The FR-E700 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 9 for the recommended wire sizes.

(5) The overall wiring length should be 500m maximum.
Especially for long distance wiring, the fast-response current limit function may decrease or the equipment connected to
the secondary 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 10)

(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, install the FR-BIF optional radio noise
filter (for use in the input side only) or FR-BSF01 or FR-BLF line noise filter to minimize interference.

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

(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 phase to 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 (turn on/off terminals STF, STR-SD) to start/stop the inverter. (Refer to page 20)

INSTALLATION AND WIRING

(11) Across P/+ and PR terminals, connect only an external regenerative brake discharge resistor.
Do not connect a mechanical brake.
The brake resistor can not be connected to the 0.1K or 0.2K. Leave terminals P/+ and PR open.
Also, never short between these terminals.
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7 Precautions for use of the inverter

(12) Do not apply a voltage higher than the permissible voltage to the inverter I/O signal circuits.
Application of a voltage higher than the permissible voltage to the inverter 1/O signal circuits or opposite polarity may
damage the 1/O devices. Especially check the wiring to prevent the speed setting potentiometer from being connected
incorrectly to short terminals 10-5.

(13) Provide electrical and mechanical interlocks for MC1 and MC2

which are used for bypass operation. When the wiring is MC1 Interlock
incorrect and if there is a bypass operation circuit as shown  Power R/L1 U ‘ |

i i i i suppl A

right, the inverter will be damaged when the power supply is pply S/L2 Vv MCc2 |
connected to the inverter U, V, W terminals, due to arcs TIL3 W] ™ ndesirable current

generated at the time of switch-over or chattering caused by a Inverter
sequence error.

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

(15) Instructions for overload operation
When performing operation of frequent start/stop of the inverter, rise/fall in the temperature of the transistor element of
the inverter will repeat due to a repeated flow of large current, shortening the life from thermal fatigue. Since thermal
fatigue is related to the amount of current, the life can be increased by reducing current at locked condition, starting
current, etc. Decreasing current may increase the life. However, decreasing current will result in insufficient torque and
the inverter may not start. Therefore, choose the inverter which has enough allowance for current (up to 2 rank larger in
capacity).

(16) Make sure that the specifications and rating match the system requirements.
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Failsafe of the system which uses the inverter N

2.8 Failsafe of the system which uses the inverter

When a fault occurs, the inverter trips to output an alarm. However, an alarm output signal may not be output at an inverter
alarm occurrence when the detection circuit or output circuit fails, etc. Although Mitsubishi assures best quality products,
provide an interlock which uses inverter status output signals to prevent accidents such as damage to machine when the
inverter fails for some reason and at the same time consider the system configuration where failsafe from outside the inverter,
without using the inverter, is enabled even if the inverter fails.

(1) Interlock method which uses the inverter status output signals
By combining the inverter status output signals to provide an interlock as shown below, an inverter alarm can be

detected.
No Interlock Method Check Method Used Signals Refer to Page
Inverter protective Operation check of an alarm contact Alarm output signal Re/e.r fo the phap}er
Q) function operation Circuit error detection by negative logic | ALM signal 4 of the Instruction
P Yy neg 9 9 Manual (applied)).
. . Refer to the chapter
2) | Inverter running status Operation ready signal check %ﬁzjtlg;;ezady signal 4 of the Instruction
9 Manual (applied)).
. . Start signal Refer to the chapter
3) | Inverter running status rLL?r?r:(i:nChseid;glﬁhe start signal and (STF signal, STR signal) 4 of the Instruction
9 sig Running signal (RUN signal) Manual (applied)).
Start signal )

. Logic check of the start signal and (STF signal, STR signal) Refer to the Chap.tey

4) | Inverter running status . . 4 of the Instruction
output current Output current detection signal Manual (applied))

Y12 signal )

(2) Backup method outside the inverter
Even if the interlock is provided by the inverter status signal, enough failsafe is not ensured depending on the failure
status of the inverter iteself. For example, even if the interlock is provided using the inverter alarm output signal, start
signal and RUN signal putput, there is a case where an alarm output signal is not output and RUN signal is kept output
even if an inverter alarm occurs.
Provide a speed detector to detect the motor speed and current detector to detect the motor current and consider the
backup system such as cheking up as below according to the level of importance of the system.

1) Start signal and actual operation check
Check the motor running and motor current while the start signal is input to the inverter by comparing the start signal to
the inverter and detected speed of the speed detector or detected current of the current detector. Note that the motor
current runs as the motor is running for the period until the motor stops since the inverter starts decelerating even if the
start signal turns off. For the logic check, configure a sequence considering the inverter deceleration time. In addition, it is
recommended to check the three-phase current when using the current detector.

2) Command speed and actual operation check
Check if there is no gap between the actual speed and commanded speed by comparing the inverter speed command
and detected speed of the speed detector.

Controller

System failure

INSTALLATION AND WIRING

Inverter Sensor
(speed, temperature,
air volume, etc.)

To the alarm detection sensor
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3 DRIVE THE MOTOR

3.1 Step of operation

The inverter needs frequency command and start command. Turning the start command on starts the motor rotating and the
frequency command (set frequency) determines the motor speed.
Refer to the flow chart below to make setting.

Step of operation

Installation/mounting

e Frequency command

Wiring of the power
supply and motor

System examination

(Refer to page 6)

Time (s)

Start command _'T‘_

(Refer to page 7)

Start command using the PU connector and
plug-in option (Communication)

(™) Refer to the chapter 4 of the Instruction
Manual (applied))

Connect a switch, relay, etc. to
the control circuit terminal block %
d

How to give a
start command?,

Start command with

on the operation panel (PU)

of the inverter to give a start comman
(External)

How to give a
frequency
gommand?2.

ow to give @
frequency
command?.

[ I I 1
) Change frequency Perform frequency Perform frequency
Set from the operation | |with ON/OFF switches | |setting by a voltage setting by a current

panel and the PU connected to terminals| |output device (connection | [output device (connection

(FR-PU04/FR-PUO7) | |(multi-speed setting) | |across terminals 2-5) across terminals 4-5)
(PU) (External) (External) (External)
(Refer to page 47) (Refer to page 50) (Refer to page 51) (Refer to page 52)
[ I I 1
Change frequenc
Set from the operation g q y Perform frequency Perform frequency

anel and the PU with ON/OFF switches | | setting by a voltage setting by a current
(‘;R-PU04/FR-PU07) connected to terminals| | output device (connection| | output device (connection

(multi-speed setting) across terminals 2-5) across terminals 4-5)
(PU) (External) (External) (External)
(Refer to page 53) (Refer to page 55) (Refer to page 57) (Refer to page 60)

Note

Check the following items before powering on the inverter.

*Check that the inverter is installed correctly in a correct place. (Refer to page 6)
*Check that wiring is correct. (Refer to page 7)

*Check that no load is connected to the motor.
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Operation panel N

3.2 Operation panel

3.2.1 Names and functions of the operation panel

The operation panel cannot be removed from the inverter.

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

Unit indication

Hz: Lit to indicate frequency.

ALit to indicate current.

(Off to indicate voltage and flicker to
indicate set frequency monitor.)

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

Setting dial

(Setting dial: Mitsubishi inverter dial)

Used to change the frequency setting and

parameter values.

Press to display the following.

« Displays the set frequency in the
monitor mode

« Currently set value is displayed during
calibration

« Displays the order in the error history
mode

Mode switchover
Used to change each setting mode.

Pressing simultaneously changes

the operation mode. (Refer to page 27)
Pressing for a while (2s) can lock
operation.

(Refer to page 28)

Determination of each setting
If pressed during operation, monitor
changes as below;

Running frequency

Output current

Output voltage

Operating status display
Lit or flicker during inverter operation. *
* On: Indicates that forward rotation
operation is being performed.
Slow flickering (1.4s cycle):
Reverse rotation operation
Fast flickering (0.2s cycle):
Indicates that operation is not being

performed but the was pressed or

the start command was given.

When the start command is given and the
frequency command is less than the
starting frequency.

Parameter setting mode
Lit to indicate parameter setting mode.

Monitor indication
Lit to indicate monitoring mode.

Stop operation
Alarms can be reset

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.

(Press simultanesouly (0.5s) (Refer

to page 27), or change Pr. 79 setting to
change to combined mode .)

(Refer to page 39)

PU: PU operation mode

EXT: External operation mode
Cancels PU stop also.

Start command

The rotation direction can be selected by
setting Pr. 40.

25
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i/ Operation panel

3.2.2 Basic operation (factory setting)

Monitor/frequency setting

Parameter setting

Alarm history

26

Operation mode switchove

r

At powering on (external operation mode)

=
S
2

MOM k2
[y

151

{

b‘%
@
| 000 e

»

PU operation mode

l

< |

=

b D

A

PU Jog operation mode

"y

nCoC | ’(Examp\eﬂ

@m@@_

I -
(output frequency monitor) Value change F and frequency flicker.

Frequency setting has been
written and compleled”

— =
L J-X - IEEER -
‘ Output current monitor output voltage monitor

l

(]
)

A
i A

Parameter setting mode (Refer to page 30)

N B Bhol ©
‘ Display the

current setting

L == ' Examp\e
s 73 & W s

Value change Parameter and a setting value
flicker alternately.
Parameter write is completed!!

G - P - e - P -
Parameter clear

All parameter Faults history clear

clear @
7 - G -
Initial value
change list

[Operation for displaying faults history] (Refer to page 99)
Past eight faults can be displayed.
(The latest fault is ended by ".".)

When no fault history exists, m is displayed.



Operation panel N

3.2.3 Easy operation mode setting (easy setting mode)

I Setting of Pr. 79 Operation mode selection according to combination of the start command and speed command can be
easily made.

Start command: external (STF/STR), frequency command: operate with @

Operation —— —— Display
1. Screen at powering on
The monitor display appears.
2. Press and for 0.5s. F”°ke':i”9
) o

3. Tum @ until 79 - 3 appears. P Flickering
(refer to the table below for other settings) @ = T
~ Flickering
. L Operation Method
Operation Panel Indication
P Start cc 'd | Frequency i
Flickering
- - PRM|
75 @
Flickering
Flickering
“rwl External Analog
(STF, STR) voltage input
Flickering
Flickering

External
(STF, STR) @

Flickering

Flickering

N 0] Analog
L= voltage input

Flickering

4. Press@ to set. @ =N m m
7

Flicker --- Parameter setting complete!!
! The monitor display appears after 3s.

@ )> REMARKS
? Ec i isdisplayed ... Why?
(& Pr. 79 is not registered in user group with "1" in Pr. 160 User group read selection.
(& Parameter write is disabled with "1" set in Pr. 77.
? £-2 isdisplayed ... Why?
(&~ Setting can not be made during operation. Turn the start switch (, STF or STR) off.
Press before pressing @ to return to the monitor display without setting. In this case, the mode changes to external

operation mode when performed in the PU operation mode (PU JOG operation mode) and PU operation mode when performed

DRIVE THE MOTOR

in the external operation mode.

Reset can be made with .
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i/ Operation panel

3.2.4

Operation lock (Press [MODE] for a while (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 "0 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, H,'_-.','_ 1 appears on the operation panel. When the setting dial

and key operation is invalid, H,’_-,','_ ,_-,' 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.)

.

O

28

Y

\
!
%

. Turn @ to change it to the set value "

. Press @ to set.

POINT

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

Operation

. Screen at powering on

The monitor display appears.

. Press to choose the PU operation mode.
. Press to choose the parameter setting

mode.

. Tumn @ until & 15 | (Pr 161) appears.

. Press @ to read the currently set value.

" 01" (initial value) appears.

"
LR

. Press for 2s to show the monitor mode.

—— Functions valid even in the
operation lock status

Stop and reset with .

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

Display

PU indication is lit.

> | —

PRM indication is lit.

(The parameter number read previously
appears.)

- I
—_r

--- Parameter setting complete!!

@%@/@\@/@\ ® &
B 8

Press for 2s.

Note

| * Release the operation lock to release the PU stop by key operation.



Operation panel N

3.2.5 Monitoring of output current and output voltage

POINT
| Monitor display of output frequency, output current and output voltage can be changed by pressing @ during

monitoring mode.

Operation —— Display

1. Press @ during operation to choose the Hz is it

output frequency monitor
2. Independently whether the inverter is running in

any operation mode or at a stop, the output @ h O RUN MON Ads lit

= L A 2y

current monitor appears by pressing @

3.p @th the output volt
ress 0 show the output voltage @ Ha/A turns off.

monitor.

3.2.6 First priority monitor

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

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

3.2.7 Setting dial push

Press the setting dial (@) to display the set frequency* currently set.

* Appears when PU operation mode or external/PU combined operation mode 1 (P~ 79 = "3") is selected.

DRIVE THE MOTOR
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i/ Operation panel

3.2.8 Change the parameter setting value

Change the Pr. 1 Maximum frequency setting.

Operation —— Display
1. Screen at powering on
The monitor display appears. m
PU indication is lit.
2. Press to choose the PU operation mode. m
PRM indication is lit.
3. Press to choose the parameter setting

®

(The parameter number read previously
appears)

4. Tum @ until 2 ! (Pr. 1) appears.

5. Press @ to read the currently set value.

" 1200 "(120.0Hz (initial value) appears.

6. Tum @ to change the set value to

"G00 0 (60.00Hz).

7. Press @ to set.

® /@\ ® /@\
&

Flicker...Parameter setting complete!!
e Turn @ to read another parameter.
* Press @ to show the setting again.
* Press @ twice to show the next parameter.

* Press twice to return the monitor to frequency monitor.

(0_)» REMARKS
?m m is displayed...Why?

(& £~ ! appears Write disable error

Erc  appears........... Write error during operation
Er3  appears......... Calibration error

ErY  appears......... Mode designation error

(For details, refer to page 90.)

« The number of digits displayed on the operation panel is four. Only the upper four digits of values can be displayed and set. If the
values to be displayed have five digits or more including decimal places, the fifth or later numerals can not be displayed nor set.
(Example) When Pr. 1
When 60Hz is set, 60.00 is displayed.

When 120Hz is set, 120.0 is displayed and second decimal place is not displayed nor set.
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3.2.9 Parameter clear/all parameter clear

POINT

« Set"1"in Pr.CL Parameter clear, ALLC all parameter clear to initialize all parameters. (Parameters are not cleared

when "1" is set in Pr. 77 Parameter write selection .)
* Refer to the extended parameter list on page 66 for parameters cleared with this operation.

Operation —— Display
. Screen at powering on
The monitor display appears. m
PU indication is lit.
2. Press to choose the PU operation mode.
@ = N —

PRM indication is lit.
3. Press to choose the parameter setting

[N

mode.
(The parameter number read previously
appears.)
Parameter clear
4. Tun @ until P~ (AL L L )appears.

=) All parameter clear

/@\

&

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

6. Tum @ to change it to the set value " }". @
NS
7. Press @ to set.

Parameter clear

®
3

All parameter clear

7
Flicker --- Parameter setting complete!!

e Turn @ to read another parameter.
* Press @ to show the setting again.

* Press @ twice to show the next parameter.

Setting Description

0 Not executed.
Return parameters to the initial values. (Parameter clear returns all parameters except calibration
parameters CO (Pr. 900) to C7 (Pr. 905), C22 (Pr. 922) to C25 (Pr: 923) to the initial values.

@ )> REMARKS
? - and m are displayed alternately ... Why?

(&> The inverter is not in the PU operation mode.

1

DRIVE THE MOTOR

(& Is PU connector or USB connector used?

1. Press . [PU] is lit and the monitor (4 digit LED) displays "1". (When Pr. 79 = "0" (initial value))

2. Carry out operation from step 6 again.
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i/ Operation panel

3.2.10 |Initial value change list

| Displays and sets the parameters changed from the initial value.

Operation —— Display
1. Screen at powering on
The monitor display appears. m
PU indication is lit.
2. Press to choose the PU operation mode.
= ] —
PRM indication is lit.
3. Press to choose the parameter setting
ode. E ==
= (The parameter number read previously
appears.)
4. Tum @ until &~ H appears. A
@ -
N\
* It may take several seconds
5. Pressing @ changes to the initial value for creating the initial value
change list screen. @ = m change list. "F- - -
flickers while creating the list.
6. Turning @ displays the parameter number @ o m
changed. 3
®Press @ to read the currently set value. @ =3 ﬂ
Turn @ and press @ to change the @ @ =) m m
setting
(refer to step 6 and 7 on page 30) Flicker Parameter setting complete!!

oTurn @ to read another parameter.

®The display returns to ,'3 - - - afterall
parameters are displayed.

7. Pressing @ in F’- - - status returns to

the parameter setting mode.

* Turning @ sets other parameters.

&

® /@ /@\

* Pressing @ displays the change list again.

Note

« Calibration parameters (C0 (Pr. 900) to C7 (Pr. 905), C22 (Pr. 922) to C25 (Pr. 923)) are not displayed even they are changed
from the initial settings.

* Only simple mode parameter is displayed when simple mode is set (Pr. 160 = 9999)

* Only user group is displayed when user group is set (Pr. 160 = "1").

* Pr. 160 is displayed independently of whether the setting value is changed or not.

* When parameter setting is changed after creating the initial value change list, the setting will be reflected to the initial

value change list next time.
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Before operation ‘f

3.3 Before operation

-
0
3.3.1 Simple mode parameter list g
-
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 g
from the operation panel. (For details of parameters, ®® refer to the chapter 4 of the Instruction Manual (applied)). Qo
(]
T
POINT o
Only simple mode parameter can be displayed using Pr. 160 User group read selection. (All parameters are displayed E
with the initial setting. Set Pr. 160 User group read selection as required. (Refer to page 30 for parameter change) 3
£
(7]
Pr. 160 Description
9999 Only the simple mode parameters can be displayed.
0
. Simple mode and extended mode parameters can be displayed.
(initial value)
1 Only the parameters registered in the user group can be displayed.
Parameter ) Initial L Reference
Name Unit Range Application
Number Value Page
Set when you want to increase a
starting torque or when the motor
with a load will not rotate, resulting
0 Torque boost 0.1% 6%/4%/3%* | 0 to 30% in an alarm [OL] and a trip [OC1]. 36
* Initial values differ according to
the inverter capacity. (0.75K or
less/1.5K to 3.7K/5.5K, 7.5K)
. Set when the maximum output
1 Maximum frequency 0.01Hz 120Hz 0 to 120Hz -
frequency need to be limited. 37
- Set when the minimum output
2 Minimum frequency 0.01Hz 0Hz 0 to 120Hz

frequency need to be limited.
Set when the rated motor

3 Base frequency 0.01Hz 60Hz 0 to 400Hz frequency is 50Hz. 35
Check the motor rating plate.

Multi-speed setting

4 (high speed) 0.01Hz 60Hz 0 to 400Hz
g. p _ Set when changing the preset
Multi-speed setting . :
5 R 0.01Hz 30Hz 0 to 400Hz speed in the parameter with a 55
(middle speed) R
- - terminal.
Multi-speed setting (low
6 0.01Hz 10Hz 0 to 400Hz
speed)
L Acceleration/deceleration time
7 Acceleration time 0.1s 5s/10s* 0 to 3600s can be set.
* Initial values differ according to 38
8 Deceleration time 0.1s 5s/10s* | O to 3600s the inverter capacity. (3.7K or
less/5.5K or more) ¥
. Rated The inverter protects the motor (o)
Electronic thermal O/L .
9 rela 0.01A inverter 0 to 500A from overheat. 34 =
Y current Set the rated motor current. ()
=
. Select the start command
Operation mode ) L
79 A 1 0 0,1,2,3,4,6,7 | location and frequency 39 T
selection .
command location. =
. Frequency for the maximum w
Terminal 2 frequency . >
125 ) . 0.01Hz 60Hz 0 to 400Hz value of the potentiometer (5V 59 —
setting gain frequency - (74
initial value) can be changed. [=)

. Frequency for the maximum
Terminal 4 frequency

126 . X 0.01Hz 60Hz 0 to 400Hz current input (20mA initial value) 62
setting gain frequency
can be changed.

Parameter which can be read

User group read
selection

160 1 0 0, 1, 9999 from the operation panel and —

parameter unit can be restricted.
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7 Before operation

3.3.2 Overheat protection of the motor by the inverter (Pr. 9)

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 Description
Number
Electronic thermal O/L | Rated Inverter
9 0 to 500A Set the rated motor current.
relay current *

* Refer to page 112 for the rated inverter current value.
The minimum setting increments of the 0.75K or less is set to 85% of the rated inverter current.

S::r:a::g Change Pr: 9 Electronic thermal O/L relay to 7TA according to the motor rated current. (FR-E720-1.5K)

Operation —— Display
1. Screen at powering on
The monitor display appears. m
PU indication is lit.
2. Press to choose the PU operation mode.
& o | ce—
PRM indication is lit.
3. Press to choose the parameter setting

= (The parameter number read previously
appears.)

»

mode.

®

4. Tum @ until"F 9" (Pr9) appears.

5. Press @ to read the currently set value.

® @

"800 (8A (initial value)) appears for the FR-

(Refer to page 112 for initial value of the rated
E720-1.5K.

inverter current.

- I
- I
7

Flicker...Parameter setting complete!!

6. Tum @ to change the set value " 771 1 " to

(7A).

7. Press @ to set.

® @

e Turn @ to read another parameter.
* Press @ to show the setting again.

* Press @ twice to show the next parameter.

=, Note

* 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.

—aat
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3.3.3 When the rated motor frequency is 50Hz (Pr. 3) 271X

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

Parameter . ) o
Name Initial Value Setting Range Description
Number
3 Base frequency 60Hz 0 to 400Hz Set the rated motor frequency.

Change Pr: 3 Base frequency to 50Hz according to the motor rated frequency.

Operation ——— —— Display

. Screen at powering on

The monitor display appears. m

-

PU indication is lit.
2. Press to choose the PU operation mode.
* | ce—
PRM indication is lit.
3. Press to choose the parameter setting

oo, G

= (The parameter number read previously
appears.)

®

4. Tum @ untit"® 3" (Pr. 3) appears.

5. Press @ to read the currently set value.
"E 000" (60.00Hz (initial value)) appears.
6. Tum @ to change the set value to

"G 000 (50.00Hz).

7. Press @ to set.

® /@\ ® /@\
il

- HiiE FE
7
Flicker --- Parameter setting complete!!
* Turn @ to read another parameter.
* Press @ to show the setting again.
* Press @ twice to show the next parameter.

@ )> REMARKS

* Pr. 3 is invalid under advanced magnetic flux vector control and general-purpose magnetic flux vector control and Pr. 84 Rated
motor frequency is valid.

DRIVE THE MOTOR
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7 Before operation

3.3.4 Increase the starting torque (Pr. 0) 775X

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

Parameter . ) .
Name Initial Value Setting Range Description
Number
o
| 01Kt 0.75K | 6% Motor torque in the low-frequency range can be adjusted
0 Torque boost 15Kt03.7K | 4% |[0to30% X )
55K 75K 3 to the load to increase the starting motor torque.

5K, 7. o

1. Screen at powering on

Operation

The monitor display appears.

2. Press % to choose the PU operation mode.

3. Press @ to choose the parameter setting

mode.

4. Tum @ until &

5. Press (SET) to read the currently set value.

(P 0) appears.

" E.01 " (6.0%(initial value)) appears for the 0.75K

or less.

6. Tum @ to change the set value to "7 7"

(7.0%).

7. Press

Note

36

POINT
If the inverter still does not operate properly after the above measures, set P~ 80, Pr. 81, and Pr. 800 (advanced

magnetic flux vector control). The Pr. 0 setting is invalid under advanced magnetic flux vector control. (@,E] Refer
to the chapter 4 of the Instruction Manual (applied)).

to set.

When the motor will not rotate, increase the Pr. 0 value by 1% by 1%
by looking at the motor movement. (The guideline is for about 10%
change at the greatest.

Q
j=2}
o)
S 100% f---mmmmmme
>
=
a
s
o
Pr0 "
Pr 46 Setting rangei
0 Base
Output  frequency
frequency
(Hz)
Display

PU indication is lit.

®

=N

PRM indication is lit.

MODE, |::>

2N

=N

=N

® /@\ ® /@\

Flicker -

e Turn @ to read another parameter.

* Press @ to show the setting again.

* Press @ twice to show the next parameter.

(The parameter number read previously appears.)

- [

(The initial value differs according to the capacity.)

- Parameter settlng complete!!

« The amount of current flows in the motor may become large according to the conditions such as the motor
characteristics, load, acceleration/deceleration time, wiring length, etc. After overcurrent shut-off, E.OC1 (overcurrent
shut-off during acceleration)), overload shut-off (E.THM (motor overload shut-off), or E.THT (inverter overload shut-
off) may occur.
(When a fault occurs, release the start command, and decrease the Pr. 0 setting 1% by 1% to reset.) (Refer to page 88.)
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3.3.5 Limit the maximum and minimum output frequency (Pr. 1, Pr. 2)

l Motor speed can be limited.

Parameter . . o
Name Initial Value Setting Range Description
Number
1 Maximum frequency 120Hz 0 to 120Hz Set the upper limit of the output frequency.
2 Minimum frequency OHz 0 to 120Hz Set the lower limit of the output frequency.

Limit the frequency set by the potentiometer, etc. to 60Hz
Clamped at the

maximum. Output frequency (Hz) « i
A maximum frequenc
Change 60Hz to Pr. I Maximum frequency. . ”Y 7777777777777777 . q Y
A ]
Prlt
Pri8! '
P I ! Frequency setting
0 5,10V
Clamped at the (4mA) (20mA)
minimum frequency
Operation ——— —— Display
1. Screen at powering on
The monitor display appears. m
. PU indication is lit.
2. Press to choose the PU operation mode.
> | c—
PRM indication is lit.
3. Press to choose the parameter setting
» [ w—

(The parameter number read previously appears.)

4. Tumn @ until 2 ! (Pr. 1) appears.

5. Press @ to read the currently set value.
" 1200 "(120.0Hz (initial value)) appears.
6. Tum @ to change the set value to
"E 000" (60.00Hz).

7. Press @ to set.

Y ©® ® @

+ R .
-
Flicker --- Parameter setting complete!!

e Turn @ to read another parameter.

* Press @ to show the setting again.

* Press @ twice to show the next parameter.

D REMARKS

« If the set frequency is less than Pr. 2, the output frequency is clamped at Pr. 2 (will not fall below Pz 2). Note that Pr. 15 JOG
frequency has higher priority than the minimum frequency.

« When the Pr: [ setting is changed, frequency higher than the Pr: I setting can not be set by

* When performing a high speed operation at 120Hz or more, setting of Pr. 18 High speed maximum frequency is necessary.
(m Refer to the chapter 4 of the Instruction Manual (applied)).

/N\CAUTION

A Note that when Pr. 2 is set to any value equal to or more than Pr. 13 Starting frequency, simply turning on the start signal
will run the motor at the preset frequency according to the set acceleration time even if the command frequency is not
input.

DRIVE THE MOTOR
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7 Before operation

3.3.6 Change acceleration and deceleration time of the motor (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 " . L
Name Initial Value Setting Range Description
Number
. . 3.7K or less 5s L
7 Acceleration time 0 to 3600/ 360s *1 | Set the motor acceleration time.
5.5K or more 10s
. . 3.7K or less 5s o
8 Deceleration time 0 to 3600/ 360s *1 | Set the motor deceleration time.
5.5K or more 10s
*1  Depends on the Pr. 21 Accel ! ion time i setting. The initial value for the setting range is "0 to 3600s" and setting increments is
"0.1s".

Change the Pr. 7 Acceleration time setting from "5s" to "10s".

(60Hz) ! <«—— Running
frequency

Output frequency (Hz)

Time

Acceleration Pr. 7 Deceleration py: 8
time Pr. 44 time Pr 45

Operation ——— Display

1. Screen at powering on

The monitor display appears. m

PU indication is lit.
2. Press to choose the PU operation mode.
= | —
PRM indication is lit.
3. Press to choose the parameter setting

mode.

w o S —

(The parameter number read previously
appears.)

4. Tum @ until & " (Pr. 7) appears.

5. Press @ to read the currently set value.
"5 0" (5.0s (initial value)) appears.

6. Tum @ to change the set value to " {111 "
(10.0s).

7. Press @ to set.

Ve O @
4

- I
.
Flicker --- Parameter setting complete!!
e Tumn @ to read another parameter.

* Press @ to show the setting again.

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

l Select the start command location and frequency command location.

POINT
| Setting value "1" to "4" can be changed in the easy setting mode. (Refer to page 27)

LED
Parameter Initial | Setting . Indication
Name Description
Number Value | Range = :0ff
—1:0n
External/PU switchover mode External

operation mode

Press to switch between the PU and external operation
PU operation
0 mode. mode

(Refer to page 47)
At power on, the inverter is placed in the external operation
mode.

1 Fixed to PU operation mode _

External
Fixed to external operation mode
2 Operation can be performed by switching between the external NET operation
and Net operation mode. mode

o
°
@
L
3
El
2
=
g
L& o

External/PU combined operation mode 1

Running frequency Start signal
Operation panel and PU (FR-
3 PUO04/FR-PUQ7) setting or
external signal input (multi- | External signal input
speed setting, across | (terminal STF, STR)
Operation terminals 4-5 (valid when AU
79 mode 0 signal turns on)).
. External/PU combined operation mode 2 w
selection - -
Running frequency Start signal
Input using RU} of the
4 External signal input !
(terminal 2, 4, JOG, multi- operation panel and |FWD| and
speed selection, etc.
s ! ) REV of the PU(FR-PUO4/FR-
PUO07)
PU operation
mode
Switchover mode _ 14
Switchover between PU tion, external ti d NET | EXternal [e]
6 witchover between operation, external operation, an operation mode |_
operation can be done while keeping the same operation E o)
status. NET operation =
mode w
B | T
External operation mode (PU operation interlock) PU operation w
X12 signal ONx mode >
7 Can be shifted to PU operation mode (output stop during _ [v'4
External [=]

external operation)
X12 signal OFFx
Operation mode can not be switched to the PU operation mode. “
+ For the terminal used for the X12 signal (PU operation interlock signal) input, set "12" in Pr. 178 to Pr. 184 (input terminal function selection) to assign functions.
™ Refer to the chapter 4 of the Instruction Manual (applied) for Pr. 178 to Pr. 184.
When the X 12 signal has not been assigned, the function of the MRS signal switches from MRS (output stop) to the PU operation interlock signal.

operation mode




7 Before operation

3.3.8 Large starting torque and low speed torque are necessary
(Advance magnetic flux control, general-purpose magnetic flux vector control)

(Pr. 71, Pr. 80, Pr. 81, Pr. 800) Abwec! jGRwevcl

cases, select advanced magnetic flux vector control.

Advanced magnetic flux vector control can be selected by setting the capacity, poles and type of the motor used in Pr.
80 and Pr. 81.
® Advanced magnetic flux vector control, general-purpose magnetic flux vector control?
The low speed torque can be improved by providing voltage compensation so that the motor current which meets the
load torque to flow. Output frequency compensation (slip compensation) is made so that the motor actual speed
approximates a speed command value. Effective when load fluctuates drastically, etc.
General-purpose magnetic flux vector control is the same function as it is for the FR-E500 series. Select this control
when operation characteristics as similar as possible are required when replacing from the FR-E500 series. For other

Parameter N Initial Setting R 3 ot
ame etting Range escription
Number Value g g B
0,1,3t0 6, )
By selecting a standard motor or constant-torque motor,
i 13 to 16, 23, 24 -
7 Applied motor 0 40,43 44 thermal characteristic and motor constants of each motor
. are set.
50, 53, 54
B 0.1 to 15kW Set the applied motor capacity.
9999
80 Motor capacity 9999 VIF Control
81 Number of motor 9999 2,4,6,8,10 Set the number of motor poles.
poles 9999 V/F Control
800 Control method 2 20 Advanced magnetic flux vector control *
selection 30 General-purpose magnetic flux vector control =

* Set a value other than "9999" in Pr: 80 and Pr. 81 .

40

POINT

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

uneven rotation may occur.
The motor capacity should be equal to or one rank lower than the inverter capacity. (Note that the capacity

should be 0.1kW or more.)

Motor to be used is any of Mitsubishi standard motor, high efficiency motor (SF-JR, SF-HR 0.2kW or more) or

Mitsubishi constant-torque motor (SF-JRCA, SF-HRCA four-pole 0.4kW to 15kW). When using a motor other
than the above (other manufacturer's motor), perform offline auto tuning without fail.

Single-motor operation (one motor run by one inverter) should be performed.
The wiring length from inverter to motor should be within 30m. (Perform offline auto tuning in the state where

wiring work is performed when the wiring length exceeds 30m.)




Before operation \‘T

<Selection method of advanced magnetic flux vector control>

Perform secure wiring.
(Refer to page 7)

¥

Set the motor. (Pr: 71) |

Motor Pr. 71 Setting *1 Remarks

Mitsubishi standard SF-JR 0 (initial value)
motor SF-HR 40
Mitsubishi high

|sy 'shi i Others 3 Offline auto tuning is necessary. *2
efficiency motor

. - SF-JRCA 4P 1
xfsss';h;g:"m"t' SF-HRCA 4P 50

q Others (SF-JRC, etc.) 13 Offline auto tuning is necessary. *2
Other manufacturer's

— 3 Offline auto tuning is necessary. *2

standard motor
Other manufacturer's
constant-torque — 13 Offline auto tuning is necessary. *2
motor

*1 For other settings of Pr. 71, ™ refer to chapter 4 of the Instruction Manual (applied).
=2 Refer to page 43 for offline auto tuning.

Set the motor capacity and the number of motor poles.
(Pr. 80, Pr: 81) (Refer to page 40)
Set motor capacity (kW) in Pr. 80 Motor capacity and
the number of motor poles (number of poles) in Pr. 81 Number of motor poles.
(VIF control is performed when the setting is "9999" (initial value).
Select the control method. (Pr: 800) (Refer to page 40) |
Set "20" (initial value) in Pr: 800 to make advanced magnetic flux vector control
valid.

Set the operation command. (Refer 1o page 47) |
Select the start command and speed command.
(1)Start command

1)Operation panel: Setting by pressing (RN, of the operation panel
2)External command: Setting by forward rotation or reverse rotation
command (terminal STF or STR)
(2)Speed command

1)Operation panel: Setting by pressing @ of the operation panel
2)External analog command (terminal 2 or 4):
Give a speed command using the analog signal input to terminal 2 (or
terminal 4).
3)Multi-speed command:
The external signals (RH, RM, RL) may also be used to give speed
command.

Test run

As required

|  Perform offline auto tuning. (P~ 96) (Refer to page 43)

Note
* Uneven rotation slightly increases as compared to the V/F control. (It is not suitable for machines such as grinding
machine and wrapping machine which requires less uneven rotation at low speed.)

D REMARKS

I * Use Pr. 89 to adjust the motor speed fluctuation at load fluctuation. (®) Refer to the chapter 4 of the Instruction Manual (applied).)

41
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<Selection method of general-purpose magnetic flux vector control>

Perform secure wiring.
(Refer to page 7)

¥

Set the motor.(Pr. 71) |
Motor Pr. 71 Setting =1 Remarks

Mitsubishi standard SF-JR 0 (initial value)
motor SF-HR 40
Mitsubishi high

',Sf’ Shi i Others 3 Offline auto tuning is necessary. *2
efficiency motor

. . SF-JRCA 4P 1
grsl:':'rsnh;tz‘:"mm‘ SF-HRCA 4P 50

q Others (SF-JRC, etc.) 13 Offline auto tuning is necessary. *2
Other manufacturer's

— 3 i ing i =3

standard motor Offline auto tuning is necessary. *2
Other manufacturer's
constant-torque — 13 Offline auto tuning is necessary. *2
motor

#1 For other settings of Pr: 71, ™ refer to chapter 4 of the Instruction Manual (applied) .
*2  Refer to page 43 for offline auto tuning.

Set the motor capacity and the number of motor poles.
(Pr. 80, Pr. 81) (Refer to page 40)
Set motor capacity (kW) in Pr. 80 Motor capacity and
the number of motor poles (number of poles) in Pr. 81 Number of motor poles .
(VIF control is performed when the setting is "9999" (initial value).
Select the control method.(Pr. 800) (Refer to page 40) |

Set "30" in Pr: 800 to make general-purpose magnetic flux vector control valid.

Set the operation command. (Refer to page 47) |
Select the start command and speed command.
(1)Start command

1)Operation panel: Setting by pressing of the operation panel
2)External command: Setting by forward rotation or reverse rotation
command (terminal STF or STR)
(2)Speed command

1)Operation panel: Setting by pressing @ of the operation panel
2)External analog command (terminal 2 or 4) :
Give a speed command using the analog signal input to terminal 2 (or
terminal 4).
3)Multi-speed command:
The external signals (RH, RM, RL) may also be used to give speed
command.

Test run

As required

« Perform offline auto tuning. (Pr. 96) (Refer to page 43)
« Set slip compensation. (Pr. 245, Pr. 246, Pr. 247) (Refer to page 81)
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3.3.9 To exhibit the best performance of the motor performance (offline auto tuning)
(Pr. 71, Pr. 83, Pr. 84, Pr. 96)

The motor performance can be maximized with offline auto tuning.

®\What is offline auto tuning?
When performing advanced magnetic flux vector control or general-purpose magnetic flux vector control, the motor
can be run with the optimum operating characteristics by automatically measuring the motor constants (offline auto
tuning) even when each motor constants differs, other manufacturer's motor is used, or the wiring length is long.

Parameter Initial . -
Name Setting Range Description
Number Value
0,1,3t06, By selecting a standard motor or
. 13 to 16, 23, 24, constant-torque motor, thermal
71 Applied motor 0 . q
40, 43, 44, characteristic and motor constants of
50, 53, 54 each motor are set.
83 Motor rated voltage 200V 0 to 1000V Set the rated motor voltage(V).
84 Rated motor frequency 60Hz 10 to 120Hz Set the rated motor frequency (Hz).
0 Offline auto tuning is not performed

Offline auto tuning is performed without
motor running (all motor constants)
For general-purpose magnetic flux vector
control

) A 1 Offline auto tuning is performed without
Auto tuning setting/ .
96 0 motor running
status (motor constant (R1) only)
Offline auto tuning for V/F control
(automatic restart after instantaneous
21 power failure (with frequency search))

1

(B refer to the chapter 4 of the Instruction
Manual (applied))

POINT

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

You can copy the offline auto tuning data (motor constants) to another inverter with the PU (FR-PU07).

Even when motors (other manufacturer's motor, SF-JRC, etc.) other than Mitsubishi standard motor, high
efficiency motor (SF-JR, SF-HR 0.2kW or more), and Mitsubishi constant-torque motor (SF-JRCA SF-HRCA
four-pole 0.4kW to 15kW) are used or the wiring length is long, using the offline auto tuning function runs the
motor with the optimum operating characteristics.

Tuning is enabled even when a load is connected to the motor.

As the motor may run slightly, fix the motor securely with a mechanical brake or make sure that there will be no
problem in safety if the motor runs (caution is required especially in elevator). Note that tuning performance is
unaffected even if the motor runs slightly.

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

The offline auto tuning status can be monitored with the operation panel and PU (FR-PU04/FR-PU07).

DRIVE THE MOTOR
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7 Before operation

(1) Before performing offline auto tuning

Check the following before performing offline auto tuning.

*Make sure advanced magnetic flux vector control or general-purpose magnetic flux vector control (Pr 80, Pr. 81) is
selected. (Tuning can be performed even under V/F control selected by turning on X18.)

*A motor should be connected. Note that the motor should be at a stop at a tuning start.

*The motor capacity should be equal to or one rank lower than the inverter capacity. (note that the capacity should be
0.1kW or more)

*The maximum frequency is 120Hz.

*A high-slip motor, high-speed motor and special motor cannot be tuned.

*As the motor may run slightly, fix the motor securely with a mechanical brake or make sure that there will be no problem in
safety if the motor runs (caution is required especially in elevator). Note that tuning performance is unaffected even if the
motor runs slightly.

(2) Setting

1) Select advanced magnetic flux vector control or general-purpose magnetic flux vector control. (Refer to page 40)
2) Set "1" or "11" in Pr: 96 Auto tuning setting/status.
* When the setting is "1" ....... Tune all motor constants without running the motor.
When performing advanced magnetic flux vector control, set "1" to perform tuning.
It takes approximately 25 to 75s* until tuning is completed.
(Excitation noise is produced during tuning.)
*Tuning time differs according to the inverter capacity and motor type.
* When the setting is "11"...... Tune motor constants (R1) only without running the motor.
When performing general-purpose magnetic flux vector control, set "11" to perform tuning.
It takes approximately 9s until tuning is completed.
3) Set the rated motor current (initial value is rated inverter current) in Pr. 9 Electronic thermal O/L relay. (Refer to page 34)
4) Set the rated voltage of motor (initial value is 200V) in Pr: 83 Rated motor voltage and rated motor frequency (initial value is
60Hz) in Pr. 84 Rated motor frequency.
(For a Japanese standard motor, etc. which has both 50Hz and 60Hz rated values, use it with an initial value (200V/

60Hz).
5) Set Pr. 71 Applied motor according to the motor used.
Motor Pr. 71 Setting *1
SF-JR 3
Mitsubishi standard motor SF-JR 4P 1.5kW or less 23
Mitsubishi high efficiency motor | SF-HR 43
Others 3
SF-JRCA 4P 13
Mitsubishi constant-torque motor | SF-HRCA 4P 53
Others (SF-JRC, etc.) 13
Other manufacturer's _ 3
standard motor

Other manufacturer's
— 13

constant-torque motor

*1  For other settings of Pr. 71, ™™ refer to the chapter 4 of the Instruction Manual (applied).
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(3) Execution of tuning

POINT

‘ Before performing tuning, check the monitor display of the operation panel or parameter unit (FR-PU04/FR-PUQ7)
if the inverter is in the status for tuning. (Refer to 2) below) When the start command is turned on under V/F
control, the motor starts.

1) When performing tuning or PU operation, press

of the operation panel or or
(FR-PU04/FR-DUQ7).

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

of the parameter unit

Note

« To force tuning to end, use the MRS or RES signal or press of the operation panel. (Turning the start signal (STF

signal or STR signal) off also ends tuning.)

During offline auto tuning, only the following I/O signals are valid: (initial value)

* Input terminal <valid signal> MRS, RES, STF, STR

* Output terminal RUN, FM, A, B, C

Note that the progress status of offline auto tuning is output from FM when speed and output frequency are selected.
Since the RUN signal turns on when tuning is started, caution is required especially when a sequerence which
releases a mechanical brake by the RUN signal has been designed.

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

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

2) Monitor is displayed on the operation panel and parameter unit (FR-PU04/FR-PUQ7) during tuning as below.

Parameter Unit . e
(FR-PUO4/FR-PU07) Displ Operation Panel Indication
- - isplay
Pr. 96 setting 1 " 1 "
. READ:List READ:List
---STOP_PU ---STOP_PU
o T T I T T I - R oy
(2)Tuning in progress TUNE 2 TUNE [= B,
STF_FWD__PU STF_FWD PU
T T Flickering Flickering
(3)Normal end TUNE 3 TUNE 13 - RN Mo - RN mo
COMPLETION COMPETION 3 oooem 13 oo
STF_STOP_PU STF_STOP_PU = = = =
(4)Error end
(when inverter protective M\N\QH\HH;\HH m
; on i ERROR
function operation is STF STOP PU
activated)

D REMARKS

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

Offline Auto Tuning Setting Time

Approximately 25 to 75s

(Tuning time differs according to the inverter capacity and motor type.)
Tune motor constants (R1) only (P~ 96 = "11") | Approximately 9s

Tune all motor constants (Pr: 96 = "1")

* The set frequency monitor displayed during the offline auto tuning is OHz.
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7 Before operation

3) When offline auto tuning ends, press of the operation panel during PU operation. For external operation, turn off
the start signal (STF signal or STR signal) once.
This operation resets the offline auto tuning and the PU's monitor display returns to the normal indication.
(Without this operation, next operation cannot be started.)

D REMARKS

* Do not change the Pr. 96 setting after completion of tuning (3 or 13).
If the Pr. 96 setting is changed, tuning data is made invalid.
If the Pr. 96 setting is changed, tuning must be performed again.

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

Error
| Error Cause Remedy
Display
8 Forced end Set"1" or "11" in Pr. 96 and perform tuning again.
9 Inverter protective function operation Make setting again.
91 Current limit (stall prevention) function was activated. Set "1"in Pr. 156.
92 Converter output voltage reached 75% of rated value. | Check for fluctuation of power supply voltage.
Calculation error » . .
93 . Check the motor wiring and make setting again.
A motor is not connected.

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

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

.==-, Note
. |+ The motor constants measured once in the offline auto tuning are stored as parameters and their data are held until
the offline auto tuning is performed again.
« An instantaneous power failure occurring during tuning will result in a tuning error.
After power is restored, the inverter goes into the normal operation mode. Therefore, when STF (STR) signal is on,
the motor runs in the forward (reverse) rotation.
« Any alarm occurring during tuning is handled as in the ordinary mode. Note that if an error retry has been set, retry is
ignored.

/AN CAUTION

AAS the motor may run slightly during offline auto tuning, fix the motor securely with a mechanical brake or make sure
that there will be no problem in safety if the motor runs. Note that if the motor runs slightly, tuning performance is
unaffected.
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Start/stop from the operation panel (PU operation) Y

3.4 Start/stop from the operation panel (PU operation)

POINT
From where is the frequency command given?

« Operation at the frequency set in the frequency setting mode of the operation panel & refer to 3.4.1
(Refer to page 47)

Operation using the setting dial as the potentiometer (8" refer to 3.4.2 (Refer to page 49)

Change of frequency with ON/OFF switches connected to terminals & refer to 3.4.3 (Refer to page 50)
Perform frequency setting using voltage input signal (& refer to 3.4.4 (Refer to page 51)

Perform frequency setting using current input signal (& refer to 3.4.5 (Refer to page 52)

3.4.1 Set the set frequency to operate (example: performing operation at 30Hz)

[Connection diagram]

Inverter
Three-phase AC —— 2/”[3 g o——
power supply 45 T3 W );7 Motor

Operation —— —— Display

1. Screen at powering on

The monitor display appears. m

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

3. Tum @ to show the frequency you want to

/ £ &
set. @ = m Flickers for about 5s
& - <

The frequency flickers for about 5s.

4. While the value is flickering, press @ to set

the frequency.

(If you do not press @ the value flickers for Flicker...frequency setting complete!!
about 5s and the display then returns to

"0 00 (0.00Hz.). At this time, return to "Step

3" and set the frequency again.

5. Atter the value flickered for about 3s, the 1L 3s later

display returns to " [ 71 £1" (monitor display).

Press to start operation.

6.To change the set frequency, perform the

operation in above steps 3 and 4.
(Starting from the previously set frequency.)

7. Press to stop.

DRIVE THE MOTOR
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7 Start/stop from the operation panel (PU operation)

D REMARKS

?Operation cannot be performed at the set frequency ... Why?
(&~ Did you carry out step 4 within 5s after step 3? (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 deceleration time
& Pr. 7 (Refer to page 38)
?Change deceleration time

(& Pr: 8 (Refer to page 38)

@ For example, operation not exceeding 60Hz
(& Set "60Hz" in Pr: 1. (Refer to page 37)

* Press @ to show the set frequency. ﬁ

. @ can also be used like a potentiometer to perform operation. (Refer to page 49)

* Use Pr 295 Magnitude of frequency change setting to change the frequency setting increments of @
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3.4.2 Use the setting dial like a potentiometer to perform operation.

POINT
| Set "1" (setting dial potentiometer mode) in Pr. 161 Frequency setting/key lock operation selection.

Changing the frequency from OHz to 60Hz during operation

Operation ——— —— Display

1. Screen at powering on
The monitor display appears. m
PU indication is lit.

2. Press to choose the PU operation mode. > m

3. Change the Pr. 161 setting to "1".
(Refer to page 30 for change of the setting.

4. press to start the inverter.

3
c2
c2
c2

F
1212
I8

5. Tum @ until " 5 71 711 "(60.00Hz) appears.
The flickering frequency is the set frequency.

mm

You need not press @ The frequency fl|ckers for about 5s.

/@

@ )> REMARKS

« If flickering "60.00" turns to "0.00", the Pr. 161 Frequency setting/key lock operation selection setting may not be "1".

* Independently of whether the inverter is running or at a stop, the frequency can be set by merely turning the @ (Use Pr. 295

Magnitude of frequency change setting to change the frequency setting increments of @.)

DRIVE THE MOTOR

49



7 Start/stop from the operation panel (PU operation)

3.4.3 Use switches to give a frequency command (multi-speed setting)

POINT
* 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. (Use Pr. 4, Pr. 5 and Pr. 6 (Refer to
page 55) to change.)

» Operation at 7-speed can be performed by turning on two (or three) terminals simultaneously. ( EE]Refer to the
chapter 4 of the instruction manual (applied).)

[Connection diagram]

Inverter ~ Speed 1
Three-phase AC Us— 3:; (High speed) Speed 5
ower suppl V $—— Motor I9) )
P PRy T/L3 W¢ 5 Sp_eed 2 \Speed 6
. ] (Middle speed) '
High speed RH g ! — Speed 3  Speed 4 Vo
Middle speed RM ,g 3 3 (Low speed) : 3 3 Speed 7
Low speed RL Operation £ P ; w L
SD  panel o — ———
' oo v v 3 Time
RH ON L : [on [onjon
RM ON| oN oNJoN
RL oN] ON ON
Operation —— Display
1. Screen at powering on
itor di BT
The monitor display appears. L BT
2. Change the Pr. 79 setting to "4".
(Refer to page 27 for change of the setting.)
[PU] display and [EXT] display are lit. m
3. Turn on the start switch . Flickering
So=o
When the frequency command is not given, [RUN] = Bl
) Lo | eRSeq
flickers fast.
4. Tum on the low speed signal (RL).
The output frequency increases to 10Hz according ~ LOW speed
to Pr. 7 Acceleration time. =3
[RUN] display is lit during forward rotation operation
and flickers slowly during reverse rotation operation.
5. Tum off the low speed signal (RL). Low speed o
. Flickering
The output frequency decreases to 0Hz according to Seun® yoN
Pr: 8 Deceleration time. = " ,’,’ ",' ,’ Ht:p_.,: BT
[RUN] flickers fast.
6. Tum off the start switch (). =
% =
[RUN] turns off. B e
@:)) REMARKS
?60Hz for the RH, 30Hz for the RM and 10Hz for the RL are not output when they are turned on ... Why?
é
(" Check for the setting of Pr: 4, Pr: 5, and Pr. 6 once again.
eck for the setting of Pr. aximum and Pr. inii frequency once again. (Refer to page 37)
(& Check for the setting of Pr: 1 M frequency and Pr. 2 ) frequency gain. (Refer to page 37,
(&° 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)
7[RUNJ is not light ... Why?
(&~ Check that wiring is correct. Check it again.
(&~ Check for the Pr. 79 setting once again. (Pr: 79 must be set to "4"). (Refer to page 39)
?Change the frequency of the terminal RL, RM, and RH.
(&~ Refer to page 55 to change the running frequency at each terminal in Pr. 4 Three-speed setting (high speed), Pr. 5 Three-speed

setting (middle speed), and Pr. 6 Three-speed setting (low speed).
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3.4.4 Perform frequency setting by analog (voltage input)

POINT
* 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

—RI/IL1 ——
Three-phase AC /L2 V ¢—— Motor
— C—

power supply  —T/L3

Frequency setting 10
potentiometer 2 Operation

5 panel

i

®
®

Operation —— —— Display

1. Screen at powering on
The monitor display appears. m
2. Change the Pr. 79 setting to "4".

(Refer to page 27 for change of the setting.)
[PU] display and [EXT] display are lit. B B

Flickering
RUN). ® sinin]
[

When the frequency command is not given,
[RUN] flickers fast.
4. Acceleration > constant speed

3. start

Turn on the start switch

Turn the potentiometer clockwise slowly to full.
The frequency value on the indication
increases according to Pr. 7 Acceleration time % R RUN
until " 5 1717 (60.00Hz) is displayed. @‘ '
[RUN] display is lit during forward rotation operation
and flickers slowly during reverse rotation
operation.

5. Deceleration

Turn the potentiometer counterclockwise to full % Iicering
slowl LB B
Y o LU eRs e
The frequency value on the indication decreases
according to Pr: 8 Deceleration time and displays g
" 000" (0.00Hz) when the motor is stopped. @ 5
[RUN] flickers fast. 7 s
6. Stop W
=N N :T‘;" T
Switch power off (RO MU RRR- R -
[RUN] turns off. E
@:)) REMARKS noc

?Change the frequency (60Hz) at the maximum voltage input (5V initial value)

(&~ Adjust the frequency in Pr. 125 Terminal 2 frequency setting gain frequency. (Refer to page 59)
?Change the frequency (OHz) at the minimum voltage input (0V initial value)

(& Adjust the frequency in calibration parameter C2 Terminal 2 frequency setting bias frequency. ( m Refer to the chapter 4 of the
Instruction Manual (applied).)
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7 Start/stop from the operation panel (PU operation)

3.4.5 Perform frequency setting by analog (current input)

POINT
‘ e 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 AC
power supply

L
>— Motor
S

. AU
A
U signal D
Current signal 4(+)

source

(4 to 20mADC) 5(-) Operation

panel

1D X
E:

Operation —— Display

1. Screen at powering on

The monitor display appears.

2. Change the Pr. 79 setting to "4".
(Refer to page 27 for change of the setting.

[PU] display and [EXT] display are lit. M

3. start
Check that the terminal 4 input selection signal Iicering
(AU) is on. = 000 s
Turn on the start switch
When the frequency command is not given,
[RUN] flickers fast.
4. Acceleration - constant speed -
. Current signal
Perform 20mA input. source " He ’%‘ ’:%‘
The frequency value on the indication (4 to 20mADC) - ==

increases according to Pr. 7 Acceleration time
until "5 00 "(60.00Hz) is displayed.
[RUN] display is lit during forward rotation
operation and flickers slowly during reverse
rotation operation.

5. Deceleration

Flickering

Perform 4mA input. Current signal S o
The frequency value on the indication decreases | SOUrce =3
(4 to 20mADC) Sy
Y

according to Pr: 8 Deceleration time and displays

"0 0 (0.00Hz) when the motor is stopped Stop
cog (B .

[RUN] flickers fast.

6. Stop

Switch power off
[RUN] turns off.
@:)) REMARKS
Set "4" in Pr. 178 to Pr. 184 (input terminal function selection) to assign terminal 4 input selection signal (AU) to the input terminal.

( [EE Refer to the chapter 4 of the Instruction Manual (applied).)
?Change the frequency (60Hz) at the maximum current input (at 20mA, initial value)

(& Adjust the frequency in Pr. 126 Terminal 4 frequency setting gain frequency. (Refer to page 62)
?Change the frequency (OHz) at the minimum current input (at 4mA, initial value)

(&~ Adjust the frequency in calibration parameter C5 Terminal 4 frequency setting bias frequency. ( m Refer to the chapter 4 of the
Instruction Manual (applied).)
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3.5 Make a start and stop with terminals (external operation)

POINT

From where is the frequency command given?

« Operation at the frequency set in the frequency setting mode of the operation panel (&~ refer to 3.5.1 (Refer to page 53)

* Give afrequency command by switch (multi-speed setting) (&° refer to 3.5.2 (Refer to page 55)

 Perform frequency setting by a voltage output device & refer 10 3.5.3 (Refer to page 57)

« Perform frequency setting by a current output device & refer to 3.5.5 (Refer to page 60)

3.5.1
POINT

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

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

* Set "3" (exrnal/PU combined operation mode 1) in Pr. 79.
* Refer to page 47 for the set frequency by the operation panel.

[Connection diagram]

Three-phase AC
power supply

Forward rotation start
Reverse rotation start

Operation
1. Screen at powering on

The monitor display appears.

2. Change the Pr: 79 setting to "3".
(Refer to page 27 for change of the setting.)
[PU] display and [EXT] display are lit.
3. Tumn the start switch (STF or STR) on.
[RUN] display is lit during forward rotation operation
and flickers during reverse rotation operation.
® The motor rotates at the frequency set in the set
frequency mode of the operation panel.
4. Turn @ to change running frequency. Display the
frequency you want to set.
The frequency flickers for about 5s.
5. While the value is flickering, press @ to set the
frequency.

(If you do not press@ , the value flickers for about 5s

and the display then returns to " [ 77 1" (0.00Hz.). At
this time, return to "Step 3" and set the frequency again.)

6. Tum the start switch (STF or STR) off. The motor
decelerates according to Pr: 8 Deceleration time to stop.
[RUN] turns off.

Inverter

R/L1
S/L2
TIL3

STF

STR

SD

Operation panel

|
S
Motor

=<c

Set frequency

Display

Forward
rotation
Reverse
ON rotation

Forward

rotation Reverse
OFF rotation

S &
=3 m Flickers for about 5s
7 A
- Ei
Y r

Flicker...frequency setting complete!!

@
S
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@ )> REMARKS

* 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 55) is also made valid.

? Pressing of the operation panel changed the display WH H

1. Turn the start switch (STF or STR) off.

2. The display can be reset by .

J.L L s
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3.5.2 Use switches to give a start command and a frequency command
(multi-speed setting) (Pr. 4 to Pr. 6)

POINT
' Start command by terminal STF (STR)-SD

Frequency command by terminal RH, RM, RL-SD

[EXT] must be lit. (When [PU] is lit, switch with .)
The initial values of the terminals RH, RM, RL are 60Hz, 30Hz, and 10Hz. (Use Pr: 4, Pr. 5 and Pr. 6 to change.)

Operation at 7-speed can be performed by turning on two (or three) terminals simultaneously. BE Refer to the
chapter 4 of the Instruction Manual (applied) ).

[Connection diagram]

N 4 Speed1
Inverter E (High speed) Speed 5
Three-phase AC o—— S
power supply ;: Motor ;:-)_
Forward rotation start “«;
Reverse rotation start 3
High speed ©
Middle speed
Low szeed RH_JTon
RM
RL

Set "50Hz" in Pr. 4 Multi-speed setting (high speed) and turn on terminal RH and STF (STR)-SD to operate.

Operation —— —— Display
1. Power on > operation mode check ON
For the initial setting, the inverter operates in
the external operation mode [EXT] when f @ =
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 39)
2. Change the Pr4 setting to "50".

(Refer to page 30 for change of the setting.)
3. Tumn on the high speed switch (RH).

High speed
Middle speed
ON* |ow speed
4. Turn the start switch (STF or STR) on.
Forward
"G 0100 (50.00H2) is displayed. rotation N
[RUN] display is lit during forward rotation ON rozteic;e
operation and flickers during reverse rotation
operation.
® 30Hz appears when RM is on and 10Hz
appears when RL is on.
5. Stop == MON
Turn the start switch (STF or STR) off. The Forward -

rotation
motor stops according to Pr. 8 Deceleration time. % Reverse &

rotation
[RUN] turns off. OFF

\/
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D REMARKS

56

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

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

?SOHZ for the RH, 30Hz for the RM and 10Hz for the RL are not output when they are turned on...Why?
(& Check for the setting of Pr. 4, Pr. 5, and Pr. 6 once again.
(&~ Check for the setting of Pr. I Maximum frequency and Pr. 2 Minimum frequency once again. (Refer to page 37)
(& Check for the Pr. 79 setting once again. Pr: 79 must be set to "0" or "2". (Refer to page 39)

(&° Check that Pr. 180 RL terminal function selection ="0", Pr. 181 RM terminal function selection ="1", Pr. 182 RH terminal function
0". (all are initial values)

selection ="2" and Pr. 59 Remote function selection =
?[RUNJ is not light... Why?
(&~ Check that wiring is correct. Check it again.

(&” Check that "60" is set in Pr. 178 "STF terminal function selection" (or "61" is set in Pr. 179 "STR terminal function selection”). (all
are initial values)

?How is the frequency setting from 4 to 7 speed?

(& The setting differs according to Pr. 24 1o Pr. 27 (multi-speed setting). [ﬂ:] Refer to the chapter 4 of the Instruction Manual
(applied).
?Perform multi-speed operation higher than 8 speed...How?
(&° Use the REX signal to perform the operation. [ﬂ:] Refer to the chapter 4 of 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 39)
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3.5.3

[Connection diagram]

Perform frequency setting by analog (voltage input)

(The inverter supplies 5V of power to the frequency setting potentiometer.

(terminal 10))

Three-phase AC
power supply

Forward rotation start
Reverse rotation start

Frequency setting
potentiometer

Operation
1. Poweron > 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 39)

Inverter

t

2. Start Forward
Turn the start switch (STF or STR) on. rotation
When the frequency command is not given, ON Reverse
rotation

[RUN] flickers fast.

3. Acceleration > constant speed
Turn the potentiometer (frequency setting
potentiometer) clockwise slowly to full.
The frequency value on the indication
increases according to Pr. 7 Acceleration time
until "5 510 "(60.00Hz) is displayed.
[RUN] display is lit during forward rotation
operation and flickers slowly during reverse
rotation operation.

4. Deceleration
Turn the potentiometer (frequency setting
potentiometer) counterclockwise to full slowly.
The frequency value on the indication
decreases according to Pr.8 Deceleration time

and displays " {7 1" (0.00Hz) to stop the

o

motor.
[RUN] flickers fast.
5. Stop Forward
Turn the start switch (STF or STR) off.
[RUN] turns off. OFF

rotation,
\/ @

Reverse
rotation

&4

4

=N

L
S
Motor

=<c

Display

Flickering

Flickering
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>

58

POINT
When you always want to operate in the external operation mode at powering on or when you want to save the
trouble of ’ input, set "2" (external operation mode) in Pr. 79 Operation mode selection to choose external

operation mode always.

REMARKS

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)

?The motor will not rotate...Why?

(& Check that [EXT] is lit.
[EXT] is valid when Pr: 79 = "0" (initial value) or "2".

Use to lit [EXT].

(&> Check that wiring is correct. Check it again.
ange the frequency (OHz) of the minimum value of the potentiometer initial value
?Ch the fi 0Hz) of th ini I f th tenti ter (OV initial val
(&"Adjust the frequency in calibration parameter C2 Terminal 2 frequency setting bias frequency. ( m Refer to the chapter 4 of the
Instruction Manual (applied)).
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3.5.4 Change the frequency (60Hz) at the maximum voltage input (5V initial value)

< How to change the maximum frequency?>

When you use the 0 to 5VDC input and want to change the frequency at 5V from 60Hz (initial value) to 50Hz,
set "50HZ" in Pr: 125.

Operation — —— Display
1. Turn@until "B 125" (Pr 125) appears.

2. Press@to show the currently set value
“5 ,':,‘E,‘{:,' " (60.00Hz).
3. Turn@to change the set value to

"G 105 "(50.00Hz).

4. Press@to set.

® /@\ ® /@\

- iR AR
Y
Flicker...50Hz output at 5V input complete!!
5. Mode/monitor check

Press twice to choose the monitor/ @ IZ>

frequency monitor.

6. To check the setting, turn the start switch (STF
or STR) on and input 5V (turn the
potentiometer clockwise slowly to full). (Refer
to operation 2 to 5 of the section 3.5.3)

@ )> REMARKS

To change the value to more than 120Hz, the maximum frequency must be set to more than 120Hz.
?The frequency meter (indicator) connected to across terminals FM-SD does not indicate just 50Hz ... Why?

(&~ The frequency meter can be adjusted using calibration parameter C0 FM terminal calibration. (m Refer to the chapter 4 of
the Instruction Manual (applied)).

?Use calibration parameter C2 to set frequency at OV and

> Initial value
calibration parameter C0 to adjust the indicator. - 2 60Hz
33
( EE] Refer to the chapter 4 of the Instruction Manual (applied)). g g £
E=
Bias

C2 (Pr 902)

0 Frequency 100%

0 setting signal 5v

0 10v

C3 (Pr. 902) C4 (Pr: 903)
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.)

DRIVE THE MOTOR
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3.5.5 Perform frequency setting by analog (current input)

POINT

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

¢ Turn the AU signal on.

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

[Connection diagram]

Inverter

Three-phase AC

L
>—— Motor
power supply ——

Forward rotation start —
Reverse rotation start ¢—
AU signal ¢

Current signal
source
(4 to 20mADC)

Operation ——— —— Display
1. Power on > operation mode check oN
For the initial setting, the inverter operates in
the external operation mode [EXT] when t (=N Il"l II'II 7 Hz
powering on. Check that the operation —
command indication is [EXT]. If not displayed,

pressto 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 39)

2. start
Fom{ard Flickering
Turn the start switch (STF or STR) on. rotation = [ Sl uon
. . Reverse M h ee=s==
When the frequency command is not given, ON rotation Ly e sea
[RUN] flickers fast.

3. Acceleration > constant speed Current signal e —
Perform 20mA input. source =03 ,'_' ll 'I,I”Il we B
The frequency value on the indication (4 to 20mADC)
increases according to Pr. 7 Acceleration time
until "5 010 "(60.00Hz) is displayed.

[RUN] display is lit during forward rotation
operation and flickers slowly during reverse
rotation operation.

4. Deceleration _

Perform 4mA input. Current signal Flickering
o source =3
The frequency value on the indication (4 to 20mADC)
decreases according to Pr.8 Deceleration time
and displays " {7 7 {1 " (0.00Hz) when the motor
is stopped.
[RUN] flickers fast.
5. Stop
. Forward aialal MON
Turn the start switch (STF or STR) off. rotation 2 o i

r N
Reverse L/ L =
[RUN] turns off. OFF % rotation
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@ )> REMARKS
Set "4" in Pr.178 to Pr.184 (input terminal function selection) to assign terminal 4 input selection signal (AU) to the input terminal.
(m Refer to the chapter 4 of the Instruction Manual (applied)).
?The motor will not rotate...Why?

(B> Check that [EXT] is lit.

[EXT] is valid when Pr. 79 = "0" (initial value) or "2".

Use to lit [EXT].

(&~ Check that the AU signal is on.

Turn the AU signal on.

(&~ Check that wiring is correct. Check it again.

?Change the frequency (OHz) at the minimum current input (at 4mA, initial value)

(& Adjust the frequency in calibration parameter C5Terminal 4 frequency setting bias frequency. (m Refer to the chapter 4 of the

Instruction Manual (applied)).

DRIVE THE MOTOR
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3.5.6 Change the frequency (60Hz) at the maximum current input (at 20maA, initial value)

<How to change the maximum frequency?>

When you use the 4 to 20mA input and want to change the frequency at 20mA from 60Hz (initial value) to 50Hz,
set "50Hz" in Pr. 126.

Operation —— —— Display
1. Tum @ until "2 126 " (Pr. 126) appears.

®
>
2. Press @ to show the currently set value
&= =
"L (60.00Hz).
(]
NS

oo
3. Tum @ to change the set value to

"G00 (50.00Hz).

4. press @ to set.

®

- iR EH
T
Flicker...50Hz output at 20mA input complete!!
5. Mode/monitor check

W N MON
Press twice to choose the monitor/ @ = ”,’ ”I‘ T T

frequency monitor.

6. To check the setting, turn the start switch (STF
or STR) on and input 20mA. (Refer to operation
2 to 5 of the section 3.5.5)

D REMARKS
?The frequency meter (indicator) connected to across terminals FM-SD does not indicate just 50Hz ... Why?
(& The frequency meter can be adjusted using calibration parameter CO FM terminal calibration. (m Refer to the chapter 4 of
the Instruction Manual (applied)).
? Use calibration parameter C5 to set frequency at 4mA and

N Initial value
calibration parameter C0 to adjust the indicator. e
50 60Hz
(m Refer to the chapter 4 of the Instruction Manual (applied)). % I
ST
[OIR=3)
Bias
C5 (Pr: 904)

0 20 Frequency 100%
0 4 setting signal 20mA
C6 (Pr. 904) C7 (Pr. 905)
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. ([ﬂf] Refer to the Instruction Manual (applied) for the setting
method of calibration parameter C7).

When performing a high speed operation at 120Hz or more, setting of Pr. 18 High speed maximum frequency is necessary.
(EE] Refer to the chapter 4 of the Instruction Manual (applied) ).
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3.6 Parameter list

3.6.1

List of parameters classified by purpose of use

Set parameters according to the operating conditions. The following list indicates purpose of use and corresponding

parameters.

Purpose of Use

Parameter Number

Control mode

Change the control method

Pr. 80, Pr. 81, Pr. 800

Adjust the output torque
of the motor (current)

Manual torque boost

Pr. 0, Pr. 46

Advanced magnetic flux vector control,
general-purpose magnetic flux vector control

Pr. 80, Pr. 81, Pr. 800

Slip compensation

Pr. 89, Pr. 245 to Pr. 247

Stall prevention operation

Pr. 22, Pr. 23, Pr. 48, Pr. 66, Pr. 156, Pr. 157, Pr. 277

Limit the output frequency

Maximum/minimum frequency

Prl,Pr.2 Prl8

Avoid mechanical resonance points
(frequency jump)

Pr. 31to Pr. 36

Set V/F pattern

Base frequency, voltage

Pr.3,Pr. 19, Pr47

V/F pattern matching applications Pr. 14
Multi-speed setting operation Pr. 410 Pr: 6, Pr. 24 to Pr. 27, Pr. 232 to Pr. 239
Frequency setting with - -
) ) Jog operation Pr 15, Pr 16
terminals (contact input)
Remote setting function Pr. 59
Acceleration/deceleration time setting Pr.7,Pr. 8, Pr. 20, Pr. 21, Pr. 44, Pr. 45
Starting frequency Pr 13, Pr. 571
Acceleration/deceleration pattern Pr.29

Acceleration/deceleration
time/pattern adjustment

Set the shortest acceleration/deceleration
time automatically.
(automatic acceleration/deceleration)

Pr. 61 to Pr. 63, Pr. 292, Pr. 293

Regeneration avoidance function

Pr. 665, Pr. 882, Pr. 883, Pr. 8835, Pr. 886

Selection and protection
of a motor

Motor protection from overheat
(electronic thermal relay function)

Pr. 9, Pr. 51

Use the constant torque motor
(applied motor)

Pr. 71, Pr. 450

Offline auto tuning

Pr: 71, Pr. 82 t0 Pr: 84, Pr. 90 to Pr. 94, Pr. 96, Pr: 859

Motor brake and stop
operation

DC injection brake

Pr. 10 to Pr. 12

Selection of regeneration unit Pr: 30, Pr: 70
Selection of motor stopping method and start
8 Pr: 250
signal
Decelerate the motor to a stop at
Pr 261

instantaneous power failure

Stop-on-contact control

Pr. 6, Pr. 270, Pr. 275, Pr. 276

Brake sequence function

Pr: 278 to Pr. 283, Pr. 292

Function assignment of
external terminal and
control

Function assignment of input terminal

Pr: 178 to Pr. 184

Start signal selection

Pr. 250

Logic selection of output stop signal (MRS)

Pr 17

Terminal assignment of output terminal

Pr. 190 to Pr. 192

Detection of output frequency (SU, FU signal)

Pr. 41 to Pr. 43

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

Pr150to Pr. 153

Remote output function
(REM signal)

Pr. 495 to Pr. 497
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Purpose of Use

Parameter Number

Monitor display and
monitor output signal

Speed display and speed setting

Pr. 37

Change of DU/PU monitor descriptions
Cumulative monitor clear

Pr. 52, Pr. 170, Pr. 171, Pr. 563, Pr. 564

Change of the monitor output from terminal
FM

Pr. 54 to Pr. 56

Selection of the decimal digits of the monitor

Pr. 268

Adjustment of terminal FM output (calibration)

C0 (Pr. 900)

Detection of output
frequency and current

Detection of output frequency (SU, FU signal)

Pr.41to Pr 43

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

Pr.150to Pr. 153

Operation selection at
power failure and
instantaneous power
failure

Restart operation after instantaneous power
failure/Flying start

Pr. 57, Pr. 58, Pr. 162, Pr. 165, Pr. 298, Pr. 299, Pr. 611

Decelerate the motor to a stop at
instantaneous power failure

Pr.261

Operation setting at alarm
occurrence

Retry function at alarm occurrence

Pr. 65, Pr. 67 to Pr. 69

Input/output phase failure protection selection

Pr. 251, Pr: 872

Earth (ground) fault detection at start

Pr. 249

Regeneration avoidance function

Pr. 665, Pr. 882, Pr. 883, Pr. 885, Pr. 886

Energy saving operation

Energy saving control selection

Pr. 60

Reduction of the motor

Carrier frequency and Soft-PWM selection

Pr. 72, Pr. 240

Frequency setting by
analog input

noise Noise elimination at the analog input Pr.74

Measures against noise | Reduce mechanical resonance (speed

and leakage currents smoothing control) Pr 653
Analog input selection Pr. 73, Pr. 267
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)

Misoperation prevention
and parameter setting
restriction

Reset selection, disconnected PU detection Pr.75
Prevention of parameter rewrite Pr.77
Prevention of reverse rotation of the motor Pr.78

Display necessary parameters only. (user
group)

Pr. 160, Pr: 172 to Pr. 174

Control of parameter write by communication

Pr. 342

Selection of operation

Operation mode selection

Pr.79

Operation mode when power is on

Pr. 79, Pr. 340

Operation command source and speed

Communication operation
and setting

. command source during communication Pr. 338, Pr: 339
mode and operation .
X operation
location
Selection of the NET mode operation control
Pr. 550
source
Selection of the PU mode control source Pr. 551
RS-485 communication initial setting Pr. 117 to Pr. 124, Pr. 502
Control of parameter write by communication | Pr. 342
Modbus RTU communication specifications Pr. 343

Operation command source and speed
command source during communication
operation

Pr. 338, Pr: 339, Pr. 550, Pr. 551

Use setup software (USB communication) Pr. 547, Pr: 548
Selection of the NET mode operation control
Pr. 550
source
Modbus RTU protocol (communication
Pr. 549

protocol selection)
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Purpose of Use

Parameter Number

Special operation and
frequency control

PID control

Pr: 127 to Pr. 134

Dancer control

Pr: 128 to Pr. 134

Droop control

Pr. 286, Pr. 287

Useful functions

Increase cooling fan life

Pr. 244

To determine the maintenance time of parts.

Pr. 255 to Pr. 259, Pr. 503, Pr. 504, Pr. 555 to Pr. 557

Use the operation panel (PA02) of the FR-
E500 series.

Pr. 146, C22 to C25 (Pr. 922, Pr. 923)

Setting the parameter unit
and operation panel

RUN key rotation direction selection Pr. 40

Parameter unit display language selection Pr. 145
Operation selection of the operation panel Pr. 161
Control of the parameter unit buzzer Pr: 990
Contrast adjustment of the parameter unit Pr. 991
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3.6.2 Parameter list

* © indicates simple mode parameters..

+ JMIEX.....VIF control, JADMEVC{ . ... Advanced magnetic flux vector control
JGRMEVC( .. General-purpose magnetic flux vector control

(Parameters without any indication are valid for all control.)
*"O" indicates enabled and "x" indicates disabled of "parameter copy

, "parameter clear", and "all parameter clear".

Parameter
) o 8 Incre- | Initial L Param| Param paAr!m
Function 2% Name Range Description eter | eter | "2
SE ments | Value Copy | Clear | &
g & lear
X ©
o
° 6/4/3% Set the output voltage at OHz as %.
3 - 0 Torque boost 0.1% , |01080% | The setting depends on the inverter capacity.| O | O | O
S o
S oL (0.1K to 0.75K/1.5K to 3.7K/5.5K, 7.5K)
D ignal i
E 2D Second torque 0t0 30% Set the torque boost when the RT signal is
© 46 b " 0.1% 9999 on. () O ()
= 00s 9999 Without second torque boost
Maximum -
£ 1 0.01Hz | 120Hz |0 to 120Hz |Set the upper limit of the output frequency.| O | O | O
E frequency
€3 Minimum o
€5 2 0.01Hz | OHz |0 to 120Hz |Set the lower limit of the output frequency. | O o) o
€3 frequency
g8 High speed ] ]
= . 120 to Set when performing the operation at
] 18 |maximum 0.01Hz | 120Hz (o) O ()
s 400Hz 120Hz or more.
frequency
@ Set the rated motor frequency.
=4 @ B fr n 0.01Hz | 60Hz |0 to 400H. (] O o
% 30 ase frequency z z z (50H2/60Hz)
> 0 to 1,000V | Set the base voltage.
Fy Base frequency
2 19 ltage 0.1V 9999 |8888 95% of power supply voltage [e) O ()
g voltag 9999 Same as power supply voltage
o
o Set the base frequency when the RT signal
= Second V/F (base 0 to 400Hz | q v 9
e 47 frequency) 0.01Hz | 9999 is on. (o) O ()
= quency 9999 Second V/F invalid
Multi-speed setting
4 _ 0.01Hz | 60Hz |0 to 400Hz |Set the frequency when RH turns on. o | o o
(high speed)
Multi-speed setting
. 5 A 0.01Hz | 30Hz |0 to 400Hz |Set the frequency when RM turns on. o | o o
£ (middle speed)
z Multi-speed settin
%5 6 P 9 0.01Hz | 10Hz |0 to 400Hz |Set frequency when the RL signal is on. o|lo|o
T (low speed)
23 2 . .
o g Multi-speed setting 0 to 400Hz
= fo 0.01Hz | 9999 Frequency from 4 speed to 15 speedcan | © | O | O
S (4 speed to 7 speed) 9999 ’ 0P
s 27 be set according to the combination of the
232 | Multi-speed setting 0 to 400Hz RH, RM, RL and REX signals.
to |(8 speed to 15 0.01Hz | 9999 9999 *19999: not selected (] O o
239 | speed)
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Parameter
5 Incre- | Initial Param |Param [ , A"
Function s Name Range Description cter | oter |Poram
SE ments | Value Copy | Clear | St°
o & Clear
o
o
. . 0.1/ 5/10s |0 to 3600/ Set the motor acceleration time.
7 Acceleration time 0.01s . 3608 * The setting range differs according to the| O | O (e]
: inverter capacity (3.7K or less/5.5K or more)
Set the motor deceleration time.
. . 0.1/ 5/10s |0 to 3600/ |+ i i i
8 Deceleration time The setting r.ange differs according to the o o o
0.01s * 360s inverter capacity
o (3.7K or less/5.5K or more)
c n
] Acceleration/ Set the frequency that will be the basis of
] .
o deceleration acceleration/deceleration time. Set the
o 20 0.01Hz | 60Hz |1 to 400Hz . () O ()
E reference frequency change time from stop to Pr. 20
5 frequency for acceleration/deceleration time.
? 0 Increments: 0.1s Increments and
@ . .
E Acceleration/ Range: 0 to 3600s setting ra.nge of
7] . . acceleration/
3 21 |deceleration time 1 0 o o|o]| o
5 ) 1 Increments: 0.01s deceleration time
b increments Range: 0 to 360s setting can be
4
% changed.
E s d Set the acceleration/deceleration time
econ . .
) 0.1/ | 5/10s |0to 3600/ |When the RT signalis on. )
44 |acceleration/ 0.01 360 * The setting range differs according to the| O o) le)
* . .
deceleration time ol ° inverter capacity
(3.7K or less/5.5K or more)
0to 3600/ |Set the deceleration time when the RT
Second 0.1/ . .
45 d I ti i 0.01s 9999 |360s signal is on. (@] 0] O
eceleration time ’ 9999 Acceleration time = deceleration time
. Rated
E = Electronic thermal Set the rated motor current.
898 9 OlL rel 0.01A | inverter |0 to 500A [* The initial value of the 0.75K or less is setto| O [©] o
.g E ‘g relay currents 85% of the rated inverter current.
E s 2 Made valid when the RT signal is on.
5% 2 0 to 500A
588 3 Set the rated motor current.
5 £ = Second electronic
§¢T 51 th | OIL rel 0.01A | 9999 o | O (e]
= ; g erma relay 9999 Second electronic thermal O/L relay invalid
s £
&
DC injection brake .
N Set the operation frequency of the DC
10 operation 0.01Hz| 3Hz |0to120Hz | . o|lo| o
® injection brake.
% c frequency
59 o 0 DC injection brake disabled
c & DC injection brake —— —
S = 1" L 0.1s | 0.5s Set the operation time of the DC injection | O | O | O
T 8 operation time 0.1to 10s
g9 brake.
-5 s 0 DC injection brake disabled
a 12 DC lnje-ctlon brake 0.1% | 6/4%« Set the DC injection brake voltage (torque). ololo
operation voltage 0.1t030% |* The setting depends on the inverter capacity.
(0.1K, 0.2K/0.4K to 7.5K)
;,‘ 13 Starting frequency | 0.01Hz | 0.5Hz |0 to 60Hz |Starting frequency can be set. o|lo| o
g 0.0to Set the holding time of Pr. 13 Starting
o
. A 10.0s requency.
£ Holding time at a frequency
o 571 tart 0.1s | 9999 o | O (e]
c
€ sta 9999 Holding function at a start is invalid
]
7]
g 0 For constant torque load
g
g SN 1 For reduced-torque load
£ 2L Load pattern
5 2 ; 14 selection 1 0 5 Boost for reverse o | o | O
L 27 For constant torque ~ |rotation 0%
> =
El 3 elevators Boost for forward
©
£

rotation 0%
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Parameter
5 Incre- | Initial Param | Param [ Al
Function T Name Range Description ctor | ater |Poram
5 E ments | Value Copy | Clear | 2"
o O Clear
X c
o
15 Jog frequency 0.01Hz | 5Hz |0 to 400Hz |Set the frequency for jog operation. o | o o
c Set the acceleration/deceleration time for
.f_j jog operation. Set the time taken to reach
g the frequency (initial value is 60Hz) set in
8 Jog acceleration/ 0.1/ 0 to 3600/ 9 v . )
) 16 R R 0.5s Pr. 20 Acceleration/deceleration reference (o) o) (o)
=] deceleration time | 0.01s 360s
s firequency.
Acceleration/deceleration time can not be
set separately.
5 0 Normally open input
=]
5 2 - -
50 _ . Normally closed input (NC contact input
§ag MRS input 2 e put i
+ .E % 17 lecti 1 0 specifications) o [e] o
g 5 = selection External terminal: Normally closed input
'g’ -g' 4 (NC contact input specifications)
- e Communication: Normally open input
18 Refer to Pr. 1 and Pr. 2.
—_ 19 Refer to Pr.3.
20,21 |Refer to Pr.7, Pr.8.
0 Stall prevention operation selection
Stall prevention becomes invalid.
22 P . 0.1% | 150% n o | O (e]
operation level 0.1to Set the current value at which stall
200% prevention operation will be started.
Stall prevention The stall operation level can be reduced
operation level 0to 200% |when operating at a high speed above the
23 compensation 0.1% | 9999 rated frequency. o|lo|o
factor at double 9999 Constant according to Pr. 22
speed
Second stall 0 Second stall prevention .operatlon !nvalld
. The second stall prevention operation level
48 |prevention 0.1% 9999 0.1 to 200% (o) O ()
c . can be set.
'% operation current 9999 Same level as Pr.22.
g Stall prevention
2 operation Set the frequency at which the stall
S 66 i . 0.01Hz | 60Hz |0 to 400Hz - ) o|lo| o
= reduction starting operation level is started to reduce.
% frequency
a Stall prevention 0to 31 Pr. 156 allows you to select whether to use
“,)E 156 |operation 1 0 100, 101 stall prevention or not according to the o O o
selection ! acceleration/deceleration status.
. Set the output start time of the OL signal
OL signal output 0to 25s o o ) 9
157 ti 0.1s Os output when stall prevention is activated. (e O ()
imer 9999 Without the OL signal output
When the output current exceeds the limit
0 level, output frequency is limited to limit
. current. The inverter rated current is the
Stall prevention ; to the limit level
reference to the limit level.
277 |operation current 1 0 ol O |O
p. When the output torque exceeds the limit
switchover s -
1 level, output frequency is limited to limit
current. The rated motor torque is the
reference to the limit level.
—— |24 to 27 |Refer to Pr.4 to Pr.6.
c © - - -
. 0 Linear acceleration/ deceleration
-_E -.E c Acceleration/
50 2|29 deceleration 1 o |1 S-pattern acceleration/deceleration A o| o o
°® ® 8
o H
E 3 pattern selection 2 S-pattern acceleration/deceleration B

(=]
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Parameter
5 Incre- | Initial Param |Param [ , A"
Function s Name Range Description cter | oter |Poram
S E ments | Value Copy | Clear | >
o © Clear
o
o
Brake resistor (MRS),
Brake unit (FR-BU2),
0 High power factor converter (FR-HC),
= . Power regeneration common converter
< Regenerative
‘s 3 30 function selection 1 0 (FR-CV) o|lo| o
58 unction selectio 1 High-duty brake resistor (FR-ABR)
§ g High power factor converter (FR-HC),
g H 2 (when an automatic restart after
o
o instantaneous power failure is selected)
Special Set this parameter when a high duty brake
70 (regenerative brake | 0.1% | 0% |0to30% |resistor or power regeneration converteris | O | O | O
duty used.
Frequency jump 0 to 400Hz
31 0.01H 9999 () O (o)
£ 1A “ 9999
o
I Frequency jum 0 to 400Hz,
] 32 q YIUMP 6 01Hz | 9999 “ o|lo|o
g = 1B 9999
©
g5 33 Frequency jump 001Hz | 9999 |2 2401 10 1B oA 1028, 3A t0 3B is o|o ]| o
= . z
g > 2A 9999 . to 1B, 0 2B, 3A to 3B is frequency
%5 Frequency jum 010 400Hz, | e
23 |34 quency Jump | 51hz | 9999 |2 49%HZ:1 9999 Function invalid ololo
§g 2B 9999
£ =
i Frequency jum 0 to 400H
g 35 q YIUMP 6 01hz | 9999 i o|lo|o
- 3A 9999
K Frequency jum 0 to 400Hz,
2 36 quUeNcY JUmP 6 01z | o999 “ o|lo|o
3B 9999
- 2 0 Frequency display, setting
Q = .
o o ispl 0.001 0 0.01to o [©] O
o 37 Speed display Set the machine speed at 60Hz.
L1 9998
_E 0 Forward rotation
385 .
x E % RUN key rotation
z T 8|40 N ; 1 0 o|lo|o
2 5 < direction selection 1 Reverse rotation
s
°
. 5= Up-to-frequency .
52 ¢8| 4 . 0.1% | 10% |0to 100% |Set the level where the SU signal turns on.| O [e] o
N sensitivity
3E3
o T Output frequenc; Set the frequency where the FU signal
s £ 2|42 PUtTTequency |, o1hz| eHz |0 to 400Hz quency 9 olo|o
£ > detection turns on.
-% g 2} Output frequency 0 to 400Hz Set the frequency where the FU signal
s :-; § 43 detection for 0.01Hz | 9999 turns on in reverse rotation. olo|o
Q&g reverse rotation 9999 Same as Pr. 42 setting
44,45 |Referto Pr. 7, Pr. 8.
46 Refer to Pr. 0.
—_ 47 Refer to Pr. 3.
48 Refer to Pr. 22
51 Refer to Pr. 9.
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Parameter
5 Incre- | Initial Param | Param [ Al
Function T Name Range Description ctor | ater |Poram
S E ments | Value Copy | Clear | >
o O Clear
X c
o
Selects monitor to be displayed on the
operation panel and parameter unit and
monitor to be output to the terminal FM.
0: Output frequency (Pr:52)
0,57t .
DU/PU A 1: Output frequency (Pr.54)
R main 12,14, 20, 2: Output current (Pr.54)
52 display data 1 0 |28t025 |, Output voltage (Pr.54) o|lo| o
selection 52t0 57, 5: Frequency setting value
100 7: Motor torque
8: Converter output voltage
9: Regenerative brake duty
10: Electronic thermal relay function load
factor
11: Output current peak value
12: Converter output voltage peak value
14: Output power
20: Cumulative energization time (Pr. 52)
21: Reference voltage output (Pr. 54)
@ 23: Actual operation time (Pr. 52)
) 24: Motor load factor
% o ) 11035 25: Cumulative energization time (Pr. 52)
O ®©
23 54 FM te-rmlnal . ] ] 71012, 52: PID set point olo o
b 5 function selection 14,21, 53 PID measured value
s 2 24,52,53 |54 pID deviati
Ts : eviation (Pr. 52)
g € 55: 1/0 terminal status (Pr: 52)
E 2 56: Option input terminal status (Pr. 52)
g g 57: Option output terminal status (Pr. 52)
5 g 100: Set frequency is displayed during a
g © stop and output frequency is
s displayed during operation (Pr. 52)
5
0 Set to clear the watt-hour meter monitor.
10 Set the maximum value when monitoring
170 Watt-hour meter 1 9999 from communication to 0 to 9999kWh. o X o
clear
9999 Set the maximum value when monitoring
from communication to 0 to 65535kWh.
- Set in the parameter to clear the watt-hour
Operation hour 3
171 " ! 1 9999 |0, 9999 monitor. o O (o)
meter clear Setting "9999" has no effect.
B . 0 Displayed as integral value
Monitor decimal ' pay - ! _g val
268 diait lecti 1 9999 (1 Displayed in 0.1 increments. (@] x (@]
'gits selection 9999 No function
Energization time Ot The numbers of cumulative energization
563 |carrying-over 1 0 65535) time monitor exceeded 65535h is x x x
times displayed. Reading only
Operating time 0t The numbers of operation time monitor
564 | carrying-over 1 0 65535) exceeded 65535h is displayed. x x x
times Reading only
s = Frequenc
o u q. . 4 Set the full-scale value to output the output
F ] 55 monitoring 0.01Hz | 60Hz |0 to 400Hz ) _ o|o| o
o £ frequency monitor value to terminal FM.
E E reference
o &
£ 2
5 E Current Rated
P . . Set the full-scale value to output the output
o v 56 monitoring 0.01A |inverter [0 to 500A i i o| x| O
c 5 current monitor value to terminal FM.
- reference current
© 3

~
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Parameter
5 Incre- | Initial Param |Param [ , A"
Function s Name Range Description cter | oter |Poram
SE ments | Value Copy | Clear | St°
o © Clear
o
o
1.5Korless.................. 1s
0 22Kto 75K ... 2s
Restart coasting The above times are coasting time.
57 time 0.1s | 9999 Set the waiting time for inverter-triggered | © | O | O
0.1to 5s restart after an instantaneous power
failure.
9999 No restart
Restart cushion I
58 time 0.1s 1s |0to60s |Seta voltage starting time at restart. o|lo | o
i
0 With frequency
search
Automatic restart Without frequency ~ |When using the
after 1 search (reduced frequency search,
162 |instantaneous 1 1 voltage system) consider the wiring | O @] o
power failure 10 Frequency search at (length limit.
€ selection every start (Refer to page 10)
B
c 2% " Reduced voltage at
292 every start
© o "
2,;,_ E u—>_‘ Stall prevention Considers the rated inverter current as
c =
g ,3 ?5’ 165 |operation level for | 0.1% | 150% |0 to 200% [100% and sets the stall prevention o | o o
8 £33 restart operation level during restart operation.
R
] When offline auto tuning is performed
® §_ under V/F control, frequency search gain
necessary for frequency search for
0 to 32767 ) )
Frequency search automatic restart after instantaneous
298| . 1 9999 o ol x | o
gain power failure is set as well as the motor
constants (R1).
9999 Uses the Mitsubishi motor (SF-JR, SF-
HRCA) constants
0 Without rotation direction detection
Rotation direction 1 With rotation direction detection
detection When Pr: 78 =0, the rotation direction is
299 R 1 0 () O ()
selection at 5999 detected.
restarting When Pr. 78 =1, 2, the rotation direction is
not detected.
Set the acceleration time to reach the set
. . 0 to 3600s
Acceleration time frequency at a restart.
611 0.1s | 9999 — n o | O (e]
at a restart 9999 Acceleration time for restart is the normal
acceleration time (e.g. Pr. 7).
c RH, RM, RL signal |Frequency setting
.g function storage function
g 0 Multi-speed setting |—
2 -
. 1 Remote settin Yes
2 Remote function ' 9
E] 59 lecti 1 0 |2 Remote setting No o|lo| o
a selection No (Turning STF/
% ) STR off clears
£ 3 Remote setting
H remotely-set
4
frequency.)
c
2.0
E o 0 Normal operation mode
5oL Energy savin,
2 83|60 oy !‘? 1 0 o|lo|o
332 control selection
2 'E ~ 9 Optimum excitation control mode
w o
o
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Parameter
5 Incre- | Initial Param | Param [ Al
Function T Name Range Description ctor | ater |Poram
S E ments | Value Copy | Clear | >
o O Clear
© g
Setting value (rated motor current) is
0 to 500A
61 Reference current | 0.01A | 9999 referenced o|lo| o
9999 Rated inverter current is referenced
Reference value at 010200% |Setting value is a limit value
62 ) 1% | 9999 ——— o | 0] o0
acceleration 9999 150% is a limit value
63 Reference value at 1% 9999 0t0200% |Setting value is a limit value olo o
s deceleration ’ 9999 150% is a limit value
s 0 Normal mode
4
2 . 1 Shortest Without brake
o ® Automatic )
5 8 ) acceleration/ )
€T 292 |acceleration/ 1 0 11 R With brake [e] [e] o
o ¢t ) deceleration mode
-] deceleration 7 B
- rake sequence mode 1
b 8 Brake sequence mode 2
§ Calculates acceleration/deceleration time
® 0 of both acceleration and deceleration for
. the shortest acceleration/deceleration
Acceleration/
. mode.
293 |deceleration 1 0 —— oO| o] O
" lecti 1 Calculates only acceleration time for the
separate selection shortest acceleration/deceleration mode.
2 Calculates only deceleration time for the
shortest acceleration/deceleration mode
65 Retry selection 1 0 |0to5 An alarm for retry can be selected. o | o o
g 0 No retry function
g Sets the number of retries at alarm
§ Number of retries 1to 10 occu-rrence. An alarm outpu? is not
o provided during retry operation.
£ 67 |at alarm 1 0 " o [e] o
5 Set the number of retries at alarm
E occurrence 101 10 110 occurrence. (The setting value of minus
: 100 is the number of retries.) An alarm
) ) ) . .
5 output is provided during retry operation.
S . . Set the waiting time from when an inverter
32 68 |Retry waiting time | 0.1s 1s |0.1to 360s . ) o | o o
> alarm occurs until a retry is made.
K] Retry count Clear the number of restarts succeeded b
3 6o | oy 1 o o YIolo| o
display erase retry.
66 Refer to Pr.22, Pr.23.
67 to 69 |Refer to Pr.65.
70 Refer to Pr.30.
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Parameter
5 Incre- | Initial Param |Param [ , A"
Function s Name Range Description cter | oter |Poram
S E ments | Value Copy | Clear | o'
o & Clear
o
o
0 Thermal characteristics of a standard
motor
1 Thermal characteristics of the Mitsubishi
constant-torque motor
40 Thermal characteristic of Mitsubishi high
efficiency standard motor (SF-HR)
50 Thermal characteristic of Mitsubishi constant
torque motor (SF-HRCA)
3 Standard motor
13 Constant-torque
motor
Mitsubishi standard
23 motor
(SF-JR4P 1.5kW or less) | Select "offline auto
Mitsubishi high tuning setting”
43 efficiency motor
(SF-HR)
Mitsubishi constant-
= 53 torque motor
S
b . (SF-HRCA)
°
2 Applied motor 1 0 7 Standard motor o | o o
E Constant-torque
=S 14
e motor
b= 7 Mitsubishi standard
2 24 motor .
o Auto tuning data
@ (SF-JR 4P 1.5kW or less)
3 — ——— can be read,
Mitsubishi high
° ) changed, and set.
5 44 efficiency motor
= (SF-HR)
Mitsubishi constant-
54 torque motor
(SF-HRCA)
Star connection
5 Standard motor R )
Direct input of
15 Constant-torque motor constants is
motor enabled
Del: i
6 Standard motor .e a c-onnec on
Direct input of
16 Constant-torque motor constants is
motor enabled
0 Thermal characteristics of a standard
motor
. Thermal characteristics of the Mitsubishi 14
Second applied 1 (@]
450 " 1 9999 constant-torque motor (o) O () [t
motor Second motor is invalid (@]
9999 (thermal characteristic of the first motor =
(Pr71) ':1:1
PWM carrier frequency can be changed. -
>
o PWM frequenc The setting displayed is in [kHz].
£E 72 requency 1 1 |oto1s g dispiay [kHz] o|lo|o "'>J
3o H selection Note that 0 indicates 0.7kHz and 15 E
o & B indicates 14.5kHz.
Ta2 o
g5 3 Soft-PWM 0 Soft-PWM is invalid
5 & 240 |operation 1 1 olo|o
© selection 1 When Pr. 72 ="0 to 5", Soft-PWM is valid.
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Parameter
5 Incre- | Initial Param | Param [ Al
Function T Name Range Description ctor | ater |Poram
S E ments | Value Copy | Clear | >
o & Clear
X c
o
5 Terminal 2 input Polarity reversible
b . 0 0to 10V
S Analog input Not used
2 73 9 Inp 1 11 0to5V ol x| o
2 selection 10 0o 10V
3 With
2 1 0to 5V
E . . 0 Terminal 4 input 4 to 20mA
E’ Terminal 4 input erm!na !npu 0 £0m
E] 267 lecti 1 0 1 Terminal 4 input 0 to 5V () x (e
< selection 2 Terminal 4 input 0 to 10V
5258
2Z% " . Set the primary delay filter time constant
3 32 £ Input filter time P ry Y )
£ E |74 tant 1 1 Oto8 for the analog input. A larger setting results | O O (o)
C
4 g 3 constan in a larger filter.
T 2
S o
X © <
You can select the reset input acceptance,
- 2D . .
: % . Reset selection/ disconnected PU (operation panel/FR-
T @ 5 . PU04/FR-PUOQ7) connector detection
o2 955 disconnected PU Oto3, X .
@ 9|75 . 1 14 function and PU stop function. e} x x
] detection/PU stop 14t0 17 .
° L] For the initial value, reset always enabled,
@8 selection
g 0 without disconnected PU detection, and
-]
with PU stop function are set.
- 0 Write is enabled only during a stop
is Parameter write 1 Write disabled.
EEE|TT . 1 0 o - - [O3 INe) o
E ° selection 2 Parameter write is enabled in any operation
&= mode regardless of operation status.
= N
s - . 0 Both forward and reverse rotations allowed
2 ':,!% £ Reverse rotation
g E 78 prevention 1 0 1 Reverse rotation disabled le) le) le)
2 £ -
£ 3 selection 2 Forward rotation disabled
0 External/PU switchover mode
1 Fixed to PU operation mode
2 Fixed to external operation mode
E 79 Operation mode ’ o 3 External/PU combined operation mode 1 ololo
8 selection 4 External/PU combined operation mode 2
2 6 Switchover mode
§ 7 External operation mode (PU operation
£ interlock)
.E 0 As setin Pr. 79.
E Y 1 Started in network operation mode.
] Communication - .
oﬂ- 340 | startup mode 1 0 Started in network operation mode. o ° o
; p 10 Operation mode can be changed between
selection the PU operation mode and network
operation mode from the operation panel.
. 0.1to 15kW | Set the applied motor capacity.
80 Motor capacity 0.01kW | 9999 9999 ViF mmrz:)is Serformed paclty. o|lo| o
Number of motor 2,4,6,8,10 |Set the number of motor poles.
3 81 1 9999 - o|o| o
£ poles 9999 VI/F control is performed
o (O n
E E Speed control Motor speed fluctuation due to load
° |a . fluctuation is adjusted during advanced
s |0 gain (advanced 0 to 200% )
g b 89 R 0.1% 9999 magnetic flux vector control. (@] x (@]
S magnetic flux o -
s |9 " 100% is a referenced value.
5 = vector) 9999 Gain matching with the motor set in Pr: 71.
3 g 20 Advanced magnetic
% i flux vector control Set a value other
@ Control method O
800 lection 1 20 General-purpose than"9999"in P 80 | O O (e
i
selectio 30 magnetic flux vector |and Pr. 81.
control
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Function

Parameter

[}
2e
[T
[

o

Name

Incre-
ments

Initial
Value

Range

Description

Param
eter
Copy

Param
eter
Clear

Offline auto tuning

82

Motor excitation
current

0.01A*

9999

0 to 500A=

Tuning data (The value measured by

offline auto tuning is automatically set.)

*The range differs according to the Pr. 71 setting.
() Refer to the chapter 4 of the Instruction
Manual (applied)).

9999

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

83

Motor rated
voltage

0.1v

200V

0 to 1,000V

Set the rated motor voltage (V).

84

Rated motor
frequency

0.01Hz

60Hz

10 to
120Hz

Set the rated motor frequency (Hz).

90

Motor constant
(R1)

0.001Q

*

9999

91

Motor constant
(R2)

0.001Q

9999

0 to 500,
9999

Tuning data (The value measured by

offline auto tuning is automatically set.)

*The range differs according to the Pr71 setting.
(®® Refer to the chapter 4 of the Instruction
Manual (applied)).

9999: Use constants of the Mitsubishi

motor (SF-JR, SF-HR, SF-JRCA, SF-

HRCA)

92

Motor constant
(L1)

0.1mH:x

9999

93

Motor constant
(L2)

0.1mH=

9999

Oto
1000mH:*,
9999

Tuning data (The value measured by

offline auto tuning is automatically set.)

*The range differs according to the Pr.71 setting.
([ﬂ:] Refer to the chapter 4 of the Instruction
Manual (applied)).

9999: Use constants of the Mitsubishi

motor (SF-JR, SF-HR, SF-JRCA, SF-

HRCA)

94

Motor constant (X)

0.1%=*

9999

0 to 100%*

Tuning data (The value measured by

offline auto tuning is automatically set.)

*The range differs according to the Pr.71 setting.
(BT Refer 1o the chapter 4 of the Instruction
Manual (applied)).

9999

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

96

Auto tuning
setting/status

Offline auto tuning is not performed

For advanced magnetic flux vector control
Offline auto tuning is performed without
motor running (all motor constants)

For general-purpose magnetic flux vector
control

Offline auto tuning is performed without
motor running

(motor constant (R1) only)

21

Offline auto tuning for V/F control
(automatic restart after instantaneous
power failure (with frequency search))
(B Refer to the chapter 4 of the Instruction
Manual (applied))

859

Torque current

0.01A*

9999

0 to 500A=

Tuning data (The value measured by

offline auto tuning is automatically set.)

*The range differs according to the Pr.71 setting.
(P Refer to the chapter 4 of the Instruction
Manual (applied)).

9999

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

89

Refer to Pr.81.

90 to 94

Refer to Pr.82 to Pr.84.

96

Refer to Pr.82 to Pr.84.
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7 Parameter list

Modbus-RTU
protocol

inverter. The setting
change is reflected
after a reset.

Parameter
= - All
Function H 5 Name ol Range Description P:{:rm P:{:rm Pa{“‘[’“
e E ments | Value Copy | Clear | o
© g
Specifies the inverter station number.
PU Set the inverter station numbers when two
o 0to 31 or more inverters are connected to one
"7 com.mumcatlon ! 0 (0 to 247) |personal computer. When "1" (Modbus- o 0 o
station number RTU protocol) is set in Pr: 549, the setting
range within parenthesis is applied.
Set the communication speed.
PU 48 96 The setting value X 100 equals the
118 communication 1 192 U communication speed. o|lo|o
speed 192,384 For example, the communication speed is
19200bps when the setting value is 92
PU 0 Stop bit length: 1 bit data length: 8bit
. 1 Stop bit length: 2 bit data length: 8bit
19 comm?mcatlon ! ! 10 Stop bit length: 1 bit data length: 7bit ° © °
stop bit length EE Stop bit length: 2 bit data length: 7bit
0 Without parity check
PU (for Modbus-RTU: stop bit length: 2bit)
. With odd parity check
120 communication ! 2 (for Modbus-RTU: stop bit length: 1bit) °o|1©)0
parity check 2 With even parity check
(for Modbus-RTU: stop bit length: 1bit)
If the number of consecutive errors
Number of PU 0t 10 exceeds the permissible value,
. e E.PUE(computer link)/E.ESR(Modbus-
121 conjmumcat'on 1 1 RTU) will cause an alarm stop. © © ©
c retries 9999 If a communication error occurs, the
~§ inverter will not come to an alarm stop.
.§ 0 No PU connector communication
5 PU Set the interval of communication check time.
E communication 0.1to Ifa no-commu.nir.:atior.\ state pgrsists for !onger
] 122 ) 0.1s 0 |999.8s than the permissible time, the inverter will o | o e
; check time come to an alarm stop.
K] interval 9999 No communication check (signal loss
H detection) is made.
E PU communication 0 to 150ms Set the. wgiting time. between data
z 123 . X 1 9999 transmission to the inverter and response. | O | O | O
waiting time setting 9999 Set with communication data.
I 0 Without CR/LF
PU communication -
124 X 1 1 1 With CR olo|o
CRILF selection 2 With CRILF
Parameter values written by
Communication 0 communication are written to the
342| EEPROM write 1 0 EEPROM and RAM. () O O
selection 1 Parameter values written by
communication are written to the RAM.
Displays the number of communication
Communication errors du_ring Modbus-_RTU
343 1 0 communication. Reading only. X X X
error count Displayed only when Modbus-RTU
protocol is selected.
Stop mode 0,3 You can select the | C0asts to stop
502 selection- at ) 1 o invertergpen:ation ifa o o o
communication 1,2 communication error |Decelerates to stop
error occurs.
Mitsubishi inverter After setting
0 (computer link change, reset
operation) protocol  |(switch power off,
549 |Protocol selection 1 0 then on) the o|lo|o
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Parameter
5 Incre- | Initial Param |Param [ , A"
Function s Name Range Description cter | oter |Poram
SE ments | Value Copy | Clear
o © Clear
g
Terminal 2 Set the f f terminal 2 input gai
e € frequency or terminal Input gain
125 frequency setting | 0.01Hz | 60Hz |0 to 400Hz (maximum;‘ 4 putg ol x|o
gain frequency ’
Terminal 4 Set the f f terminal 4 input gai
e € frequency or terminal Input gain
126  [frequency setting |0.01Hz | 60Hz 0 to 400Hz (maximum;‘ 4 putg ol x|o
gain frequency ’
Analog input 0 Displayed in %
B B Selects the unit of
241 |display unit 1 0 _ ) ) ) o] Oo|O
itchover 1 Displayed in V/mA analog input display.
swi
Terminal 2
c2 . Set the frequency on the bias side of
frequency setting |0.01Hz | OHz |0 to 400Hz ) ) o| x| o
(902 bias frequenc terminal 2 input.
ias uency
H Terminal 2
= (] . Set the converted % of the bias side
il frequency setting | 0.1% 0% |0 to 300% o x o
S 902) | . voltage (current) of terminal 2 input.
s bias
- Terminal 2 o
- © c4 . Set the converted % of the gain side
> < frequency setting | 0.1% | 100% |0 to 300% R X o x o
s 93| . voltage of terminal 2 input.
[ gain
z 2 n
g = Terminal 4
& T C5 . Set the frequency on the bias side of
< 5 frequency setting |0.01Hz| OHz |0 to 400Hz e ol x| o
2« 94| . terminal 4 input.
£ 3 bias frequency
g Terminal 4
s € C6 . Set the converted % of the bias side
c @ frequency setting 0.1% 20% |0 to 300% 3 . ] x o
S5 904 current (voltage) of terminal 4 input.
5 o bias
) Terminal 4 o
Ss8 c7 frequency settin 01% | 100% |0 to 300% Set the converted % of the gain side o o
B . X
S [ (905) q Y 9 ° : " lcurrent (voltage) of terminal 4 input.
5 gain
€ Frequency setting
g 22 |current bias Set the frequency on
» . . |0.01Hz 0 0 to 400Hz |the bias side of built- (@] x (@]
S (922) | frequency (built-in ) y
T in potentiometer.
© potentiometer)
Frequency setting Set the converted %
c2 . . of the bias side Settings are made
voltage bias (built-| 0.1% 0 |0to300% o _ o x o
- - Ve U=
(922) tent " oltage of built-in valid when the
in potentiometer) potentiometer. operation panel
Frequency setting Set the frequency of |(PA02) for the FR-
¢4 |voltage gain 0.01Hz | 60Hz |0 to 400H the gain (maximum) |E500 series is o o
. z r4 Z - X
923 | frequency (built-in of built-in fitted.
potentiometer) potentiometer.
Frequency setting Set the converted %
C25 . . of the gain side
voltage gain (built-| 0.1% | 100 |0 to 300% " e} x o
(923, A voltage of built-in
in potentiometer) )
potentiometer.

The parameter number in parentheses is the one for use with the parameter unit (FR-PU04/FR-PU07).
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Parameter
5 Incre- | Initial Param | Param [ Al
Function T Name Range Description ctor | ater |Poram
& E ments | Value Copy | Clear | 557
X c
o
PID control 0 to 400Hz Set the frequency at which the control is
127 automatic 0.01Hz | 9999 automatically changed to PID control. o ° o
fSWItChover 9999 Without PID automatic switchover function
requency
0 PID control invalid
20 PID reverse action Measured value
21 PID forward action input (terminal 4)
Set value (terminal
40to 43 Dancer control value ( '
2orPr 133)
128 PID action ’ o 50 PID reverse action  |Deviation value o o o
i ignal input (CC-
selection 51 PID forward action s!gna fnpu (_C .
Link communication)
60 PID reverse action Measured value and
set point input
61 PID forward action  |(CC-Link
communication)
If the proportional band is narrow
(parameter setting is small), the
manipulated variable varies greatly with a
PID proportional 0.1to slight change of the measured value.
129 band 0.1% | 100% |1000% Hence, as the proportional band narrows, | O [e] o
a the response sensitivity (gain) improves
but the stability deteriorates, e.g. hunting
occurs. Gain Kp= 1/proportional band
s 9999 No proportional control
“‘:- Time required for the integral (1) action to
3 provide the same manipulated variable as
g 0.1to that for the proportional (P) action. As the
130 PID integral time 0.1s 1s  |3600s integral time decreases, the set point is o|lo| o
reached earlier but hunting occurs more
easily.
9999 No integral control.
Set the upper limit value. If the feedback
value exceeds the setting, the FUP signal
.. 0to 100% |is output. The maximum input (20mA/5V/
131 PID upper limit 0.1% | 9999 o |'soutpu ximum input 0mASV/ |-l
10V) of the measured value (terminal 4) is
equivalent to 100%.
9999 No function
Set the lower limit value. If the measured
value falls below the setting range, the
.. 0to 100% |FDN signal is output. The maximum input
132 |PID lower limit 0.1% | 9999 ° 9 " Pl ool o
(20mA/5V/10V) of the measured value
(terminal 4) is equivalent to 100%.
9999 No function
133 PID action set 0.01% | 9999 0to 100% |Used to set the set point for PID control. o ° o
point o 9999 Terminal 2 input voltage is the set point.
Time required for only the differential (D)
action to provide the same manipulated
PID differential 0.01 to variable as that for the proportional (P)
134 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.

78




Parameter list ‘f

Parameter
] Incre- | Initial Param |Param [ , A"
Function Bis Name Range Description cter | oter |Poram
S E ments | Value Copy | Clear | o'
o © Clear
o
o
0 Japanese
= g 1 English
c ©
52 PU display 2 Germany
o € 3 French
® & © (145 language 1 0 - o | x x
£ > % i 4 Spanish
g 38 selection 5 Talian
7]
- 6 Swedish
7 Finnish
@ Built-in frequency .
£ o L 0 setting potentiometer Settings are made
e < 5 Built-in valid valid when the
E E g 146 potentiometer 1 1 Bultin frequenc operation panel o | x x
-] switching ) q . Y (PA02) for the FR-
T © 1 setting potentiometer .
@ ) . E500 series is fitted.
fra invalid
= 150 Output current 01% | 150% |0 to 200% Set the output current detection level. ol o o
% detection level o : " [100% is the rated inverter current.
E Output current Set the output current detection period. Set
5 = ; . R the time from when the output current has
328|151 detection signal 0.1s 0s |0to10s ) . ) o|o| o
5 5E delay time risen above the setting until the output
S £ g y current detection signal (Y12) is output.
Z > 3 Zero current Set the zero current detection level.
2 e g 152 . 0.1% 5% |0to 200% |The rated inverter current is assumed to o|lo | o
3 8 N detection level be 100%
25% d
Qo 5 Set this parameter to define the period
k- 153 Zero current 0.01s 05s |0to1s from when the output current drops below ° o °
% detection time ' ’ the Pr. 152 value until the zero current
a detection signal (Y13) is output.
_ 156, 157 |Refer to Pr.22
0 All parameters can be displayed.
User group read 1 Only the parameters registered to the user
160 I tg P 1 0 group can be displayed. () O ()
selection 9999 Only the simple mode parameters can be
.E displayed.
E User group (010 16) Displays the number of cases registered
"E_ 172 |registered display/ 1 0 as a user group (Reading only) o x x
E batch clear 9999 Batch clear the user group registration
? User grou 010 999 Set the parameter numbers to be
g 173 R tg ti P 1 9999 9999 ’ registered to the user group. X X X
registration Read value is always "9999".
0 to 999 Set the parameter numbers to be cleared
174 |User group clear 1 9999 9999 " |from the user group. x x x
Read value is always "9999".
Setting dial
- 0 fi tti
c 2 requency setting Key lock mode
S5 mode . .
S Setting dial nvalid
25 Frequency setting/ 1 ) tg ! ;
= . otentiometer mode
c g |161 key lock operation | 1 0 gemng - ol x|o
o
s 2 i
s 0 selection 10 frequency setting
3
g f mode Key lock mode valid
° " Setting dial
potentiometer mode
162,165 |Refer to Pr. 57.
168,169 |Parameter for manufacturer setting. Do not set.
170,171 |Refer to Pr. 52.
172 to 174|Refer to Pr. 160.
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Parameter
5 Incre- | Initial Param | Param [ Al
Function 2% Name Range Description ctor | etor |Foram
S E ments | Value Copy | Clear | >
o & Clear
X c
o
0to 5,7, 8, |0: Low-speed operation command
10, 12, 1: Middle-speed operation command
STF terminal 141016, |2: High-speed operation command
178 function selection 1 60 |18, 24,25, |3: Second function selection o | x| O
60, 62, 4: Terminal 4 input selection
651067, |5:J0G operation selection
E 9999 7: External thermal relay input
E 01t05,7,8,|8: Fifteen speed selection
E: 10, 12, 10: Inverter operation enable signal
5 179 STR terminal ; o1 1‘; ‘<2>41 62,5 (FR-HC/FR-CV connection) o o
o . ; ; x
£ function selection v €T 295 112: PU operation external interlock
S 6;'162'7 14: PID control valid terminal
€ 6510 67, 15: Brake opening completion signal
] 9999 16:P | i itch
£ RL terminal : U-extgrna operation switchover
.E., 180 ’ . 1 0 18: V/F switchover o « o
A function selection 24: Output stop
© T 3 . .
RM terminal 25: Start self-holding selection
c 0t05,7,8
181 1 1 v . i i i o x o
2 function selection 10,12, 14 60: Forward rotation (assigned to STF terminal
g RH inal 016 (Pr. 178) only)
Z 182 termina 1 2 |18 2;1 o5, |61: Reverse rotation (assigned to STR terminal o % o
function selection 62 (Pr. 179) only)
MRS terminal 651067, |B2: Inverter reset
183 function selection 1 24 9999 65: PU-NET operation switchover S x S
RE inal 66: External-NET operation switchover
184 S termina 1 62 67: Command source switchover o « o
function selection 9999: No function
3’ ; 3.4 0, 100: Inverter running
111to 16, 1, 101: Up to frequency
RUN terminal 20, 25, 26, 3, 103: Overload alarm
190 function selection 1 0 46, 47, 64, |4, 140: Output frequency detection o | x| O
90, 91, 93, |7, 107: Regenerative brake pre-alarm
95, 96, 98, |8, 108: Electronic thermal relay function
99, pre-alarm
100, 101, |11, 111: Inverter operation ready
103, 104, 12, 112: Output current detection
- 1'?17} 1?$é 13, 113: Zero current detection
EE 120 "125 14, 114: PID lower limit
£ FU terminal 126, 1a6 | 15: 115: PID upper limit
] 191 X . 1 4 | . ! o| x| O
et function selection 147, 164 16, 116: PID forward/reverse rotation
2 190, 191, output
3 193, 195, |20, 120: Brake opening request
‘s 196, 198, |25, 125: Fan fault output
g 199, 9999 |26, 126: Heatsink overheat pre-alarm
g 0,1,3,4, |46, 164: During deceleration due to power
= 7,8, failure stop function (retained
ﬁ 11t0 16, until release)
= 20, 25, 26, 47, 147: During PID control activated
£ 46,47, 64, 64, 164: During retry
E 90, 91, 95, .
> 9698 99 90, 190: Life alarm
= 106' 161' ’ 191, 191: Alarm output 3 (power-off signal)
A,B,C terminal 93, 193: Current average value monitor
192 g ) 1 99 103, 104, sianal o % o
function selection 107, 108, 9
111 to 116, |95, 195: Maintenance timer signal
120, 125, |96, 196: Remote output
126, 146, |98, 198: Minor fault output
147,164, |99, 199: Alarm output
190, 191, 9999, —: No function
gg' 122‘ 0 to 99: Positive logic
9999 100 to 199: Negative logic
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Parameter
5 Incre- | Initial Param |Param [ , A"
Function s Name Range Description cter | oter |Poram
S E ments | Value Copy | Clear | >
o © Clear
o
o
232 to 239 |Refer to Pr.4 to Pr.6.
—  |240 Refer to Pr.72.
241 Refer to Pr.125, Pr.126.
Operates at power on
o 0 Cooling fan on/off control invalid (the
_8 ° Cooling fan cooll.ng fan is always on at p?wer on)
o £ N Cooling fan on/off control valid
o = (244 operation 1 1 X : . ) o|lo| o
c
- ) The fan is always on while the inverter is
8« selection ) ) .
5 1 running. During a stop, the inverter status
£ is monitored and the fan switches on-off
according to the temperature.
. 0 to 50% Used to set the rated motor slip.
245 Rated slip 0.01% | 9999 o i € P olo|o
9999 No slip compensation
Used to set the slip compensation
M response time. When the value is made
2 L Slip compensation smaller, response will be faster. However,
® 3 |246 i P P 0.01s | 0.5s |0.01to 10s ' p, ) ' ]l o|lo]|o
2 > time constant as load inertia is greater, a regenerative
é’. = overvoltage (E.OVO) error is more liable to
()
S E occur.
k= % Constant-power Slip compensation is not made in the
» M . 0 constant power range (frequency range
range slip X
247 . 1 9999 above the frequency set in Pr. 3). o|lo| o
compensation - — -
i 9999 Slip compensation is made in the constant
selection power range.
= 0 Without ground fault detection
§ H Earth (ground)
T % |249 fault detection at 1 0 o|lo|o
] 1 With ground fault detection
o3 start
o
The motor is coasted .
STF signal: Forward
to a stop when the .
. rotation start
0to 100s |preset time elapses .
I STRsignal: Reverse
after the start signal R
) rotation start
E is turned off.
iy . STF signal: Start
[} The motor is coasted |
£ signal
S8 1000 to to a stop (Pr: 250 - .
- STR signal:
£ o 1100s 1000)s after the start
« € . . Forward/reverse
o ® " signal is turned off. .
c3 250 Stop selection 0.1s | 9999 signal o|o ]| o
'% % STF signal: Forward
% 13 rotation start
S o 9999 )
c . STRsignal: Reverse
S When the start signal i art [v'4
rotation sta
§' is turned off, the - @]
» STF signal: Start =
motor decelerates to | . o
signal
stop. . =
8888 STR signal:
Forward/reverse w
V! I
signal [ ol
@ £ Output phase loss 0 Without output phase loss protection g
© .
£ 5 251 rotection 1 1 o|o| o =
a9 S P . 1 With output phase loss protection 14
‘g_ 83 selection [a]
520 Input phase loss 0 Without input phase loss protection
oe 9
5 3 872|protection 1 1 L . o] o | O
H T P . 1 With input phase loss protection
£ - selection
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Parameter
5 Incre- | Initial Param | Param [ Al
Function T Name Range Description ctor | ater |Poram
S E ments | Value Copy | Clear | >
o O Clear
X c
o
Displays whether the control circuit
. capacitor, main circuit capacitor, coolin
Life alarm status P p_ 9
255 displ 1 0 |[(0to15) |fan, and each parts of the inrush current x x x
isplay limit circuit has reached the life alarm
output level or not. Reading only
£ Inrush current Disblavs the deterioration d fth
o isplays the deterioration degree of the
g [256 limit circuit life 1% | 100% |(0 to 100%)| P2 sterioration degref x| x| ox
e ) inrush current limit circuit. Reading only
g display
H Control circuit Displays the deterioration d fih
- . " isplays the deterioration degree of the
o 257 capacitor life 1% | 100% |(0to 100%) play; o ) g, x x x
£ i control circuit capacitor. Reading only
%5 display
° R - —
2 Main circuit DISFIaYS tr:e deter:)rat::n c!!;gree Tf the
P . . main circuit capacitor. Reading onl
£ 258 capacitor life 1% | 100% |(0to 100%) P 9 X v x x x
P . The value measured by Pr. 259 is
o display '
> displayed.
E. Setting "1" and switching the power supply
a off starts the measurement of the main
Main circuit circuit capacitor life.
259 capacitor life 1 0 (0,1 When the Pr. 259 value is "3" after o|lo| o
measuring powering on again, the measuring is
completed.
Displays the deterioration degree in Pr. 258.
Coasts to stop.
2 0 When undervoltage or power failure
é occurs, the inverter output is shut off.
,E o When undervoltage or a power failure
8 é R 1 occurs, the inverter can be decelerated to
n & Power failure stop
£ T |261 ) 1 0 a stop. olo|o
5 9 selection -
c g When undervoltage or a power failure
.g o occurs, the inverter can be decelerated to
©
;n_-, 2 a stop.
[e) If power is restored during a power failure,
the inverter accelerates again.
267 Refer to Pr. 73.
— |268 Refer to Pr. 52.
269 Parameter for manufacturer setting. Do not set.
Stop-on contact 0 Without stop-on contact control
270 P R 1 0 o|o]| o
control selection 1 Stop-on contact control
= o
g > Stop-on contact Usually set a value between 130% and
g £ excitation current 0 to 300% 180%.
=
S ol |275 0.1% | 9999 " |Set the force (holding torque) for stop-on o|lo| o
) low-speed
.‘g < . contact control.
8 g multiplying factor 9999 No compensation.
S § Set a PWM carrier frequency for stop-on
g. < PWM carrier 0109 contact control.
» 276 frequency at stop- 1 9999 (Valid at the output frequency of 3Hz or o|lo| o
on contact less.)
9999 As set in Pr. 72 PWM frequency selection.
— (277 Refer to Pr.22.
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Parameter
5 Incre- | Initial Param |Param [ , A"
Function s Name Range Description cter | oter |Poram
5 E ments | Value Copy | Clear | G\,
o
o
Set to the rated slip frequency of the motor
Brake openin + about 1.0Hz.
278 P 9 0.01Hz | 3Hz |0to 30Hz K i o O (]
frequency This parameter may be set only if P 278 <
Pr. 282.
Generally, set this parameter to about 50
. to 90%. If the setting is too low, the load is
Brake opening ) ;
279 0.1% | 130% |0 to 200% |liable to drop due to gravity at start. oo | o
current . ’
Suppose that the rated inverter current is
100%.
Brake opening .
. Generally, set this parameter to about 0.1
280 current detection | 0.1s | 0.3s |0to2s 10035 o|lo|o
c time o
-,g | Pr: 292 = 7: Set the mechanical delay time
S E . until the brake is loosened.
2 7 Brake operation i .
3 o 281 . 01s | 0.3s [0to5s Pr. 292 = 8: Set the mechanical delaytme | O | O | O
2 time at start " .
o until the brake is loosened + about 0.1 to
g E 0.2s.
2 a At this frequency, the brake opening
ﬁ < request signal (BOF) is switched off.
o Brake operation Generally, set this parameter to the Pr: 278
282 0.01Hz | 6Hz |0 to 30Hz ) olo|o
frequency setting + 3 to 4Hz.
This parameter may be set only if Pr. 282 >
Pr278.
Pr. 292 = 7: Set the mechanical delay time
. until the brake is closed + 0.1s.
Brake operation X i
283 time at st 01s | 0.3s [0to5s Pr. 292 = 8: Set the mechanical delay time | O | O | O
ime at stop until the brake is closed + about 0.2 to 0.3
seconds.
Automatic - ' .
. 0,1,7,8, |Brake sequence function is made valid when a setting is "7 or
292 |acceleration/ 1 0 " 8
deceleration ’
0 Droop control is invalid
o . Set the drooping amount at the rated
Zlo] |286 Droop gain 01% | 0% [0.1to ping ) olo|o
S 100% torque as a percentage with respect to the
o
e 2 rated motor frequency.
4 Droop filter time Set the time constant of the primary dela
& 287 P 001s | 03s |0to1s | i pimayeeay |l o | o | o
constant filter applied to the torque current.
_ 292,293 |Refer to Pr. 61.
S
P 0 Invalid
ZosE
'E c T
© .
oc D Magnitude of
E S E
o E‘ 3 295 frequency change | 0.01 0 0.01.00. | The setting increments when the set o]0 ]|o
g2 setting T |frequency is changed by the setting dial
o Tw 1.00, 10.00
o 9 > can be set.
£+ 2
k]
(7]
—— 298,299 |Referto Pr. 57.
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7 Parameter list

Parameter
5 Incre- | Initial Param | Param [ Al
Function T Name Range Description ctor | ater |Poram
S E ments | Value Copy | Clear | >
o O Clear
X c
o
Communication 0 Operation command source
338 operation 1 0 communication olo| o
command source 1 Operation command source external
0 Speed command source communication
Speed command source external
1 (Frequency setting from communication is
Communication invalid, terminal 2 setting from external is
339 speed command 1 0 valid) o|lo|o
- source Speed command source external
H E c 2 (Frequency setting from communication is
838 valid, terminal 2 setting from external is
5 ® .
§ ; g invalid)
- 3 © 0 Communication option valid
€ 0 c -
E o _g NET mode 2 PU conn.ector vall_d_
£ a8 . Automatic recognition of the
6 E & operation o N
© £ § 550 mmand r 1 9999 communication option O [©] ©]
§ 3 E co a source 9999 Normally, PU connector is valid.
g E 8 selection Communication option is valid when the
o"' 2 communication option is mounted.
2 Selects the PU connector as the PU
operation mode control source
PU mode 3 Selects the USB connector as the PU
- operation mode control source.
operation -
551 1 9999 Selects the operation panel as the PU [e) O (e
command source 4 .
. operation mode control source.
selection USB connection, PUO7 connection
9999 automatic recognition
Priorities: USB>PUO07>operation panel
340 Refer to Pr. 79.
—— (342,343 |Referto Pr. 117 to Pr. 124.
450 Refer to Pr.71.
0 Remote output data
clear at powering off |Remote output data
Remote output data |clear at inverter
1 retention at powering |reset
Remote output off
5 _ |d95 e outp 1| o o|olo
2 = selection 10 Remote output data
3 E .E: clear at powering off |Remote output data
% 2 ; Remote output data |retention at inverter
g 2 ‘&‘ " retention at powering |reset
= off
Remote output
496 P 1 0 |0to4095 x x x
data 1 Output terminal can be switched on and
Remote output off.
497 P 1 | o |otodoss o | x|
data 2
— |502 Refer to Pr.124.
Displays the cumulative energization time
£ of the inverter in 100h increments.
3 503 Maintenance timer | 1 0 |0(1t09998) |Reading only. x x x
u“
: Writing the setting of "0" clears the
2 cumulative energization time.
2 - " Set the time taken until when the
8 Maintenance timer 0109998 it i | tout signal
c o maintenance timer alarm output signa
‘s 504 alarm output set 1 9999 i putsig o| x| o
= i (Y95) is output.
ime 9999 No function
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Parameter list ‘f

Parameter
5 Incre- | Initial Param |Param [ , A"
Function s Name Range Description cter | oter |Poram
S E ments | Value Copy | Clear | >
o © Clear
©g
usB
547 communication 1 0 |0to31 Specifies the inverter station number. olo|o
2§ station number
g ‘é USB communication is enabled. However,
g- S UsB 0 the inverter will come to an alarm stop (E.
® E . USB) if operation is changed to PU
] communication .
5 g |[548 check time 0.1s | 9999 operation mode. o|lo| o
§ @ ) 0.1to Set the interval of communication check
£5 interval 999.8s |time.
9999 No communication check
551 |Refer to Pr.338 and Pr.339.
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
— [555 . 0.1s 1s [0.1t01.0s X ) o | o o
° [ time during start bit output (1s).
o O
] Data output mask 0.0 to Set the time for not obtaining (mask
S 2 |556 - P 01s | Os et ining (mask) olo|o
32 time 20.0s transient state data.
€5 Current average
e E . Rated X
50 value monitor . Set the reference (100%) for outputting the
o 3 |557 ) 0.01A |inverter |0 to 500A | . olo|o
< signal output signal of the current average value.
> current
reference current
563, 564 |Refer to Pr.52.
— |571 Refer to Pr.13.
611 Refer to Pr.57.
©
2
53
c 5 Speed smoothin The torque fluctuation is reduced to reduce
g2 |653 P 9 01% | o |otoz00% | ¢ _ olo|o
° 8 control vibration due to mechanical resonance.
@
=
-3
Q
14
— |665 Refer to Pr.882.
— |800 Refer to Pr.80.
— |859 Refer to Pr.84.
—  |872 Refer to Pr.251.
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7 Parameter list

Parameter
5 Incre- | Initial Param | Param [ Al
Function T Name Range Description ctor | ater |Poram
S E ments | Value Copy | Clear | >
o & Clear
X c
o
Regeneration 0 Regeneration avoidance function invalid
. Regeneration avoidance function is always
avoidance 1 )
882 " 1 0 valid o | O o
opera _Ion 2 Regeneration avoidance function is valid
selection only during a constant speed operation
Set the bus voltage level at which
regeneration avoidance operates. When
the bus voltage level is set to low,
Regeneration overvoltage error will be less apt to occur.
c 883 avoidance 0.1V | DC40oV 232&0 However, the actual deceleration time o o) o
) . )
5 operation level increases.
E The set value must be higher than the
=]
3 "power supply voltage x ﬁ "
5
'§ Regeneration Set the limit value of frequency which rises
g avoidance 0to 10Hz |at activation of regeneration avoidance
'% 885 compensation 0.01Hz | 6Hz function. o|o|o
s
5 -
< frequency limit 9999 Frequency limit invalid
2 value
x Adjusts responsiveness at activation of
Regeneration regeneration avoidance. A larger setting of
886 avoidance voltage | 0.1% | 100% [0to 200% |P 886 willimprove responsivenesstothe | o | o | o
gain bus voltage change. However, the output
frequency could become unstable.
When the load inertia of the motor is large,
Regeneration decrease the Pr. 886 setting.
665 |avoidance 0.1% | 100% |0to200% |When vibration is not suppressed by o|lo|o
frequency gain decreasing the Pr. 886 setting, set a
smaller value in Pr: 665.
Parameters you can use for your own
3 888 Free parameter 1 1 | 9999 [0to 9999 |purposes. o x| x
E Used for maintenance, management, etc.
E by setting a unique number to each
o ) -
© inverter when multiple inverters are used.
E 889 Free parameter 2 1 9999|010 9999 Data is held even if the inverter power is © x x
turned off.
s
w“— o
Sé'g Calibrates th: le of thi t
. alibrates the scale of the meter
g = % |CO FM terminal ' .
E ©
ELc 5 900) calibration — — |- connected to terminal FM. [¢] x O
3 E ";3 ( (only when Pr. 291 =0 or 1)
5 £
< E~
2
C2(902)
to
C7(905) Refer to Pr. 125 and Pr. 126.
—_ efer to Pr. and Pr. .
C22(922)
to
C25(923)
° § 0 Without buzzer
£
3 s
- 2 g (990 PU buzzer control | 1 1 o|lo|o
e 1 With buzzer
g
@ 5




Parameter list ‘f

Parameter
5 Incre- | Initial Param |Param [ , A"
Function s Name Range Description cter | oter |Poram
SE ments | Value Copy | Clear | St°
o © Clear
o
o
Contrast adjustment of the LCD of the
'ﬁ € parameter unit (FR-PU04/FR-PU07) can
S o
-] PU contrast be performed.
£ £ oo ) 1 58 |0to63 P ol x|o
o 3 adjustment 0: Light
23 l
63: Dark
- Setting returns all parameters except calibration parameters
& |PrCL |Parameter clear 1 0 0,1 o th g tial val P P P
5e - a o the initial values.
= arameter
g § |ALLC P 1 0 0,1 Setting returns all parameters to the initial values.
5 clear
c o H
- Faults histo
- 2 |ErCL i 1 0 (0,1 Setting will clear eight past faults.
s > clear
S g Initial value
Z |Pr.CH R — — = Displays the parameters changed from the initial value.
= change list

The parameter number in parentheses is the one for use with the parameter unit (FR-PU04/FR-PU07).
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4 TROUBLESHOOTING

When a fault occurs in the inverter, the inverter trips 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 fault output signal...\WWhen the magnetic contactor (MC) provided on the input side of the inverter is opened
when a fault occurs, the inverter's control power will be lost and the fault output will not be
held.

...When the protective function is activated, the operation panel display automatically switches
to the indication.

® Resetting method .................... When a fault occurs, the inverter output is kept stopped. Unless reset, therefore, the inverter

cannot restart. (Refer to page 88)

® When any fault occurs, take the appropriate corrective action, then reset the inverter, and resume operation.

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

® Fault or alarm indication ...

Inverter fault or alarm indications are roughly divided as below.

(1) Error Message
A message regarding operational fault and setting fault by the operation panel and parameter unit (FR-PU04 /FR-PU07)
is displayed. The inverter does not shut off output.

(2) Warnings
The inverter does not shut off output even when a warning is displayed. However, failure to take appropriate measures
will lead to a fault.

(3) Alarm
The inverter does not shut off output. You can also output an alarm signal by making parameter setting.

(4) Fault
When a fault occurs, the inverter trips and an alarm is output.

4.1 Reset method of protective function

(1) Resetting the inverter

The inverter can be reset by performing any of the following operations. Note that the internal thermal integrated value of the
electronic thermal relay function and the number of retries are cleared (erased) by resetting the inverter.

Recover about 1s after reset is cancelled.

Operation 1: ...... Using the operation panel, press to reset the inverter.

(This may only be performed when a fault occurs (Refer to page 93 for
fault.)

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

OFF

Operation 3: ....... Turn on the reset signal (RES) for more than 0.1s. (If the RES signal
is kept on, "Err." appears (flickers) to indicate that the inverter is in a Inverter
reset status.)
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List of fault or alarm indications YT

4.2 List of fault or alarm indications

Refer : Refer
Operation Panel o . Operation Panel Name w
me 0 Aoy et T
indication indication Rl
Page g
£--- E- | Fault history 99 E1 L F | EILF = | Input phase loss 95
g - c o i
§ HOL A HOLD | Operation panel lock 90 caiL E.OLT | Stall prevention 95
173 -
o - - - Brake transistor alarm
£ ! =T E.BE ) 95
5 ’:}1_‘ l, 'to Er1 to 4 | Parameter write error 90 C.ooc detection
= ce - Output side earth (ground
W £ OF | EeF [ °F j (ground) | - 5
bl Err. Inverter reset 90 ault overcurren
o C
- oL Stall prevention o Fad A E.LF | Output phase loss 96
[N (overcurrent) r': e E.OHT External thermal relay 9%
, oL | Stall prevention o1 s i operation
ol (overvoltage) o Communication option
- ca E.OP1 96
1 Regenerative brake alarm
» o RB | 92 —
2 prealarm £ H E. 1 Option alarm 96
'g T ™ Electronic thermal relay 92 5 oy o
g n function prealarm 9| £ PE E.PE Iarame er storage device 6
f= PS PU stop 91 3 — — gam
t s ERPUE E.PUE | PU disconnection 97
nr mMT Maintenance signal output | 92 S s
= cac E.RET | Retry count excess 97
‘LI’ (] uv Undervoltage 92 - -
= £ ol gg
3 £ E.7/ | CPU error 97
é rr FN Fan fault 92 ,’:—,’-F’,’,‘ E.CPU
£ A X
- Inrush current limit circuit
. Overcurrent shut-off [ i
Eor E.OC1 vereu o 93 ci i | EIOH« alarm 97
== during acceleration
O E.0C2 Overcurrent shut-off 03 ERE E.AIE * | Analog input error 98
cuLc : during constant speed .
9 ELSH E.USB * | USB communication error 98
crr o E.OC3 Overcurrent shut-off 93 ikt
CuL d : during deceleration or stop Cru g E.MB4
- - 0
Regenerative overvoltage =4 ',';-"_-'" P to Brake sequence error 97
Eoo E.OV1 | shut-off during 93 CAI0 | EMBT o
acceleration 4
g [ ircui -_—
? Regenerative overvoltage Pad e | E.13 Internal circuit error 98 o
E [ 'L-IILI::-' E.OV2 | shut-off during constant 94 (@]
£ - speed = If an error occurs when using with the FR-PU04, "Fault 14" is displayed on o
5 - the FR-PU04. I
T Regenerative overvoltage )
= E.OV3 | shut-off during 94 w
deceleration or stop c_n'
Inverter overload shut-off -}
b= - E.THT | (electronic thermal relay 94 8
function) -
Motor overload shut-off
Erkn E.THM | (electronic thermal relay 94
function)
EFl A E.FIN | Fin overheat 95
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7 Causes and corrective actions

4.3 Causes and corrective actions

(1) Error message
A message regarding operational troubles is displayed. Output is not shutoff.

Operation panel

wrn ]
HOLD o =)
indication rhone o
Name Operation panel lock
Description Operation lock mode is set. Operation other than is made invalid. (Refer to page 28)
Check point _

Corrective action

Press for 2s to release lock.

Operation panel

[y ]
Er1 -~
indication L
Name Write disable error
1. You attempted to make parameter setting when Pr. 77 Parameter write selection has been set to disable parameter
R write.
Description i .
2. Frequency jump setting range overlapped.
3. The PU and inverter cannot make normal communication
1. Check the setting of Pr. 77 Parameter write selection. ( [ﬂﬂ Refer to the chapter 4 of the Instruction Manual (applied)).
Check point 2. Check the settings of Pr. 31 to Pr. 36 (frequency jump). (m Refer to the chapter 4 of the Instruction Manual (applied))

3. Check the connection of the PU and inverter.

Operation panel

[ ]
Er2 ol il
indication oo
Name Write error during operation
Description When parameter write was performed during operation with a value other than "2" (writing is enabled independently
P 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. ( m Refer to the chapter 4 of 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

) ]
Er3 -~ -
indication crd
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). ( EE] Refer to the chapter 4 of the Instruction Manual

(applied)).

Operation panel

) [}
indication Erd ce
Name Mode designation error
Description You attempted to make parameter setting in the NET operation mode when Pr: 77 is not 2.
1. Check that operation mode is PU operation mode.
Check point

2. Check the Pr. 77 setting. ( a:] Refer to the chapter 4 of the Instruction Manual (applied)).

Corrective action

1. After setting the operation mode to the "PU operation mode", make parameter setting. (Refer to page 39)
2. After setting "2" in Pr. 77, make parameter setting.

Operation panel

)
Err. ol
indication L.
Name Inverter reset
L. « Executing reset using RES signal, or reset command from communication or PU
Description

« Displays at powering off.

Corrective action

* Turn off the reset command
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Causes and corrective actions Y

(2) Warnings

When a warning occurs, the output is not shut off.

Operation panel 'wT] FR-PU04
o oL i oL
indication - - FR-PUO7
Name Stall prevention (overcurrent)
When the output current (output torque when Pr. 277 Stall prevention current switchover = "1") of the
During inverter exceeds the stall prevention operation level (Pr. 22 Stall prevention operation level, etc.), this
X function stops the increase in frequency until the overload current decreases to prevent the inverter
acceleration from resulting in overcurrent shut-off. When the overload current has reduced below stall prevention
operation level, this function increases the frequency again.
During When the output current (output torque when Pr. 277 Stall prevention current switchover = "1") of the
constant- inverter exceeds the stall prevention operation level (Pr. 22 Stall prevention operation level, etc.), this
Description function reduces frequency until the overload current decreases to prevent the inverter from resulting
speed- in overcurrent shut-off. When the overload current has reduced below stall prevention operation level,
operation this function increases the frequency up to the set value.
When the output current (output torque when Pr. 277 Stall prevention current switchover = "1") of the
During inverter exceeds the stall prevention operation level (Pr. 22 Stall prevention operation level, etc.), this
X function stops the decrease in frequency until the overload current decreases to prevent the inverter
deceleration from resulting in overcurrent shut-off. When the overload current has decreased below stall
prevention operation level, this function decreases the frequency again.
Check that the Pr. 0 Torque boost setting is not too large.
Check that the Pr. 7 Acceleration time and Pr. 8 Deceleration time settings are not too small.
Check point Check that the load is not too heavy.

Are there any failure in peripheral devices?
Check that the Pr: 13 Start frequency is not too large.
Check that the Pr. 22 Stall prevention operation level is appropriate

Corrective action

Increase or decrease the Pr. 0 Torque boost setting 1% by 1% and check the motor status. (Refer to page 36)

Set a larger value in Pr. 7 Acceleration time and Pr. 8 Deceleration time. (Refer to page 38)

Reduce the load weight.

Try advanced magnetic flux vector control and general-purpose magnetic flux vector control.

Change the Pr. 14 Load pattern selection setting.

Set stall prevention operation current in Pr: 22 Stall prevention operation level. (The initial value is 150%.) The
acceleration/deceleration time may change. Increase the stall prevention operation level with Pr. 22 Stall prevention
operation level, or disable stall prevention with Pr. 156 Stall prevention function selection. (Operation at OL occurrence
can be selected using Pr. 156.)

O OA N RO WwN

Operation panel ' FR-PU04
o oL -1 oL
indication -- FR-PU07
Name Stall prevention (overvoltage)
« If the regenerative energy of the motor becomes excessive to exceed the regenerative energy
consumption capability, this function stops the decrease in frequency to prevent overvoltage shut-
- During off. As soon as the regenerative energy has reduced, deceleration resumes.
Description deceleration | * [f 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.
( m Refer to the chapter 4 of the Instruction Manual (applied)).
« Check for sudden speed reduction.
Check point « Check that regeneration avoidance function (Pr: 882, Pr: 883, Pr. 885, Pr. 886) is used. ( [BAES] Refer to the chapter 4 of

the Instruction Manual (applied)).

Corrective action

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

Operation panel = FR-PU04

peration p PS - PS

indication - FR-PUO7
Name PU stop
. Stop with of the PU is set in Pr: 75 Reset selection/di. ted PU d ion/PU stop s ion. (For Pr. 75
Description
[ﬂ:] refer to the chapter 4 of 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 .
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7 Causes and corrective actions

Operation panel ‘ 1 H FR-PU04 ‘
. RB - RB
indication - FR-PU07
Name Regenerative brake prealarm
Appears if the regenerative brake duty reaches or exceeds 85% of the Pr. 70 Special regenerative brake duty value. If
the regenerative brake duty reaches 100%, a regenerative overvoltage (E. OV_) occurs.

Description The RBP signal can be simultaneously output with the [RB] display. For the terminal used for the RBP signal output,
assign the function by setting "7 (positive logic) or 107 (negative logic)" in any of Pr. 190 to Pr. 192 (output terminal
function selection). ( m Refer to the chapter 4 of the Instruction Manual (applied)).

Check point 1. Check that the brake resistor duty is not high.

2. Check that the Pr. 30 Regenerative function selection and Pr. 70 Special regenerative brake duty settings are correct.

Corrective action

1. Increase the deceleration time.
2. Check that the Pr: 30 Regenerative function selection and Pr. 70 Special regenerative brake duty settings.

Operation panel = FR-PU04
. TH I w1 TH
indication FR-PUO7
Name Electronic thermal relay function prealarm
Appears if the cumulative value of the Pr. 9 Electronic thermal O/L relay reaches or exceeds 85% of the preset level. If
it reaches 100% of the Pr. 9 Electronic thermal O/L relay setting, a motor overload shut-off (E. THM) occurs.
Description The THP signal can be simultaneously output with the [TH] display. For the terminal used for THP signal output,
assign the function by setting "8 (positive logic) or 108 (negative logic)" to any of Pr. 190 to Pr. 192 (output terminal
function selection). ( m Refer to the chapter 4 of the Instruction Manual (applied)).
Check point 1. Check for large load or sudden acceleration.

2. Is the Pr. 9 Electronic thermal O/L relay setting is appropriate? (Refer to page 34)

Corrective action

1. Reduce the load and frequency of operation.
2. Set an appropriate value in Pr. 9 Electronic thermal O/L relay. (Refer to page 34)

Operation panel MT 'l FR-PU04 | —
indication H FR-PU07 | MT
Name Maintenance signal output
Description Indicates that the cumulative energization time of the inverter has reached a given time.
The Pr. 503 Maintenance timer setting is larger than the Pr. 504 Maintenance timer alarm output set time setting.
Check point

( EE] Refer to the chapter 4 of the Instruction Manual (applied)).

Corrective action

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

Operation panel " FR-PU04
indication w o FR-PUO7 |
Name Undervoltage
If the power supply voltage of the inverter decreases, the control circuit will not perform normal functions. In addition,
D . the motor torque will be insufficient and/or heat generation will increase. To prevent this, if the power supply voltage
escription decreases below about 115VAC, this function stops the inverter output and displays {{, .
An alarm is reset when the voltage returns to normal.
Check point Check that the power supply voltage is normal.

Corrective action

Check the power supply system equipment such as power supply.

Alarm

@)

When an alarm occurs, the output is not shut off. You can also output an alarm signal by making parameter setting.

(Set "98" in any of Pr. 190 to Pr. 192 (output terminal function selection). il Refer to the chapter 4 of the Instruction Manual

(applied)).
Operation panel g FR-PU04
I FN Inlin] FN
indication FR-PUO7
Name Fan fault
Description For the inverter that contains a cooling fan, /= - appears on the operation panel when the cooling fan stops due to a
fault or different operation from the setting of Pr. 244 Cooling fan operation selection.
Check point Check the cooling fan for a fault.
Corrective action | Check for fan fault. Please contact your sales representative.
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Causes and corrective actions Y

(4) Fault

When a fault occurs, the inverter trips and an alarm is output.

Check that stall prevention operation is appropriate.

Operation panel e FR-PU04 .
o E.OC1 gt R OC During Acc
indication ittt FR-PU07
Name Overcurrent shut-off during acceleration
Description When the inverter output current reaches or exceeds approximately 230% of the rated current during acceleration, the
protective circuit is activated and the inverter trips.
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/ground fault.
Check point 4. Check that the Pr: 3 Base frequency setting is not 60Hz when the motor rated frequency is 50Hz.
5.
6

. Check that regeneration is not performed frequently. (Check that the output voltage becomes larger than the V/F
reference value at regeneration and overcurrent occurs due to the high voltage.)

Corrective action

N

Increase the acceleration time. (Shorten the downward acceleration time in vertical lift application.
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.

Check the wiring to make sure that output short circuit/ground fault does not occur.

Set 50Hz in Pr. 3 Base frequency. (Refer to page 35)

N

Perform stall prevention operation appropriately. ( EE] Refer to the chapter 4 of the Instruction Manual (applied)).

o 0 ko

Set base voltage (rated voltage of the motor, etc.) in Pr. 19 Base frequency voltage. ( m Refer to the chapter 4 of the
Instruction Manual (applied))

Operation panel el T (] FR-PU04
. E.OC2 gt N Stedy Spd OC
indication - - FR-PU07
Name Overcurrent shut-off during constant speed
Description When the inverter output current reaches or exceeds approximately 230% of the rated current during constant speed
operation, the protective circuit is activated and the inverter trips.
1. Check for sudden load change.
Check point 2. Check for output short-circuit/ground fault.
3. Check that stall prevention operation is appropriate.
1. Keep load stable.
Corrective action | 2- Check the wiring to make sure that output short circuit/ground fault does not occur.
3. Perform stall prevention operation appropriately. ( [EEI Refer to the chapter 4 of the Instruction Manual (applied)).
Op-eraflon-panel E.OC3 l': :-',',- :I' FR-PU04 OC During Dec
indication inttutindiiad FR-PUO7
Name Overcurrent shut-off during deceleration or stop
Description When the inverter output current reaches or exceeds approximately 230% of the rated inverter current during
deceleration (other than acceleration or constant speed), the protective circuit is activated and the inverter trips.
1. Check for sudden speed reduction.
. 2. Check for output short-circuit/ground fault.
Check point 3. Check for toopfast operation o?the motor's mechanical brake.
4. Check that stall prevention operation is appropriate.
1. Increase the deceleration time.
2. Check the wiring to make sure that output short circuit/ground fault does not occur.
Corrective action | 3 check the mechanical brake operation.
4. Perform stall prevention operation appropriately. ( [EEI Refer to the chapter 4 of the Instruction Manual (applied)).
Op-eraflon-panel E.OV1 :: ‘,-',‘ , ', FR-PU04 OV During Acc
indication intiutiind FR-PUO7
Name Regenerative overvoltage shut-off during acceleration
If regenerative energy causes the inverter's internal main circuit DC voltage to reach or exceed the specified value,
Description the protective circuit is activated and the inverter trips. The circuit may also be activated by a surge voltage produced
in the power supply system.
. 1. Check for too slow acceleration. (e.g. during downward acceleration in vertical lift load)
Check point

2. Check that the Pr. 22 Stall prevention operation level is not lower than the no load current.

Corrective action

1.« Decrease the acceleration time.

* Check that regeneration avoidance function (Pr. 882, Pr. 883, Pr. 885, Pr. 886) is used. ( m Refer to the chapter 4
of the Instruction Manual (applied)).
2. Set a value larger than the no load current in Pr. 22 Stall prevention operation level.
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7 Causes and corrective actions

Operation panel cCho3 FR-PU04
indication E.ov2 ‘ C.LUC | propyor | Stedy SPdOV
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 specified value,
Description 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 1. Check for sudden load change.

2. Check that the Pr. 22 Stall prevention operation level is not lower than the no load current.

Corrective action

1.+ Keep load stable.

+ Check that regeneration avoidance function (Pr. 882, Pr. 883, Pr. 885, Pr. 886) is used. (Eﬁ] Refer to the chapter 4
of the Instruction Manual (applied)).
* Use the brake resistor, brake unit or power regeneration common converter (FR-CV) as required.
2. Set a value larger than the no load current in Pr. 22 Stall prevention operation level.

Operation panel

e FR-PU04

E.OV3 cao OV During Dec

indication FR-PUO7
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 specified value,
Description 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 moment of inertia of the load)

* Longer the brake cycle.

+ Use regeneration avoidance function (Pr. 882, Pr. 883, Pr. 885, Pr. 886). ( [ﬂ:] Refer to the chapter 4 of the Instruction
Manual (applied)).

* Use the brake resistor, brake unit or power regeneration common converter (FR-CV) as required.

Operation panel e e N FR-PU04
. E.THT I B u 1] Inv. Overload
indication - FR-PUO7
Name Inverter overload shut-off (electronic thermal relay function) =1
If a current not less than the rated inverter current flows and overcurrent shut-off does not occur (230% or less), the
Description electronic thermal relay activate to stop the inverter output in order to protect the output transistors. (Overload
capacity 150% 60s, 200% 3s, inverse-time characteristic)
Check point Check the motor for use under overload.

Corrective action

Reduce the load weight.

Operation panel
indication

NI n] FR-PU04
"

E.-THM can FR-PUO7

‘ Motor Ovrload

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 12t value 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.( EEI Refer to the chapter 4 of 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. ([ﬂﬂ Refer to the chapter 4 of the Instruction Manual
(applied)).

*1  Resetting the inverter initializes the internal thermal integrated data of the electronic thermal relay function.
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Operation panel Pl g FR-PU04 .
o E.FIN Il B u ] H/Sink O/Temp
indication - FR-PUO7
Name Fin overheat
If the heatsink overheats, the temperature sensor is actuated and the inverter trips.
The FIN signal can be output when the temperature becomes approximately 85% of the heatsink overheat protection
operation temperature.
Description . . . . A - . .
For the terminal used for the FIN signal output, assign the function by setting "26 (positive logic) or 126 (negative
logic)" in any of Pr. 190 to Pr. 192 (output terminal function selection). ( [ﬁ:] Refer to the chapter 4 of the Instruction Manual
(applied)).
1. Check for too high ambient temperature.
Check point 2. Check for heatsink clogging.

3. Check that the cooling fan is not stopped (Check that F i is not 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.

Operation panel

oo | FR-PU04 | Fault 14
. E.ILF gt B A
indication - | FR-PUO7 | Input phase loss
Name Input phase loss
This alarm is output when function valid setting (=1) is set in Pr: 872 Input phase loss protection selection and one phase
Description
of the three phase power input is lost. (m Refer to the chapter 4 of 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 loss protection selection setting.

Operation panel oo FR-PU04 . . .
indication E.OLT Ca FR-PUO7 Stll Prev STP (OL shown during stall prevention operation)
Name Stall prevention
. If the output frequency has fallen to 1Hz by stall prevention operation and remains for 3s, an alarm (E.OLT) appears
Description . X " L . R
and the inverter trips. OL appears while stall prevention is being activated.
Check point * Check the motor for use under overload. (m Refer to the chapter 4 of the Instruction Manual (applied)).

Corrective action

* Reduce the load weight. Check the Pr. 22 Stall prevention operation level setting.

Operation panel

= FR-PU04
e . E.BE o = T Br. Cct. Fault
indication L. o FR-PUO7
Name Brake transistor alarm detection
When a brake transistor alarm has occurred due to the large regenerative energy from the motor etc., the brake
Description transistor alarm is detected and the inverter trips.
In this case, the inverter must be powered off immediately.
Check point * Reduce the load inertia.

« Check that the frequency of using the brake is proper.

Corrective action

Replace the inverter.

Op-eraflon-panel E.GF ',_ ,, “,_ FR-PU04 ‘ Ground Fault
indication . = FR-PU07
Name Output side earth (ground) fault overcurrent
The inverter trips if an earth (ground) fault overcurrent flows due to an earth (ground) fault that occurred on the
Description inverter's output side (load side).Whether faults and alarms are used or not is set with Pr. 249 Earth (ground) fault
detection at start .
Check point Check for a ground fault in the motor and connection cable.

Corrective action

Remedy the ground fault portion.
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Operation panel - - FR-PU04
P E.LF cC.oLr E.LF
indication = = FR-PUO7
Name Output phase loss
Description This function stops the inverter output if one of the three phases (U, V, W) on the inverter's output side (load side) is
P lost.Whether the protective function is used or not is set with Pr. 251 Output phase loss protection selection.
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 loss protection selection settting.

Operation panel a1 FR-PU04
E.OHT = w OH Fault
indication L FR-PUO7
Name External thermal relay operation *2
. If the external thermal relay provided for motor overheat protection or the internally mounted temperature relay in the
Description N X X
motor, etc. switches on (contacts open), the inverter output is stopped.
Check point * Check for motor overheating.

« Check that the value of 7 (OH signal) is set correctly in any of Pr. 178 to Pr. 184 (input terminal function selection).

Corrective action

+ Reduce the load and frequency of operation.
* Even if the relay contacts are reset automatically, the inverter will not restart unless it is reset.

*2 This function is activated only when Pr178 to Pr.184 (input terminal function selection) is set to OH.

Operation panel - - -~
pindicati:n E.OP1 ,’:,’_",‘-’ ,' Es_gﬂg; Option slot alarm 1
Name Communication option alarm
Description Stops the inverter output when a communication line error occurs in the communication option.
1. Check for a wrong option function setting and operation.
Check point 2. Check that the plug-in option unit-is p.lugged into the connector securely.
3. Check for a break in the communication cable.
4. Check that the terminating resistor is fitted properly.
1. Check the option function setting, etc.
Corrective action 2. Connect the plug-ir.\ option secure.ly. .
3. Check the connection of communication cable.
4. Connect the terminating resistor correctly.
Operation panel - FR-PU04
indication &1 ‘ £ H FR-PUo7 | Pt
Name Option alarm
Stops the inverter output if a contact fault or the like of the connector between the inverter and communication option
Description occeurs.
Appears when the switch for the manufacturer setting of the plug-in option is changed.
1. Check that the plug-in option unit is plugged into the connector securely.
Check point Check for excess electrical noises around the inverter.

Check the switch position for the manufacturer setting of the plug-in option.

Corrective action

Connect the plug-in option securely.
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.

NN

Return the switch position for the manufacturer setting of the plug-in option to the initial status. ( [ﬂﬂ Refer to the

b

instruction manual of each option)

Op-eraflon-panel EPE ',_ l’"l" FR-PU04 Corrupt Memry
indication - - FR-PUO7
Name Parameter storage device alarm (control circuit board)
Description Appears when an error occurred in the stored parameters. (EEPROM fault)
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.
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Operation panel cCoc H FR-PU04 ‘
L E.PUE IngUmtl N 1 g PU Leave Out
indication - == FR-PUO7
Name PU disconnection
This function stops the inverter output if communication between the inverter and PU is suspended, e.g. the
parameter unit is disconnected, when "2", "3", "16" or "17" was set in Pr. 75 Reset selection/di: PU detection/PU
stop selection. This function stops the inverter output when communication errors occurred consecutively for more
Description 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 (use Pr. 502 Stop mode selection at communication error to
change). This function also stops the inverter output if communication is broken within the period of time setin Pr. 122
PU communication check time interval.
Check point * Check that the parameter unit (FR-PU04/FR-PUQ7) is fitted tightly.

* Check the Pr. 75 setting.

Corrective action

Connect the parameter unit (FR-PU04/FR-PUQ7) securely.

Operation panel

E.RET cCoC Retry No Over

"~ Il H FR-PU04

indication - FR-PUO7
Name Retry count excess
Description If operation cannot be resumed properly within the number of retries set, this function stops the inverter output.
Check point Find the cause of alarm occurrence.
Corrective action | Eliminate the cause of the error preceding this error indication.
iy [y
E.6 . ba Fault 6
Operation panel - - FR-PU04
peration p E7 [ ] Fault 7
indication =. ! FR-PUO7
cCrEcn
E.CPU c - CPU Fault
Name CPU error
Description Stops the inverter output if the communication error of the built-in CPU occurs.
Check point Check for devices producing excess electrical noises around the inverter.

Corrective action

« Take measures against noises if there are devices producing excess electrical noises around the inverter.
* Please contact your sales representative.

Operation panel I" " l,l"l ,‘1‘ to || FR-PU04
. E.MB4to7 (&= = _ _ E.MB4 Fault to E.MB7 Fault
indication IZ 171 11| FR-PUO7
[ N e ]
Name Brake sequence error
. « The inverter output is stopped when a sequence error occurs during use of the brake sequence function (Pr. 278 to
Description . .
Pr283) . ( m Refer to the chapter 4 of the Instruction Manual (applied)).

Check point Find the cause of alarm occurrence.

Corrective action

Check the set parameters and perform wiring properly.

Operation panel

| FR-PU04 | Fault 14

E.IOH o
indication Laoun | FR-PU07 | Inrush overheat
Name Inrush current limit circuit alarm
i This function is activated when the resistor of the inrush current limit circuit overheats. The inrush current limit circuit
Description .
failure
Check point Check that frequent power ON/OFF is not repeated.

Corrective action

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

97

TROUBLESHOOTING




b/ Correspondences between digital and actual characters

Operation panel =11 - | FR-PU04 [Fault14
N E.AIE b T -
indication - - | FR-PUO7 | Analog in error
Name Analog input error
Description Appears when 30mA or more is input or a voltage (7.5V or more) is input with the terminal 4 set to current input.

Check the setting of Pr. 267 Terminal 4 input selection and voltage/current input switch. (m Refer to the chapter 4 of

Check point
the Instruction Manual (applied)).

Either give a frequency command by current input or set Pr. 267 Terminal 4 input selection, and voltage/current input

Corrective action
switch to voltage input.

Operation panel EUSB Coic L [ FR-PU04 | Fault 14
indication ! LU | FR-PU0O7 | USB comm error
Name USB communication error
L When communication has broken during the time set in Pr. 548 USB communication check time interval, this function
Description

stops the inverter output.

Check point Check the USB communication cable.

Check the Pr. 548 USB communication check time interval setting.

Check the USB communication cable.

Increase the Pr. 548 USB communication check time interval setting. Or, change the setting to 9999. ( EE] Refer to
the chapter 4 of the Instruction Manual (applied)).

Corrective action

Opferaflon-panel E13 [ = H FR-PU04 Fault 13
indication - - FR-PUO7
Name Internal circuit error
Description Appears when an internal circuit error occurred.
Corrective action | Please contact your sales representative.

Note
« If protective functions of E.ILF, E.AIE, E.USB are activated when using the FR-PU04, "Fault 14" is displayed.
Also when the alarm history is checked on the FR-PU04, the display is "E.14".

« If alarms other than the above appear, contact your sales representative.

4.4 Correspondences between digital and actual characters

There are the following correspondences between the actual alphanumeric characters and the digital characters displayed on
the operation panel:

Actual Digital Actual Digital Actual Digital

(0]

N
(33

7l
o

D)

G

o

NN I EEN 0N

DEEHEEH @ EE O E E

O E SN
COCOCE =)
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4.5 Check and clear of the faults history

(1) Check for the faults history

[Operation panel is

P f ti h
used for operation] [Parameter setting change]

[Operation for displaying the faults history]

E Eight past faults can be displayed with the setting dial.
(The latest fault is ended by ".".)
@ @ When no fault exists, MS displayed.
_— \\Output frequency — QOutput current
Ind’ I::> I::> = m
Flickering Flickering A
~ _ Flickering NESE T
cl
: @ €
= ‘
/ N

— \\Energlzallon time — \\Oulput voltage ,
<\':I m
Flickering N ” Flickering N
Faults history number
(The number of past faults is displayed.)

Press the
= Esetting dial. =

< Flickering .,
) Press the
m ZBH setting dial. ':>_
; .0

_ Flickering

Press the
Bl - 8 - Bl

pra———
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b/ Check and clear of the faults history

(2) Clearing procedure

POINT
| « Set"1"in ErCL Fault history clear to clear the faults history.

Operation —M8 Display

. Screen at powering on

-

The monitor display appears.

PRM indication is lit.

= (The parameter number read previously
appears.)

2. Press to choose the parameter setting mode.

®

3. Tum @ until £~ L (Faults history clear)
appears.

4. Press@ to read the currently set value. "q'_-/" (initial

value) appears.

5. Tum @ to change it to the set value " "

6. Press @ to set.

® /@\ ® /@\
&

» I
*_x
Flicker...Faults history clear complete!!
* By turning @ you can read another parameter.
* Press @ to show the setting again.

* Press @ twice to show the next parameter.
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4.6 Check first when you have some troubles

POINT
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.

[4.6.1  Motor will not start. |

—| 1) Check the Pr 0 Torque boost setting if V/F control is exercised. (Refer to page 36) |

—| 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 start
command is entered, RUN LED of the operation panel flickers.)

+— Check that the AU signal is on when terminal 4 is used for frequency setting.

— Check that the output stop signal (MRS) or reset signal (RES) is not on.

L— Check that the sink or source jumper connector is fitted securely. (Refer to page 14)

—' 4) Check the parameter settings |

+— Check that Pr. 78 Reverse rotation prevention selection is not set.

— Check that the Pr: 79 Operation mode selection setting is correct.

+— Check that Pr. 146 Built-in potentiometer switching setting is correct.(when using the FR-E500 operation panel
(PA02))

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

— Check that the starting frequency Pr. 13 Starting frequency setting is not greater than the running frequency.

— Check that frequency settings of each running frequency (such as multi-speed operation) are not zero. Check
that especially the maximum frequency Pr. I Maximum frequency is not zero.

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

L— Check that the operation location by Pr. 550 and Pr. 551 is appropriate. (Example: write from the operation panel
is disabled when USB is connected)

(EE] Refer to the chapter 4 of the Instruction Manual (applied)).

5) Inspection of load

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

Check that ALARM lamp is not lit.
Check that the operation panel display does not show an error (e.g. E.OC1).

| 4.6.2 Motor generates abnormal noise

No carrier frequency noises (metallic noises) are generated.

L Soft-PWM control to change the motor tone into an unoffending complex tone is factory-set to valid by Pr. 72
PWM frequency selection.
Adjust Pr: 72 PWM frequency selection to change the motor tone.

Check for any mechanical looseness.

Contact the motor manufacturer.
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[4.6.3  Motor generates heat abnormally |

+— Is the fan for the motor is running? (Check for dust accumulated.)

— Check that the load is not too heavy. Lighten the load.

+— Are the inverter output voltages (U, V, W) balanced?

+— Check that the Pr: 0 Torque boost setting is correct.

— Was the motor type set? Check the setting of Pr. 71 Applied motor.

L— When using any other manufacturer's motor, perform offline auto tuning. (Refer to page 43.)

4.6.4 Motor rotates in opposite direction

+— Check that the phase sequence of output terminals U, V and W is correct.
+— Check that the start signals (forward rotation, reverse rotation) are connected properly. (Refer to page 53)

— Check that the Pr. 40 RUN key rotation direction selection setting is correct. (BE Refer to the chapter 4 of the Instruction
Manual (applied)).

4.6.5 Speed greatly differs from the setting

— Check that the frequency setting signal is correct. (Measure the input signal level.)

— Check that the Pr: 1, Pr. 2, Pr. 19, Pr. 245, calibration parameter Pr. 125, Pr. 126, 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.

L— Check that the Pr. 31 to Pr: 36 (frequency jump) settings are correct.

4.6.6 Acceleration/deceleration is not smooth

— Check that the acceleration and deceleration time settings are not too short.
— Check that the load is not too heavy.
L Check that the torque boost (Pr. 0, Pr. 46) setting is not too large to activate the stall function under V/F control.

4.6.7 Motor current is large

— Check that the load is not too heavy.

I— Check that the Pr: 0 Torque boostt setting is correct.

— Check that the Pr. 3 Base frequency setting is correct.

— Check that the Pr. 19 Base frequency voltage setting is correct
L Check that the Pr. 14 Load pattern selection setting is correct.

4.6.8 Speed does not increase |

| Check that the Pr. 1 Maximum frequency setting is correct. (If you want to run the motor at 120Hz or more, set Pr: 18
High speed maximum frequency. (m Refer to the chapter 4 of the Instruction Manual (applied)).

I— Check that the load is not too heavy. (In agitators, etc., load may become heavier in winter.)

— Check that the torque boost (Pr. 0, Pr. 46) setting is not too large to activate the stall function under V/F control.

L Check that the brake resistor is not connected to terminals P/+-P1 or P1-PR accidentally.
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4.6.9 Speed varies during operation |

When slip compensation is set under general-purpose magnetic flux vector control, or advanced magnetic flux vector
control is exercised, the output frequency varies with load fluctuation between 0 and 2Hz. This is a normal operation
and is not a fault.

1) Inspection of load
Check that the load is not varying.

—' 2) Check the input signals |
Check that the frequency setting signal is not varying.

Check that the frequency setting signal is not affected by noise. Set filter to the analog input terminal using Pr. 74
Input filter time constant.

Check for a malfunction due to undesirable currents when the transistor output unit is connected. (Refer to page
15)

3) Others
Check that the value of Pr: 80 Motor capacity and Pr. 81 Number of motor poles are correct to the inverter capacity
and motor capacity under advanced magnetic flux vector control and general-purpose magnetic flux vector

Check that the wiring length is not exceeding 30m when advanced magnetic flux vector control or general-
purpose magnetic flux vector control is exercised. Perform offline auto tuning. (m Refer to the chapter 4 of the
Instruction Manual (applied)).

Check that the wiring length is not too long for V/F control.

Change the Pr. 19 Base frequency voltage setting (about 3%) under V/F control.

| 4.6.10 Operation mode is not changed properly

If the operation mode does not change correctly, check the following:

1) External input signal

Check that the STF or STR signal is off. When it is on, the operation mode cannot be
changed.

2) Parameter setting
Check the Pr: 79 setting.
When the Pr. 79 Operation mode selection setting is "0" (initial value), the inverter is placed in the external

operation mode at input power-on. At this time, press on the operation panel (press | PU | when the
parameter unit (FR-PU04/FR-PUOQ7) is used) to switch to the PU operation mode. For other values (1 to 4, 6, 7),
the operation mode is limited accordingly.

Check that the operation location by Pr. 550 and Pr. 551 is correct. (Example: write from the operation panel is
disabled when USB is connected)

(m Refer to the chapter 4 of the Instruction Manual (applied)).

TROUBLESHOOTING

[4.6.11  Operation panel display is not operating |

— Check that wiring is securely performed and installation is correct.
L Make sure that the connector is fitted securely across terminals P-P1.

[4.6.12  Parameter write cannot be performed |

I— Make sure that operation is not being performed (signal STF or STR is not ON).
I— Make sure that you are not attempting to set the parameter in the external operation mode.
— Check Pr. 77 Parameter write selection.

I— Check Pr. 161 Frequency setting/key lock operation selection.

L__ Check that the operation location by Pr. 550 and Pr. 551 is correct. (Example: write from the operation panel is
disabled when USB is connected)

(m Refer to the chapter 4 of the Instruction Manual (applied)).
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5 PRECAUTIONS FOR MAINTENANCE AND INSPECTION

The inverter is a static unit mainly consisting of semiconductor devices. Daily inspection must be performed to prevent any
fault from occurring due to the adverse effects of the operating environment, such as temperature, humidity, dust, dirt and
vibration, changes in the parts with time, service life, and other factors.

®Precautions for maintenance and inspection

For some short time after the power is switched off, a high voltage remains in the smoothing capacitor. When accessing the
inverter for inspection, wait for at least 10 minutes after the power supply has been switched off, and then make sure that the
voltage across the main circuit terminals P/+-N/- of the inverter is not more than 30VDC using a tester, etc.

5.1 Inspection items

5.1.1 Daily inspection

Basically, check for the following faults during operation.

(1) Motor operation fault

(2) Improper installation environment

(3) Cooling system fault

(4) Abnormal vibration, abnormal noise

(5) Abnormal overheat, discoloration

During operation, check the inverter input voltages using a tester.

5.1.2 Periodic inspection

Check the areas inaccessible during operation and requiring periodic inspection.

Consult us for periodic inspection.

(1) Check for cooling system fault............ Clean the air filter, etc.

(2) Tightening check and retightening......The screws and bolts may become loose due to vibration, temperature changes,
etc. Check and tighten them.
Tighten them according to the specified tightening torque (Refer to page 9, 16).

(3) Check the conductors and insulating materials for corrosion and damage.

(4) Measure insulation resistance.

(5) Check and change the cooling fan and relay.

104



Inspection items AN

5.1.3 Daily and periodic inspection

Interval . q
Area of X _n —— Corrective Action at |Customer's
i Inspection Item Description . Periodic
Inspection Daily - Alarm Occurrence Check
Surrounding Check the ambient temperature, humidity, .
. . . L (o] Improve environment
environment dirt, corrosive gas, oil mist, etc.
Check alarm location and
General |Overall unit Check for unusual vibration and noise. (e] )
retighten
Check that the main circuit voltages are
Power supply voltage o Inspect the power supply
normal.x1
1) Check with megger (across main circuit
Ul . gger ( ) (@] Contact the manufacturer
terminals and earth (ground) terminal).
General (2) Check for loose screws and bolts. (o) Retighten
(3) Check for overheat traces on the parts. o Contact the manufacturer
(4) Check for stain (o) Clean
(1) Check conductors for distortion. (@] Contact the manufacturer
Conductors, cables (2) Check cable sheaths for breakage and
- . N o Contact the manufacturer
deterioration (crack, discoloration, etc.)
P Stop the device and
Main circuit | Terminal block Check for damage. (e] P
contact the manufacturer.
(1) Check for liquid leakage. O Contact the manufacturer
2) Check for safety valve projection and
. . @ Y prol O Contact the manufacturer
Smoothing aluminum bulge.
electrolytic capacitor  |(3) Visual check and judge by the life check
of the main circuit capacitor (Refer to o
page 107)
Check that the operation is normal and no
Relay 3 (@] Contact the manufacturer
chatter is heard.
(1) Check that the output voltages across
phases with the inverter operated alone is (o) Contact the manufacturer
. balanced
Operation check . . .
(2) Check that no fault is found in protective
and display circuits in a sequence o Contact the manufacturer
Control protective operation test.
circuit, (1) Check for unusual odor and 1o Stop the device and
Protective Overall discoloration. contact the manufacturer.
circuit 3 (2) Check for serious rust development o Contact the manufacturer
Q
5 1) Check for liquid leak: i it
O |Aluminum (1) Check for |qu.| eakage in a capaclor o Contact the manufacturer
£ . and deformation trance
& |electrolytic . ) .
o capacitor (2) Visual check and judge by the life check
P of the main circuit capacitor (Refer to (o)
page 106)
(1) Check for unusual vibration and noise. o Replace the fan
. Cooling fan (2) Check for loose screws and bolts (o) Retighten
Cooling (3) Check for stain (o) Clean
system
(1) Check for clogging o Clean
Heatsink X
(2) Check for stain (o) Clean
(1) Check that display is normal. o Contact the manufacturer
Indication i
. (2) Check for stain (o) Clean
Display Stoothe d ]
top the device an
Meter Check that reading is normal o P
contact the manufacturer.
. Check for vibration and abnormal increase Stop the device and
Load motor |Operation check ) ) . (@]
in operation noise contact the manufacturer.

*1  Itis recommended to install a device to monitor voltage for checking the power supply voltage to the inverter.

*2  One to two years of periodic inspection cycle is recommended. However, it differs according to the installation environment.

Consult us for periodic inspection.
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b/ Inspection items

5.1.4 Display of the life of the inverter parts

The self-diagnostic alarm is output when the life span of the control circuit capacitor, cooling fan and each parts of the inrush
current limit circuit is near to give an indication of replacement time.
The life alarm output can be used as a guideline for life judgement.

Parts Judgement Level
Main circuit capacitor 85% of the initial capacity
Control circuit capacitor Estimated remaining life 10%

Estimated remaining life 10%
(Power on: 100,000 times left)
Cooling fan Less than 50% of the predetermined speed

Inrush current limit circuit

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.

(1) Display of the life alarm

* Pr. 255 Life alarm status display can be used to confirm that the control circuit capacitor, main circuit capacitor, cooling fan,
and each parts of the inrush current limit circuit has reached the life alarm output level.

bit 15 7

0
‘O‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘1‘0‘0‘1“ @ Pr. 255 read @ Pr. 255 setting read

bit1 Main circuit capacitor life Bit image is displayed
bit2 Cooling fan life in decimal
bit3 Inrush current limit circuit life

Pr. 255 Bit Inrush Current ) 5 Main Circuit Control Circuit
(decimal) | (binary) |  Limit Circuit Life Cooling Fan Life Capacitor Life Capacitor Life

15 111 (@] O O O

14 1110 (@] (@] (@] X

13 1101 @) @) x O

12 1100 @) @) x x

11 1011 (@) x (@) @)

10 1010 (@) X O x

9 1001 (@] X X O

8 1000 (@] X X X

7 0111 x @) O O

6 0110 x @) O x

5 0101 x (@) X (@]

4 0100 X (@] X X

3 0011 X X O O

2 0010 X X O X

1 0001 X X X O

0 0000 X X X X

O: With alarm, x: Without alarm

POINT
| Life check of the main circuit capacitor needs to be done by Pr. 259. (Refer to page 107)
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Inspection items AN

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

 If the value of capacitor capacity measured before shipment is considered as 100%, Pr 255 bit1 is turned on when the
measured value falls below 85%.
* Measure the capacitor capacity according to the following procedure and check the deterioration level of the capacitor
capacity.
1) Check that the motor is connected and at a stop.
2) Set"1" (measuring start) in Pr. 259.
3) Switch power off. The inverter applies DC voltage to the motor to measure the capacitor capacity while the inverter is
off.
After confirming that the LED of the operation panel is off, power on again.
Check that "3" (measuring completion) is set in Pr. 259 then read Pr 255 and check the life of the main circuit
capacitor.

4

o 2

@ )> REMARKS

* When the main circuit capacitor life is measured under the following conditions, "forced end" (Pr: 259 = "8") or "measuring error’
(Pr. 259 ="9") occurs or it remains in "measuring start" (Pr. 259 = "1"). Therefore, do not measure in such case. In addition, even
when "measurement completion” (P~ 259 = "3") is confirmed under the following conditions, normal measurement can not be
done.

(a)FR-HC, FR-CV, or FR-BU2 is connected.

(b)DC power supply is connected to terminal P/+ and N/-.

)
)

(c)Switch power on during measuring.

(d)The motor is not connected to the inverter.

(e)The motor is running (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.

(j) The parameter unit (FR-PU04/FR-PUOQ7) is connected.

(k)Using terminal PC as power supply.

(1)1/O terminal of the control terminal block and plug-in option is on (continuity).
(m)Plug-in option is fitted. (Only for the 0.75K or less)

POINT
‘ For the accurate life measuring of the main circuit capacitor, perform after more than 3 hrs passed since the turn
off of the power as it is affected by the capacitor temperature.

/A WARNING

AWhen measuring the main circuit capacitor capacity (Pr. 259 Main circuit capacitor life measuring = "1"), the DC voltage is

applied to the motor for 1s at powering off. Never touch the motor terminal, etc. right after powering off to prevent an
electric shock.

5.1.5 Cleaning

PRECAUTIONS FOR MAINTENANCE AND INSPECTION

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.

.-=-.. Note

Y

@

P

Do not use solvent, such as acetone, benzene, toluene and alcohol, as they will cause the inverter surface paint to peel
off.

The display, etc. of the operation panel and parameter unit (FR-PU04/FR-PU07) are vulnerable to detergent and alcohol.
Therefore, avoid using them for cleaning.
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b/ Inspection items

5.1.6 Replacement of parts

The inverter consists of many electronic parts such as semiconductor devices.

The following parts may deteriorate with age because of their structures or physical characteristics, leading to reduced
performance or fault of the inverter. For preventive maintenance, the parts must be replaced periodically.

Use the life check function as a guidance of parts replacement.

Standard Replacement
Part Name e Description
Interval *1
Cooling fan 10 years Replace (as required)
Main circuit smoothing .
) 10 years *2 Replace (as required)
capacitor
On-board smoothing .
3 10 years Replace the board (as required)
capacitor
Relays as required

*1  Replacement years for when the yearly average ambient temperature is 40°C
(without corrosive gas, flammable gas, oil mist, dust and dirt etc.)
+2  Output current: equivalent to rating current of the Mitsubishi standard motor (4 poles)

---.. Note

g | For parts replacement, consult the nearest Mitsubishi FA Center.

K

(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.

' Note

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

Inverter Type Fan Type Units
Three phase 200V | 1.5K to 3.7K MMF-06F24ES-RP1 BKO-CA1638H01 1
P | 5.5K, 7.5K MMF-06F24ES-RP1 BKO-CA1638H01 2

The FR-E720-0.75K or less is not provided with a cooling fan.
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NOILO3dSNI ANV JONVNILNIVIN 3§04 SNOILLNVI3dd :

®Removal

1) Push the hooks from above and remove the fan

cover.

5.5K or more

3.7K or less

2) Disconnect the fan connectors.

3) Remove the fan.

5.5K or more

3.7K or less

Fan cover
" Fan connection
connector

Fan connection

Fan cover
» * connector
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b/ Inspection items

®Reinstallation
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>

2) Reconnect the fan connectors.
3) When wiring, use care to avoid the cables being caught by the fan.

3.7K or less 5.5K or more

4) Reinstall the fan cover.

3.7K or less 5.5K or more
2. Insert hooks until you . hook
hear a click sound. - Insert hooks l
into holes. T~
into holes 1. Insert hooks e 2. Insert hooks until
into holes. you hear a click

Note

« Installing the fan in the opposite air flow direction can cause the inverter life to be shorter.

* Prevent the cable from being caught when installing a fan.

« Switch the power off before replacing fans. Since the inverter circuits are charged with voltage even after
power off, replace fans only when the inverter cover is on the inverter to prevent an electric shock
accident.
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(2) 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.

When a certain period of time has elapsed, the capacitors will deteriorate more rapidly. Check the capacitors at least every

year (less than six months if the life will be expired soon).

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, liquid leakage, etc. Judge that the capacitor has reached its life when the
measured capacitance of the capacitor reduced below 80% of the rating.

POINT
| Refer to page 107 to perform the life check of the main circuit capacitor.

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

5.1.7 Inverter replacement

The inverter can be replaced with the control circuit wiring kept connected. Before replacement, remove the wiring cover of
the inverter.

(1) Remove the installation screw of the control circuit terminal block.
Pull the control circuit terminal downward.

stallation screw

=3

it with the installation screw.

[ “"Installation screw

PRECAUTIONS FOR MAINTENANCE AND INSPECTION

=+ Note
' . | Before starting inverter replacement, switch power off, wait for at least 10 minutes, and then check the voltage with a
tester and such to ensure safety.
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6 SPECIFICATIONS

6.1 Rating

6.1.1 Inverter rating

® Three-phase 200V power supply

Type FR-E720-00K(-C) -7

0.1 0.2 0.4 0.75 1.5 22 3.7 5.5 7.5

Applied motor capacity (kW) =1

0.1 0.2 0.4 0.75 15 22 3.7 5.5 7.5

Rated capacity (kVA) =2

0.3 0.6 1.2 2.0 3.2 4.4 7.0 9.5 131

Rated current (A) 6

Output

08 15 3 5 8 1 175 24 33
©08) | (14) | @5 | @) | @ (10) | (1655) | (@3) | (31)

Overload current rating =3

150% 60s, 200% 3s (inverse time characteristics)

Voltage =4 Three phase 200 to 240V
Rated input
- Three-phase 200 to 240V 50Hz/60Hz
= | AC voltage/frequency
Q
% | Permissible AC voltage
o q 170 to 264V 50Hz/60Hz
g fluctuation
& | Permissible frequency fluctuation +5%
Power supply capacity (kVA) +s 04 [ 08 [ 15 [ 25 [ 45 | 55 [ 9 [ 12 [ 17
Protective structure (JEM1030) Enclosed type (IP20). IP40 for totally enclosed structure series.
Cooling system Self-cooling | Forced air cooling

Approximate mass (kg)

05 [ 05 [ 07 [ 10 [ 14 [ 14 [ 17 [ 43 | 43

*1  The applicable motor capacity indicated is the maximum capacity applicable for use of the Mitsubishi 4-pole standard motor.
*2  The rated output capacity indicated assumes that the output voltage is 230V.

*3  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.

*4  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 ﬁ that of the power supply.

*5  The power supply capacity varies with the value of the power supply side inverter impedance (including those of the input reactor and cables).
*6  Setting 2kHz or more in Pr. 72 PWM frequency selection to perform low acoustic noise operation in the ambient temperature exceeding 40°C (totally-enclosed

structure is 30°C), the rated output current is the value in parenthesis.

*7  Totally enclosed structure series ends with -C.
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6.2 Common specifications

Control specifications

Control method

Soft-PWM control/high carrier frequency PWM control (V/F control, advanced magnetic flux vector control,
general-purpose magnetic flux vector control, optimum excitation control can be selected)

Output frequency range

0.2 to 400Hz

0.06Hz/60Hz (terminal2, 4: 0 to 10V/10bit)
Frequency setting |Analog input 0.12Hz/60Hz (terminal2, 4: 0 to 5V/9bit)
resolution 0.06Hz/60Hz (terminal4: 4 to 20mA/10bit)
Digital input 0.01Hz
R - Analog input Within +0.5% of the max. output frequency (25°C +10°C)
q Y Y Digital input Within 0.01% of the set output frequency

Voltage/frequency characteristics

Base frequency can be set from 0 to 400Hz
Constant torque/variable torque pattern can be selected

Starting torque

200% or more (at 0.5Hz)...when advanced magnetic flux vector control is set (3.7K or less)

Torque boost

Manual torque boost

Acceleration/deceleration time setting

0.01 to 360s, 0.1 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 200% adjustable), whether to use the function or not can be selected

Operation specifications

Frequency setting  |Analog input

signal

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

Digital input

Entered from operation panel and parameter unit

Start signal

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

Input signal

Seven points

You can select from among multi-speed selection, remote setting, stop-on contact selection, second function
selection, terminal 4 input selection, JOG operation selection, PID control valid terminal, brake opening
completion signal, external thermal input, PU-external operation switchover, V/F switchover, output stop, start
self-holding selection, forward rotation, reverse rotation command, inverter reset, PU-NET operation switchover,
external-NET operation switchover, command source switchover, inverter operation enable signal, and PU
operation external interlock

Operational functions

Maximum/minimum frequency setting, frequency jump operation, external thermal relay input selection,
automatic restart after instantaneous power failure operation, forward/reverse rotation prevention, remote setting,
brake sequence, second function, multi-speed operation, stop-on contact control, droop control, regeneration
avoidance, slip compensation, operation mode selection, offline auto tuning function, PID control, computer link
operation (RS-485)

Open collector

Output signal output

points

Two points

Relay output

One point

Operating status

You can select from among inverter operation, up-to-frequency, overload alarm, output frequency detection,
regenerative brake prealarm, electronic thermal relay function prealarm, inverter operation ready, output current
detection, zero current detection, PID lower limit, PID upper limit, PID forward/reverse rotation output, brake
opening request, fan failure, heatsink overheat pre-alarm, deceleration at an instantaneous power failure, PID
control activated, during retry, life alarm, current average value monitor, remote output, minor failure output, alarm
output, alarm output 3, and i timer alarm

For meter
Output points

Output signal

Pulse output

MAX 2.4kHz: one point

For meter

You can select from among output frequency, motor current (steady), output voltage, frequency setting, motor
torque, converter output voltage, regenerative brake duty, electronic thermal relay function load factor, output
current peak value, converter output voltage peak value, reference voltage output, motor load factor, PID set

point, PID measured value, output power

Pulse train output (1440 pulses/s/full scale)

Indication

Control panel Operating status

Parameter unit (FR-

You can select from among output frequency, motor current (steady), output voltage, frequency setting,
cumulative energization time, actual operation time, motor torque, converter output voltage, regenerative brake
duty, electronic thermal relay function load factor, output current peak value, converter output voltage peak value,
motor load factor, PID set point, PID measured value, PID deviation, inverter /O terminal monitor, I/O terminal
option monitor, output power, and cumulative power

PU07)
Alarm definition

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

Additional display by |Operating status

Not used

the parameter unit  |Alarm definition

Output voltage/current/frequency/cumulative energization time immediately before protective function is activated

(FR-PUO4/FR-
PU07) only

Interactive
guidance

Operation guide with a help function

Protective/warning function

<Protective functions>

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, input phase failure, output side earth
(ground) fault overcurrent, output phase failure, external thermal relay operation, option alarm, parameter error,
PU disconnection, retry count excess, CPU alarm, brake transistor alarm, inrush resistance overheat,
communication error, analog input error, USB communication error, brake sequence error 4 to 7

<Warning functions>

Fan failure=2, overcurrent stall prevention, overvoltage stall prevention, PU stop, parameter write error,
regenerative brake prealarm, electronic thermal relay function prealarm, maintenance output, undervoltage

+ |Ambient temperature -10°C to +50°C (non-freezing) (-10°C to +40°C for totally-enclosed structure feature) *3

£ [Ambient humidity 90%RH maximum (non-condensing)

§ |Storage temperaturex1 -20°C to +65°C

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

W [Altitude/vibration Maximum 1000m above sea level, 5.9m/s 2 or less

*1  Temperatures applicable for a short time, e.g. in transit.

*2  As the FR-E720-0.75K or less is not provided with the cooling fan, this alarm does not function.

*3  When using the inverters at the ambient temperature of 40°C or less, the inverters can be installed closely attached (Ocm clearance).

113

SPECIFICATIONS




=7 Outline dimension drawings

6.3 Outline dimension drawings

(1) 200V class
OFR-E720-0.1K, 0.2K, 0.4K, 0.75K

$5 hole
west A~ 1 ([ noonnn | B
= == o
@)
000 ]
0| O
99
| I
\ ] o
2 1 Y N 1 I ﬁ
s{IIN w s 4
56
g8 D D2*
* When the FR-A7NC is mounted, a terminal block
protrudes making the depth approx. 2mm greater.
F o g
==
i i Inverter Type D D1 D2
FR-E720-0.1K, 0.2K 80.5 10 95.6
FR-E720-0.4K 112.5 42 127.6
| FR-E720-0.75K 132.5 62 147.6
0|

(Unit: mm)

®FR-E720-1.5K, 2.2K

2-¢5 hole

When used with the plug-in option

Ll

I00000000]

il

(00000000[]

]

135.5

115

150.6 *

* When the FR-A7NC is mounted, a terminal block
protrudes making the depth approx. 2mm greater.

(Unit: mm)
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®FR-E720-3.7K

2-¢5 hole When used with the plug-in option

il

T

157.6*

* When the FR-A7NC is mounted, a terminal block
protrudes making the depth approx. 2mm greater.

(Unit: mm)

®FR-E720-5.5K, 7.5K

When used with the plug-in option

J

* When the FR-A7NC is mounted, a terminal block
protrudes making the depth approx. 2mm greater.

2-96 hole

8

Inverter Type

W [wi [ H [H [ DD
| FR-E720-5.5K, 7.5K

180 | 164 | 260 | 244 [ 165 | 180.1 |

(Unit: mm)
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=7 Outline dimension drawings

e®Parameter unit (option) (FR-PU07)

<Outline drawing> <Panel cut dimension drawing>
25.05
(14.2) (11.45)
83
)
lyY
ey U |
0 ||[mEee
D m 5

9 (o) () ()
- ® @ @ ()

©) ©

® (o)

® @@ (v

&= R

[ v 265 | 265 ' 4-¢4 hole
(Effective depth of the
installation screws hole 5.0)
M3 screw *2
80.3

1 When installing the FR-PU7 on the enclosure, etc., remove screws or fix the screws to the FR-PU07 with M3 nuts.
*2  Select the installation screw whose length will not exceed the effective depth of the installation screw hole.

(Unit: mm)
e®Parameter unit (option) (FR-PU04)
<Outline drawing> <Panel cut dimension drawing>
16.5
24
15 105 48 13 11.75 oy
- ‘ 0 - AT 5-¢4 hole
© 5-¢4 hole
I Ak 1
- [ S| N ~ Y |
J N i & S
AR |
‘ K o ’L 1.25 ‘
o I < I
® \ “ \
I 5-M3 screw I
‘ / Effective ‘
i depth of the i &
. installation .
— T screws hole 4.5 |
40 40
Select the installation screws whose length will not exceed the effective depth of the installation screws hole. (Unit mm)
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APPENDIX

Appendix1 For customers who have replaced the conventional model
with this inverter

Appendix 1-1 Replacement of the FR-E500 series

(1) Instructions for installation
1) Removal procedure of the front cover was changed. (Refer 1o page 4)
2) The operation panel cannot be removed from the inverter.
3) Plug-in options of the FR-E500 series are not compatible.
4) Setup software (FR-SWO0-SETUP, FR-SW1-SETUP, FR-SW2-SETUP) can not be used.

(2) Instructions for continuous use of the FR-PU04 (parameter unit)

1) For the FR-E700 series, many functions (parameters) have been added. User initial value list and user

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 all
alarms are displayed as "Fault 14". -When the alarm history has been checked, "E.14" appears. Added

alarm display will not appear on the parameter unit.
3) User initial value setting can not be used.
4) User registration/clear (user group 2) can not be used.
5) Parameter copy/verification function can not be used.

(3) Parameter resetting

-

It is easy if you use setup software (FR Configurator FR-SW3-SETUP).
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(4) Main differences and compatibilities with the FR-E500 Series

Item

FR-E500

FR-E700

Control Method

V/F Control
General-purpose magnetic flux vector control

VIF Control

General-purpose magnetic flux vector control
Advanced magnetic flux vector control
Optimum excitation control

Changed/cleared
functions

Torque boost (Pr: 0) initial value
FR-E520-1.5K to 7.5K:6%

FR-E720-1.5K to 3.7K:4%
FR-E720-5.5K to 7.5K:3%

DC injection brake operation voltage (Pr.12) initial value
FR-E520-0.4K to 7.5K:6%

FR-E720-0.4K to 7.5K:4%

Frequency at 5V (10V) input (Pr: 38)

Frequency at 20mA input frequency (Pr: 39 )
Second electronic thermal O/L relay (P~ 48)
Shortest acceleration/deceleration mode (Pr. 60 )

Parameter number change

(Pr. 125 Terminal 2 frequency setting gain frequency)
(Pr. 126 Terminal 4 frequency setting gain frequency)
(Pr. 51 Second electronic thermal O/L relay)

(Pr. 60 Energy saving control selection)

(Pr. 292 4

accele eleration)

Reverse rotation from the inverter operation panel

Press | REV |,

After setting "1" in Pr. 40 RUN key rotation direction

selection , press .

FM terminal function selection (Pr. 54 ) setting
0: Output frequency (initial value),

1: Output current,

2: Output voltage

1: Output frequency (initial value),
2: Output current,
3: Output voltage

Second applied motor
Pr. 71 =100 to 123

Pr. 450 Second applied motor

Terminal 2 0 to 5V, 0 to 10V selection (Pr: 73 ) setting
0: 0 to 5V (initial value),
1: 0 to 10V

Pr. 73 Analog input selection
0: 0 to 10V
1: 0 to 5V (initial value)

Operation mode selection (Pr. 79)
Initial value 1: PU operation mode

Setting 8: Operation mode switching by external signal

Initial value 0: External operation mode is selected at
power on
Setting 8: deleted (X16 signal is used instead)

Setting general-purpose magnetic flux vector
Pr. 80 # 9999

Pr: 80+ 9999, Pr: 81 #9999, Pr. 800 = 30

User group 1 (16), user group 2 (16)
(Pr. 160, Pr. 173 to Pr. 175 )

User group (16) only, setting methods were partially changed
(Pr. 160, Pr. 172, Pr: 173 )

Input terminal function selection (Pr. 180 to Pr. 183 ) setting
5: MRS signal (output stop)
6: STOP signal (start self-holding selection)

Pr. 178 to Pr. 184 Input terminal function selection setting
5: JOG signal (jog operation selection)

6: None

24: MRS signal (output stop)

25: STOP signal (start self-holding selection)

Cooling fan operation selection (Pr. 244 ) initial setting
0: Cooling fan operates in power-on status.

1: Cooling fan on/off control valid

Stop selection (Pr: 250 ) setting increments
1s

0.1s

RS-485 communication control source from the PU connector
PU operation mode

Network operation mode (use Pr. 551/ to change)

Inrush current limit circuit

Provided for the 200V class 2.2K or more and 400V class

Provided for the all capacity

Control terminal block

Fixed terminal block (can not be removed)
(+ screw M2.5)

Removable terminal block
(- screw M2 (M3 for terminal A, B, and C only)

Operation panel

Removable operation panel (PA02)

Integrated operation panel (can not be removed)

PU

FR-PU04

FR-PUO7
FR-PU04 (some functions, such as parameter copy, are
unavailable.)

Plug-in option

Dedicated plug-in option (i

nstallation is incompatible)

for 400V class only

FR-E5NC : CC-Link communication
FR-E5ND : DeviceNet communication
FR-E5NL : LONWORKS communication

FR-A7AX E kit : 16bit digital input

FR-A7AY E kit: Digital output, Extension analog output
FR-A7AR E kit: Relay output

FR-A7NC E kit : CC-Link communication

FR-A7ND E kit : DeviceNet communication *

FR-A7NP E kit : PROFIBUS-DP communication
FR-A7NL E kit : LONWORKs communication *

* :to be released soon

Installation size

0.1 to 7.5K are compatible in mounting dimensions
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\Appendix2 Instructions for Compliance with the European Directives

(1) EMC Directive

1) Our view of transistorized inverters for the EMC Directive
A transistorized inverter is a component designed for installation in an enclosure and for use with the other equipment to
control the equipment/device. Therefore, we understand that the EMC Directive does not apply directly to transistorized
inverters. For this reason, we do not place the CE mark on the transistorized inverters. (The CE mark is placed on inverters
in accordance with the Low Voltage Directive.) CEMEP
2)Compliance
We understand that the general-purpose inverters are not covered directly by the EMC Directive. However, the EMC
Directive applies to machines/equipment into which inverters have been incorporated, and these machines and equipment
must carry the CE marks. EMC Installation Guidelines BCN-A21041-202
3) Outline of installation method
Install an inverter using the following methods:
+ Use the inverter with an European Standard-compliant noise filter.
* For wiring between the inverter and motor, use shielded cables or run them in a metal piping and ground the cables on
the inverter and motor sides with the shortest possible distance.
* Insert a line noise filter and ferrite core into the power and control lines as required.
Full information including the European Standard-compliant noise filter specifications are written in the technical
information "EMC Installation Guidelines" (BCN-A21041-202). Please contact your sales representative.

(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.

Outline of instructions

* Do not use an earth leakage breaker as an electric shock protector without connecting the equipment to the earth.

Connect the equipment to the earth securely.

Wire the earth (ground) terminal independently. (Do not connect two or more cables to one terminal.)

Use the cable sizes on page 9 under the following conditions.

*Ambient Temperature: 40°C maximum

If conditions are different from above, select appropriate wire according to EN60204 ANNEX C TABLE 5.

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 on page 9.

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

When using an earth leakage current breaker, use a residual current operated protective device (RCD) of type B

(breaker which can detect both AC and DC). If not, provide double or reinforced insulation between the inverter and other

equipment, or put a transformer between the main power supply and inverter.

=Use the inverter under the conditions of overvoltage category Il (usable regardless of the earth (ground) condition of the
power supply) specified in IEC664.

*To use the inverter under the conditions of pollution degree 3, install it in the enclosure of IP54 or higher.

*

*

*

*

*
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*To use the inverter of 7.5K or less (IP20) outside of an enclosure in the environment of pollution degree 2, fix a fan cover
with fan cover fixing screws enclosed.
3.7K or less 5.5K or more

— Fa_n cover
fixing screw

Fan cover
fixing screws

Fan cover

.— Fan connection
S connector

+*EN60204C
+«The operating capacity of the relay outputs (terminal symbols A, B, C) should be 30VDC, 0.3A. (Relay outputs are

basically isolated from the inverter internal circuit.)
*Control circuit terminals on page7are safely isolated from the main circuit.
*Environment

Running

In Storage

During Transportation

Ambient Temperature

-10°C to +50°C

-20°C to +65°C

-20°C to +65°C

Humidity

90% RH or less

90% RH or less

90% RH or less

Maximum Altitude

1000m

1000m

1000m

Details are given in the technical information "Low Voltage Directive Conformance Guide" (BCN-A21041-203). Please contact your sales

representative.
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\Appendix3 Instructions for UL and cUL

(Standard to comply with: UL 508C, CSA C22.2 No. 14)

1. General Precaution

The bus capacitor discharge time is 10 minutes. Before starting wiring or inspection, switch power off, wait for more than 10 minutes,
and check for residual voltage between terminal P/+ and N/- with a meter etc., to avoid a hazard of electrical shock.

2. Installation

The below types of inverter have been approved as products for use in enclosure and approval tests were conducted under the
following conditions. Design the enclosure so that the ambient temperature, humidity and ambience of the inverter will satisfy the
above specifications.

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 Canadian Electrical Code and any
applicable provincial codes.

Provide the appropriate UL and cUL listed Class T type fuse that is suitable for branch circuit protection in accordance with the table
below.

FR-E720-00K (C) 01]02J04]075]15[22[3.7[55]75
Rated fuse voltage(V) 240V or more

. Without power factor
Fuse Maximum improving reactor 15| 15| 15| 20 | 30 | 40 | 60 | 70 | 80
allowable rating

With power factor
(A)* improving reactor 15 |15 | 15| 20 | 20 | 30 | 50 | 60 | 70

* Maximum allowable rating by US National Electrical Code.Exact size must be chosen for each installation.

3. Short circuit ratings
Suitable For Use in A Circuit Capable of Delivering Not More Than 100 kA rms Symmetrical Amperes, 264 V Maximum.
4. Wiring
- The cables used should be 75°C copper cables.
- Tighten the terminal screws to the specified torques.
Undertightening can cause a short or misoperation.
Overtightening can cause the screws and unit to be damaged, resulting in a short or misoperation.
Use the UL approved round crimping terminals. Crimp the terminals with the crimping tool recommended by the terminal manufacturer.

5. Motor overload protection
When using the electronic thermal relay function as motor overload protection, set the rated motor current to Pr. 9 "Electronic thermal
O/L relay".

Electronic thermal relay function operation characteristic

c

S . )

2 Pr: 9= 100% seting of inverter rating*2 This function detects the overload (overheat)

P 9=50% seting of inverterrating'1, 2 / of the motor, stops the operation of the

£ | = e A . ! inverter's output transistor, and stops the

£ | E 7035011 — 30Hz lor more '3 output.

gi g uzrg\:ve 3 fg:z: Operation region l(;}l'f?)e operation characteristic is shown on the

2 | Z Z, Region on the right of characteristic curve . . -

g g ‘60 10Hz T 6Hz | Noﬁ_opera,ion rggion When using the Mitsubishi constant-torque

R 6Hz 0.5HZ | Region on the left of characteristic curve motor . A e A wErn e WE An

T | & sofosH | 1) Set"1" or any of "13" to "16", "50", "53", "54'

£ ) : . .

s ‘(Characteristic when electronic thermal in Pr. 71. (This provides a 100% continuous
240 \ \\ ,_relay function for motor protection is turned off torque characteristic in the low-speed range.)

| (when Pr: 9 setting is O(A)) 2) Set the rated current of the motor in Pr: 9.

c |~

L |e | : *1  When a value 50% of the inverter rated output

2 |2 180 ! g

° |E | current (current value) is set in Pr.

k<4 = [ . %2 The % value denotes the percentage to the

z |S , Region for ) >

£ = 120 e inverter rated output current. It is not the

> | ® | istor

T2 | protection percentage to the motor rated current.

2 o 60 *3  When you set the electronic thermal relay

= \ function dedicated to the Mitsubishi constant-

5 ] ) . )

2 52.5% 105% ~ torque motor, this characteristic curve applies

e = — to operation at 6Hz or higher.

50 100 150 230
Inverter output current(%)
(% to the rated inverter current)

.=--, Note
! + |- Protective function by electronic thermal relay function is reset by inverter power reset and reset signal input. Avoid unneces-

teaae’ sary reset and power-off.

- When multiple motors are operated by a single inverter, protection cannot be provided by the electronic thermal relay function.
Install an external thermal relay to each motor.

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

- A special motor cannot be protected by the electronic thermal relay function. Use the external thermal relay.
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REVISIONS
*The manual number is given on the bottom left of the back cover.

Print Date “Manual Number Revision
Mar., 2007 IB(NA)-0600276ENG-A First edition

ZE 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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