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Thank you for choosing this Mitsubishi Inverter.

This Instruction Manual provides instructions for advanced use of the FR-F700 series inverters.
Incorrect handling might cause an unexpected fault. Before using the inverter, always read this instruction manual and the installation
guideline [IB-0600218ENG] packed with the product carefully to use the equipment to its optimum.

This section is specifically about safety matters

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

Assumes that incorrect handling may cause
|AWARNING| hazardous conditions, resulting in death or

severe injury.

Assumes that incorrect handling may cause
ACAUTION hazardous conditions, resulting in medium

or slight injury, or may cause physical

damage only.

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

1. Electric Shock Prevention

2. Fire Prevention

ACAUTION

o Install the inverter on an incombustible wall without holes (so
that nobody can touch the inverter heatsink on the rear side,
etc.).

Mounting it to or near combustible material can cause a fire.

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

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

3. Injury Prevention

ACAUTION

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

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

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

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

AWARNING

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

e Do not run the inverter with the front cover or wiring cover
removed.

Otherwise, you may access the exposed high-voltage
terminals or the charging part of the circuitry and get an electric
shock.

e Even if power is off, do not remove the front cover except for

wiring or periodic inspection.You may access the charged

inverter circuits and get an electric shock.

Before starting wiring, inspection or switching EMC filter on/off

connector, switch off the inverter 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 grounded. 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 an neutral-point earthed (grounded) power supply for

400V class inverter in compliance with EN standard.

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

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

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

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

e Do not replace the cooling fan while power is on. It is

dangerous to replace the cooling fan while power is on.

Do not touch the printed circuit board with wet hands. You may

get an electric shock.

o When 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.

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

(1) Transportation and installation
ACAUTION

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

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

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

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

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

* Do not stand or rest heavy objects on the product.

e Check the inverter mounting orientation is correct.

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

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

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

LD -10°C to +50°C (14°F to 122°F)
Surrounding air (non-freezing)
temperature SLD -10°C to +40°C (14°F to 104°F)
(initial setting) (non-freezing)
Ambient humidity 90% RH or less (non-condensing)
Storage temperature -20°C to +65°C *1 (-4°F to 149°F)

Indoors (free from corrosive gas,
flammable gas, oil mist, dust and dirt)
Maximum 1000m (3280.80feet) above
sea level for standard operation. After
Altitude, vibration that derate by 3% for every extra 500m
(1640.40feet) up to 2500m (8202feet)

(91%). 5.9m/s? or less *2

*1 Temperature applicable for a short time, e.g. in transit.
*2 2.9m/s? or less for the FR-F740-04320 or more.

Atmosphere

Environment




(2) Wiring ACAUTION

(5) Emergency stop ACAUTION

e Do not install a power factor correction capacitor, surge
suppressor or capacitor type filter on the inverter output side.
These devices on the inverter output side may be overheated
or burn out.

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

(3) Test operation and adjustment

ACAUTION

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

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

o 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.

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

(6) Maintenance, inspection and parts replacement

ACAUTION

(4) Operation AWARNING

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

Since the @ key is valid only when functions are set (refer to

page 163), 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 inverter as well as 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 inverter.

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

(7) Disposing of the inverter

ACAUTION

e Treat as industrial waste.

General instructions |

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

ACAUTION

The electronic thermal relay function does not guarantee
protection of the motor from overheating. It is recommended to
install both an external thermal and PTC thermistor for
overheat protection.

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

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

o Take measures to suppress harmonics. Otherwise power

supply harmonics from the inverter may heat/damage the

power factor correction capacitor and generator.

When a 400V class motor is inverter-driven, please use an

insulation-enhanced motor or measures taken to suppress

surge voltages. Surge voltages attributable to the wiring
constants may occur at the motor terminals, deteriorating the
insulation of the motor.

e When parameter clear or all clear is performed, reset the

required parameters before starting operations. Each

parameter returns to the initial value.

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.

e 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.




CONTENTS

1 OUTLINE 1
1.1  Product checking and parts identification ..........ccccccevrrrriiicccee 2
1.2 Inverter and peripheral deviCes..........ccommmiiriiieeencnrc e 3

L2 T o Y T o] g LY = 10 Lo T 4
1.3 Method of removal and reinstallation of the front cover............cccceiiiiiiinnnnneees 6
1.4 Installation of the inverter and enclosure design..........cccccceiiiniiiiicccisinnnnee 8

1.4.1  Inverter installation @NVIFONMENT..........c.oiiiiiiiiie e e 8

1.4.2 Cooling system types for inverter ENCIOSUIe..........cuuiiiiiiiiii e 10

R N [ 0 V=T o (=Y o] = Tt = 0 0 =T o PO 10

2 WIRING 13

7200 T "4 1 4 2 ' 14
211 Terminal coONNECION iAGraM .......oocueiiiiiiiiiiie ettt e et e e s neneee s 14
A I 1Y O {1 (= TR PRP PPN 15

2.2 Main circuit terminal specifications ...........cccoooiiiriirire 16
2.21  Specification of main circuit terminal ........ ... e 16
2.2.2 Terminal arrangement of the main circuit terminal, power supply and the motor wiring ......... 16
2.2.3 Cables and Wiring IENGEN .........eiiiii e 21
2.2.4  When connecting the control circuit and the main circuit separately

to the power supply (SEPArate POWEN) ........uuiiiiiiiiieee e se e e e e e e e e e e e 25

2.3 Control circuit specifications .........ccccccoiimmriccii - 27
2.3.1  Control Circuit terminals ... e 27
2.3.2 Changing the CONtrol IOGIC .........oiiiiiiiiiii e 30
2.3.3  Control circuit terminal [ayOUL ...........cueiiiii s 32
B T S ATy T Vo T 1= T £ ) o £ S 33
2.3.5 When connecting the operation panel using a connection cable ...............ccccooooiiie, 34
2.3.6  RS-485terminal DIOCK ......ccciiiiiiii ittt e et e e e s e e e e e e e e naeeee s 35
2.3.7  CommuNiICatiON OPEIatiON.........coiiiiiiiiii ettt et e e et e e s s b e e e e s annneeeens 35

2.4 Connection of stand-alone option Units .........cccccmiimmiiirieccccccnc 36
2.4.1  Connection of the brake unit (FR-BU2) .........oooiiiiiiiiiiiiiieee e 36
2.4.2 Connection of the brake unit (FR-BU/MT-BUS)........cooiiiiiiiiiiiiiiiie e 38
2.4.3 Connection of the brake unit (BU tYPE) .....evveiiiiiiieiiii it 40
2.4.4 Connection of the high power factor converter (FR-HC/MT-HC)........cccoiiiiiiiniiiiee, 40
2.4.5 Connection of the power regeneration common converter (FR-CV)(FR-F720-02330 (FR-F740-

L I T0 I o T g [ PSR SS 42
2.4.6 Connection of power regeneration converter (MT-RC) (FR-F720-03160 (FR-F740-01800) or

101011 IR SRR PPRPO 43
2.4.7 Connection of the power factor improving DC reactor (FR-HEL) .........ccccooiveiiiicinie e, 43

CONTENTS




3 PRECAUTIONS FOR USE OF THE INVERTER 45

3.1 EMC and leakage CUIrents .........ccccccuummmmmmmmmmmmrereiis s ssssssssssssssssss s s s s 46
3.1.1  Leakage currents and COUNIEIMEASUIES .......ccccieiiiiiiieiieiee et e e e e e e e e e e e eeeeeeeeeaeeesennnnas 46
Tt I Y @ g T= = E U =Y RS 48
3.1.3  Power SUpPIY NarmMONICS .......ooiiiiiie et e et e e e e e e e e e e e e e 50
3.2 Installation of @ reactor ... ———————— 51
3.3 Power-off and magnetic contactor (MC)............cccemriimmmreemmmenncnsssssns e e e eeenes 51
3.4 Inverter-driven 400V class MOLOr ............ciiiiiiiiiiiiininnrrrr s eenens 52
3.5 Precautions for use of the inverter ... 53
3.6 Failsafe of the system which uses the inverter ... 55
4 PARAMETERS 57
4.1 Operation panel (FR-DUO7) .......cccoiiiiimmmmrrrirrrrsnss s ssssssssssssssssss s s 58
4.1.1  Parts of the operation panel (FR-DUQ7)..........coooi it 58
4.1.2 Basic operation (factory SEHNG) .......ccuuuiiiiiiii 59
4.1.3 Change the parameter setting Value ... 60
4.1.4  Setting dial PUSH ..o e 60
4.2 Parameter list ... e nnnnns 61
4.2 Parameter lISt .........eeiiiiieeei e 61
4.3 Adjust the output torque (current) of the motor .........cceueeecciiiiiiiiiiiiiiiiinnnnnns 72
4.3.1  Manual torque boost (Pr. 0, Pr. 46) ........ouuiiiiiiiiieiiei e 72
4.3.2 Simple magnetic flux vector control (Pr.80, Pr.90) ........cccueieiiiiiiiee e 73
4.3.3  Slip compensation (Pr. 245 10 Pr. 247 ).......uuuiie ettt e e 74
4.3.4  Stall prevention operation
(Pr. 22, Pr. 23, Pr. 48, Pr. 49, Pr. 66, Pr. 148, Pr. 149, Pr. 154, Pr. 156, Pr. 157) ....cccccceve.... 75
4.3.5 Multiple rating (Pr.570) ......ooo o 80
4.4 Limit the output freqQUENCY ......coeiieeeeecccir e 81
441 Maximum/minimum frequency (Pr. 1, Pr. 2, Pr. 18) ..o 81
4.4.2 Avoid mechanical resonance points (Frequency jump) (Pr. 31 t0 Pr. 36) ......cccvvveveeveeeennnnnn. 82
T ST T=Y V71 S o = 1 (=1 g P 83
4.5.1 Base frequency, voltage (Pr. 3, Pr. 19, Pr. A7) ... 83
4.5.2 Load pattern Selection (Pr. T4) ... e 85
453 Adjustable 5 points V/F (Pr. 71, Pr. 100 10 Pr. 109) ...vviiiiiiiiee e 86
4.6 Frequency setting by external terminals...........cceceiiiiiieccci e 87
4.6.1  Multi-speed setting operation (Pr. 4 to Pr. 6, Pr. 24 to Pr. 27, Pr. 232 to Pr. 239) ................. 87
4.6.2  Jog operation (Pr. 15, Pr. 16) ... i 89

]



4.6.3 Input compensation of multi-speed and remote setting (Pr. 28)........cccccoeiviiiiiiiiiiiie, 91

4.6.4 Remote setting function (Pr. 59) .......eeiiiii 92
4.7 Setting of acceleration/deceleration time and
acceleration/deceleration pattern............cccoooir 94
471 Setting of the acceleration and deceleration time (Pr.7, Pr.8, Pr.20, Pr.21, Pr.44, Pr.45)...... 94
4.7.2 Starting frequency and start-time hold function (Pr.13, Pr.571) .ccccooiiiiiiiiii e, 96
4.7.3 Acceleration/deceleration pattern (Pr.29, Pr.140 to Pr.143) .....uvvveieeiieeiieiieeeeee e 97
4.8 Selection and protection of a Motor ... —— 98
4.8.1  Motor protection from overheat (Electronic thermal relay function) (Pr. 9, Pr. 51) ................. 98
N I Y o) o) [ =o Iy o] (o) . R 1 TSRS 102
4.9 Motor brake and stop operation.............ccooiiiiinnnee i —— 103
4.9.1 DCinjection brake (Pr. 10 10 Pr. 12) ... i 103
4.9.2 Selection of a regenerative brake (Pr. 30, Pr. 70) ......oouuiiiiiiiiiee e 105
4.9.3  StOP SEIECHON (Pr. 250) ....eeiiiiiiiieie e 107
4.10 Function assignment of external terminal and control.............cccccommrrrnnnnee. 108
4.10.1 Input terminal function selection (Pr. 178 t0 Pr. 189) ........coiiiiiie e, 108
4.10.2 Inverter output shutoff signal (MRS signal, Pr. 17) ... 110
4.10.3 Condition selection of function validity by the second function selection signal (RT) (RT signal,
R T USSR 111
4.10.4 Start signal selection (STF, STR, STOP signal, Pr. 250) .........ccooiiieiiiiiieee e eeiieeee e 112
4.10.5 Output terminal function selection (Pr. 190 to Pr. 196)..........cccoiiiiiiiiiiiiiiee e 114
4.10.6 Detection of output frequency (SU, FU, FU2 signal, Pr. 41 to Pr. 43, Pr. 50) ......ccccceeveeennn. 118
4.10.7 Output current detection function
(Y12 signal, Y13 signal, Pr. 150 to Pr. 153, Pr. 166, Pr. 167) ....ccccvviiiiiiieeiieeeee e 119
4.10.8 Remote output function (REM signal, Pr. 495 t0 Pr. 497) .....cccviiiiiiiii e 121
4.11 Monitor display and monitor output signal ...........cceevviiiiiiiiiiiiinineee 122
4.11.1 Speed display and speed setting (Pr. 37, Pr. 144) ... 122
4.11.2 DU/PU monitor display selection
(Pr. 52, Pr. 54, Pr. 158, Pr. 170, Pr. 171, Pr. 268, Pr. 563, Pr. 564, Pr. 891).....cccccccccvvennen. 123
4.11.3 CA, AM terminal function selection (Pr.55, Pr.56, Pr.867, Pr.869)........ccccccoceeiinniiineeinnnn 128
4.11.4 Terminal CA, AM calibration
(Calibration parameter CO (Pr. 900), C1 (Pr. 901), C8 (Pr.930) to C11 (Pr. 931)) ............... 129
4.12 Operation selection at power failure and instantaneous power failure..... 132
4.12.1 Automatic restart after instantaneous power failure / flying start
(Pr. 57, Pr. 58, Pr. 162 to Pr. 165, Pr. 299, Pr. 611)...ccciiiiiieiee e 132
4.12.2 Power failure-time deceleration-to-stop function (Pr. 261 t0 Pr. 266 ).........cccccceevviiieieennnnn 136
4.13 Operation setting at fault occurrence..........cccceeiiiiiiiiiinniccccn 138
4.13.1 Retry function (Pr. 65, Pr. 67 t0 Pr. 89) ...ttt 138
4.13.2 Fault code output SEIECtion (Pr.76).........cooiiiiiiiiieiii e 140
4.13.3 Input/output phase loss protection selection (Pr. 251, Pr. 872) ... 141

m

CONTENTS




v

4.14 Energy saving operation and energy saving monitor ............ccccccceeeiireneenns 142

4.14.1 Energy saving control and optimum excitation control (Pr. 60) ...........ccccceeeiiiiiiiiiiiiiieenens 142
4.14.2 Energy saving monitor (Pr. 891 t0 Pr. 899) ..o 143
4.15 Motor noise, noise reduction ...t e 148
4.15.1 PWM carrier frequency and Soft-PWM control (Pr. 72, Pr. 240, Pr. 260) ........cccccevvvveveeennn. 148
4.16 Frequency setting by analog input (terminal 1, 2, 4) .........ccccoovvrrririrrrreneeeees 149
4.16.1 Analog input selection (Pr. 73, Pr. 267 ) .......oouiiiii e 149
4.16.2 Analog input compensation (Pr. 73, Pr. 242, Pr. 243, Pr. 252, Pr. 253).....cccccceiviiiieneennee 154
4.16.3 Response level of analog input and noise elimination (Pr. 74).........cccccciiviiiii e 155
4.16.4 Bias and gain of frequency setting voltage (current)
(Pr. 125, Pr. 126, Pr. 241, C2(Pr. 902) to C7(Pr. 905)) ....etiiieieeiieeeeee e 156
4.16.5 4mA input check of current input (Pr. 573) ......oooiiiiiiiiii e 161
4.17 Misoperation prevention and parameter setting restriction........................ 163
4.17.1 Reset selection/disconnected PU detection/PU stop selection (Pr. 75) .......ccccccovvivveeennnnne. 163
4.17.2 Parameter Write SEIECHON (Pr. 77) ....uueeeeiiiiee e 166
4.17.3 Reverse rotation prevention selection (Pr. 78) ........cueiiiiiiiiiii i 167
4.17.4 Display of applied parameters and user group function (Pr. 160, Pr. 172 to Pr. 174) .......... 167
4.18 Selection of operation mode and operation location..............ccccevvrrireeeeeee. 169
4.18.1 Operation mode Selection (Pr. 79).........coi it e e 169
4.18.2 Operation mode at power on (Pr. 79, Pr. 340) ........cooiiiiiiiieeeeee e 177
4.18.3 Start command source and speed command source during
communication operation (Pr. 338, Pr. 339, Pr. 550, Pr. 551)....cccccoviiiiie e 178
419 Communication operation and setting ........ccccccvviiiiii 183
4.19.1 Wiring and configuration of PU CONNECION ...........coiiiiiiiiiiiiiiee e 183
4.19.2 Wiring and arrangement of RS-485 terminals .............cccoceiiiiiiiiiiii e 185
4.19.3 Initial settings and specifications of RS-485 communication
(Pr. 117 to Pr. 124, Pr. 331 to Pr. 337, Pr. 341, Pr. 549).....uoiiiiiie e 188
4.19.4 Communication EEPROM write selection (Pr. 342) ........ccoviiiiiiiiii e 189
4.19.5 Mitsubishi inverter protocol (computer link communication).............ccoovveeiiiiieni e 190
4.19.6 Modbus-RTU communication specifications
(Pr. 331, Pr. 332, Pr. 334, Pr. 343, Pr. 539, Pr. 549).......ccociiiiiiiiiieeeee e 201
4.20 Special operation and frequency control ............ooeeeeeeicccciiiiii . 213
4.20.1 PID control (Pr. 127 to Pr. 134, Pr. 57510 Pr. 577) cccooieieeiiie e 213
4.20.2 Bypass-inverter switchover function (Pr. 135 to Pr. 139, Pr. 159).......cccconiiiiiinii 221
4.20.3 Advanced PID function (pump function) (Pr. 57510 Pr. 591) ....cccoviiiiiiiiieieiieee e 226
4.20.4 Regeneration avoidance function (Pr. 882 t0 Pr. 886) .........cccccovviiiiiiiieeieii e 235
4.21 Useful FUNCLIONS .....ccoeeeiiieeeee e e 237
4.21.1 Cooling fan operation selection (Pr. 244) ... 237
4.21.2 Display of the life of the inverter parts (Pr. 255 to Pr .259)........ccccooiiiiiiii e 238



4.21.3 Maintenance timer alarm (Pr. 503, Pr. 504) ... 241

4.21.4 Current average value monitor signal (Pr. 5585 to Pr. 557) .....ooovieiiiiiiie 242
4.21.5 Free parameter (Pr. 888, Pr. 889) .......ccooiiiiiiiie et 244
4.22 Setting from the parameter unit, operation panel..............ccccceevrrrrrrrirrnnnneees 245
4.22.1 PU display language selection (Pr. 145) .......ooi e 245
4.22.2 Operation panel frequency setting/key lock operation selection (Pr. 161) ..........ccccceeeennene. 245
4.22.3 Buzzer control (Pr. 990)......coo it 247
4.22.4 PU contrast adjustment (Pr. 9971) ..ot e e e 247
4.23 Parameter Clear..........cciiiiiiiiiiie s 248
4.24 All parameter Clear..........iiiiiieeeesss s nnnas 249
4.25 Parameter copy and parameter verification ... 250
4.25.1  ParameEter COPY ...ueeeieeiieiiiee ettt e et e e e e et e e e e e e e e e n e e e e e e e e e e e anree e e neee 250
4.25.2 Parameter VErifiCation...........ooo i 251
4.26 Check and clear of the faults history .........cccccceiiiiiiiii, 252
PROTECTIVE FUNCTIONS 255
5.1 Reset method of protective function ..., 256
5.2 List of fault or alarm display .......ccceumiiiiemecrirccr s 257
5.3 Causes and corrective actions..........ccccceriiiiiii s 258
5.4 Correspondences between digital and actual characters ........................... 269
5.5 Check first when you have troubles ... 270
551 Motor does MOt STArT........ooiiiie e 270
5.5.2 Motor generates abnormal NOISE ...........eiiiiiiiiii i e e e e 270
5.5.3 Motor generates heat abnormally ..............ooooiiiiiiiiii e 271
5.5.4  Motor rotates in opposite direCION ... 271
5.5.5 Speed greatly differs from the Setting...........ccooiiiiiiiii e 271
5.5.6  Acceleration/deceleration is NOt SMOOth............eiiiiiiiiii e 271
S A IV o) (o] e U [ =T | G SN F=1 o [T PPPRURRRR 271
5.5.8  Speed dOES NOLINCIEASE .......coiiiiiiiiiiie ittt e et e e et e e e e s nnneeeee s 271
5.5.9 Speed varies during OPEratioN..............ueueeeiiiiiiiiie it a e e e e e e e 271
5.5.10 Operation mode is not changed Properly ...........ccociiiiiiii e 272
5.5.11 Operation panel (FR-DUOQ7) display is not operating.............ccuevieiiiiieiiiiniiieee e 272
5.5.12 POWER IamMP iS NOL LIt ....uveeiiiiiiiiiiii it e e e e e e e e are e e e e aaea e e e e snnnnes 272
5.5.13 Parameter write cannot be performed ............c..ooii i 272
PRECAUTIONS FOR MAINTENANCE AND INSPECTION 273
6.1 Inspection item........oo e e e 274

CONTENTS




Vi

6.1.1  Daily INSPECLION ... st e e s e e e e e e e nees 274

6.1.2  PeriodiC INSPECHION ....cooieieieeeeee et e e e e e e e e e e e e ————— 274
6.1.3  Daily and periodiC INSPECLION .......coiuuiiiiei it e b e e e e 275
6.1.4 Display of the life of the inverter parts ... 276
6.1.5 Checking the inverter and converter MOAUIES .............cooiiiiiiiiiiiiiieece e 276
L 20t N S 07 1= = o[ T PSP PRRP P 277
6.1.7  Replacement Of PAIS ......oooviiiiiici e ————— 277
6.1.8  Inverter replaCemMENt...... ..o e 281
6.2 Measurement of main circuit voltages, currents and powers ...........ccc....... 282
6.2.1  Measurement of voltages and CUITENES ............uuiiiiiiieeieiiiieceeeeee e e e e e e 282
6.2.2  Measurement Of POWETS ... ..o it e et e e e e e e e e e e s e e s neeeeeeeaaaaaeeeaaannes 284
6.2.3 Measurement of voltages and USe Of PT ........ooiiiiiiiiiiee e 284
6.2.4  Measurement Of CUIMENTS.......ooiiiiii et et e e e e e e e e e e st ereeeaeaeeeeeeaaannnes 285
6.2.5 Use Of CT @Nnd tranSAUCET ......cooiii it e e e e e e e e e e e e e e e e eanes 285
6.2.6 Measurement of inverter input POWETr fACIOr .........ocuiiiiiiii e 285
6.2.7 Measurement of converter output voltage (across terminals P/+ - N/-) ..o, 286
6.2.8 Insulation resistance test USINg MEGQET .......ccooi i s 286
B.2.9  PresSSUIE 1St oo et e e e e e e e e aneneee e e e e nnes 286
SPECIFICATIONS 287
7% B 5 111 5 U PR 288
7.2 Common SPecifications ..o s 290
7.3 Outline dimension drawings........ccouueeeeeeiiniini s 292
7.3.1  Inverter outline diMeNnSION AraWinNgS .........ouuuiiiieiiiiiiiie e e e e e e e e e e e e aeaeeeeeeeaees 292
7.4 Heatsink protrusion attachment procedure ...........ccooirmiirieeecnccccssinnninnennnns 302
7.4.1  When using a heatsink protrusion attachment (FR-A7CN) .......ccccoooiiiiiiiiiiieeee e, 302
7.4.2  Protrusion of heatsink of the FR-F740-04320 OF MOIE ........ccviiiiiiiiieeeieiiieeiiiieeeeeee e e e e e 302
APPENDICES 305

Appendix 1 For customers who have replaced the older model with this

L Y=Y o (= 306

Appendix 1-1  Replacement of the FR-F500 SEIES ...........ccoiiiiiiiiiiiiiiiieeeeee e 306
Appendix 1-2  Replacement of the FR-A100 <EXCELENT> Series ......cccccoociieiiiiiiiieeeeeniieee e 307
Appendix 2 Parameter clear, parameter copy and instruction code list........... 308
Appendix 3 Specification change ... ————— 316
Appendix 3-1  SERIAL NUMDBEr ChECK ........cooiiieeeeeeee e a e e e 316
Appendix 3-2  Changed EMS ..ot 316



1/ OUTLINE

This chapter describes the basic "OUTLINE" for use of this
product.
Always read the instructions before using the equipment

1.1 Product checking and parts identification................ 2
1.2 Inverter and peripheral devices............ccccceevevnnns 3
1.3 Method of removal and reinstallation of the front
(070 Y= 6
1.4 Installation of the inverter and enclosure design.....8
2
<Abbreviations> 3
DU ., Operation panel (FR-DU07)
PU oo Operation panel (FR-DUQ7) and parameter unit (FR-PU04/ -
FR-PUQ7)
Inverter ..., Mitsubishi inverter FR-F700 series .
FR-F700 .....ooooieeieeeecee Mitsubishi inverter FR-F700 series
Pl e, Parameter Number 4
PU operation..........cccccoeeeeunee. Operation using the PU (FR-DUO7/FR-PU04/FR-PUOQ7). L
External operation .................. Operation using the control circuit signals
Combined operation ............... Combined operation using the PU (FR-DUO7/FR-PU04/
FR-PUOQ7) and external operation. 7
Mitsubishi standard motor ...... SF-JR 5
Mitsubishi constant-torque motor. SF-HRCA
<Trademarks> E—
» Microsoft and Visual C++ are registered trademarks of Microsoft Corporation in the
United States and/or other countries. -
+ LonWorks® is a registered trademark of Echelon Corporation in the U.S.A and other
countries. 6
» DeviceNetTM is a registered trademark of ODVA (Open DeviceNet Vender

Association, Inc.).
+ Other company and product names herein are the trademarks and registered
trademarks of their respective owners. I




Product checking and parts identification \‘T

1.1 Product checking and parts identification

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

e Inverter Type
FR-|F7|40|- |OO12€|3| - NA

RS-485 terminals

Symbol | Voltage Class Symbol Type Number
F720 |Three-phase 200V class| |200V class|400V class
F740 |Three-phase 400V class OOt(())46 OOt(())ZS Displays the rated current
04750 12120

(Refer to page 35)

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

Voltage/current input switch

(Refer to page 14, 149)

AU/PTC switchover switch

(Refer topage 101)

EMC filter ON/OFF connector

Operation panel (FR-DU07)
(Refer to page 6)

Power lamp

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

with power.

Alarm lamp
Lit when the inverter is
in the alarm status

(fault).

Front cover
(Refer to page 6)

(Refer to page 15)

Capacity plate

()

PU connector
(Refer to page 34)

Cooling fan
(Refer to page 278)

Control circuit

terminal block

(Refer to page 27)
Main circuit terminal block

Charge lamp

(Refer to page 16)

Capacity plate | FR-F740-00126-NA xxxxxx |
*

Inverter type

*

Serial number

o Accessory

Fan cover fixing screws (FR-F720-01250

(FR-F740-00620) or less) (Refer to the installation

Lit when power is
supplied to the main

circuit (Refer to page 16)

Rating plate

wiring cover
(Refer to page 20)

Rating plate

Inverter type
Input rating — meur - oo

MITSUBISHI
%% FR-F740-00126-NA

INVERTER

Output rating — oureur oo

Serial number —p seri

| LD (50T) XXA -
St (00) o ’

Overload Current Rating

Surrounding Air
Temperature

LD

120% 60s, 150% 3s

50°C (122°F)

SLD

110% 60s, 120% 3s

40°C (104°F)

- DC reactor supplied (FR-F720-03160 (FR-F740-

01800) or more)

- Eyebolt for hanging the inverter (FR-F720-01540

guideline) to 04750, FR-F740-00770 to 06830)
Capacity Screw Size (mm) | Number Capacity Eyebolt Size (mm)| Number

00105 to 00250 M3 x 35 1 > 101540 M8 2

g 00340 to 00630 M4 x 40 2 =

=) & |01870 to 04750 M10 2

N | 00770 to 01250 M4 x 50 1 00770 M8 >
00083, 00126 M3 x 35 1 =

g 00170 to 00380 M4 i 40 2 g 00930 t0 03610 M10 2

=) ~ 104320 to 06830 M12 2

< | 00470, 00620 M4 x 50 1

REMARKS

For removal and reinstallation of covers, refer to page 6.

=
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1.2 Inverter and peripheral devices

Three-phase AC power supply

Use within the permissible power supply Programmable controller Inverter
specifications of the inverter. (FR-F700)
(Refer to page 288) The life of the inverter is influenced by surrounding air
I I I temperature. The surrounding air temperature should be
- as low as possible within the permissible range. This must
Moulded case circuit be noted especially when the inverter is installed in an
breaker (MCCB) RS-485 terminal block enclosure. (Refer to page 10)

Wrong wiring might lead to damage of the inverter. The

i i The inverter can be
or earth leakage circuit connected with computers control signal lines must be kept fully away from the main
breaker (ELB), fuse circuit to protect them from noise.(Refer to page 14)

such as programmable

The breaker must be selected carefully since controller.

an in-rush current flows in the inverter at
power on.
(Refer to page 4)

Refer to page 15 for the built-in EMC filter.

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

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 4)

Reactor (FR-HAL, FR-HEL)

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

For the FR-F720-02330 (FR-F740-01160) or less,
remove the jumpers across terminals P/+-P1 to
connect to the DC reactor.

(Refer to page 4 )
[y
E AC reactor Noise filter u
(FR-HAL) DG react (FR-BSF01, FR-BLF) Z
reactor Install a noise filter to reduce |
I I I (FR-HEL) PPt REISEZTRI by = uvw the electromagnetic noise -
Noise filter For the FR-F720-03160 (FR- Ground generated from the inverter. D
Q (FR-BLF) F740-01800) o more, 20O I I I Effective in the range from o
4 The FR-F720-02330 about 1MHz to 10MHz.
Always install the reactor.
. (FR-F740-01160) or 4 A wire should be wound four
| I I less has a built-in & turns at @ maximum.
common mode core. y

d Motor
Brake unit

(FR-BU2, FR-BU*1, MT-BU5+2)
Ground L

Devices connected to the output

Do not install a power factor correction capacitor,

) = surge suppressor or capacitor type filter on the output
Power regeneration side of the inverter.

common converter . . When installing a moulded case circuit breaker on the

High power factor (FR-CV+*1) Resistor unit output side of the inverter, contact each manufacturer
converter Power regeneration (FR-BR*1, MT-BR52) for selection of the moulded case circuit breaker.
(FR-HC*1, MT-HC~2) converter (MT-RC+2) The regeneration braking Ground

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

can be greatly suppressed.  is obtained. exhibited fully. motor and inverter.

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

*1 Compatible with the FR-F720-02330 (FR-F740-01160) or less.
*2 Compatible with the FR-F720-03160 (FR-F740-01800) or more.

CAUTION

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

Electromagnetic wave interference

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

(Refer topage 15.)

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




Inverter and peripheral devices \‘T

1.2.1

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:

200V class
gnuc;:::t Aooli Breaker Selection-2 Inpuéi::taacl\:l:g:etlc
pplicable Inverter Type
(kW(HP)) Without reactor With reactor Without reactor With reactor
*1 connection connection connection connection

0.75 (1) FR-F720-00046-NA 30AF 10A 30AF 10A S-N10 S-N10

1.5(2) FR-F720-00077-NA 30AF 15A 30AF 15A S-N10 S-N10

2.2 (3) FR-F720-00105-NA 30AF 20A 30AF 15A S-N10 S-N10

3.7 (5) FR-F720-00167-NA 30AF 30A 30AF 30A S-N20, N21 S-N10
5.5(7.5) FR-F720-00250-NA 50AF 50A 50AF 40A S-N25 S-N20, N21
7.5 (10) FR-F720-00340-NA 100AF 60A 50AF 50A S-N25 S-N25

11 (15) FR-F720-00490-NA 100AF 75A 100AF 75A S-N35 S-N35

15 (20) FR-F720-00630-NA 225AF 125A 100AF 100A S-N50 S-N50
18.5 (25) FR-F720-00770-NA 225AF 150A 225AF 125A S-N65 S-N50

22 (30) FR-F720-00930-NA 225AF 175A 225AF 150A S-N80 S-N65

30 (40) FR-F720-01250-NA 225AF 225A 225AF 175A S-N95 S-N80

37 (50) FR-F720-01540-NA 400AF 250A 225AF 225A S-N150 S-N125

45 (60) FR-F720-01870-NA 400AF 300A 400AF 300A S-N180 S-N150
55 (75) FR-F720-02330-NA 400AF 400A 400AF 350A S-N220 S-N180
75 (100) FR-F720-03160-NA — 400AF 400A — S-N300

90 (125) FR-F720-03800-NA — 400AF 400A — S-N300
110 (150) | FR-F720-04750-NA — 600AF 500A — S-N400

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

*2  Select the MCCB according to the power supply capacity.
Install one MCCB per inverter.

For using commercial-power supply operation, select a breaker with capacity which allows the motor to be

directly power supplied.
For installations in the United States or Canada, use the appropriate UL and cUL listed Class RK5, Class T

- —-IMCCB—{INV—(w)

or Class L type fuse or UL 489 molded case circuit breaker (MCCB).
(Refer to the Installation Guideline.)

*3  Magnetic contactor is selected based on the AC-1 class. The electrical durability of magnetic contactor is 500,000 times. When the magnetic
contactor is used for emergency stop during motor driving, the electrical durability is 25 times.
When using the MC for emergency stop during motor driving or using on the motor side during commercial-power supply operation, select the
MC with class AC-3 rated current for the motor rated current.

—— CAUTION
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.

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.
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400V class
c';nuc:tpol:t Aooli Breaker Selection-2 Inpuéi::icl\::r%:etlc
pplicable Inverter Type
(kW(HP)) Without reactor With reactor Without reactor With reactor
*q connection connection connection connection
0.75(1) | FR-F740-00023-NA 30AF 5A 30AF 5A S-N10 S-N10
1.5(2) FR-F740-00038-NA 30AF 10A 30AF 10A S-N10 S-N10
2.2 (3) FR-F740-00052-NA 30AF 10A 30AF 10A S-N10 S-N10
3.7 (5) FR-F740-00083-NA 30AF 20A 30AF 15A S-N10 S-N10
5.5(7.5) | FR-F740-00126-NA 30AF 30A 30AF 20A S-N20 S-N11, N12
7.5(10) | FR-F740-00170-NA 30AF 30A 30AF 30A S-N20 S-N20
11 (15) | FR-F740-00250-NA 50AF 50A 50AF 40A S-N20 S-N20
15 (20) | FR-F740-00310-NA 100AF 60A 50AF 50A S-N25 S-N20
18.5 (25) | FR-F740-00380-NA 100AF 75A 100AF 60A S-N25 S-N25
22 (30) | FR-F740-00470-NA 100AF 100A | 100AF 75A S-N35 S-N25
30 (40) | FR-F740-00620-NA 225AF 125A | 100AF 100A | S-N50 S-N50
37 (50) | FR-F740-00770-NA 225AF 150A | 225AF 125A | S-N65 S-N50
45 (60) | FR-F740-00930-NA 225AF 175A | 225AF 150A | S-N80 S-N65
55 (75) | FR-F740-01160-NA 225AF 200A | 225AF 175A | S-N80 S-N80
75 (100) | FR-F740-01800-NA — 225AF 225A — S-N95
90 (125) | FR-F740-01800-NA — 225AF 225A — S-N150
110 (150) | FR-F740-02160-NA — 225AF 225A — S-N180
132 (200) | FR-F740-02600-NA — 400AF 400A — S-N220
160 (250) | FR-F740-03250-NA — 400AF 400A — S-N300
185 (300) | FR-F740-03610-NA — 400AF 400A — S-N300
220 (350) | FR-F740-04320-NA — 600AF 500A — S-N400
250 (400) | FR-F740-04810-NA — 600AF 600A — S-N600
280 (450) | FR-F740-05470-NA — 600AF 600A — S-N600
315 (500) | FR-F740-06100-NA — 800AF 700A — S-N600
355 (550) | FR-F740-06830-NA — 800AF 800A — S-N600 w
400 (600) | FR-F740-07700-NA — 1000AF 900A — S-N800 %
450 (700) | FR-F740-08660-NA — 1000AF 1000A — ég?gcfpm et 5
1000A o
500 (750) | FR-F740-09620-NA — 1200AF 1200A —
Rated product
560 (800) | FR-F740-10940-NA _ 1600AF 1500A _ 12008
ated product
630 (850) | FR-F740-12120-NA — 2000AF 2000A — 1400A
Rated product

*1  Selections for use of the Mitsubishi 4-pole standard motor with power supply voltage of 400VAC 50Hz.
*2  Select the MCCB according to the power supply capacity.

*3

—— CAUTION

Install one MCCB per inverter. —- MCCB @
For using commercial-power supply operation, select a breaker with capacity which allows the motor to be L-_-_.
directly power supplied. MCCB INV @
For installations in the United States or Canada, use the appropriate UL and cUL listed Class RK5, Class T

or Class L type fuse or UL 489 molded case circuit breaker (MCCB).

(Refer to the Installation Guideline.)

Magnetic contactor is selected based on the AC-1 class. The electrical durability of magnetic contactor is 500,000 times. When the magnetic
contactor is used for emergency stop during motor driving, the electrical durability is 25 times.

When using the MC for emergency stop during motor driving or using on the motor side during commercial-power supply operation, select the
MC with class AC-3 rated current for the motor rated current.

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.

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




Method of removal and reinstallation of the
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1.3 Method of removal and reinstallation of the front cover

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

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

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

FR-F720-01250-NA or less, FR-F740-00620-NA or less

®Removal
1) Loosen the installation screws of the 2) Pull the front cover toward you to remove by pushing an
front cover. installation hook using left fixed hooks as supports.
L
Installation hook

®Reinstallation
1) Insert the two fixed hooks on the left side of 2) Using the fixed hooks as supports, 3) Tighten the installation
the front cover into the sockets of the securely press the front cover screws and fix the front
inverter. against the inverter. cover.
(Although installation can be done
with the operation panel mounted,
make sure that a connector is
securely fixed.)

Front cover

T
— &=

.[| Front cover




Method of removal and reinstallation of the

7/ front cover

FR-F720-01540-NA or more, FR-F740-00770-NA or more

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

2) Loosen the installation

o

screws of the front cover 2.

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

g
|::> - Installation hook

L\F“i:ntcoi
eReinstallation

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

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

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

=

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

REMARKS
- For the FR-F740-04320 or more, the front cover 1 is separated into two parts.

—— CAUTION

1. Fully make sure that the front cover has been reinstalled securely. Always tighten the installation screws of the front cover.
2. The same serial number is printed on the capacity plate of the front cover and the rating plate of the inverter. Before reinstalling the
front cover, check the serial numbers to ensure that the cover removed is reinstalled to the inverter from where it was removed.

OUTLINE
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1.4 Installation of the inverter and enclosure design

When an inverter enclosure is to be designed and manufactured, heat generated by contained equipment, etc., the
environment of an operating place, and others must be fully considered to determine the enclosure structure, size and
equipment layout. The inverter unit uses many semiconductor devices. To ensure higher reliability and long period of
operation, operate the inverter in the ambient environment that completely satisfies the equipment specifications.

1.4.1 Inverter installation environment

As the inverter installation environment should satisfiy the standard specifications indicated in the following table,
operation in any place that does not meet these conditions not only deteriorates the performance and life of the
inverter, but also causes a failure. Refer to the following points and take adequate measures.

Environmental standard specifications of inverter

Item Description
Surrounding air LD -10 to +50°C (14°F to 122°F) (non-freezing)
temperature SLD(Initial setting) | -10 to +40°C (14°F to 104°F) (non-freezing)
Ambient humidity 90% RH maximum (non-condensing)
Atmosphere Free from corrosive and explosive gases, dust and dirt
Maximum Altitude 1,000m (3280.80 feet) or less
Vibration 5.9m/s? or less 1

*1 2.9m/s? or less for the FR-F740-04320 or more.

(1) Temperature

The permissible surrounding air temperature of the inverter is -10°C (14°F) to +50°C (122°F) (when LD is set) or -10°C
(14°F) to +40°C (104°F) (when SLD is set). Always operate the inverter within this temperature range. Operation outside
this range will considerably shorten the service lives of the semiconductors, parts, capacitors and others. Take the
following measures so that the surrounding air temperature of the inverter falls within the specified range.
1)Measures against high temperature

+ Use a forced ventilation system or similar cooling system. (Refer to page 10.)

+ Install the enclosure in an air-conditioned electrical chamber.

» Block direct sunlight.

» Provide a shield or similar plate to avoid direct exposure to the radiated heat and wind of a heat source.

» Ventilate the area around the enclosure well.
2)Measures against low temperature

* Provide a space heater in the enclosure.

» Do not power off the inverter. (Keep the start signal of the inverter off.)

3)Sudden temperature changes
+ Select an installation place where temperature does not change suddenly.
+ Avoid installing the inverter near the air outlet of an air conditioner.
« If temperature changes are caused by opening/closing of a door, install the inverter away from the door.

(2) Humidity

Normally operate the inverter within the 45 to 90% range of the ambient humidity. Too high humidity will pose problems
of reduced insulation and metal corrosion. On the other hand, too low humidity may produce a spatial electrical
breakdown. The insulation distance specified in JEM1103 "Control Equipment Insulator" is defined as humidity 45 to
85%.
1)Measures against high humidity
» Make the enclosure enclosed, and provide it with a hygroscopic agent.
+ Take dry air into the enclosure from outside.
* Provide a space heater in the enclosure.
2)Measures against low humidity
What is important in fitting or inspection of the unit in this status is to discharge your body (static electricity)
beforehand and keep your body from contact with the parts and patterns, besides blowing air of proper humidity into
the enclosure from outside.
3)Measures against condensation
Condensation may occur if frequent operation stops change the in-enclosure temperature suddenly or if the outside-
air temperature changes suddenly.
Condensation causes such faults as reduced insulation and corrosion.
+ Take the measures against high humidity in 1).
» Do not power off the inverter. (Keep the start signal of the inverter off.)
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(3) Dust, dirt, oil mist

Dust and dirt will cause such faults as poor contact of contact points, reduced insulation or reduced cooling effect due
to moisture absorption of accumulated dust and dirt, and in-enclosure tempearture rise due to clogged filter.

In the atmosphere where conductive powder floats, dust and dirt will cause such faults as malfunction, deteriorated
insulation and short circuit in a short time.

Since oil mist will cause similar conditions, it is necessary to take adequate measures.

Countermeasures
» Place in a totally enclosed enclosure.
Take measures if the in-enclosure temperature rises. (Refer to page 10.)
* Purge air.
Pump clean air from outside to make the in-enclosure pressure higher than the outside-air pressure.

(4) Corrosive gas, salt damage

If the inverter is exposed to corrosive gas or to salt near a beach, the printed board patterns and parts will corrode or
the relays and switches will result in poor contact.
In such places, take the measures given in Section (3).

(5) Explosive, flammable gases

As the inverter is non-explosion proof, it must be contained in an explosion proof enclosure.

In places where explosion may be caused by explosive gas, dust or dirt, an enclosure cannot be used unless it
structurally complies with the guidelines and has passed the specified tests. This makes the enclosure itself expensive
(including the test charges).

The best way is to avoid installation in such places and install the inverter in a non-hazardous place.

(6) Highland

Use the inverter at the altitude of within 1000m (3280.80 feet).
If it is used at a higher place, it is likely that thin air will reduce the cooling effect and low air pressure will deteriorate
dielectric strength.

(7) Vibration, impact

The vibration resistance of the inverter is up to 5.9m/s? (2.9m/s? for the FR-F740-04320 or more) at 10 to 55Hz
frequency and 1mm (0.04 inches) amplitude.

Vibration or impact, if less than the specified value, applied for a long time may make the mechanism loose or cause
poor contact to the connectors.

Especially when impact is imposed repeatedly, caution must be taken as the part pins are likely to break.

Countermeasures

* Provide the enclosure with rubber vibration isolators.

+ Strengthen the structure to prevent the enclosure from resonance.
+ Install the enclosure away from sources of vibration.

OUTLINE
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1.4.2 Cooling system types for inverter enclosure

From the enclosure that contains the inverter, the heat of the inverter and other equipment (transformers, lamps,
resistors, etc.) and the incoming heat such as direct sunlight must be dissipated to keep the in-enclosure temperature
lower than the permissible temperatures of the in-enclosure equipment including the inverter.

The cooling systems are classified as follows in terms of the cooling calculation method.

1) Cooling by natural heat dissipation from the enclosure surface (Totally enclosed type)

2) Cooling by heat sink (Aluminum fin, etc.)

3) Cooling by ventilation (Forced ventilation type, pipe ventilation type)

4) Cooling by heat exchanger or cooler (Heat pipe, cooler, etc.)

Cooling System Enclosure Structure Comment
o Low in cost and generally used, but the enclosure size
Natural ventilation «Z «— . : .
increases as the inverter capacity increases. For
(Enclosed, open type) IN . "
£ relatively small capacities.
T |
Natural
cooling
< < Being a totally enclosed type, the most appropriate for
Natural ventilation hostile environment having dust, dirt, oil mist, etc. The
(Totally enclosed type) X enclosure size increases depending on the inverter
X1 INV capacity.
® N
heatsink(TT¢ 02 i icti - i iti
Heatsink coolin ea S'”\ Having restrictions on the heatsink mounting position
9 l INV and area, and designed for relative small capacities.
N
\’E‘/
tt For general indoor installation. Appropriate for
Forced Forced ventilation enclosure downsizing and cost reduction, and often
cooling used.
“~0§}1—Heat
. 1§ttt | pipe iy
Heat pipe l h Totally enclosed type for enclosure downsizing.
INV]
— 4
1.4.3 Inverter placement
(1) Installation of the Inverter
Installation on the enclosure -
FR-F720-01250 or less FR-F720-01540 or more CAUTION L. . .
FR-F740-00620 or less FR-F740-00770 or more When encasing multiple inverters, install them in parallel as

a cooling measure. Install the inverter vertically.

Fix six positions for the FR-F740-
04320 to 08660 and fix eight positions
for the FR-F740-09620 to 12120.

*Refer to the clearances on the next page.

10



(2) Clearances around the inverter
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Installation of the inverter and
enclosure design

To ensure ease of heat dissipation and maintenance, leave at least the shown clearances around the inverter. At least the
following clearances are required under the inverter as a wiring space, and above the inverter as a heat dissipation space.

Surrounding air temperature and humidity Clearances (front)

Clearances (side)

4 Measurement \ (~ FR-F720-02330 or less FR-F720-03160 ormore \ [~ — = = )
position FR-F740-01160 or less FR-F740-01800 or more | |
5cmy Inverter Xsem 10cm (3.94inches) ﬂZOcm (7.87inches) ‘ ‘
(1.97inches) (197inches) or more ormore ! !
5cm 5;(39?1_ h & E;CQT h e ﬂ Ry 15om I
veasuroment | (o) BB (1700m) potnosy R | Goimos 5 ot
position x - & p— i
Temperature: -10°C to 50°C (14°F to 122°F) i* I
LD
-10°C to 40°C (14°F to 104°F) ) H H
(SLD) ﬂ 10cm (3 4inches) 200m (7.87inches) |\ - - J
\_ Humidity: 90% RH maximum ) or more

J

* 1cm (0.39 inches) or more for FR-F720-00167, FR-740-
00083 or less

* 1cm (0.39 inches) or more for FR-
F720-00167, FR-740-00083 or less

Leave enough clearances as a
cooling measure.

| REMARKs

» For replacing the cooling fan of the FR-F740-04320 or more, 30cm(11.8 inches) of space is necessary in front of
the inverter. Refer to page 278 for fan replacement.

()

Mount the inverter on a wall as specified. Do not mount it horizontally or any other way.

Inverter mounting orientation

(4) Above the inverter

Heat is blown up from inside the inverter by the small fan built in the unit. Any equipment placed above the inverter
should be heat resistant.

(5) Arrangement of multiple inverters

When multiple inverters are placed in the same
enclosure, generally arrange them horizontally as
shown in the right figure (a). When it is inevitable to
arrange them vertically to minimize space, take such
measures as to provide guides since heat from the
bottom inverters can increase the temperatures in |
the top inverters, causing inverter failures.

Inverter Inverter

OUTLINE

Inverter Inverter

Guide || Guide || | Guide

Inverter Inverter

When mounting multiple inverters, fully take caution
not to make the surrounding air temperature of the
inverter higher than the permissible value by
providing ventilation and increasing the enclosure (@)
size.

Enclosure Enclosure L]

Horizontal arrangement (b) Vertical arrangement
Arrangement of multiple inverters

(6) Placement of ventilation fan and inverter

Heat generated in the inverter is blown up from the bottom of

the unit as warm air by the cooling fan. When intalling a “';‘\’—"7 L\';\(; -
ventilation fan for that heat, determine the place of ventilation N \\\ \
fan installation after fully considering an air flow. (Air passes H\ TT *
through areas of low resistance. Make an airway and airflow !
plates to expose the inverter to cool air.)

Inverter Inverter

=
Z

, 1 ,

<Good example> <Bad example>
Placement of ventilation fan and inverter

H%
8
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WIRING

This chapter explains the basic "WIRING" for use of this product.
Always read the instructions before using the equipment

2.1 WIMING e 14

2.2 Main circuit terminal specifications.............cc........... 16

2.3 Control circuit specifications...........cccccceeeeiiiiieen. 27 1

2.4 Connection of stand-alone option units................... 36 —

13 L



Wiring \‘T
2.1 Wiring

2.1.1 Terminal connection diagram

*1. DC reactor (FR-HEL) - Resistor unit

Sink logic Be sure to connect the DC reactor Lo o4 (Option) 6.A CN8 (for MT-BUS5) connector is

©Main circuit terminal supplied with the FR-F720-03160 Jj i " @ @ Brake unit | Provided for the FR-F720-03160
(FR-F740-01800) or more. e - ’ (FR-F740-01800) or more.

(O Control circuit terminal When a DC reactor is connected to G: d: b e OmC ; (Option)
the 02330 (FR-F740-01160) or less, | =100 wWumper: - Jumper : *7. Do not use PR and PX terminals.
remove the jumper across P1-P/+. ' '

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

Motor

Inrush current
limit circuit

Three-phase AC —%
power supply

— Ground

OFF '°°””e°t°r*8 *8. The 200V class 00046 and 00077
@ O are not provided with the ON/OFF
connector EMC filter.

*2. To supply power to the
control circuit separately,
remove the jumper across
R1/L11 and S1/L21.

1 Control input signals (No voltage input allowed)

Relay output;

High speed ¢————

Terminal functions vary Forward i _
with the input terminal rotation ——— 2 Terminal functions
assignment start El vary with the output
(Pr. 178 to Pr. 189) Reverse iy () (Relay output 1 |terminal assignment
(Refer to page 108) rotation $——— (Faultoutput) |(Pr. 195, Pr. 196)
) start O (Refer to page 114)
Start self-holding selection |
@,
@,

Multi-speed Middle speed Relay output 2

selection

Low speed ¢———

. ~—RuN|  Open collector output’
Jogmodee¢——

Terminal functions
vary with the output
(OUp to frequency | terminal assignment
(Pr. 190 to Pr. 194)

(Refer to page 114)

Second function selection

Instantaneous
power failure

*3. AU terminal can be Output stop ¢————

used as PTC input
terminal. Reset ¢——

o
=

/(=] (3] [¢]

()Overload

®

Terminal 4 input selection
(Current input selection) |

Selection of automatic restart
after instantaneous ¢—

Frequency detection

e

>
(/2]
m

<Open collector output common

power failure Sink/source common
Contact input common 24V
24VDC power supply E PU
(Common for external power supply transistor) *4 Voltage/currﬁnt connector
::::::::::::::::::::::::::::::::::::::::::::::::::: SCooooooooo inputSWitC
E Frequency setting signal (Analog) 10E(+10V) E - PR *)
H ANE— - 10(+5V) OFF - H Analog current output
1 . 3 o o \
' Frequency. setting f \‘ f vl‘ 0 to 5VDC] Inital value ) (0 to 20mADC)
! potentiometer | i« — — 2 <0 t 10VDC selected> .
; vawtka L b 5 \01020mADC )
: *5 \ 1 \ 1 :
P em————— AR o (Analog common) | *) Analog signal output
i . lerminal Input specitications i
1| canbechanged by analog . A 0o £10VDC Jvate. | () (Or1vee)
' input specifications switchover | Auxiliary (+) >————; 1 (0 T £5VDC_selected) *4 !
V| (Pr73 Pr267). Setthe input ~ (+) e 0% ) A e e
! voltage/current input switch in ; ./ Inifial 1" TXD+ RS-485 terminals |
! the OFF position to select Terminal *) A 4 to 20mADC | valye !+ I:? »> } !
1| voltage input (0 to 5V/0 to 4input YT 010 5VDC N Data transmission !
H 10V) and ON to select current P ( ) ben :'_'_‘_/7 o 010 10VDC selected> 4 i —p '
h : (Current to h '
| input (0 to 20mA). inpUt) | G T :
' (Refer to page 149) H Connect_or ) " Data reception '
| 1 for plug-in option o0 ,
i ' 1 connection it [IL :
1 [ 0l ] GND 1
> L}J;{fgi'fh“gﬁ”fh’zd o use ' ' Option connector 1 | : - ermmatmgl L .
! frequency setting signal is . D ' resistor vece 5V (Permissible load
' changed frequently. . L current 100mA) :

—— CAUTION

To prevent a malfunction due to noise, keep the signal cables more than 10cm (3.94inches) away from the power cables. Also
separate the main circuit wire of the input side and the output side.

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.
Set the voltage/current input switch correctly. Operation with a wrong setting may cause a fault, failure or malfunction.
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7/ Wiring

2.1.2 EMC filter

This inverter is equipped with a built-in EMC filter (capacitive filter) and common mode core.

The EMC filter is effective for reduction of air-propagated noise on the input side of the inverter.

The EMC filter is factory-set to disable (OFF). To enable it, fit the EMC filter ON/OFF connector to the ON position.
The input side common mode core, built-in the FR-F720-02330(FR-F740-01160) or less inverter, is always valid
regardless of on/off of the EMC filter on/off connector.

FR-F720-00630 or more

FR-F720-00105 to 00250 FR-F720-00340, 00490
FR-F740-00023 to 00126 FR-F740-00170, 00250 FR-F740-00310 or more
FILTER FILTER FILTER FILTER
“//ﬂ ON |{OFF
= ==
EMC filter OFF EMC filter ON EMC filter OFF EMC filter ON EMC filter OFF EMC filter ON
(initial setting) (initial setting) (initial setting)
FR-F720-00105 to 00250  FR-F720-00340, 00490 FR-F720-00630 FR-F720-00770 to 01250 FR-F720-01540 or more
FR-F740-00023 to 00126  FR-F740-00170, 00250 FR-F740-00310, 00380 FR-F740-00470, 00620 FR-F740-00770 or more
B S g [ O o5
- i IIIOE 2 N - I -~ EMC fiter
& T - Ao ON/OFF
. E" B connector

NEEOEIEERa et
I EEEERREERRG =

The FR-F720-00046 and 00077 are not provided with the EMC filte!

<How to disconnect the connector>

(1) Before removing a front cover, check to make sure that the indication of the inverter operation panel is off, wait for
at least 10 minutes after the power supply has been switched off, and check that there are no residual voltage
using a tester or the like. (For the front cover removal method, refer to page 6.)

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

WIRING

g g

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

Fit the connector to either ON or OFF.
Enabling (turning on) the EMC filter increase leakage current. (Refer to page 47)

A WARNING

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

15



Main circuit terminal specifications

AN

2.2 Main circuit terminal specifications

2.2.1

Specification of main circuit terminal

Terminal
Symbol

Terminal Name

Description

R/L1,
S/L2,
T/L3

AC power input

Connect to the commercial power supply.
Keep these terminals open when using the high power factor converter
(FR-HC, MT-HC) or power regeneration common converter (FR-CV).

uv,w

Inverter output

Connect a three-phase squirrel-cage motor.

R1/L11,
S1/L21

Power supply for
control circuit

Connected to the AC power supply terminals R/L1 and S/L2. To retain the
fault display and fault output or when using the high power factor converter
(FR-HC, MT-HC) or power regeneration common converter (FR-CV),
remove the jumpers from terminals R/L1-R1/L11 and S/L2-S1/L21 and
apply external power to these terminals.

Do not turn off the power supply for control circuit (R1/L11, S1/L21) with
the main circuit power (R/L1, S/L2, T/L3) on. Doing so may damage the
inverter. The circuit should be configured so that the main circuit power (R/
L1, S/L2, T/L3) is also turned off when the power supply for control circuit
(R1/L11, S1/L21) is off.

The power capacity necessary when separate power is supplied from R1/
L11 and S1/L21 differs according to the inverter capacity.

FR-F720-00630 or less
60VA

FR-F720-00770
80VA

FR-F720-00930 or more

200V class SOVA

FR-F740-00310 or less
60VA

FR-F740-00380
60VA

FR-F740-00470 or more

400V class 8OVA

P/+, N/-

Brake unit
connection

Connect the brake unit (FR-BU2, FR-BU, BU and MT-BUS5), power
regeneration common converter (FR-CV), high power factor converter (FR-
HC and MT-HC) or power regeneration converter (MT-RC).

P/+, P1

DC reactor
connection

For the FR-F720-02330 (FR-F740-01160) or less, remove the jumper
across terminals P/+ - P1 and connect the DC reactor. (Be sure to connect
the DC reactor supplied with the FR-F720-03160 (FR-F740-01800) or
more.)

PR, PX

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

S

Ground

For grounding the inverter chassis. Must be grounded.

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

200V class

FR-F720-00046, 00077-NA

Screw size (M4)

FR-F720-00105 to 00250-NA

Screw size (M4

Jumper
‘mU\UHUHUHUHVHUHUHUHUHVHUHU\U
Jumper<HILLRLY ST TLY [U] ;@ 7:& JumperLU | RLSL2TLIT0P [V W) [N P
P ®) | @ V| ®)®|® | @ 1Ge *F) ®®®®
eleje| e sflej® H|H O
i | RIS ]
P P U
® ® ® 1°0°
©) :
IM Screw size —~ IM Scr(e'\\/llv;lze Charge lamp
TN
Power supply Motor (M4) Charge lamp ~
As this is an inside cover fixing screw, ;?F\,’\Fl)?yr Motor

do not remove it.

16




7/ Main circuit terminal specifications

FR-F720-00340, 00490-NA FR-F720-00630-NA
L|,:O> | (RYL1] [S1L21
Charge lamp % @ Scrc(al\v/\I/4sjize
®||®
. ch | \—Jumper
arge lamp
* * Jumper
Jumper \M\M I 7 P Jumper
Screw size ° ﬁ ele|® Screw size (M5)
™s) ll@eleHeleH®H®H® . ————
I
RILYS/L2TILY U] V] W o - p—
—~_\ ®
[l o ® v U
Power supply @ Motor
* Screw size of terminal Screw size (M5) i Power supply © — Motor
R1/L11, S1/L21, PR Screw size (M5)
and PX is M4.
FR-F720-00770 to 01250-NA FR-F720-01540 to 02330-NA
felcy
[RALIT[SHL2A]
Screw size

®

o
N Charge lamp

\- Jumper

Screw size (M4)
Screw size Charge lamp —— o

(00770:M6, 00930/01250:M8) Jumper

(M4)
PR}
®

Screw size
(01540:M8, 01870/02330:M10)
Power supply Motor @
L
© ®)
Screw size (M6) HA

Power (01540:M86, Motor
supply 01870/02330:M8)

WIRING

FR-F720-03160 to 04750-NA

Charge lamp

Jumper

Screw size (M12)

Sc(:,rﬁ\{voiize

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

400V class

FR-F740-00023 to 00126-NA

Screw size (M4)

Screw size

(Ma) Charge lamp

FR-F740-00170, 00250-NA

Charge lamp

Jumper

Jumper
pNGIHIT ke

Screw size J" S ®|®||®|[#
(%)

(M4)

RILIISIL2(TIL3| (U] V] W

®
S
Power supply (© Motor ﬂ

Screw size

[N

FR-F740-00310, 00380-NA

Charge lamp

,— Motor

Power supply @)
Screw size (M5)

e

FR-F740-00470, 00620-NA

(M4)
‘

Screw size (M4) |
Chargelamp | [[|®@I® @I
’ Jumper P PRI

Screw size (M6)

Jumper

Nl [

Screw size (M6)

FR-F740-00770 to 01160-NA

ol

Screw size(M4)

™~ Charge lamp

Jumper

Screw size
(00770: M6

Lé ‘ 00930/01160: M8)

1 1 I

[39] [®)] [@)] ()]

] |

®®® (@

[

Jumper
o ® ® °
© ©)
Screw size
J Power (00770: M6 Motor L
supply 00930/01160: M8)

FR-F740-01800 to 02600-NA

Screw size (M4)

™~ Charge lamp

Jumper

I

Screw size
(01800: M8,
02160/02600: M10)

18




7/ Main circuit terminal specifications

FR-F740-03250 to 04810-NA FR-F740-05470 to 12120-NA
StLA] Screw size (M4) RIL11 Screw size (M4)
Charge lamp Charge lamp
Jumper Jumper
Screw size

03250/03610: M10
4320/04810: M12)

=

e 3| | |

o]
k"j Screw size (M12)
NPT P, (U] V],

o9

Screw size,

(M10)
Pl

® ®
Power supply Motor
Screw size (M12) DC reactor
(for option) Power supply
DC reactor
Screw size (M10)
—— CAUTION

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

counterclockwise direction when viewed from the motor shaft.

When wiring the inverter main circuit conductor of the FR-F740-05470 or more, tighten a nut from the right side of the
conductor. When wiring two wires, place wires on both sides of the conductor. (Refer to the drawing below.) For wiring, use
bolts (nuts) provided with the inverter.

WIRING
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Main circuit terminal specifications \‘T

Wiring cover and Handling (FR-F720-00930 (FR-F740-00620) or less)
1) Remove the wiring cover of the inverter. Punch out a knockout by firmly tapping it with such as a hammer. Remove
any sharp edges and burrs from knockout holes of the wiring cover.

2) Install conduits and fix with conduits clamps. Pass the cable always through the conduit.

/Wiring cover
|

Knockout

CAUTION
When handling the wiring cover, care must be taken not to cut fingers or hands with sharp edges and burrs.
To avoide wire offcuts and other foreign matter to enter the inverter, conduits must be installed to the all knockout holes.

A WARNING

Do not wire without using conduits. Otherwise, the cable sheathes may be scratched by the wiring cover
edges, resulting in a short circuit or ground fault.

| REMARKs
I - When using conduits for the FR-F720-00046 and 00077, fix the conduits to the wiring cover after connecting the earth cable

to the inverter earth terminal.
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7 Main circuit terminal specifications

2.2.3 Cables and wiring length

(1) Applied cable size

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 (65.62feet).

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

Crimping Cable Sizes
Applicable Inverter Tgn;:nwal T'?::::':g Terminal HIV, etc. (mm?) 1 AWG/MCM -2 PVC, etc. (mm?) *3
S Size *4 N-m Fs%; UV,W g;::; UV, W Ground | R/L1, S/L2, UV, W g;::; UV W Ground

TIL3 TIL3 cable s TIL3 cable
FR-F720-00046 to
00105-NA M4 1.5 2-4 2-4 2 2 2 14 14 2.5 2.5 2.5
FR-F720-00167-NA M4 1.5 554 | 554 3.5 3.5 3.5 12 12 4 4 4
FR-F720-00250-NA M4 1.5 554 | 554 55 55 55 10 10 6 6 6
FR-F720-00340-NA M5 2.5 14-5 8-5 14 8 14 6 8 16 10 16
FR-F720-00490-NA M5 2.5 14-5 14-5 14 14 14 6 6 16 16 16
FR-F720-00630-NA M5 2.5 22-5 | 22-5 22 22 14 4 6 (*5) 25 25 16
FR-F720-00770-NA M6 4.4 38-6 | 38-6 38 38 22 2 2 50 50 25
FR-F720-00930-NA | M8(M6) 7.8 38-8 | 38-8 38 38 22 2 2 50 50 25
FR-F720-01250-NA | M8(M6) 7.8 60-8 | 60-8 60 60 38 1/0 1/0 50 50 25
FR-F720-01540-NA | M8(M6) 7.8 80-8 | 80-8 80 80 38 3/0 3/0 70 70 35
FR-F720-01870-NA | M10(M8) 14.7 100-10{100-10( 100 100 60 4/0 4/0 95 95 50
FR-F720-02330-NA | M10(M8) 14.7 100-10{100-10| 100 100 60 4/0 4/0 95 95 50
FR-F720-03160-NA |M12(M10) 24.5 150-12|150-12| 125 125 38 250 250 — — —
FR-F720-03800-NA |M12(M10) 24.5 150-12|150-12| 150 150 38 2x4/0 2x4/0 — — —
FR-F720-04750-NA |M12(M10) 24.5 100-12|100-12(2x100 |2x100| 38 2x4/0 2x4/0 — — —

*1  The recommended cable size is that of the cable (e.g. HIV cable (600V class 2 vinyl-insulated cable)) with continuous maximum permissible
temperature of 75°C (167°F). Assumes that the surrounding air temperature is 50°C (122°F) or less and the wiring distance is 20m (65.62feet) or
less.

*2  The recommended cable size is that of the cable (THHW cable) with continuous maximum permissible temperature of 75°C (167°F). Assumes
that the surrounding air temperature is 40°C (104°F) or less and the wiring distance is 20m (65.62feet) or less.

(Selection example for use mainly in the United States.)

*3  For the FR-F720-00930 or less, the recommended cable size is that of the cable (PVC cable) with continuous maximum permissible temperature

of 70°C (158°F). Assumes that the surrounding air temperature is 40°C (104°F) or less and the wiring distance is 20m(65.62feet) or less.
For the FR-F720-01250 or more, the recommended cable size is that of the cable (XLPE cable) with continuous maximum permissible
temperature of 90°C (194°F). Assumes that the surrounding air temperature is 40°C (104°F) or less and wiring is performed in an enclosure.
(Selection example for use mainly in Europe.)

*4  The terminal screw size indicates the terminal size for R/L1, S/L2, T/L3, U, V, W, PR, PX, P/+, N/-, P1 and a screw for grounding.

A screw for earthing (grounding) of the FR-F720-00930 or more is indicated in ().
*5  When connecting the option unit to P/+, P1, N/-, use THHN cables for the option and terminals R/L1, S/L2, T/L3, U, V, W.

WIRING
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400V class (when input power supply is 440V based on the rated current for 110% overload for 1 minute)

Crimping Cable Sizes

Terminal .. |(COmPression)l .y e (mm2)*1 | AWG/IMCM *2 | PVC, etc. (mm2) *3

Applicable Inverter Type |Screw Size :;?::Zn’;ng RI'II-':ermlnaI RILA RILT RILA

* ) ) L L
4 sig, | b | sz | G Grownd) sz, | uvw| siz, | uyw |Sroun

TIL3 TIL3 TIL3 TIL3
FR-F740-00023 to 00083-NA | M4 15 | 24 | 24 | 2 2 2 14 | 14 | 25 | 25 | 25
FR-F740-00126-NA M4 15 | 24 | 24 | 2 2 35 | 12 | 14 | 25 | 25 | 4
FR-F740-00170-NA M4 15 | 554 | 554 | 35 | 35 | 35 | 12 | 12 4 4 Z
FR-F740-00250-NA M2 15 | 554 | 554 | 55 | 55 | 8 0 | 10 6 6 10
FR-F740-00310-NA M5 25 85 | 85 | 8 8 8 8 8 0 | 10 | 10
FR-F740-00380-NA M5 25 | 145 | 85 | 14 8 14 6 8 % | 10 | 16
FR-F740-00470-NA M6 44 | 146 | 146 | 14 | 14 | 14 6 6 % | 16 | 16
FR-F740-00620-NA M6 44 | 226 | 226 | 22 | 22 | 14 7 7 25 | 25 | 16
FR-F740-00770-NA M6 44 | 226 | 226 | 22 | 22 | 14 4 Z 25 | 25 | 16
FR-F740-00930-NA M8 78 | 388 | 388 | 38 | 38 | 22 1 2 50 | 50 | 25
FR-F740-01160-NA M8 78 | 608 | 608 | 60 | 60 | 22 | 10 | 10 | 50 | 50 | 25
FR-F740-01800-NA M8 78 | 608 | 608 | 60 | 60 | 38 | 10 | 10 | 50 | 50 | 25
FR-F740-02160-NA M10 | 147 |100-10|100-10] 80 | 80 | 38 | 3/0 | 300 | 70 | 70 | 35
FR-F740-02600-NA M10 | 147 |100-10|150-10] 100 | 100 | 38 | 4/0 | 40 | 95 | 95 | 50
FR-F740-03250-NA M10 | 147 |150-10|150-10| 125 | 125 | 38 | 250 | 250 | 120 | 120 | 70
FR-F740-03610-NA M10 | 147 |150-10|150-10] 150 | 150 | 38 | 300 | 300 | 150 | 150 | 95
FR-F740-04320-NA M12(M10)| 24.5 |100-12|100-12] 2x100 | 2x100 | 38 | 2x4/0 | 2x4/0 | 2x95 | 295 | 95
FR-F740-04810-NA M12(M10)| 24.5 |100-12|100-12| 2100 | 2x100 | 38 | 2x4/0 | 2x4/0 | 2x95 | 295 | 95
FR-F740-05470-NA M12(M10)| 245 [150-12|150-12 | 2x125 | 2<125 | 38 | 2x250 | 2x250 | 2x120 | 2x120 | 120
FR-F740-06100-NA M12(M10)| 245 [150-12|150-12 | 2150 | 2<150 | 38 | 2x300 | 2x300 | 2x150 | 2x150 | 150
FR-F740-06830-NA M12(M10)| 24.5 |200-12|200-12| 2x200 | 2x200 | 60 | 2350 | 2x350 | 2x185 | 2x185 | 2x95
FR-F740-07700-NA M12(M10)| 24.5 |C2-200|C2-200] 2x200 | 2x200 | 60 | 2400 | 2x400 | 2x185 | 2x185 | 2x95
FR-F740-08660-NA M12(M10)| 245 |C2-250|C2-250] 2x250 | 2x250 | 60 | 2500 | 2500 | 2x240 | 2x240 | 2120
FR-F740-09620-NA M12(M10)| 24.5 |C2-250|C2-250| 2x250 | 2x250 | 100 | 2x500 | 2x500 | 2x240 | 2x240 | 2x120
FR-F740-10940-NA M12(M10)| 24.5 |C2-200|C2-200| 3x200 | 3x200 | 100 | 3x350 | 3x350 | 3x185 | 3x185 | 2x150
FR-F740-12120-NA M12(M10)| 24.5 |C2-200|C2-200| 3x200 | 3x200 | 100 | 3x400 | 3x400 | 3x185 | 3x185 | 2x150

*1  For the FR-F740-01160 or less, the recommended cable size is that of the cable (e.g. HIV cable (600V class 2 vinyl-insulated cable)) with continuous

*2

*3

*4

maximum permissible temperature of 75°C (167°F). Assumes that the surrounding air temperature is 50°C (122°F) or less and the wiring distance is
20m (65.62feet) or less.

For the FR-F740-01800 or more, the recommended cable size is that of the cable (e.g. LMFC (heat resistant flexible cross-linked polyethylene
insulated cable)) with continuous maximum permissible temperature of 90°C (194°F). Assumes that the surrounding air temperature is 50°C (122°F)
or less and wiring is performed in an enclosure.

For the FR-F740-00930 or less, the recommended cable size is that of the cable (THHW cable) with continuous maximum permissible temperature of
75°C (167°F). Assumes that the surrounding air temperature is 40°C (104°F) or less and the wiring distance is 20m (65.62feet) or less.

For the FR-F740-01160 or more, the recommended cable size is that of the cable (THHN cable) with continuous maximum permissible temperature of
90°C (194°F). Assumes that the surrounding air temperature is 40°C (104°F) or less and wiring is performed in an enclosure.

(Selection example for use mainly in the United States.)

For the FR-F740-00930 or less, the recommended cable size is that of the cable (PVC cable) with continuous maximum permissible temperature of
70°C (158°F). Assumes that the surrounding air temperature is 40°C (104°F) or less and the wiring distance is 20m (65.62feet) or less.

For the FR-F740-01160 or more, the recommended cable size is that of the cable (XLPE cable) with continuous maximum permissible temperature of
90°C (194°F). Assumes that the surrounding air temperature is 40°C (104°F) or less and wiring is performed in an enclosure.

(Selection example for use mainly in the Europe.)

The terminal screw size indicates the terminal size for R/L1, S/L2, T/L3, U, V, W, P/+, N/-, P1, and a screw for earthing (grounding).

A screw for earthing (grounding) of the FR-F740-04320 or more is indicated in ().

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

line voltage drop [V]=

V3 x wire resistance[mQ/m] x wiring distance[m] x current[A]
1000

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

—— CAUTION

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

® Always ground the motor and inverter.

1)Purpose of grounding
Generally, an electrical apparatus has an ground terminal, which must be connected to the ground before use.
An electrical circuit is usually insulated by an insulating material and encased. However, it is impossible to
manufacture an insulating material that can shut off a leakage current completely, and actually, a slight current
flow into the case. The purpose of grounding the case of an electrical apparatus is to prevent operator from
getting an electric shock from this leakage current when touching it.
To avoid the influence of external noises, this grounding is important to audio equipment, sensors, computers
and other apparatuses that handle low-level signals or operate very fast.

2)Grounding methods and grounding work
As described previously, grounding is roughly classified into an electrical shock prevention type and a noise-
affected malfunction prevention type. Therefore, these two types should be discriminated clearly, and the
following work must be done to prevent the leakage current having the inverter's high frequency components
from entering the malfunction prevention type grounding:

(@)

Where possible, use independent grounding for the inverter. If independent grounding (l) is impossible,
use joint grounding (II) where the inverter is connected with the other equipment at an grounding point.
Joint grounding as in (Ill) must be avoided as the inverter is connected with the other equipment by a
common ground cable.

Also a leakage current including many high frequency components flows in the ground cables of the
inverter and inverter-driven motor. Therefore, they must use the independent grounding method and be
separated from the grounding of equipment sensitive to the aforementioned noises.

In a tall building, it will be a good policy to use the noise malfunction prevention type grounding with steel
frames and carry out electric shock prevention type grounding in the independent grounding method.

This inverter must be grounded. 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 an neutral-point earthed (grounded) power supply for 400V class inverter in compliance with EN
standard.

Use the thickest possible ground cable. The ground cable should be of not less than the size indicated in
the above table on the previous page.

The grounding point should be as near as possible to the inverter, and the grounding wire length should be
as short as possible.

Run the ground cable as far away as possible from the I/O wiring of equipment sensitive to noises and run
them in parallel in the minimum distance.

Other Other Other
Inverter ; Inverter .
equipment equipment Inverter equipment
M) M) ) ) M)
(1) Independent earthing....... Best (I1) Joint earthing....... Good (1) Joint earthing....... Not aIE)wed
\
W jj‘?;

\‘E’—ﬁ; To be compliant with the European Directive (Low Voltage Directive), refer to the Installation Guideline.
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(3) Total wiring length

The overall wiring length for connection of a single motor or multiple motors should be within the value in the table below.

Pr. 72 PWM frequency selection Setting
(carrier frequency)

FR-F720-00046
FR-F740-00023

FR-F720-00077
FR-F740-00038

FR-F720-00105 or more
FR-F740-00052 or More

3 to 15 (3kHz to 14.5kHz) *

(656.19 feet)

(984.25 feet)

2 (2kHz) or less 300m 500m 500m
(984.25 feet) (1640.42 feet) (1640.42 feet)
200m 300m 500m

(1640.42 feet)

* For the FR-F720-03160 (FR-F740-01800) or more, the setting range of Pr. 72 PWM frequency selection is "0 to 6".
Total wiring length (FR-F720-00077 (FR-F740-00038) or more)

500m
(1640.42feet)
orless

(984.25feet)

= 600m (1968.50feet)

When driving a 400V class motor by the inverter, surge voltages attributable to the wiring constants may occur at the
motor terminals, deteriorating the insulation of the motor.
Refer to page 52 for measures against deteriorated insulation.

—— CAUTION
- Especially for long-distance wiring, the inverter may be affected by a charging current caused by the stray capacitances of the
wiring, leading to a malfunction of the overcurrent protective function or fast response current limit function or a malfunction or fault
of the equipment connected on the inverter output side. If fast-response current limit function malfunctions, disable this function.
(For Pr.156 Stall prevention operation selection, refer to page 75 .)
For details of Pr. 72 PWM frequency selection , refer to page 148. (When using an optional sine wave filter (MT-BSL/BSC) for the
FR-F720-03160 (FR-F740-01800) or more, set "25" in Pr.72 (2.5kHz)).

(4) Cable size of the control circuit power supply (terminal R1/L11, S1/L21)

- Terminal Screw Size: M4

- Cable size: 0.75mm? to 2mm?
- Tightening torque: 1.5N'm
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7 Main circuit terminal specifications

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

<Connection diagram> When fault occurs, opening of the electromagnetic contactor (MC) on the
inverter power supply side results in power loss in the control circuit,
disabling the fault output signal retention. Terminals R1/L11 and S1/L21 are
provided for when retention of a fault signal is required. In this case, connect
the power supply terminals R1/L11 and S1/L21 of the control circuit to the
primary side of the MC.

Remove the jumper

e FR-F720-00046 to 00250, FR-F740-00023 to 00126

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

(R1/L11, S1/L21).

* FR-F720-00340, 00490, FR-F740-00170, 00250

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

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

WIRING
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¢ FR-F720-00630 (FR-F740-00310) or more

1)Remove the upper screws.

2)Remove the lower screws.

3)Pull the jumper toward you to
remove.

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

R1/ 81/
" L11 L21 Power supply

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

Power supply terminal block
for the control circuit

4
S

[RLAIS/L2|T/L3]

Main power supply

FR-F720-00630 FR-F720-00770 to 01250 FR-F720-01540 or more
FR-F740-00310, 00380 FR-F740-00470, 00620 FR-F740-00770 or more
T o B S e
o ° @] ° ° : = .
oo a—
Power supply - DDDDDDDD o

terminal block for
the control circuit

[o][o][o]lo][o]f
B EE
jE U

0 o)

—— CAUTION

Do not turn off the control power (terminals R1/L11 and S1/L21) with the main circuit power (R/L1, S/L2, T/L3) on. Doing so may
damage the inverter. Make up a circuit which will switch off the main circuit power supply terminals R/L1, S/L2, T/L3 when the
control circuit power supply terminals R1/L11, S1/L21 are switched off.

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

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

The power capacity necessary when separate power is supplied from R1/L11 and S1/L21 differs according to the inverter capacity.

200V class FR-F720-00630 or less FR-F720-00770 FR-F720-00930 or more
B60VA 80VA 8OVA

400V class FR-F740-00310 or less FR-F740-00380 FR-F740-00470 or more
B60VA B60VA 8OVA

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

2.3.1

Control circuit terminals

I:l indicates that terminal functions can be selected using Pr. 178 to Pr. 196 (I/O terminal function selection) (Refer to page 108.)

(1)

Input signals

g | Terminal | Terminal Descriotion Rated Refer to
2| Symbol Name P Specifications
STF Forward Turn on the STF signal to start forward When the STF and
rotation start rotation and turn it off to stop. STR signals are turned 108
STR Reverse Turn on the STR signal to start reverse on simultaneously, the
rotation start | rotation and turn it off to stop. stop command is given.
Start self-
STOP holding Turn on the STOP signal to self-hold the start signal. 108
selection
RH, Multi-speed Multi-speed can be selected according to the combination of RH, 108
RM, RL | selection RM and RL signals.
JOG Jog mode Turn on the JOG signal to select Jog operation (initial setting) and 108
selection turn on the start signal (STF or STR) to start Jog operation.
Turn on the RT signal to select second function.
Second - " "
. When the second function such as "second torque boost" and
RT function " " . . 108
- second V/F (base frequency)" are set, turning on the RT signal .
selection . Input resistance
selects these functions. 4.7kOQ
Turn on the MRS signal (20ms or more) to stop the inverter V-oltage at
output. opening: 21 to
bl Output stop Use to shut off the inverter output when stopping the motor by 2$VDCg 108
electromagnetic brake. Contacts at
Used to reset fault output provided when fault occurs. short-circuited: 4
Turn on the RES signal for more than 0.1s, then turn it off. to 6mADC
RES Reset Initial setting is for reset always. By setting Pr.75, reset can be set 108
to enabled only at fault occurrence. Recover about 1s after reset
is cancelled.
5 . . Terminal 4 is made valid only when the AU signal is turned on. (The
= Terminal 4 input . .
£ : frequency setting signal can be set between 0 and 20mADC.) 149
s selection . f : . L
S AU Turning the AU signal on makes terminal 2 (voltage input) invalid.
g AU terminal is used as PTC input terminal (thermal protection of
O PTC input the motor). When using it as PTC input terminal, set the AU/PTC 101
switch to PTC.
Selectlop of When the CS signal is left on, the inverter restarts automatically at
automatic . - .
power restoration. Note that restart setting is necessary for this
Cs restart after . D . I 108
. operation. In the initial setting, a restart is disabled.
instantaneous (Refer to Pr. 57 Restart coasting time page 132)
power failure : ’ g pag
Contact input
common (sink) | Common terminal for contact input terminal (sink logic).
(initial setting)
External When connecting the transistor output (open collector output), such
SD transistor as a programmable controller, when source logic is selected, connect _ —
common the external power supply common for transistor output to this
(source) terminal to prevent a malfunction caused by undesirable currents.
24VDC power | Common output terminal for 24VDC 0.1A power supply (PC terminal).
supply common | Isolated from terminals 5 and SE.
External When connecting the transistor output (open collector output), such
transistor as a programmable controller, when sink logic is selected, connect
common (sink) | the external power supply common for transistor output to this Power supply
(initial setting) | terminal to prevent a malfunction caused by undesirable currents. voltage range
PC Contact input 19.2 to 28.8VDC 31
common Common terminal for contact input terminal (source logic). Permissible load
(source) current 100mA
24VDC power Can be used as 24VDC 0.1A power supply.
supply
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Terminal

Terminal

Rated

o
Q_ - -
2| Symbol Name PESETEET Specifications iR
10VDC+0.4V
10E Frequenc When connecting the frequency setting potentiometer at an initial | Permissible load 149
sett?n o}\;ver status, connect it to terminal 10. current 10mA
Ig P Change the input specifications of terminal 2 when connecting it 5.2VDC+0.2V
10 supply to terminal 10E. (Refer to Pr. 73 Analog input selection in page 154.) | Permissible load 149
current 10mA
Voltage input:
Input resistance
Inputting 0 to 5VDC (or 0 to 10V, 0 to 20mA) provides the 10kQ + 1kQ
Frequency maximum output frequency at 5V (10V, 20mA) and makes input | Maximum
2 settin and output proportional. Use Pr:. 73 to switch from among input 0 | Permissible 149
| 9 to 5VDC (initial setting), 0 to 10VDC, and 0 to 20mA. voltage 20VDC
(voltage) Set the voltage/current input switch in the ON position to select | Current input:
current input (0 to 20mA).*1 Input resistance
2 2450 + 50
= Maximum
? permissible
oy current 30mA
C
g Inputting 4 to 20mADC (or 0 to 5V, 0 to 10V) provides the Voltagejcufrent
3 maximum output frequency at 20mA (5V, 10V) makes input and
I Frequency output proportional. This input signal is valid only when the AU
4 setting signal is on (terminal 2 input is invalid). Use Pr. 267 to switch from = 149
(current) among input 4 to 20mA (initial setting), 0 to 5VDC, and 0 to iE
10VDC. Set the voltage/current input switch in the OFF position —~
to select voltage input (0 to 5V/0 to 10V).1 Jj A
Switch 1
Switch 2
Input resistance
Frequency Inputting 0 to +5 VDC or 0 to #10VDC adds this signal to terminal | 10kQ £ 1kQ
1 setting 2 or 4 frequency setting signal. Use Pr.73 to switch between the | Maximum 149
auxiliary input 0 to +5VDC and 0 to £+10VDC (initial setting). permissible voltage
+20VDC
5 z;i(i}#ency Common terminal for frequency setting signal (terminal 2, 1 or 4) 149
comn?on and analog output terminal AM and CA. Do not ground.

*1
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Set Pr. 73, Pr. 267, and a voltage/current input switch correctly, then input an analog signal in accordance with the setting.
Applying a voltage signal with voltage/current input switch on (current input is selected) or a current signal with switch off (voltage input is
selected) could cause component damage of the inverter or analog circuit of signal output devices. (For details, refer to page 149.)
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g | Terminal Terminal Description Rated Refer to
2| Symbol Name P Specifications
A1 1 changeover contact output indicates that the inverter
B1’ Relay output 1 | protective function has activated and the output stopped. Contact capacity: 114
- C1’ (Fault output) Fault: No conduction across B-C (Across A-C Continuity), 230VAC 0.3A
% Normal: Across B-C Continuity (No conduction across A-C) (Power
X A2, factor=0.4)
B2, Relay output 2 | 1 changeover contact output 30VDC 0.3A 114
C2
Inverter Switched low when the inverter output frequency is equal to or
RUN runnin higher than the starting frequency (initial value 0.5Hz). Switched 114
9 high during stop or DC injection brake operation.-1
Switched low when the output Permissible load
Up to frequency reaches within the range of 24VDC (27VDC
SuU P +10% (initial value) of the set frequency. maximum) 0.1A 114
frequency . . : . i
Switched high during acceleration/ (A voltage drop is
deceleration and at a stop. *1 3.4V maximum
5 Switched low when stall prevention is when the signal is
° Overload activated by the stall prevention on.)
o | OL . . ) ; 114
5 warning function. Switched high when stall Al de (4bit
© prevention is cancelled. *1 arm code (4bit) *1 Lowindicates that
S - - output the open collector
<% Instantaneous Switched low when an instantaneous output transistor
O | IPF ower failure power failure and under voltage is on (conducts). 114
P protections are activated. *1 High indicates
that the transistor
Switched low when the inverter output is off (does not
Frequenc frequency is equal to or higher than the conduct).
FU detgction Y preset detected frequency and high 114
when less than the preset detected
frequency. *1
SE Open collector | 01 terminal for terminals RUN, SU, OL, IPF, FU S —
output common
Load impedance
CA Analog current éOOQ tq 45?!(;2 128
output Select one e.g. output frequency from utput signal 0 to
> monitor items. (Not output during Outout item: 20mADC
o inverter reset.) Output fre L.Jenc Output signal 0 to
g The output signal is proportional to the (initir;l settiqn ) y 10VD_C ]
AM Analog voltage | magnitude of the corresponding 9 Permlsts;bliload 128
output monitoring item. current 1m
(load impedance
10k or more)
Resolution 8 bit
(3) Communication
2| Terminal Terminal
S o
>|  symbol Name Description Refer to
With the PU connector, communication can be made through RS-485.
(for connection on a 1:1 basis only)
_ PU Conforming standard  : EIA-485 (RS-485) 183
connector Transmission format : Multidrop link
Communication speed : 4800 to 38400bps
. Overall length : 500m (1640.42feet)
gi » | TXD+ Inverter
% .E TXD- tran§m|ISS|on With the RS-485 terminals, communication can be made through RS-485.
S termina Conforming standard  : EIA-485 (RS-485)
2 | RXD+ Inverter Transmission format : Multidrop link 185
3 reception Communication speed : 300 to 38400bps
J RXD- terminal Overall length : 500m (1640.42feet)
x sG Ground
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2.3.2 Changing the control logic

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

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

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

L U
L 1
%: ]

|
L] :ID

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

7/ Control circuit specifications

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>

~J

---»-- Current flow

o When using an external power supply for transistor output

@ Current flow concerning the input/output signal

when source logic is selected

Source logic
PC
| 1
Current
—
) STF o | Source
— ] I:—cljconnector
[eS 4
- |
/STR A p——
~v

"\,I r/
1| DC input (source type)

| <Example: QX80>

1
|
|RUN
i

---»-- Current flow

Sink logic type

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

@F\(Zoﬁyﬁe?ﬁsﬁq [ inverter
|

24VDC
N A R P L |0

-

G

Constant
voltage
circuit

---=-- Current flow

Source logic type

Use terminal SD as a common terminal, and perform
wiring as shown below. (Do not connect terminal PC of
the inverter with terminal +24V 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.)

output unit

|
]
e
|:
|

Constant
voltage [
circuit

T24VDC
..... Tél”‘:'h (SD)

---=--Current flow
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2.3.3 Control circuit terminal layout

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

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

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

(1) Common terminals of the control circuit (SD, 5, SE)

Terminals SD, 5, and SE are all common terminals (0V) for 1/0O signals and are isolated from each other. Do not
earth(ground) these terminals.

Avoid connecting the terminal SD and 5 and the terminal SE and 5.

Terminal SD is a common terminal for the contact input terminals (STF, STR, STOP, RH, RM, RL, JOG, RT, MRS, RES,
AU, CS).

The open collector circuit is isolated from the internal control circuit by photocoupler.

Terminal 5 is a common terminal for frequency setting signal (terminal 2, 1 or 4), analog current output terminal (CA)
and analog output terminal AM.

It should be protected from external noise using a shielded or twisted cable.

Terminal SE is a common terminal for the open collector output terminal (RUN, SU, OL, IPF, FU).

The contact input circuit is isolated from the internal control circuit by photocoupler.

(2) Signal inputs by contactless switches

The contacted input terminals of the inverter (STF, STR, STOP,
RH, RM, RL, JOG, RT, MRS, RES, AU, CS) can be controlled
using a transistor instead of a contacted switch as shown on the

right. 2 [C

+24V

STF, etc

Inverter

—4?—(|\) SD

External signal input using transistor

|
]
|
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2.3.4 Wiring instructions

1) 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).

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

\ \

Micro signal contacts Twin contacts

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

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

5) Itis recommended to use the cables of 0.75mm? gauge for connection to the control circuit terminals.
If the cable gauge used is 1.25mm? or more, the front cover may be lifted when there are many cables running or
the cables are run improperly, resulting in an operation panel contact fault.

6) The maximum wiring length should be 30m (98.43feet).

® Wiring of the control circuit of the FR-F720-03160 (FR-F740-01800) or more
For wiring of the control circuit of the FR-F720-03160 (FR-F740-01800) or more, separate away from wiring of the
main circuit.
Make cuts in rubber bush of the inverter side and lead wires.

<Wiring>

Rubber bush
(view from the inside) i

o o 'J

g of

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

WIRING
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2.3.5 When connecting the operation panel using a connection cable

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

Parameter unit connection cable
(FR-CB200O)(option)

Operation panel(FR-DUO07) B

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

REMARKS |

- Overall wiring length when the operation panel is connected: 20m(65.6 feet)
- Refer to the following when fabricating the cable on the user side.
Commercially available product examples
(as of Feb., 2008)

Product Type Maker
1) | 10BASE-T cable SGLPEV-T 0.5mm x 4P * | Mitsubishi Cable Industries, Ltd.
2) | RJ-45 connector 5-554720-3 Tyco Electronics Corporation

* Do not use pins No. 2, 8 of the 10BASE-T cable.

0%~ Refer to page 188 for RS-485 communication.
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2.3.6 RS-485 terminal block

- Conforming standard: EIA-485(RS-485)
- Transmission format: Multidrop link

- Communication speed: MAX 38400bps

OPEN
- Overall length: 500m :g: 4— Terminating resistor switch
100Q

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

RDA! RDB1 RDA2 RDB2
RXD1+{RXD1-)(RXD2+)(RXD2-

2.3.7 Communication operation

Using the PU connector or RS-485 terminal, you can perform communication operation from a personal computer
etc. When the PU connector is connected with a personal, FA or other computer by a communication cable, a user
program can run and monitor the inverter or read and write to parameters.

For the Mitsubishi inverter protocol (computer link operation), communication can be performed with the PU
connector and RS-485 terminal.

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

For further details, refer to page 183.

WIRING
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2.4 Connection of stand-alone option units

The inverter accepts a variety of stand-alone option units as required.

Incorrect connection will cause inverter damage or accident. Connect and operate the option unit carefully in

accordance with the corresponding option unit manual.

2.4.1

Connection of the brake unit (FR-BU2)

Connect the brake unit (FR-BU2) as shown below to improve the braking capability at deceleration.
(1) Connection example with the GRZG type discharging resitor

*1

—X
Three-phase AC

power supply

Connect the inverter terminals (P/+, N/-) and brake unit (FR-BU2) terminals so that their terminal names match with each other.

e 1 MC
iix, ,., . @ GRZG type

discharging resistor

L5m (16.4feet) or less -

(Incorrect connection will damage the inverter and brake unit.)

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

*3  Keep a wiring distance of within 5m (16.4feet) between the inverter, brake unit (FR-BU2) and discharging resistor. Even when
the wiring is twisted, the cable length must not exceed 10m (32.8feet).

*4 Itis recommended to install an external thermal relay to prevent overheat of discharging resistors.
<Recommended external thermal relay>

Brake Unit Discharging Resistor Recommended External Thermal Relay
FR-BU2-1.5K GZG 300W-50Q TH-N20CXHZ 1.3A
FR-BU2-3.7K GRZG 200-10Q TH-N20CXHZ 3.6A
FR-BU2-7.5K GRZG 300-5Q TH-N20CXHZ 6.6A
FR-BU2-15K GRZG 400-2Q TH-N20CXHZ 11A
FR-BU2-H7.5K GRZG 200-10Q TH-N20CXHZ 3.6A
FR-BU2-H15K GRZG 300-5Q TH-N20CXHZ 6.6A
FR-BU2-H30K GRZG 400-2Q TH-N20CXHZ 11A
CAUTION

Set "1" in Pr. 0 Brake mode selection of the FR-BU2 to use GRZG type discharging resistor.
Do not remove a jumper across terminal P/+ and P1 except when connecting a DC reactor.
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7 Connection of stand-alone option units

(2) FR-BR-(H) connection example with resistor unit

*1

*2
*3

*4

CAUTION

.......

Three phase AC
power supply

]
L—5m or Iess3—>|
Connect the inverter terminals (P/+, N/-) and brake unit (FR-BU2) terminals so that their terminal names match with each other.
(Incorrect connection will damage the inverter and brake unit.)

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

The wiring distance between the inverter, brake unit (FR-BU) and resistor unit (FR-BR) should be within 5m (16.4feet). Even
when the wiring is twisted, the cable length must not exceed 10m (32.8feet).

Normal: across TH1-TH2...close, Alarm: across TH1-TH2...open

Do not remove a jumper across terminal P/+ and P1 except when connecting a DC reactor.

(3) Connection example with MT-BRS5 type resistor unit

*1

*2
*3

*4
*5

——= CAUTION

T =2
g i
MCCB MG, Votor ON__OFF CRt
Three phase AC — < ~o_——0R/L1 U _[ &
power supply ~—F———*—=—+—98/L2 V
T T RTILBW
= 5m "3
1\ [~ or less
NTT— 18R P g
® Jgue PRT—95 =
4o 5] g
Inverter Brake unit Resistor unit
*5 FR-BU2 MT-BR5

Connect the inverter terminals (P/+, N/-) and brake unit (FR-BU2) terminals so that their terminal names match with each other.
(Incorrect connection will damage the inverter and brake unit.)

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

The wiring distance between the inverter, brake unit (FR-BU2) and resistor unit (MT-BR5) should be within 5m (16.4feet). If
twisted wires are used, the distance should be within 10m (32.8feet).

Normal: across TH1-TH2...open, Alarm: across TH1-TH2...close

CNB8 connector used with the MT-BUS5 type brake unit is not used.

Set "2" in Pr. 0 Brake mode selection of the FR-BU2 to use MT-BR5 type resistor unit.
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Connection of stand-alone option units \‘T

2.4.2 Connection of the brake unit (FR-BU/MT-BUS5)

When connecting the brake unit (FR-BU(H)/MT-BU5) to improve the brake capability at deceleration, make connection
as shown below.
(1) Connection with the FR-BU (FR-F720-02330 (FR-F740-01160) or less)

o
MccB _Me .
Three-phase AC | | : el
power supply | — | A
T Dt

Inverter

P/+j:
NG

D

le— 5m (16.4feet) —|

or less

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

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

*3  The wiring distance between the inverter, brake unit (FR-BU) and resistor unit (FR-BR) should be within 5m(16.4
feet). If twisted wires are used, the distance should be within 10m(32.8feet).

—— CAUTION
If the transistors in the brake unit should become faulty, the resistor can be unusually hot, causing a fire. Therefore, install a

magnetic contactor on the inverter’s input side to configure a circuit so that a current is shut off in case of fault.
Do not remove a jumper across terminal P/+ and P1 except when connecting a DC reactor.
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7 Connection of stand-alone option units

(2) Connection with the MT-BU5 (FR-F720-03160 (FR-F740-01800) or more)
After making sure that the wiring is correct, set "1" in Pr.30 Regenerative function selection. (Refer to page 105)

gt ; T
T
gl j ¢
el
MCCB MC ON OFF CR1 CR2
Three-phase —;9(/ : 'u/ ; :
AC power X — ro Lt
supply —tx o L
FE J FE J

5m(16 4feet) 5
orless

Inverter

|
@) CN8 []7

IH_fL

Brake unit Resistor unit
MT-BU5 MT-BR5

*1  When the power supply is 400V class, install a step-down transformer.
*2  The wiring length between the resistor unit and brake resistor should be 10m(32.8feet) maximum when
wires are twisted and 5m(16.4feet) maximum when wires are not twisted.

CAUTION
Install the brake unit in a place where a cooling air reaches the brake unit heatsink and within a distance of the cable supplied
with the brake unit reaches the inverter.

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

The brake unit which uses multiple resistor units has terminals equal to the number of resistor units. Connect one resistor unit

to one pair of terminal (P, PR).
<Inserting the CN8 connector>
Make cuts in rubber bush of the upper portion of the inverter and lead a cable.
1) Make cuts in the rubber bush for leading the CN8 connector cable with a nipper or cutter knife.

Rubber bushes

WIRING

Make cuts in
rubber bush

CN8 connector
Wire clamp

——
Insert the connector until
you hear a click sound.

R

2
9
$

>

s

— \
3
e
H s
&l

6~

—— CAUTION
Clamp the CN8 connector cable on the inverter side with a wire clamp securely.
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Connection of stand-alone option units \‘f

2.4.3 Connection of the brake unit (BU type)

Connect the brake unit (BU type) correctly as shown below. Incorrect connection will damage the inverter. Remove the jumper
across terminals HB-PC and terminals TB-HC of the brake unit and fit it to across terminals PC-TB.

i :
Three-phase AC E / | ! /
power supply ~ T e
B I
T*1
MC Discharging

resistor
Remove the

Fit a jumper jumper

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

—— CAUTION
The wiring distance between the inverter, brake unit and discharging resistor should be within 2m(6.56feet). If twisted wires are
used, the distance should be within 5m(16.4feet).

If the transistors in the brake unit should become faulty, the resistor can be unusually hot, causing a fire. Therefore, install a
magnetic contactor on the inverter's power supply side to shut off a current in case of fault.
Do not remove a jumper across terminal P/+ and P1 except when connecting a DC reactor.

2.4.4 Connection of the high power factor converter (FR-HC/MT-HC)

When connecting the high power factor converter (FR-HC) to suppress power harmonics, perform wiring securely as shown
below.

Incorrect connection will damage the high power factor converter and inverter.

After making sure that the wiring is correct, set "2" in Pr. 30 Regenerative function selection. (Refer to page 105.)

(1) Connection with the FR-HC (FR-F720-02330 (FR-F740-01160) or less)

! Qutside box High power factor converter |
E (FR-HCB) (FR-HC) ! Inverter
E Reactor1
. (FR-HCLO1)
MCCB MC

Three-phase —i—x/,/:—i—c//:— : R2

AC power  —x_——+o_i— : © S2

supply X o e T2

*1  Remove the jumpers across the inverter terminals R/L1-R1/L11, S/L2-S1/L21, and connect the control circuit power supply to the R1/L11 and S1/
L21 terminals. Always keep the power input terminals R/L1, S/L2, T/L3 open. Incorrect connection will damage the inverter. (E.OPT (option fault)
will occur. (Refer to page 266.))

*2 Do not insert the MCCB between terminals P/+ — N/- (P/+ — P/+, N/- — N/-). Opposite polarity of terminals N/-, P/+ will damage the inverter.

*3  Use Pr. 178 to Pr. 189 (input terminal function selection) to assign the terminals used for the X10 (X11) signal. (Refer to page 108.)
For communication where the start command is sent only once, e.g. RS-485 communication operation, use the X11 signal when making setting to
hold the mode at occurrence of an instantaneous power failure. (Refer to page 105.)

*4  Be sure to connect terminal RDY of the FR-HC to the X10 signal or MRS signal assigned terminal of the inverter, and connect terminal SE of the
FR-HC to terminal SD of the inverter. Without proper connecting, FR-HC will be damaged.

—— CAUTION

The voltage phases of terminals R/L1, S/L2, T/L3 and terminals R4, S4, T4 must be matched.
Use sink logic (initial setting) when the FR-HC is connected. The FR-HC cannot be connected when source logic is selected.
Do not remove a jumper across terminal P/+ and P1 except when connecting a DC reactor.
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7 Connection of stand-alone option units

(2) Connection with the MT-HC (FR-F720-03160 (FR-F740-01800) or more)

MT-HCLO1 MT-HCB MT-HCLO02 MT-HC Inverter

Motor

OR/L1T U®
©s/L2"1 Vv ®=®

Three-phase '
AC power !
supply —H<

RDY X10 *3
RSO BRES D
SE SD

1
R1/ S1/
R1 $1 L11 L21

W

MT-HCTR *4
Isolated transformer

*1  Remove the jumper across terminals R-R1, S-S1 of the inverter, and connect the control circuit power
supply to the R1 and S1 terminals. The power input terminals R/L1, S/L2, T/L3 must be open. Incorrect
connection will damage the inverter. (E.OPT (option fault) will occur. (Refer to page 266.)

*2 Do not insert the MCCB between terminals P/+ — N/- (P/+ — P/+, N/- — N/-). Opposite polarity of terminals
N, P will damage the inverter.

*3  Use Pr. 178 to Pr. 189 (input terminal function selection) to assign the terminals used for the X10 (X11) signal.
(Refer to page 108.) For communication where the start command is sent only once, e.g. RS-485
communication operation, use the X11 signal when making setting to hold the mode at occurrence of an
instantaneous power failure. (Refer to page 105.)

*4  Connect the power supply to terminals R1 and S1 of the MT-HC via an isolated transformer.

*5 Be sure to connect terminal RDY of the MT-HC to the X10 signal or MRS signal assigned terminal of the
inverter, and connect terminal SE of the MT-HC to terminal SD of the inverter. Without proper connecting,
MT-HC will be damaged.

—— CAUTION
Use sink logic (initial setting) when the MT-HC is connected. The MT-HC cannot be connected when source logic is
selected.

The voltage phases of terminals R/L1, S/L2, T/L3 and terminals R4, S4, T4 must be matched.
When connecting the inverter to the MT-HC, do not connect the DC reactor provided to the inverter.

WIRING

41



Connection of stand-alone option units \‘f

2.4.5 Connection of the power regeneration common converter (FR-CV)(FR-F720-

02330 (FR-F740-01160) or less)

When connecting the power regeneration common converter (FR-CV), make connection so that the inverter terminals

(P/+, N/-) and the terminal symbols of the power regeneration common converter (FR-CV) are the same.
After making sure that the wiring is correct, set "2" in Pr. 30 Regenerative function selection. (Refer to page 105.)

Three-phase
AC power
supply

*1

*2
*3
*4

*5

—— CAUTION

© R/L1
© S/L2 *1
© T/L3
R1/L11
- S1/L21
Dedicated stand-alone ~ FR-CV type
reactor (FR-CVL) Power regeneration Inverter
MCCB  MC1 common converter
R S Tt
RNy Qa1 Tos? QS22 PL+ QP+,
X e L AOS © T2/L3 N/L- © N/—
”””””” DO
240 QO PC
© R/L11 sD sD
© S/L21 +4 RDYA
© T/MC1
e RDYB X10+3
RSOO O RES

U
Vv
W@

-
o—(m)

Remove the jumpers across terminals R/L1-R1/L11 and S/L2-S1/L21 of the inverter, and connect the
control circuit power supply across terminals R1/L11-S1/L21. Always keep the power input terminals R/
L1, S/L2, T/L3 open. Incorrect connection will damage the inverter. (E.OPT (option fault) will occur. (Refer
to page 266.))

Do not insert an MCCB between the terminals P/+ — N/- (between P/L+ — P/+, between N/L- — N/-).
Opposite polarity of terminals N/-, P/+ will damage the inverter.

Assign the terminal for X10 signal using any of Pr: 178 to Pr. 189 (input terminal function selection).

(Refer to page 108)

Be sure to connect the power supply and terminals R/L11, S/L21, T/MCA1.

Operating the inverter without connecting them will damage the power regeneration common converter.
Be sure to connect terminal RDYB of the FR-CV to the X10 signal or MRS signal assigned terminal of the
inverter, and connect terminal SE of the FR-CV to terminal SD of the inverter. Without proper connecting,
FR-CV will be damaged.

The voltage phases of terminals R/L11, S/L21, T/MC1 and terminals R2/L1, S2/L2, T2/L3 must be matched.

Use sink logic (initial setting) when the FR-CV is connected. The FR-CV cannot be connected when source logic is

selected.

Do not remove a jumper across terminal P/+ and P1.
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7 Connection of stand-alone option units

2.4.6 Connection of power regeneration converter (MT-RC) (FR-F720-03160 (FR-F740-
01800) or more)

When connecting a power regeneration converter (MT-RC), perform wiring securely as shown below. Incorrect

connection will damage the regeneration converter and inverter. After connecting securely, set "1" in

Pr. 30 Regenerative function selection and "0" in Pr. 70 Special regenerative brake duty.

Inverter
MCCB
Three-phase | : ' : U @‘
AC power  —TX_i— : G-@
supply — i : 1 W@
Reset signal
T2 c
Be
A Alarm signal
R ————
S
T RDY,
EZ '\//ﬂ Ready signal
R1 S——
SE
A
S1 ©e
MT-RC
—— CAUTION
- When using the FR-F700 series together with the MT- Inverter input power supply (MC) [oN

RC, install a magnetic contactor (MC) at the input side of
the inverter so that power is supplied to the inverter after
1s or more has elapsed after powering on the MT-RC.
When power is supplied to the inverter prior to the MT-  MT-RC power supply (MCCB) 4| ON
RC, the inverter and the MT-RC may be damaged or the '

MCCB may trip or be damaged.
Refer to the MT-RC manual for precautions for connecting the power coordination reactor and others.

'
~—1s or more —
B 1

2.4.7 Connection of the power factor improving DC reactor (FR-HEL)

When using the DC reactor (FR-HEL), connect it between terminals P1-P/+.

For the FR-F720-02330 (FR-F740-01160) or less, the jumper connected across terminals P1-P/+ must be removed.
Otherwise, the reactor will not exhibit its performance.

For the FR-F720-03160 (FR-F740-01800) or more, a DC reactor is supplied. Always install the reactor.

§
L

Remove
the jumper.

—— CAUTION

The wiring distance should be within 5m(16.4feet).
The size of the cables used should be equal to or larger than that of the power supply cables (R/L1, S/L2, T/L3).(Refer to page 21)
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3 /PRECAUTIONS FOR USE
OF THE INVERTER

This chapter explains the "PRECAUTIONS FOR USE OF THE
INVERTER" for use of this product.
Always read the instructions before using the equipment
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3.3 Power-off and magnetic contactor (MC).................. 51 —
3.4 Inverter-driven 400V class motor .........c.ccoeevvneennnenn. 52
3.5 Precautions for use of the inverter ..........c...ceeee...... 53
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EMC and leakage currents \‘T

3.1 EMC and leakage currents

3.1.1 Leakage currents and countermeasures

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

(1) To-ground leakage currents

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

® Suppression technique
- If the carrier frequency setting is high, decrease the Pr. 72 PWM frequency selection setting. Note that motor noise
increases.Selecting Pr. 240 Soft-PWM operation selection makes the sound inoffensive.
- By using earth leakage circuit breakers designed for harmonic and surge suppression in the inverter's own line and
other line, operation can be performed with the carrier frequency kept high (with low noise).
® To-ground leakage currents
- Take caution as long wiring will increase the leakage current. Decreasing the carrier frequency of the inverter
reduces the leakage current.
- Increasig the motor capacity increases the leakage current. The leakage current of the 400V class is larger than
that of the 200V class.

(2) Line-to-line leakage currents
Harmonics of leakage currents flowing in static capacitances between the inverter output cables may operate the
external thermal relay unnecessarily. When the wiring length is long (50m (164.04feet) or more) for the 400V class

small-capacity model (FR-F740-00170 or less), the external thermal relay is likely to operate unnecessarily because
the ratio of the leakage current to the rated motor current increases.

® Line-to-line leakage current data example(200V class)

Motor Rated Motor Leakage Currents(mA) -Motor: SF-JR 4P
Capacity gu?rent?Ac)) Wiring length Wiring length -Carrier frequency: 14.5kHz
(kW(HP)) 50m(164.04feet) 100m(328.08feet) | -Used wire: 2mm?, 4cores

0.4(172) 1.8 310 500 Cabtyre cable

0.75(1) 3.2 340 530

1.5(2) 5.8 370 560

2.2(3) 8.1 400 590

3.7(5) 12.8 440 630

5.5(7.5) 19.4 490 680

7.5(10) 25.6 535 725

*The leakage currents of the 400V class are about twice as large.
MCCB MC The,_rlmal relay Motor
Power T L L
H H «--"T .
; i Inverter = ’ IM
Supply u/ M «--"1 «--~
T Line-to-line static
= capacitances =
Line-to-line leakage currents path
®Measures

- Use Pr. 9 Electronic thermal O/L relay.

- If the carrier frequency setting is high, decrease the Pr. 72 PWM frequency selection setting. Note that motor noise
increases.Selecting Pr. 240 Soft-PWM operation selection makes the sound inoffensive. To ensure that the motor is
protected against line-to-line leakage currents, it is recommended to use a temperature sensor to directly detect
motor temperature.

®|nstallation and selection of moulded case circuit breaker
Install a moulded case circuit breaker (MCCB) on the power receiving side to protect the wiring of the inverter input
side. Select the MCCB according to the inverter input side power factor (which depends on the power supply voltage,
output frequency and load). Especially for a completely electromagnetic MCCB, one of a slightly large capacity must
be selected since its operation characteristic varies with harmonic currents. (Check it in the data of the corresponding
breaker.) As an earth leakage circuit breaker, use the Mitsubishi earth leakage circuit breaker designed for
harmonics and surge suppression.
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(3) Selection of rated sensitivity current of earth leakage circuit breaker
When using the earth leakage current breaker with the inverter circuit, select its rated sensitivity current as follows,

independently of the PWM carrier frequency:

Breaker designed for harmonic and surge
suppression

Rated sensitivity current:

IAn > 10 x (Ig1 + Ign + Igi + 1g2 + Igm)
Standard breaker

Rated sensitivity current:

IAn > 10 x {Ig1 + Ign + Igi + 3 x (Ig2 + Igm)}

Ig1, Ig2: Leakage currents in wire path during commercial

power supply operation

Ign: Leakage current of inverter input side noise filter
Igm: Leakage current of motor during commercial power

supply operation

Igi: Leakage current of inverter unit

Example of leakage current per 1km during
the commercial power supply operation
when the CV cable is routed in metal conduit

Leakage current example of three-
phase induction motorduring the
commercial power supply operation

Leakage current example of
three-phase induction motor
during the commercial

Example of leakage current of
cable path per 1km during the
commercial power supply operation

when the CV cable is routed in

metal conduit

power supply operation
(200V 60Hz)

(Three-phase three-wire delta
connection 400V60Hz)

(Totally-enclosed fan-cooled
type motor 400V60Hz)

(200V 60Hz)

— —~ < 120 < 2.0

< <20 £ 13

g 120 £2 £ 100 E

@ 100 210 2 80 2 o7

c (0] [

g 80 gor £ 60 g os

3 60 305 3 3 03

° © 0.3 o 40 2 02

2 40 2 g 20 g

@ © 0.2 ~ x

X 20 < © 0 @

3 3 o 235 8142238 80150 o 1.5 3.77.515203755
3 — 0.1 55 3060100 2.2 55 1118, 53045

1.5 3.77.5 15223755
2.2 5.5 1118. 53045

Motor capacity (kW)

235 8142238 80150
55 3060100

Cable size (mm?)

Cable size (mm?) Motor capacity (kW)

For )\ connection, the amount of leakage current is appox.1/3 of the above value.

Example
®Selection example (in the case of the left figure (400V class A connection))
Breaker Designed for
Harmonic and Surge Standard Breaker
Suppression
1 5m(16.40feet)
5.5mm” x 5.5mm” x Leakage current Ig1 (mA) — x 66 x =0.1
5m(16.40feet)  60m(196.86feet) 3 1000m(3280.80feet)
/E,LE Nowe 30 Leakage current Ign (mA) 0 (without noise filter)
—5 v E—E (m) 400v, 1 (without EMC filter)

Leakage current Igi (mA)

(3HP) Refer to the following table for the leakage current of the inverter*
) * lgm 1 60m(196.86feet)
Igi Leakage current Ig2 (mA) — x 66 x =1.32
3 1000m(3280.80feet)
Motor leakage current Igm (mA) 0.36
Total leakage current (mA) 2.79 6.15
Rated sensitivity current (mA) 30 100

*  Refer to page 15 for the presence/absence of the EMC filter.

einverter leakage current (with and without EMC filter)
Input power conditions
(200V class: 220V/60Hz, 400V class: 440V/60Hz, power supply unbalance within 3%)

Voltage EMC Filter
v) ON (mA) | OFF (mA)
Phase 200 22(1) 1
grounding
;ﬁl 400 30 1
Earthed-neutral
system
400 1 1

*For the FR-F720-00046 and FR-F720-00077, the EMC filter is
always valid. The leakage current is TmA.

—— CAUTION
Install the earth leakage circuit breaker (ELB) on the input side of the inverter.

In the A connection earthed-neutral system, the sensitivity current is blunt against an ground fault in the inverter output side.
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)

When the breaker is installed on the output side of the inverter, it may be unnecessarily operated by harmonics even if the effective
value is less than the rating.In this case, do not install the breaker since the eddy current and hysteresis loss will increase, leading to
temperature rise.

The following models are standard breakers....BV-C1, BC-V, NVB, NV-L, NV-G2N, NV-G3NA and NV-2F earth leakage relay (except
NV-ZHA), NV with AA neutral wire open-phase protection

The other models are designed for harmonic and surge suppression....NV-C/NV-S/MN series, NV30-FA, NV50-FA, BV-C2, earth
leakage alarm breaker (NF-Z), NV-ZHA, NV-H

PRECAUTIONS FOR USE OF THE INVERTER
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3.1.2 EMC measures

Some electromagnetic noises enter the inverter to malfunction it and others are radiated by the inverter to malfunction
peripheral devices. Though the inverter is designed to have high immunity performance, it handles low-level signals, so
it requires the following basic techniques. Also, since the inverter chops outputs at high carrier frequency, that could
generate electromagnetic noises. If these electromagnetic noises cause peripheral devices to malfunction, EMI
measures should be taken. These techniques differ slightly depending on EMI paths.

1)Basic techniques
Do not run the power cables (I/O cables) and signal cables of the inverter in parallel with each other and do not
bundle them.
Use twisted pair shielded cables for the detector connection and control signal cables, and connect the sheathes
of the shield cables to terminal SD.
Ground the inverter, motor, etc. at one point.

2)Techniques to reduce electromagnetic noises that enter and malfunction the inverter (immunity measures)
When devices that generate many electromagnetic noises (which use magnetic contactors, magnetic brakes, many
relays, for example) are installed near the inverter and the inverter may be malfunctioned by electromagnetic noises,
the following measures must be taken:
Provide surge suppressors for devices that generate many electromagnetic noises to suppress electromagnetic
noises.
Fit data line filters to signal cables.
Ground the shields of the detector connection and control signal cables with cable clamp metal.

3) Techniques to reduce electromagnetic noises that are radiated by the inverter to malfunction peripheral devices (EMI
measures)
Inverter-generated electromagnetic noises are largely classified into those radiated by the cables connected to the
inverter and inverter main circuits (I/0), those electromagnetically and electrostatically induced to the signal cables of
the peripheral devices close to the main circuit power supply, and those transmitted through the power supply cables.

Inverter generated || _(Air propagated Noise directly ~-Path 1)

electromagnetic noise radiated from inverter

noise - .
Noise radiated from [ o 2) ( O )
power supply cable 5) g Telephone
motor connocion cable |*“Path 3) j

EIectro_magngtm ...Path 4)‘ 5)
induction noise

. EIectrostatp ---Path 6)
induction noise

Electrical path Noise propagated through] .
propagated noise power supply cable Path 7)
Noise from ground
cable due to leakage |---Path 8)

current
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7 EMC and leakage currents

Propagation Path Measures

When devices that handle low-level signals and are liable to malfunction due to electromagnetic noises,

e.g. instruments, receivers and sensors, are contained in the enclosure that contains the inverter or when

their signal cables are run near the inverter, the devices may be malfunctioned by air-propagated

electromagnetic noises. The following measures must be taken:

(1) Install easily affected devices as far away as possible from the inverter.

(2) Run easily affected signal cables as far away as possible from the inverter and its 1/0 cables.

1) 2) 3) (3) Do not run the signal cables and power cables (inverter I/O cables) in parallel with each other and do
not bundle them.

(4) Set the EMC filter ON/OFF connector of the inverter to the ON position. (Refer to page 15)

(5) Insert a common mode filters into I/O and capacitors between the input lines to suppress cable-
radiated noises.

(6) Use shield cables as signal cables and power cables and run them in individual metal conduits to
produce further effects.

When the signal cables are run in parallel with or bundled with the power cables, magnetic and static

induction noises may be propagated to the signal cables to malfunction the devices and the following

measures must be taken:

(1) Install easily affected devices as far away as possible from the inverter.

4)5) 6) (2) Run easily affected signal cables as far away as possible from the I/O cables of the inverter.

(3) Do not run the signal cables and power cables (inverter I/O cables) in parallel with each other and do
not bundle them.

(4) Use shield cables as signal cables and power cables and run them in individual metal conduits to
produce further effects.

When the power supplies of the peripheral devices are connected to the power supply of the inverter in
the same line, inverter-generated noises may flow back through the power supply cables to malfunction
7) the devices and the following measures must be taken:

(1) Set the EMC filter ON/OFF connector of the inverter to the ON position. (Refer to page 15)

(2) Install the common mode filter (FR-BLF, FR-BSFO01) to the power cables (output cable) of the inverter.

When a closed loop circuit is formed by connecting the peripheral device wiring to the inverter, leakage
8) currents may flow through the ground cable of the inverter to malfunction the device. In such a case,
disconnection of the ground cable of the device may cause the device to operate properly.

® Data line filter
Noise entry can be prevented by providing a data line filter for the detector cable etc.

©® Noise reduction examples

Enclosure f?ggﬂi‘?,scf, carrer Install the filter (FR-BLF, FR-BSF01)

v i\/on the inverter output side
Inverter _— r ,

: - ! FR- [
powelr : EMC filter! Inverter HBLF H IM ) Motor
supply 1 /

' i Use 4-core cable for motor power cable
| and use one cable as earth (ground) cable.

Use a twisted pair shielded cable

Separate inverter and |

power line by more than
30cm (11.81inches) ( ~|—>
least 10cm (3. 93|nches ]I

from sensor circuit.

i Sensor
Control X | Power oa ¥ \

power supply A1

supply X for sensor % 7
Do not earth (ground) ! ¥ Do not earth (ground) shield
enclosure directly - - but connect it to signal common cable.

Do not earth (ground)
control cable
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EMC and leakage currents \‘T

3.1.3 Power supply harmonics

The inverter may generate power supply harmonics from its converter circuit to affect the power generator, power
capacitor etc. Power supply harmonics are different from noise and leakage currents in source, frequency band and
transmission path. Take the following countermeasure suppression techniques.

® The differences between harmonics and noises are indicated below:

Item

Harmonics

Noise

Frequency

Normally number 40 to 50 max.
(3kHz or less)

High frequency (several 10kHz to 1GHz order)

Environment

To-electric channel, power impedance

To-space, distance, wiring path

Theoretical calculation possible

Quantitative understanding

Random occurrence, quantitative grasping difficult

Generated amount

Nearly proportional to load capacity

Depending on the current fluctuation ratio (larger as
switching is faster)

Affected equipment immunity | Specified in standard per equipment

Different depending on maker's equipment
specifications

Suppression example Provide reactor.

Increase distance.

® Measures

The harmonic current generated from the inverter
to the input side differs according to various
conditions such as the wiring impedance, whether
a reactor is used or not, and output frequency and
output current on the load side.

For the output frequency and output current, we
understand that they should be calculated in the
conditions under the rated load at the maximum
operating frequency.

Power supply

DC reactor

MCCB MC  ------
o Ri X
s Y
T iz
= :
AC reacto
(FF\E:;T_F) Inverter Do not insert power

factor improving capacitor.

—— CAUTION

The power factor improving capacitor and surge suppressor on the inverter output side may be overheated or damaged by the
high frequency components of the inverter output. Also, since an excessive current flows in the inverter to activate overcurrent
protection, do not provide a capacitor and surge suppressor on the inverter output side when the motor is driven by the inverter.
For power factor improvement, install a reactor on the inverter input side or in the DC circuit.
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7 Installation of a reactor

3.2 Installation of a reactor

When the inverter is connected near a large-capacity power transformer (1000kVA or more) or when a power capacitor is to
be switched over, an excessive peak current may flow in the power input circuit, damaging the converter circuit. To prevent
this, always install the AC reactor (FR-HAL)

AC reactor Inverter (kVA)
MCCB MC (FR-HAL) £ 5300
R! X 3 5000 | Capacities requiring
R _— < _ T T @ > 4000 4installation of
; i i > AC reactor
Power : o S Y 8% 3000
T T I | 5 ®©
supply : T . g S 2000
' R i H 1000 +
******* o

110165 247 330 420 550 kVA
R J Inverter capacity
DC reactor (FR-HEL) *

* When connecting the FR-HEL to the FR-F720-02330 (FR-F740-01160) or less, remove the jumper across terminals P/+ - P1. For
the FR-F720-03160 (FR-F740-01800) or more, a DC reactor is supplied. Always install the reactor.

[ REMARKS |

The wiring length between the FR-HEL and inverter should be 5m maximum and minimized. Use the same wire size as that of the
power supply wire (R/L1, S/L2, T/L3). (Refer to page 21)

3.3 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 4 for selection.)

1)To release the inverter from the power supply when the fault occurs or when the drive is not functioning (e.g.
emergency stop operation).

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

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

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

[ REMARKS |

Since repeated inrush current at power on will shorten the life of the converter circuit (switching life is 100 million times (about
500,000 times for FR-F720-01540 or more)), frequent starts/stops must be avoided. Turn on/off the inverter start controlling
terminals (STF, STR) to run/stop the inverter.

¢ Inverter start/stop circuit example

MCCB
—X As shown on the left, always use the start signal
Power ___y | Tothe (ON or OFF across terminals STF or STR-SD) to

supply Motor 1 ake a start or stop. (Refer to page 112)

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

*2 Connect the power supply terminals R1/L11, S1/L21
of the control circuit to the primary side of the MC to
hold an alarm signal when the inverter's protective
circuit is activated. At this time, remove jumpers
across terminals R/L1-R1/L11 and S/L2-S1/L21.
(Refer to page 25 for removal of the jumper.)

Operation preparation

RA

STF(STR)
Start/Stop Z$SD—
MC

Operation
— T . RA *
Stop RA

(2) Handling of the inverter output side magnetic contactor

Switch the magnetic contactor between the inverter and motor only when both the inverter and motor are at a stop.
When the magnetic contactor is turned on while the inverter is operating, overcurrent protection of the inverter and
such will activate. When an MC is provided to switch to a commercial power supply, for example, it is recommended to
use bypass operation Pr. 135 to Pr. 139 (Refer to page 221).
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Inverter-driven 400V class motor X

3.4 Inverter-driven 400V class motor

In the PWM type inverter, a surge voltage attributable to wiring constants is generated at the motor terminals.
Especially for a 400V class motor, the surge voltage may deteriorate the insulation. When the 400V class motor is
driven by the inverter, consider the following measures:

® Measures

It is recommended to take either of the following measures:

(1

(2)

—— CAUTION

Rectifying the motor insulation and limiting the PWM carrier frequency according to the wiring length

For the 400V class motor, use an insulation-enhanced motor.

Specifically,

1)Specify the "400V class inverter-driven insulation-enhanced motor".

2)For the dedicated motor such as the constant-torque motor and low-vibration motor, use the "inverter-driven,
dedicated motor".

3)Set Pr. 72 PWM frequency selection as indicated below according to the wiring length

Wiring Length
50m or less 50m to 100m exceeding 100m
Pr. 72 PWM frequency selection | 15(14.5kHz) or less 9(9kHz) or less 4(4kHz) or less

Suppressing the surge voltage on the inverter side
Connect the surge voltage suppression filter (FR-ASF-H) to the FR-F720-02330 (FR-F740-01160) or less and the
sine wave filter (MT-BSL/BSC) to the FR-F720-03160 (FR-F740-01800) or more on the inverter output side.

For details of Pr. 72 PWM frequency selection , refer to page 148. (When using an optional sine wave filter (MT-BSL/BSC) for the or
more, set "25" in Pr.72 (2.5kHz).)

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

3.5 Precautions for use of the inverter

The FR-F700 series is a highly reliable product, but incorrect peripheral circuit making or operation/handling method
may shorten the product life or damage the product.
Before starting operation, always recheck the following items.

(1)
(2)
(©)

(4)

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

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

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

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

Refer to page 21 for the recommended cable sizes.

The overall wiring length should be 500m (1640.4 feet) 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 24.)

Electromagnetic wave interference

The input/output (main circuit) of the inverter includes high frequency components, which may interfere with the
communication devices (such as AM radios) used near the inverter. In this case, set the EMC filter valid to minimize
interference. (Refer to page 15)

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

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

A short circuit or 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 a ground fault caused by wiring inadequacy or reduced motor insulation resistance
may damage the inverter modules.
Fully check the to-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 (ON/OFF of STF and STR signals) to start/stop the inverter. (Refer to page 14)

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

(12) Provide electrical and mechanical interlocks for MC1 and

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

MC2 which are used for bypass operation. - 'MC1 Interlock
When the wiring is incorrect or if there is an electronic Power RIL1 U X !
bypass circuit as shown on the right, the inverter will be suppl ﬂ%f—cﬁq-@
damaged when the power supply is connected to the PRl Stz v o T MC2 .
inverter U, V, W terminals due to arcs generated at the time TL3 W Undesirable current

of switch-over or chattering caused by a sequence error. Inverter
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Precautions for use of the inverter X

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

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

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

(16) When the motor speed is unstable, due to change in the frequency setting signal caused by electromagnetic noises from
the inverter, take the following measures when applying the motor speed by the analog signal.
Do not run the signal cables and power cables (inverter I/O cables) in parallel with each other and do not bundle them.
Run signal cables as far away as possible from power cables (inverter /O cables).
Use shield cables as signal cables.
Install a ferrite core on the signal cable (Example: ZCAT3035-1330 TDK).
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Failsafe of the system which uses
7 the inverter

3.6 Failsafe of the system which uses the inverter

When a fault occurs, the inverter trips to output a fault signal. However, a fault output signal may not be output at an inverter
fault 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
1 Inverter protective Operation check of an alarm contact Fault output signal 114
function operation Circuit error detection by negative logic | ALM signal
. . . Operation ready signal
2) | Inverter running status Operation ready signal check (RY signal) 114
. . Start signal
3) | Inverter running status ';Lj’r?r:‘i’nCh;C':];f the start signal and (STF signal, STR signal) 112, 114
9519 Running signal (RUN signal)
Start signal
4) | Inverter running status Logic check of the start signal and (STF signal, STR S|gpal) . 112, 119
output current Output current detection signal
Y12 signal
1) Check by the output of the inverter fault signal
. . > Inverter fault occurrence
When the fault occurs and the inverter trips, the fault output § (trip)
signal (ALM signal) is output (ALM signal is assigned to =N JL
terminal A1B1C1 in the initial setting). =
Check that the inverter functions properly. § _

In addition, negative logic can be set (on when the inverter is Lo

P | Time
ALM
normal, off when the fault occurs). LON[OFF ]
i

(when output
at NC contact)

RES ON |OFF

Reset processing

(about 1s=

Reset ON
2)Checking the inverter operating status by the inverter

Power
operation ready completion signal suppwq ON Iﬂ:

Operation ready signal (RY signal) is output when the STE i ON OFF |

inverter power is on and the inverter becomes operative.

Check if the RY signal is output after powering on the RH ! o ‘
inverter. I i 3 3 DC in‘jection brake
§ 3 3 ‘ opera}ion point
3) Checking the inverter operating status by the start signal g Er(;kizji;i?;‘tion
input to the inverter and inverter running signal. 2 ‘ l |
The inverter running signal (RUN signal) is output when the S|P3 S’“"’i”gf""ql"’”‘?’l ‘ | >
inverter is running (RUN signal is assigned to terminal RUN fprsce:iingi i Time
in the initial setting). «—> : : 1
Check if RUN signal is output when inputting the start signal ~ RY Q ON; OFF
ON OFF

to the inverter (forward signal is STF signal and reverse RUN
signal is STR signal). For logic check, note that RUN signal
is output for the period from the inverter decelerates until

output to the motor is stopped, configure a sequence
considering the inverter deceleration time

PRECAUTIONS FOR USE OF THE INVERTER
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Failsafe of the system which uses the

inverter X

4) Checking the motor operating status by the start signal input to the inverter and inverter output current detection signal.

The output current detection signal (Y12 signal) is output when the inverter operates and currents flows in the motor.
Check if Y12 signal is output when inputting the start signal to the inverter (forward signal is STF signal and reverse
signal is STR signal). Note that the current level at which Y12 signal is output is set to 110% of the inverter rated current
in the initial setting, it is necessary to adjust the level to around 20% using no load current of the motor as reference with
Pr.150 Output current detection level.

For logic check, as same as the inverter running signal (RUN signal), the inverter outputs for the period from the inverter
decelerates until output to the motor is stopped, configure a sequence considering the inverter deceleration time.

Output Pr. 190 to Pr. 196 Setting
Signal Positive logic | Negative logic * When using various signals, assign functions to Pr. 190 1o Pr.
ALM 99 199 196 (output terminal function selection) referring to the table on
RY 11 111 the left.
RUN 0 100
Y12 12 112
—— CAUTION

Changing the terminal assignment using Pr. 190 to Pr. 196 (output terminal function selection) may affect the other functions. Make
setting after confirming the function of each terminal.

(2)

1

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 fault output signal, start
signal and RUN signal output, there is a case where a fault output signal is not output and RUN signal is kept output
even if an inverter fault 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.

) 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
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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

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

To the alarm detection sensor




4 / PARAMETERS

This chapter explains the "PARAMETERS" for use of this
product.
Always read this instructions before use.
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Operation panel (FR-DUOQ7)

AN
4.1 Operation panel (FR-DUO07)

4.1.1 Parts of the operation panel (FR-DUO07)

Operation mode indication

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

Rotation direction indication
FWD: Lit during forward rotation
REV: Lit during reverse rotation
On: Forward/reverse operation
Flickering:  When the frequency command is

Unit indication not given even if the

- Hz: Lit to indicate frequency.

- A: Lit to indicate current.

- V: Lit to indicate voltage.

(Flicker when the set frequency monitor is

forward/reverse command is given.
When the MRS signal is input.

Monitor indication

displayed.) Lit to indicate monitoring mode.

No function

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

Start command
forward rotation

Start command
reverse rotation

Stop operation

&
/ Setting dial
(Setting dial: Mitsubishi inverter \
dial)

Used to change the
frequency setting and
parameter values.

Fault can be reset when
protective function is
activated (fault).

@Used to set each setting.

If pressed during operation, monitor
changes as below;

Running Output Output

Mode frequency | current voltage

switchover x |
Used to change
each setting mode.

MITSUBISHI

FREQROL F 700

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

Operation mode switchover

Used to switch between the PU and external operation mode.

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

EXT: External operation mode
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Used to stop Run command.
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7/ Operation panel (FR-DUQ7)

4.1.2 Basic operation (factory setting)

Operation mode switchover

At powering on (external operation mode)

OO |

e |

ON |
. - - 2 —
bl S [ — )
PU Jog operation mode

@ (Refer to page 60) X LLJS
" 4 (Exampleﬁq
! PU operation mode Value change £ and frequency flicker. ‘
(output frequency monitor) Frequency setting has been

written and completed!!

SRbs By coofve By o

Output current monitor Output voltage monitor

Monitor/frequency setting

- -

o
c
= == Displays the current
n Parameter setting mode setting
5 N
©

o" Wy
g '(Exampleﬁ
®©
o =

Parameter and a setting value
flicker alternately.

Parameter write is completed!!

Parameter
all clear

Parameter clear

Parameter copy

[Operation for displaying faults history] (Refer to page 252)
H Past eight faults can be displayed.
S —
(The latest fault is ended by ".".)

When no fault history exists, m is displayed.

Faults history

PARAMETERS
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Operation panel (FR-DUQ7) X

4.1.3 Change the parameter setting value

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

Operation ——— —— Display ——

P MON © 1211
,',','_,' C PU EXT NET

1.Screen at powering on
The monitor display appears.

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

" IR

REV FWD
— ——)

The parameter
3.Press to choose the parameter = m nuth))er read
setting mode. previously appears.
4 Tum untl & ! (Pr. 1) appears. 2 m
5.Press@ to read the currently set value. —TT
" 200" initial value) appears. @ = ,',:' ,'_: ,'_,' C
/ P ——— "4
.Turn ) to change it to the set Cnnn
6.7um () get = =i
value "S 0. N\
- Hz
7 .Press to set. C 710 CE u
@ @ |:> U U T

Flicker --- Parameter settlng complete!!
- 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.

m are displayed ... Why?

)
e
o

& £~ ! appears. ... Write disable error
£-2 appears. ...... Write error during operation
£-3 appears. ...... Calibration error
£r4 appears. ..... Mode designation error

For details refer to page 258.

REMARKS

- The number of digits displayed on the operation panel (FR-DUOQ7) 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. The second decimal places can not be displayed nor set.

4.1.4 Setting dial push

Push the setting dial (

60

) to display the set frequency currently set.



4.2 Parameter list

Z

Parameter list

4.2.1

Parameter list

In the initial setting, only the simple mode parameters are displayed.
Set Pr. 160 User group read selection as required.

- The parameters marked @ are the simple mode parameters.

Parameter Name Ll SClil Remarks
Value Range
9999 Only the simple mode parameters can be displayed.

Simple mode and extended mode parameters can be

User group read 0 .

160 ' 0 displayed.
selection : :
1 Only the parameters registered in the user group can be
displayed.
REMARKS |

- The parameters marked with |:| in the table allow its setting to be changed during operation even if "0" (initial
value) is set in Pr. 77 Parameter write selection.
- Refer to the appendix 2 (page 308) for instruction codes for communication and availability of parameter clear, all clear, and
parameter copy of each parameter.

g Initial Rl Customer
Function | Parameters Name Setting Range Setting to .
Value Setting
Increments Page
6/4/3/2/
0, 0,
0 Torque boost 0 to 30% 0.1% 1.51% 72
1 Maximum frequency 0 to 120Hz 0.01Hz 120/60Hz 81
2 Minimum frequency 0 to 120Hz 0.01Hz OHz 81
@ 3 Base frequency 0 to 400Hz 0.01Hz 60Hz 83
'% 4 Multi-speed setting (high speed) 0 to 400Hz 0.01Hz 60Hz 87
é 5 Multi-speed setting (middle speed) 0 to 400Hz 0.01Hz 30Hz 87
'é 6 Multi-speed setting (low speed) 0 to 400Hz 0.01Hz 10Hz 87
o 7 Acceleration time 0 to 3600/ 360s 0.1/0.01s 5s/15s 94
8 Deceleration time 0 to 3600/ 360s 0.1/0.01s 10s/30s 94
Rated
9 Electronic thermal O/L relay 0 to 500/0 to 3600A 0.01/0.1A inverter 98
current
5 10 | DC injection brake operation 0 to 120Hz, 9999 0.01Hz 3Hz 103
2 o frequency
L fu 11 DC injection brake operation time 0 to 10s, 8888 0.1s 0.5s 103
= 0
8 12 DC injection brake operation voltage | 0to 30% 0.1% 4/2/11% 103
— 13 | Starting frequency 0 to 60Hz 0.01Hz 0.5Hz 96
— 14 Load pattern selection 0,1 1 1 85
5 15 Jog frequency 0 to 400Hz 0.01Hz 5Hz 89
s
BERN)

3 16 | Jog acceleration/deceleration time 0 to 3600/360s 0.1/0.01s 0.5s 89
— 17 MRS input selection 0,2 1 0 110
— 18 High speed maximum frequency 120 to 400Hz 0.01Hz 120/60Hz 81
— 19 Base frequency voltage 0 to 1000V, 8888, 9999 0.1V 9999 83
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Parameter list

AN

Minimum

Refer

Function | Parameters Name Setting Range Setting el to Custqmer
Value Sefting
Increments Page
N - -
= 8 20 Acceleration/deceleration reference 1 to 400Hz 0.01Hz 60Hz 94
o= frequency
g5
L®
QO =
oo . . .
23 21 fAcceIeratlonldeceleratlon time 0.1 1 0 94
@ increments
©
IS 22 | stall prevention operation level 0 to 120%, 9999 0.1% 110% 75
o Stall prevention operation level
a 23 compensation factor at double speed 0to 150%, 9999 0.1% 9999 75
e}
§°’ 2g Multi d setting (4 dto7
[ -
?< | to ulti-speed setting (4 speed to 0 to 400Hz, 9999 0.01Hz 9999 87
= 0 speed)
s 27
=
o 28 Multi-speed input compensation 0 1 1 0 91
selection ’
L 29 Acceleration/deceleration pattern 0123 1 0 97
selection o
— 30 Regenerative function selection 0,2/0,1,2 1 0 105
31 Frequency jump 1A 0 to 400Hz, 9999 0.01Hz 9999 82
Q.
g 32 Frequency jump 1B 0 to 400Hz, 9999 0.01Hz 9999 82
> 33 | Frequency jump 2A 0 to 400Hz, 9999 0.01Hz 9999 82
§ 34 Frequency jump 2B 0 to 400Hz, 9999 0.01Hz 9999 82
§ 35 Frequency jump 3A 0 to 400Hz, 9999 0.01Hz 9999 82
[T
36 Frequency jump 3B 0 to 400Hz, 9999 0.01Hz 9999 82
— 37 Speed display 0, 1 to 9998 1 0 122
2 c 41 Up-to-frequency sensitivity 0 to 100% 0.1% 10% 118
§ % 42 Output frequency detection 0 to 400Hz 0.01Hz 6Hz 118
(] "
S5 | 43 |Outputfrequency detection for 0 to 400Hz, 9999 0.01Hz 9999 118
L reverse rotation ’ ’
Second acceleration/deceleration
44 time 0 to 3600/360s 0.1/0.01s 5s 94
45 Second deceleration time 0 to 3600/360s, 9999 0.1/0.01s 9999 94
@ 46 | Second torque boost 0 to 30%, 9999 0.1% 9999 72
o
35 47 Second V/F (base frequency) 0 to 400Hz, 9999 0.01Hz 9999 83
[
2 Second stall prevention operation
e 48 current 0to 120% 0.1% 110% 75
§ 49 Second stall prevention operation 0 to 400Hz. 9999 0.01Hz OHz 75
n frequency ’ )
50 Second output frequency detection 0 to 400Hz 0.01Hz 30Hz 118
51 | Second electronic thermal O/L relay | 9 10 gggéﬁgggg 0.01/01A | 9999 98
52 DU/PU main display data selection (2):,35{062’58 t5°01t§’5177’12000’ 1 0 123
[%2] ’ )
[
° . . . 1103, 5,6,8to 14, 17,
g 54 | CA terminal function selection 21, 24, 80 52, 53 1 1 123
>
“CC) 55 Frequency monitoring reference 0 to 400Hz 0.01Hz 60Hz 128
% Rated
b= 56 Current monitoring reference 0 to 500A/0 to 3600A 0.01/0.1A inverter 128
current
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Minimum i | Re™er | cugtomer
Function | Parameters Name Setting Range Setting Value to Settn
Increments Page o
[92]
c . . 0, 0.1 to 5s, 9999/
o8 57 | Restart coasting time ’ ’ 0.1s 9999 132
58 0, 0.1 to 30s, 9999
€ >
2
£
< % 58 Restart cushion time 0 to 60s 0.1s 1s 132
[0
— 59 Remote function selection 0,1,2,3 1 92
— 60 | Energy saving control selection 0,4,9 1 142
— 65 Retry selection Oto5 1 138
Stall prevention operation reduction
— 66 starting frequency 0 to 400Hz 0.01Hz 60Hz 75
. 67 Number of retries at fault occurrence | 0to 10, 101 to 110 1 0 138
E 68 Retry waiting time 0to 10s 0.1s 1s 138
69 Retry count display erase 0 1 0 138
— 70 Special regenerative brake duty 0to 10% 0.1% 0% 105
— 71 Applied motor 0,1,2,20 1 0 102
— 72 PWM frequency selection 0to 15/0 to 6, 25 1 2 148
— 73 Analog input selection 0to7,10to 17 1 1 149
— 74 Input filter time constant Oto8 1 1 155
o 75 Reset selection/disconnected PU 0to 3,14 to 17, 1 14 163
detection/PU stop selection 100 to 103, 114 to 117
— 76 Fault code output selection 0,1,2 1 0 140
— 77 Parameter write selection 0,1,2 1 0 166
— 78 Reverse rotation prevention selection | 0, 1, 2 1 0 167
— 79 | Operation mode selection 0,1,2,3,4,6,7 1 0 169
Q0P Motor capacity(simple magnetic flux | 0.4 to 55kW, 9999/
TR 80 | ector control) 0 to 3600kW, 9999 0.01/0.TkW | 9999 &
g s
S
09 0 to 5002, 9999/ 0.0010Q/
2 % 90 Motor constant (R1) 0 to 400mQ, 9999 0.01ma 9999 73
o=
100 | VIF1(first frequency) 0 to 400Hz, 9999 0.01Hz 9999 86
101 | VIF1(first frequency voltage) 0 to 1000V 0.1V ov 86
LSL 102 | VIF2(second frequency) 0 to 400Hz, 9999 0.01Hz 9999 86
_‘E 103 | VIF2(second frequency voltage) 0 to 1000V 0.1V ov 86
E- 104 | V/IF3(third frequency) 0 to 400Hz, 9999 0.01Hz 9999 86
2 105 | V/IF3(third frequency voltage) 0 to 1000V 0.1V ov 86
2 106 | V/IF4(fourth frequency) 0 to 400Hz, 9999 0.01Hz 9999 86
§ 107 | VIF4(fourth frequency voltage) 0 to 1000V 0.1V ov 86
108 | V/F5(fifth frequency) 0 to 400Hz, 9999 0.01Hz 9999 86
109 | VIF5(fifth frequency voltage) 0 to 1000V 0.1V oV 86
c 117 | PU communication station number 0 to 31 1 0 188
'% 118 | PU communication speed 48, 96, 192, 384 1 192 188
% 119 | PU communication stop bit length 0,1, 10, 11 1 1 188
g 120 | PU communication parity check 0,1,2 1 2 188
8 121 Number of PU communication retries | 0 to 10, 9999 1 1 188
5 — -
g | 122 |PYcommunication check time 0,0.1t0 999.8s, 9999 0.1s 9999 188
o interval
C . . e .
8 123 | PU communication waiting time 0 to 150ms, 9999 1 9999 188
=) setting
& 124 | PU communication CR/LF selection 0,1,2 1 1 188
— 125 | Terminal 2 frequency setting gain 0 to 400Hz 0.01Hz 60Hz 156
frequency
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Parameter list \‘T
i Initial REle] Customer
Function | Parameters Name Setting Range Setting to .
Value Sefting
Increments Page
— 126 fTerm'"a' 4 frequency setting gain 0 to 400Hz 0.01Hz 60Hz 156
requency
127 PID control automatic switchover 0 to 400Hz, 9999 0.01Hz 9999 213
frequency
128 | PID action selection 10,11, 20,21, 50, 51, 1 10 213
s 60, 61
3 129 | PID proportional band 0.1 to 1000%, 9999 0.1% 100% 213
qg’. 130 | PID integral time 0.1 to 3600s, 9999 0.1s 1s 213
o 131 PID upper limit 0 to 100%, 9999 0.1% 9999 213
o
132 | PID lower limit 0 to 100%, 9999 0.1% 9999 213
133 | PID action set point 0 to 100%, 9999 0.01% 9999 213
134 | PID differential time 0.01 to 10.00s, 9999 0.01s 9999 213
135 | Electronic bypass sequence selection | 0, 1 1 0 221
136 | MC switchover interlock time 0 to 100s 0.1s 1s 221
7
S 137 | Start waiting time 0 to 100s 0.1s 0.5s 221
)
138 | Bypass selection at a fault 0,1 1 0 221
139 Automatlc switchover freguency from 0 to 60Hz, 9999 0.01Hz 9999 221
inverter to bypass operation
g 140 Backlash acceleration stopping 0 to 400Hz 0.01Hz 1Hz 97
5 frequency
[%2]
8 141 | Backlash acceleration stopping time | O to 360s 0.1s 0.5s 97
1S : .
= 142 Backlash deceleration stopping 0 to 400Hz 0.01Hz 1Hz 97
© frequency
X
§ 143 | Backlash deceleration stopping time | 0 to 360s 0.1s 0.5s 97
. . 0,2,4,6, 8,10, 102,
— 144 | Speed setting switchover 104, 106, 108, 110 1 4 122
2 145 | PU display language selection Oto7 1 1 245
148 | Stall prevention level at 0V input 0 to 120% 0.1% 110% 75
_§ 149 | Stall prevention level at 10V input 0 to 120% 0.1% 120% 75
% 150 | Output current detection level 0 to 120% 0.1% 110% 119
R : -
= 151 Qutput current detection signal delay 0 to 10s 01s 0s 119
o time
3 152 | Zero current detection level 0 to 150% 0.1% 5% 119
153 | Zero current detection time Oto 1s 0.01s 0.5s 119
o 154 Voltage reduFtlon selec':tlon during 0.1 1 1 75
stall prevention operation
L 155 RT S|qnal function validity condition 0,10 1 0 11
selection
— 156 | Stall prevention operation selection 0 to 31, 100, 101 1 0 75
— 157 | OL signal output timer 0 to 25s, 9999 0.1s 0Os 75
. . . 1t03,5,6,8t0 14,17,
— 158 | AM terminal function selection 21, 24, 50, 52, 53 1 1 123
Automatic switchover frequency
— 159 | range from bypass to inverter 0 to 10Hz, 9999 0.01Hz 9999 221
operation
— @160 | User group read selection 0, 1, 9999 1 0 167
L 161 Frequency setting/key lock operation 0.1, 10, 11 1 0 245

selection
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7/ Parameter list
Ml Initial REle] Customer
Function | Parameters Name Setting Range Setting to .
Value Setting
Increments Page
T 162 Automatl.c restart af'ter instantaneous 0,1, 10, 11 1 0 132
D power failure selection
g IS 163 | First cushion time for restart 0 to 20s 0.1s 0s 132
g g 164 | First cushion voltage for restart 0 to 100% 0.1% 0% 132
o v . -
5 165 Stall prevention operation level for 0 to 120% 01% 110% 132
< restart
= 5 | 166 |Output current detection signal 0 to 10s, 9999 0.1s 0.1s 19
S g retention time
S0 - -
3% 167 Outpult current detection operation 0,1 1 0 119
© selection
— 168 | parameter for manufacturer setting.
— 169 | Do not set.
23 170 | Watt-hour meter clear 0, 10, 9999 1 9999 123
T2
=]
E =
3 é 171 | Operation hour meter clear 0, 9999 1 9999 123
g 172 User group registered display/batch 9999, (0 to 16) 1 0 167
° clear
g 173 | User group registration 0 to 999, 9999 1 9999 167
3 174 | User group clear 0 to 999, 9999 1 9999 167
0to 8, 10 to 14, 16, 24,
178 | STF terminal function selection 25, 60, 62, 64 to 67, 1 60 108
9999
- 0to 8, 10 to 14, 16, 24,
S 179 | STR terminal function selection 25,61, 62, 64 to 67, 1 61 108
E 9999
% 180 | RL terminal function selection 1 0 108
it 181 | RM terminal function selection 0to 8, 10 to 14, 16, 24, 1 1 108
o
= 182 | RH terminal function selection 25,62, 64 to 67, 9999 1 2 108
[
2 183 | RT terminal function selection 1 3 108
©
< . . . 0to8, 10 to 14, 16, 24,
£ 184 | AU terminal function selection 25, 62 to 67, 9999 1 4 108
g 185 | JOG terminal function selection 1 5 108
I3 186 | CS terminal function selection 1 6 108
187 | MRS terminal function selection (2);0682’ 16(21?016471 19%92;’ 1 24 108
188 | STOP terminal function selection o ’ 1 25 108
189 | RES terminal function selection 1 62 108
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Parameter list \‘T
i Initial REle] Customer
Function | Parameters Name Setting Range Setting to .
Value Sefting
Increments Page
190 | RUN terminal function selection 0to05,7,8,10t0 19, 25, 26, 1 0 114
- 191 | SU terminal function selection 451047,64, 1 1 114
= : : : 701078, 90 t0 96, 98,
2 192 | IPF terminal function selection 99, 100 to 105, 107, 1 2 114
S 193 | OL terminal function selection 108, 110 to 116, 125, 1 3 114
@ 126, 145 to 147, 164,
c 194 | FU terminal function selection 170, 190 to 196, 198, 1 4 114
2 199, 9999
5 1 _ _ _ 0t05,7,8 1010 19,
= 95 | ABC1 terminal function selection 25,26, 4510 47, 64. 1 99 114
E 7010 78, 90, 91,
o) 94 t0 96, 98, 99,
g 100 to 105, 107, 108,
=1 196 | ABC2 terminal function selection 110to 116, 125, 126, 1 9999 114
@] 145 to0 147, 164, 170,
190, 191, 194 to 196,
198, 199, 9999
Ee]
o | 232 Multi d setting (8 dto 15
C -
g5 | to s';‘ee' dsipee setting (8 speed to 0 to 400Hz, 9999 0.01Hz 9999 87
So 239
=
— 240 | Soft-PWM operation selection 0,1 1 1 148
— 241 | Analog input display unit switchover |0, 1 1 0 156
o 242 Terminal 1 adfjed compensation 0 to 100% 01% 100% 154
amount (terminal 2)
L 243 Terminal 1 ad.ded compensation 0 to 100% 01% 75% 154
amount (terminal 4)
— 244 | Cooling fan operation selection 0,1 1 1 237
_5 245 | Rated slip 0 to 50%, 9999 0.01% 9999 74
S
% % 246 | Slip compensation time constant 0.01 to 10s 0.01s 0.5s 74
Q.
5 247 Constant-pf>wer range slip 0, 9999 1 9999 74
compensation selection
0 to 100s,
— 250 | Stop selection 1000 to 1100s, 8888, 0.1s 9999 107
9999
L 251 Outpu.t phase loss protection 0, 1 1 1 141
selection
c
9
g 252 | Override bias 0 to 200% 0.1% 50% 154
8
IS
8¢
32
&
=1 253 | Override gain 0 to 200% 0.1% 150% 154
(0]
w
255 | Life alarm status display (0 to 15) 1 0 238
§ 256 | Inrush current limit circuit life display | (0 to 100%) 1% 100% 238
5 257 | Control circuit capacitor life display (0 to 100%) 1% 100% 238
% 258 | Main circuit capacitor life display (0 to 100%) 1% 100% 238
259 | Main circuit capacitor life measuring | 0, 1 1 0 238
— 260 | PWM frequency automatic switchover | 0, 1 1 1 148
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Ml Initial REle] Customer
Function | Parameters Name Setting Range Setting to .
Value Setting
Increments Page
261 | Power failure stop selection 0,1,2 1 0 136
o 262 :;l:ttracted frequency at deceleration 0 to 20Hz 0.01Hz 3Hz 136
®
g 263 | Subtraction starting frequency 0 to 120Hz, 9999 0.01Hz 60Hz 136
s 264 | Power-failure deceleration time 1 0 to 3600/ 360s 0.1/0.01s 5s 136
S | 265 |Power-failure deceleration time 2 9093’93600/ 360s, 0.1/0.01s | 9999 136
o
266 Poyver failure deceleration time 0 to 400Hz 0.01Hz 60Hz 136
switchover frequency
— 267 | Terminal 4 input selection 0,1,2 1 0 149
— 268 | Monitor decimal digits selection 0, 1, 9999 1 9999 123
Parameter for manufacturer setting.
— 269 D
0 not set.
L 299 Rotation .dlrectlon detection selection 0.1, 9999 1 9999 132
at restarting
331 RS-485 communication station 0 to 31(0 to 247) 1 0 188
number
g 3,6,12, 24,
332 | RS-485 communication speed 48, 96, 192, 384 1 96 188
333 RS-485 communication stop bit 0,1, 10, 11 1 1 188
length
334 RS-48§ communication parity check 0,1,2 1 5 188
selection
s 335 | RS-485 communication retry count 0 to 10, 9999 1 1 188
8 | 336 |RS-485communication checktime |, 999 g5 9999 0.1s 0s 188
< interval
g - — Pr—
£ 337 RS ¢_185 communication waiting time 0 to 150ms, 9999 1 9999 188
g setting
§ 338 Communication operation command 0, 1 1 0 178
] source
% Communication speed command
339 0,1,2 1 0 178
source
340 Comm.unlcatlon startup mode 0.1, 2,10, 12 1 0 177
selection
341 RS-48.5 communication CR/LF 01,2 1 1 188
selection
342 Comm.unlcatlon EEPROM write 0,1 1 0 189
selection
343 | Communication error count — 1 0 201
o 495 | Remote output selection 0, 1, 10*, 11* 1 0 121
o 3
% 5 [ 496 | Remote output data 1 0 to 4095 1 0 121
@ ° | 497 |Remote output data 2 0 to 4095 1 0 121
g 503 | Maintenance timer 0 (1 to 9998) 1 0 241
C
]
[ . .
g 504 I\{Ialntenance timer alarm output set 0 to 9998, 9999 1 9999 241
T time
=
— | 539 |Modbus-RTU communication check | 99 g5 9999 0.1s 9999 | 201
time interval
s 549 | Protocol selection 0,1 1 1 201
® NET mode operation command
2 550 source selection 0, 1, 9999 1 9999 178
=}
IS .
£ PU mode operation command source
3 551 selection 1,2 1 2 178

* Refer to page 316 for the inverters with this setting value available.
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AN

Minimum

Refer

Function | Parameters Name Setting Range Setting el to Custqmer
Value Sefting
Increments Page

oY 555 | Current average time 0.1t0 1.0s 0.1s 1s 242

©

5 =

® % 556 | Data output mask time 0.0 to 20.0s 0.1s Os 242

S £ c Rated

5 urrent average value monitor signal .

3 557 output reference current 0 to 500A/0 to 3600A 0.01/0.1A mlﬁretﬁtr 242
— 563 | Energization time carrying-over times | (0 to 65535) 1 0 123
— 564 | Operating time carrying-over times (0 to 65535) 1 0 123

25

=5 570 | Multiple rating setting 0,1 1 0 80

ER
— 571 | Holding time at a start 0.0 to 10.0s, 9999 0.1s 9999 96
— 573 | 4mA input check selection 1, 9999 1 9999 161
S 575 | Output interruption detection time 0 to 3600s, 9999 0.1s 1s 213
g 576 | Output interruption detection level 0 to 400Hz 0.01Hz OHz 213
[&]

g 577 | Output interruption cancel level 900 to 1100% 0.1% 1000% 213
578 | Auxiliary motor operation selection Oto3 1 0 226
579 | Motor connection function selection |0to3 1 0 226
580 | MC switching interlock time 0 to 100s 0.1s 1s 226
581 | Start waiting time 0 to 100s 0.1s 1s 226
Auxiliary motor connection-time
582 deceleration time 0 to 3600s, 9999 0.1s 1s 226
s Auxiliary motor disconnection-time
il
g 583 acceleration time 0 to 3600s, 9999 0.1s 1s 226
'i 584 | Auxiliary motor 1 starting frequency | 0 to 400Hz 0.01Hz 60Hz 226
E 585 | Auxiliary motor 2 starting frequency | 0 to 400Hz 0.01Hz 60Hz 226
o 586 | Auxiliary motor 3 starting frequency | 0 to 400Hz 0.01Hz 60Hz 226
587 | Auxiliary motor 1 stopping frequency | 0 to 400Hz 0.01Hz OHz 226
588 | Auxiliary motor 2 stopping frequency | 0 to 400Hz 0.01Hz OHz 226
589 | Auxiliary motor 3 stopping frequency | 0 to 400Hz 0.01Hz OHz 226
590 | Auxiliary motor start detection time 0 to 3600s 0.1s 5s 226
591 | Auxiliary motor stop detection time 0 to 3600s 0.1s 5s 226
— 611 | Acceleration time at a restart 0 to 3600s, 9999 0.1s 5/15s 132
— 867 | AM output filter 0to 5s 0.01s 0.01s 128
— 869 | Current output filter 0to 5s 0.01s 0.02s 128
— 872 | Input phase loss protection selection | 0, 1 1 0 141
5 882 Regen.eratlon avoidance operation 0.1,2 1 0 235
5 selection
[ . . .
"3 883 IRegeneratlon avoidance operation 300 to 800V 01V DC380V/ 235
o evel 760V
[ o . .
g 884 Regen.eratlon a.v.0|.dance at deceleration 0to5 1 0 235
<) detection sensitivity
3 - -
c | ggs |Regenerationavoidance 0 to 10Hz, 9999 0.01Hz 6Hz 235
S compensation frequency limit value
©
2
o 886 | Regeneration avoidance voltage gain | 0 to 200% 0.1% 100% 235
i
% 888 | Free parameter 1 0 to 9999 1 9999 244
S £
©
5 889 | Free parameter 2 0 to 9999 1 9999 244
[N
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i Initial REle] Customer
Function | Parameters Name Setting Range Setting Value to Settn
Increments Page o
891 Cu.mulat'lve power monitor digit 0to 4, 9999 1 9999 143
shifted times
892 | Load factor 30 to 150% 0.1% 100% 143
- : ; SLD/LD value
% 893 Energy savmg monitor reference 0.1 to 55kW/ 0.01/0 1kW of Applied 143
g (motor capacity) 0 to 3600kW moter Capacly
,E’ 894 Control selection dun:lng commercial 01,23 1 0 143
> power-supply operation
2 895 | Power saving rate reference value 0, 1, 9999 1 9999 143
% 896 | Power unit cost 0 to 500, 9999 0.01 9999 143
[
w 897 | Power saving monitor average time 0, 1 to 1000h, 9999 1h 9999 143
898 (I:It:;vrer saving cumulative monitor 0,1, 10, 9999 1 9999 143
899 | Operation time rate (estimated value) | 0 to 100%, 9999 0.1% 9999 143
co CA terminal calibration — — — 129
(900)
C1 AM terminal calibration — — — 129
(901)
C2 Terminal 2 frequency setting bias 0 to 400Hz 0.01Hz OHz 156
(902) | frequency
g Cc3 Terminal 2 frequency setting bias 0 to 300% 0.1% 0% 156
2 (902)
s 125 | Terminal 2 frequency setting gain 0 to 400Hz 0.01Hz 60Hz 156
g | (903) |frequency
5 C4 Terminal 2 frequency setting gain 0 to 300% 0.1% 100% 156
s | (903)
Ko}
= C5 Terminal 4 frequency setting bias
©
o (904) | frequency 0 to 400Hz 0.01Hz OHz 156
(&64) Terminal 4 frequency setting bias 0 to 300% 0.1% 20% 156
126 | Terminal 4 frequency setting gain 0 to 400Hz 0.01Hz 60Hz 156
(905) | frequency
(9%75) Terminal 4 frequency setting gain 0 to 300% 0.1% 100% 156
C8 .
Current output bias signal 0 to 100% 0.1% 0% 129
S (930)
g‘ g Cg H 0, 0, 0,
= (930) Current output bias current 0 to 100% 0.1% 0% 129
28 Cc10
% t Current output gain signal 0 to 100% 0.1% 100% 129
c 9 | (931)
“3 [ e
° (931) Current output gain current 0 to 100% 0.1% 100% 129
989 | Parameter copy alarm release 10, 100 1 10/100 250
5 990 | PU buzzer control 0,1 1 1 247
o 991 | PU contrast adjustment 0to 63 1 58 247
. | Pr.CL | Parameter clear 0,1 1 0 248
]
5 g ALLC | All parameter clear 0,1 1 0 249
]
O g Er.CL | Faults history clear 0,1 1 0 252
< | PCPY | Parameter copy 0,1,2,3 1 0 250
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Parameters according to purposes

4.3 Adjust the output torque (current) of the motor 72
431 Manual torque DOOSt (Pr. 0, Pr. 4B) ..........cooeieiceeicieseieeee ettt se s s s e e bessesbaseesseseebessasenes 72
4.3.2  Simple magnetic flux vector control (Pr.80, Pr.90)..........c ettt 73
4.3.3  Slip compensation (Pr. 245 10 Pr. 247) ...ttt ne e ae e sse e ssenesesse e naenens 74
434  Stall prevention operation

(Pr. 22, Pr. 23, Pr. 48, Pr. 49, Pr. 66, Pr. 148, Pr. 149, Pr. 154, Pr. 156, Pr. 157) ....ceoieeeeeeereeceeieeeeneeenes 75
435  MUHIPIE rating (Pr.570) .....c.eciiiiieieieeeieies ettt ettt et e e ae et s b e sae s e e e st esesbesseseeseesessasseseebesenseseesseseesessensensesessensesans 80

4.4 Limit the output frequency 81
441  Maximum/minimum frequency (Pr. 1, Pr. 2, Pr. 18) ... 81
442  Avoid mechanical resonance points (Frequency jump) (Pr. 31 10 Pr. 36) ..o 82

4.5 Set VIF pattern 83
451 Base frequency, voltage (Pr. 3, Pr. 19, Pr. A7) ..o ettt st snene e 83
452  Load pattern SEIECHON (Pr. 14).... . ettt ettt et e st aesae e e e e ae e e e e e eaesseebesaenseneenesseasannans 85
453  Adjustable 5 points V/IF (Pr. 71, Pr. 100 £0 Pr. 109).....cceitiiieieieice ettt st st ese s s nnens 86

4.6 Frequency setting by external terminals 87
461 Multi-speed setting operation (Pr. 4 to Pr. 6, Pr. 24 to Pr. 27, Pr. 232 t0 Pr. 239) ......ccooviieeireeeeeec e 87
46.2  Jog operation (Pr. 15, Pr. 16)

4.6.3 Input compensation of multi-speed and remote setting (Pr. 28) ..........coo i 91

46.4  Remote setting fuNCHON (Pr. 5) .......c.ooiiie ettt sa s eaeesesbesaenae e esesnesrennans 92
4.7 Setting of acceleration/deceleration time and

acceleration/deceleration pattern 94

4.71 Setting of the acceleration and deceleration time (Pr.7, Pr.8, Pr.20, Pr.21, Pr.44, Pr.45)........ccoiiiiiiiiiiee 94

472  Starting frequency and start-time hold function (Pr.13, Pr.571) ... 96

4.7.3  Acceleration/deceleration pattern (Pr.29, Pr.140 10 Pr.143)........co et 97

4.8 Selection and protection of a motor 98
481 Motor protection from overheat (Electronic thermal relay function) (Pr. 9, Pr. 51) ... 98
22 S T2 AN o) o1 (<o I 4 oo (o g (= U 1 OSSR 102

4.9 Motor brake and stop operation 103
491 DC injection brake (Pr. 10 10 Pr. 12) ...ttt e 103
49.2  Selection of a regenerative brake (Pr. 30, Pr. 70)......ccoooi et sesse e se e sennens 105
4.9.3  StOP SEIECHON (Pr. 250)......ccuiitiiieieeieeetieteste ettt te sttt e st ese et e seeaesse st e sseseeseetessasseseebessenseseeaesrenbesseneeneerenensenne 107

410 Function assignment of external terminal and control 108
4.10.1 Input terminal function selection (Pr. 178 10 Pr. 189).......cco it seenen 108
4.10.2 Inverter output shutoff signal (MRS SIgNal, Pr. 17) ..ot 110
4.10.3 Condition selection of function validity by the second function selection signal (RT) (RT signal, Pr. 155).......... 111
4.10.4 Start signal selection (STF, STR, STOP signal, Pr. 250)........c.cceiiiiiieceeeecese sttt 112
4.10.5 Output terminal function selection (Pr. 190 10 Pr. 196)........coi it 114
4.10.6 Detection of output frequency (SU, FU, FU2 signal, Pr. 41 to Pr. 43, Pr. 50) .......cccoeoieiiiieeeeececeee e 118
4.10.7 Output current detection function

(Y12 signal, Y13 signal, Pr. 150 to Pr. 153, Pr. 166, Pr. 167).....cccoeiireireereeee e 119
4.10.8 Remote output function (REM signal, Pr. 495 10 Pr. 497) ..ot 121

4.11 Monitor display and monitor output signal 122
4.11.1 Speed display and speed Setting (Pr. 37, Pr. 144) ... ettt 122
4.11.2 DU/PU monitor display selection

(Pr. 52, Pr. 54, Pr. 158, Pr. 170, Pr. 171, Pr. 268, Pr. 563, Pr. 564, Pr. 891).......ccceernnrreenrereneseeeeeee s 123
411.3 CA, AM terminal function selection (Pr.55, Pr.56, Pr.867, Pr.869) .........cccoireirirererecre e 128
4.11.4 Terminal CA, AM calibration

(Calibration parameter CO (Pr. 900), C1 (Pr. 901), C8 (Pr.930) to C11 (Pr. 931)).....cceveveieeeeeececeeeeeeeeveenee 129

4.12 Operation selection at power failure and instantaneous power failure 132
4.12.1 Automatic restart after instantaneous power failure / flying start

(Pr. 57, Pr. 58, Pr. 162 t0 Pr. 165, Pr. 299, Pr. 811) ..o oieeeieririreeeeetei st es st sse s ssnssseses 132
4.12.2 Power failure-time deceleration-to-stop function (Pr. 261 t0 Pr. 266 )........ccccoeoiieirrenreereeen e seeeene 136

4.13 Operation setting at fault occurrence 138
4.13.1  Retry function (Pr. 65, Pr. 67 10 Pr. 69) ........coriirieieeiririie ettt 138
4.13.2 Fault code oUtput SEIECHON (Pr.76).........ceiieieeeerreeereee sttt et e saes e e e e e eneseese e sseneseesenensenesannens 140
4.13.3 Input/output phase loss protection selection (Pr. 251, Pr. 872)........ccv i 141
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414 Energy saving operation and energy saving monitor 142

4.14.1 Energy saving control and optimum excitation control (Pr. 60)...........ccceeeieeiresereeeee et 142
4.14.2 Energy saving monitor (Pr. 891 10 Pr. 899)..... .. et 143
4.15 Motor noise, noise reduction 148
4151 PWM carrier frequency and Soft-PWM control (Pr. 72, Pr. 240, Pr. 260).........cccoeetreirreereieeeereeieesieee s 148
416 Frequency setting by analog input (terminal 1, 2, 4) 149
4.16.1 Analog input selection (Pr. 73, Pr. 267 )........cccceieiiiieeeeeieese e
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4.16.3 Response level of analog input and noise elimination (Pr. 74) ..o
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4.3 Adjust the output torque (current) of the motor

Purpose

Parameter that must be Set Refer to Page

Set starting torque manually

Manual torque boost Pr. 0, Pr. 46 72

Automatically control output current
according to load

Simple magnetic flux

Pr. 71, Pr. 80, Pr. 90 73
vector control

Compensate for motor slip to secure
low-speed torque

Slip compensation Pr. 245 to Pr. 247 74

Limit output current to prevent inverter
trip

Pr. 22, Pr. 23, Pr. 66,

Stall prevention operation Pr. 154, Pr. 156, Pr. 157

75

Change the overload current rating
specifications

Multiple rating setting Pr. 570 80

4.3.1 Manual torque boost (Pr. 0, Pr. 46)

You can compensate for a voltage drop in the low-frequency range to improve motor torque reduction in the low-

speed range.

®Motor torque in the low-frequency range can be adjusted to the load to increase the starting motor torque.
®The starting torque boost can be changed by switching terminals.

Parameter Initial Value Setting o
Number TS 200V class (400V class) Range Description
00046 (00023) 6%
00077 to 00167 (00038 to 00083) 4%
00250, 00340 (00126, 00170) 3% o o
0 Torque boost 00490 to 01540 (00250 to 00770) | 2% 0to 30% | Set the output voltage at OHz as %.
01870,02330 (00930, 01160) 1.5%
03160 (01800) or more 1%
o Set the torque boost value when the
46 *1 ﬁggg:‘d torque 9999 0to 30% RT signal is on.
9999 Without second torque boost

*1  They can be set when Pr. 160 User group read selection = "0". (Refer to page 167.)

A

100% [~

Output
voltage

Pr.0 ;
Prd6 Setting
range

(1) Starting torque adjustment

- On the assumption that Pr. 19 Base frequency voltage is
100%, set the output voltage at OHz in % in Pr. 0 (Pr. 46).

- Adjust the parameter little by little (about 0.5%), and check
the motor status each time. If the setting is too large, the
motor will overheat. The guideline is about 10% at the
greatest.

v

0 ?utput Base
requency frequenc
(H% q Y

(2) Set multiple torque boost (RT signal, Pr. 46)

- Use the second torque boost when changing the torque boost according to application or when using multiple
motors by switching between them by one inverter.
- Pr. 46 Second torque boost is made valid when the RT signal turns on.

| REMARKS |

- The RT signal acts as the second function selection signal and makes the other second functions valid. (Refer to page 110)
- The RT signal is assigned to the RT terminal in the default setting. By setting "3" to any of Pr. 178 to Pr. 189 (Input terminal function
selection), you can assign the RT signal to the other terminal.

—— CAUTION

Increase the setting when the distance between the inverter and motor is long or when motor torque is insufficient in the low-
speed range. If the setting is too large, an overcurrent trip may occur.

The Pr. 0 and Pr. 46 settings are valid only when V/F control is selected.

When using the inverter dedicated motor (constant torque motor) with the FR-F720-00250 or 00340 and FR-F740-00126 or

00170, set the torque boost value to 2%.

If the initial set Pr. 71 value is changed to the setting for use with a constant-torque

motor, the Pr. 0 setting changes to the corresponding value in above.
Changing the terminal assignment using Pr. 178 to Pr. 189 (input terminal function selection) may affect the other functions. Please
make setting after confirming the function of each terminal.

¢ Parameters referred to ¢

Pr. 71 Applied motor L@‘? Refer to page 102
Pr: 80 Motor capacity (35~ Refer to page 73

Pr. 3 Base frequency, Pr. 19 Base frequency voltage 3 Refer to page 83

Pr. 178 to Pr. 189 (Input terminal function selection) (35~ Refer to page 108
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4.3.2 Simple magnetic flux vector control (Pr.80, Pr.90)

Providing optimum excitation to the motor can also produce high torque in a low-speed range.
(Simple magnetic flux vector control)

Parameter Name Initial Setting Range Descriotion
Number Value 200V class (400V class) P
02330 (01160) or less gSi\t/(\)/ Set the capacity of the motor used to
Motor capacity(simple select simple magnetic flux vector
80 magnetic flux vector control) 9999 03160 (01800) or more Oto control
g 3600kW '
9999 V/F control is performed
02330 (01160) or less |0 to 502 | Used to set the motor primary
Oto [resistance value.
90 Motor constant (R1) 9999 03160 (01800) or more 400mQ |(Normally setting is not necessary.)

Use the Mitsubishi motor (SF-JR, SF-

9999 HRCA) constants

The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 167)

POINT

- The number of motor poles should be any of 2, 4 and 6 poles.
Single-motor operation (One motor for one inverter)
- The wiring length from inverter to motor should be within 30m

(1) Automatically control optimum torque (Pr.80)

- When simple magnetic flux vector control is not used, set "9999" (initial value) in Pr.80.
- Set the used motor capacity (equal to or one rank higher than the inverter capacity).

| REMARKS |
I When using a constant-torque motor, set Pr. 71 Applied motor to "1" (constant-torque motor).

CAUTION
When simple magnetic flux vector control is selected, the rated motor frequency is set in Pr. 3 and the rated motor voltage is set in
Pr. 19. The base frequency voltage is handled as 200V class : 200V, 400V class : 400V when "9999" or "8888" is setin Pr. 19 .

- Adjustable 5 points V/F, energy saving operation mode, optimum excitation control function only under V/F control. They do not
function for simple magnetic flux vector control.

(2) Set the motor constant (Pr.90)

- Normally setting is not necessary. When you need more torque under simple magnetic flux vector control for other
manufacturer’s motor, set the motor primary resistance value (R1) for Aconnection. When the setting value is
"9999" (initial value), the motor constant is based on the Mitsubishi motor constant (SF-JR, SF-HRCA).

——— ¢ Parameters referred to ¢

Pr. 3 Base frequency, Pr. 19 Base frequency voltage U35~ Refer to page 83
Pr. 60 Energy saving control selection U35~ Refer to page 142

Pr. 71 Applied motor U35~ Refer to page 102

Pr. 77 Parameter write selection U35~ Refer to page 166

PARAMETERS
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4.3.3 Slip compensation (Pr. 245 to Pr. 247)

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

] Name Initial Value | Setting Range Description
Number
245 Rated slip 9999 0.01 to 50% Used. to set the rat.ed motor slip.
0, 9999 No slip compensation
Used to set the slip compensation response
Slio compensation time time. When the value is made smaller,
246 P P 0.5s 0.01to 10s response will be faster. However, as load
constant . o .
inertia is greater, a regenerative overvoltage
(E.OV0O) fault is more liable to occur.
Slip compensation is not made in the
Constant i 0 constant power range (frequency range
247 onstan -p?wer rang.e siip 9999 above the frequency set in Pr. 3)
compensation selection - — -
9999 Slip compensation is made in the constant
power range.

The above parameters can be set when Pr. 160 User group read selection ="0". (Refer to page 167)

Slip compensation is validated when the motor rated slip calculated by the following formula is set in Pr. 245. Slip
compensation is not made when Pr. 245 = "0" or "9999".

Synchronous speed at base frequency - rated speed »

0,
Synchronous speed at base frequency 100[%]

Rated slip =

| REMARKS

When performing slip compensation, the output frequency may become greater than the set frequency. Set the Pr. I Maximum
frequency value a little higher than the set frequency.

+ Parameters referred to ¢

Pr. 1 Maximum frequency U35~ Refer to page 81
Pr. 3 Base frequency U35 Refer to page 83
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4.3.4 Stall prevention operation
(Pr. 22, Pr. 23, Pr. 48, Pr. 49, Pr. 66, Pr. 148, Pr. 149, Pr. 154, Pr. 156, Pr. 157)

This function monitors the output current and automatically changes the output frequency to prevent the inverter
from coming to trip due to overcurrent, overvoltage, etc. It can also limit stall prevention and fast-response
current limit operation during acceleration/deceleration, driving or regeneration.

@ Stall prevention
If the output current exceeds the stall prevention operation level, the output frequency of the inverter is
automatically varied to reduce the output current.
Also the second stall prevention function can restrict the output frequency range in which the stall prevention
function is valid.

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

7/Adjust the output torque (current) of the motor

Parameter i Setting _r
Number Name Initial Value Range Description
0 Stall prevention operation selection becomes invalid.
Stall prevention operation * « | Set the current value at which stall prevention
22 level 110% 0.1t0 120% operation will be started.
9999 Analog variable
Stall prevention operation 0 to 150% * The stall operation level can be reduced when
23 level compensation factor 9999 operating at a high speed above the rated frequency.
at double speed 9999 Constant according to Pr. 22
48 Second stall prevention 110% * 0 Second stall prevention operation invalid
operation current 0.1to 120% * | The second stall prevention operation level can be set.
0 Second stall prevention operation invalid
Second stall prevention Set the frequency at which stall prevention operation
49 operation frequency OHz 0.01 to 400Hz of Pr. 48 is started.
9999 Pr. 48 is valid when the RT signal is on.
Stall prevention operation Set the frequency at which the stall operation level is
66 reduction starting frequency 60Hz 0 to 400Hz started to reduce.
Stall prevention level at 0V o * o) *
148 input 110% 010 120% Stall prevention operation level can be changed by
149 ?Bi}lig;:\;enuon level at 120% * 0 to 120% * the analog signal input to terminal 1.
Voltage reduction 0 With voltage reduction You can select whether to use
154 selection during stall 1 - - output voltage reduction during
prevention operation 1 Without voltage reduction | stall prevention operation or not.
156 Stall prevention operation 0 0 to 31, You can select whether stall prevention operation and fast-
selection 100, 101 response current limit operation will be performed or not.
0 to 25s Set the output start time of the OL signal output when
157 OL signal output timer Os stall prevention is activated.
9999 Without the OL signal output

The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 167)

* When Pr. 570 Multiple rating setting =

range. (Refer to page 80)

Pr.22

/7 Output current

T
Time
oL — 1 | — ||
Stall prevention operation example
—— CAUTION

"1", performing inverter reset and all parameter clear changes the initial value and setting

(1) Setting of stall prevention operation level (Pr. 22)

- Setin Pr. 22 the ratio of the output current to the rated inverter current at
which stall prevention operation will be performed. Normally set 110%
(initial value).

- Stall prevention operation stops acceleration (makes deceleration) during
acceleration, makes deceleration during constant speed, and stops
deceleration during deceleration.

- When stall prevention operation is performed, the OL signal is output.

If an overload status lasts long, an inverter trip (e.g. electronic thermal relay function (E.THM)) may occur.
When Pr. 156 has been set to activate the fast-response current limit (initial setting), the Pr. 22 setting should not be higher than

140%. The torque will not be developed by doing so. (When Pr. 570 = "1")
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(2) Stall prevention operation signal output and output timing adjustment (OL signal, Pr. 157)

- When the output current exceeds the stall prevention operation level and stall prevention is activated, the stall
prevention operation signal (OL signal) turns on for longer than 100ms. When the output current falls to or below
the stall prevention operation level, the output signal turns off.

- Use Pr. 157 OL signal output timer to set whether the OL signal is output immediately or after a preset period of time.

- This operation is also performed when the regeneration avoidance function =i (overvoltage stall) is executed.

Pr. 157 Setting Description
0 Overload state W A|
A Output immediately. (OL operation)
(initial value)
0.1to 25 Output after the set time (s) has elapsed. OL output signal v 7
9999 Not output.
Pr157 Settime(s)
| REMARKS |

- The OL signal is assigned to the terminal OL in the initial setting. The OL signal can also be assigned to the other terminal by
setting "3 (positive logic) or 103 (negative logic)" to any of Pr. 190 to Pr. 196 (output terminal function selection).

—— CAUTION
If the frequency has fallen to 0.5Hz by stall prevention operation and remains for 3s, a fault (E.OLT) appears to shutoff the
inverter output.

Changing the terminal assignment using Pr. 190 to Pr. 196 (output terminal function selection) may affect the other functions.
Please make setting after confirming the function of each terminal.

(3) Setting of stall prevention operation in high frequency range (Pr. 22, Pr. 23, Pr. 66)

A
Pr 22 Setting example ("p,.55 = 110%
When Pr. 23 = 9999 4 Pr:23 =100%

. Pr.66 = 60Hz
5 | _ o
© ! When Pr: 23 = "9999", the stall prevention R
2 ! operation level is as set in Pr. 22 to 400Hz. 53
2 | 52 ®
& | e
£ : 82
5% | =3 =
S | | ) ) sL 5
o= | | Stall prevention operation level DO 458 I
T2 | “{assetinPnB ’ L 1 1 1 >
n 2 ; y > 0 60 100 200 300 400

Pr. 66 400Hz
Output frequency (Hz)

Output frequency (Hz)

- During high-speed operation above the rated motor frequency, acceleration may not be made because the motor

current does not increase. If operation is performed in a high frequency range, the current at motor lockup
becomes smaller than the rated output current of the inverter, and the protective function (OL) is not executed if the
motor is at a stop.
To improve the operating characteristics of the motor in this case, the stall prevention level can be reduced in the
high frequency range. This function is effective for performing operation up to the high-speed range on a centrifugal
separator etc. Normally, set 60Hz in Pr. 66 and 100% in Pr. 23.

- Formula for stall prevention operation level

Stall prevention operation level in high A+B x [ Pr22-A 1% [ Pr.23-100 ]
frequency range (%) Pr22-B 100
0, 0,
However, A = Pr. 66(Hz) x Pr. 22(%) Pr. 66(Hz) x Pr. 22(%)
Output frequency (H) 400Hz

- When Pr. 23 Stall prevention operation level compensation factor at double speed = "9999" (initial value), the stall
prevention operation level is kept constant at the Pr. 22 setting up to 400Hz.
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(4) Set multiple stall prevention operation levels (Pr. 48, Pr. 49)

Setting "9999" in Pr. 49 Second stall prevention operation frequency and turning the RT signal on make Pr. 48 Second stall
prevention operation current valid.

In Pr. 48, you can set the stall prevention operation level at the output frequency from OHz to that set in Pr. 49.

During acceleration, however, the operation level is as set in Pr. 22.

This function can also be used for stop-on-contact or similar operation by decreasing the Pr. 48 setting to weaken the
deceleration torque (stopping torque).

Pr. 49 Setting Operation
O(initial value) The second stall prevention operation is not performed.

If the output frequency is equal to or less than the frequency setin
0.01Hz to 400Hz | Pr. 49, the second stall prevention function activates. (during
constant speed or deceleration)*1

A

cc©
o Q
E 3 | During acceleration The second stall prevention function is performed according to
35 > the RT signal
25 . gnal.
5% 99992 RT signal ON ... Stall level P 48
(‘DE 8 RT signal OFF ... Stall level Pr. 22
o
< *1  The smaller setting of the stall prevention operation levels set in P 22 and Pr. 48 has a higher
Pr48 Duringideceleratiog/constantspeed priority.
e *2  When Pr. 22 = "9999" (Stall prevention operation level analog input), the stall prevention
Pr49  Running frequency operation level also switches from the analog input (terminal 1 input) to the stall prevention
operation level of Pr. 48 when the RT signal turns on.
(The second stall prevention operation level cannot be input in an analog form.)
Set frequency|exceeds Pr. 49 .
quencylex - Set frequency is|Pr 49 or less |
Output Output
frequency (Hz) ?utput frequency (Hz)
requency
Set / Output
frequency ------- frequency
Pr49 —-—-t--f-------"-"F%---- Pr49 L _______ ;/ 777777
i Set ----t----- \
| frequency i \
Stall T ——*Time ; — —Time
prevention | > PO
level ' Pr. 22 »\ o |
used Pr 48 Pr 22 Pr. 48
used used used
REMARKS |

- When Pr. 49 = "9999" (level changed according to frequency) and Pr. 48 = "0%", the stall prevention operation level is 0% at or
higher than the frequency set in Pr. 49.
In the initial setting, the RT signal is assigned to the RT terminal. By setting "3" to any of Pr. 178 to Pr. 189 (input terminal function
selection), you can assign the RT signal to the other terminal.

—— CAUTION
Changing the terminal assignment using Pr. 178 to Pr. 189 (input terminal function selection) may affect the other functions. Please
make setting after confirming the function of each terminal.

The RT signal acts as the second function selection signal and makes the other second functions valid. (Refer to page 111)

(5) Stall prevention operation level setting by terminal 1 (analog variable) (Pr. 148, Pr. 149)
- Set Pr. 22 Stall prevention operation level to "9999".

Current limit level (%) | Current limit level at input voltage 10V/5V. Input 0 to 5V (or 0 to 10V) to terminal 1.
b Setusing Pr. 149. Select 5V or 10V using Pr. 73 Analog input
1209 selection. When Pr. 73 = "1" (initial value), 0 to

+10V is input.

- Set the current limit level at the input voltage of OV
in Pr. 148 Stall prevention level at OV input.

- Set the current limit level at the input voltage of
10V or 5V in Pr. 149 Stall prevention level at 10V input

Initial iettlng 110% ‘

100%
50%

> Input voltage (V)

PARAMETERS

(svDc/ov) O (5VDC/10V)

Current limit level at input voltage 0V.
Set using Pr. 148.

| REMARKs |

- The fast-response current limit level cannot be set.
- When Pr. 22 = 9999 (analog variable), functions other than the terminal 1 (auxiliary input, override function, PID control) are not

executed.
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(6) To further prevent a trip (Pr. 154)

- When Pr. 154 is set to "0", the output voltage reduces during stall prevention operation. By making setting to reduce

the output voltage, an overcurrent trip can further become difficult to occur.
- Use this function where a torque decrease will not pose a problem.

Pr. 154 Setting

Description

0 Output voltage reduced

1
(initial value)

Output voltage not reduced

(7) Limit the stall prevention operation and fast-response current limit operation according to

the operating status (Pr. 156)

- Refer to the following table and select whether fast-response current limit operation will be performed or not and

the operation to be performed at OL signal output.

Stall Prevention Stall Prevention
Operation Selection | OL Signal Operation Selection | OL Signal
Fast-response | o:Activated Output Fast-response | o:Activated Output
Pr 1 Current Limit | ¢:Not activated O:Operation Current Limit | o:Not activated O:Operation
r. 156 ) r Pr. 156 . r
. O: Activated continued . O:Activated continued
Setting . s | = 5 ) Setting . Sl = 5 )
®: Not € (83| § ®:Operation ®: Not £ (83| § ®:Operation
activated % 2 9 % not continued activated % 2 9 % not continued
g /8" & ! g /8" & !
0
(initial @] @] @] (@] O 16 (@] @] (@] O [}
value)
1 o @] @] (@] O 17 [ @] (@] O °
2 @] o @] (@] O 18 (@] o (@] O °
3 ° o @] (@] O 19 ® (] O O L]
4 @] @] [ (@] O 20 (@] @] [ O ®
5 (] @] L] (@] O 21 ® @] ® O °
6 O o ° O @) 22 (@] o ° @) °
7 ° ° ° @) o) 23 ° ° ° O °
8 @] @] @] [ O 24 (@] O (@] O °
9 ® @] @] ° O 25 [ ] @] (@] ° °
10 @] o @] ° O 26 (@] o (@] ® °
11 ° ° @) ° O 27 ° ° @) ° °
12 O O ° O @) 28 O @) ° O °
13 ° @] o ° @) 29 ° @] o ° °
14 @] ° ® ® O 30 (@] [ ° ° ®
15 ° o ° ° —2 31 ° o ° ° —2
()] ()]
c =
= @] @] @] (@] O = @] (@] O O
a =)
100 [— 101
3|8 3| S
o o
o ° ° ° ° —2 o ° ° ° ° —=2
D D
154 154
& &

*1

*2
*3

—— CAUTION

When "Operation not continued at signal output" is selected, the " ,':-,'_-,','_ r
stopped.

Since both fast-response current limit and stall prevention are not activated, OL signal and E.OLT are not output.

The settings "100" and "101" allow operations to be performed in the driving and regeneration modes, respectively. The setting "101" disables the
fast-response current limit in the driving mode.

" fault code (stopped by stall prevention) is displayed and operation

When the load is heavy, the elevator is predetermined, or the acceleration/deceleration time is short, stall prevention is activated
and acceleration/deceleration may not be made according to the preset acceleration/deceleration time. Set Pr. 156 and stall
prevention operation level to the optimum values.

In vertical lift applications, make setting so that the fast-response current limit is not activated. Torque may not be produced,
causing a drop due to gravity.

78



7/Adjust the output torque (current) of the motor

/A CAUTION

A Do not set a small value as the stall prevention operation current.
Otherwise, torque generated will reduce.

AAIways perform test operation.
Stall prevention operation during acceleration may increase the acceleration time.
Stall prevention operation performed during constant speed may cause sudden speed changes.
Stall prevention operation during deceleration may increase the deceleration time, increasing the deceleration
distance.

+ Parameters referred to ¢

- Pr. 73 Analog input selection U35~ Refer to page 149

- Pr. 178 to Pr. 189 (Input terminal function selection) 135 Refer to page 108
- Pr 190 to Pr. 196 (output terminal function selection) U35~ Refer to page 114
- Pr. 570 Multiple rating setting (35 Refer to page 80
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4.3.5 Multiple rating (Pr.570)

You can use the inverter by changing the overload current rating specifications according to load applications.
Note that the control rating of each function changes.

Parameter
Number

Setting

Initial Value
Range

Name Description

SLD

Surrounding air temperature 40°C (104°F),
Overload current rating 110% 60s, 120% 3s
(Inverse time characteristics)

LD

Surrounding air temperature 50°C (122°F),
Overload current rating 120% 60s, 150% 3s
(Inverse time characteristics)

The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 167)

570 Multiple rating setting 0

« The initial value and setting range of the following parameters are changed by performing reset and all parameter
clear after changing this parameter setting.
» Reflect the Pr. 570 setting in the following procedure.
1) Change the Pr. 570 setting.
2) Reset the inverter.
3) Perform all parameter clear.

Parameter Pr. 570 Setting Refer to
Number WETIO . s 0 1 Page
(initial value)

9 E;(;tromc thermal O/L Initial Value SLD rated current *1 LD rated current 1 98

29 Stall prevention operation | Setting Range | 0, 0.1 to 120%, 9999 0, 0.1 to 150%, 9999 75
level Initial Value 110% 120%
Stall prevention operation | Setting Range 0 to 150%, 9999 0 to 200%, 9999

2 ﬁv(fégcb’gr;ir;ﬁ'o” factor || itial Value 9999 9999 &

48 Secon.d stall prevention Setting Range 0, 0.1 to 120% 0, 0.1 to 150% 75
operation current Initial Value 110% 120%

56 Current monitoring Initial Value SLD rated current *1 LD rated current *1 128
reference

148 Stall prevention level at Setting Range 0to 120% 0 to 150% 75
0V input Initial Value 110% 120%

149 Stall .prevention level at Setting Range 0 to 120% 0 to 150% 75
10V input Initial Value 120% 150%

150 Output current detection Setting Range 0to 120% 0 to 150% 19
level Initial Value 110% 120%

165 Stall prevention operation | Setting Range 0 to 120% 0 to 150% 132
level for restart Initial Value 110% 120%
Current average value

557 monitor signal output Initial Value SLD rated current *1 LD rated current *1 242
reference current
Energy saving monitor . .

893 refergr):ce (mgtor Initial Value SLD value of gpplled LD value of applled 143
capacity) moter capacity 2 moter capacity 2

*1  The rated current differs according to the inverter capacity. Refer to rated specifications (page 288).

*2  For the FR-F720-02330(FR-F740-01160) or less, SLD/LD value of applied moter capacity is the same. Refer to rated specifications (page 288).

CAUTION

When Pr. 570 ="0" (initial value), Pr.260 PWM frequency automatic switchover becomes invalid. (Refer to page 148.)
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7/ Limit the output frequency

4.4 Limit the output frequency

Purpose Parameter that must be Set Refer to Page
Set upper limit and lower limit of Maximum/minimum Pr. 1, Pr. 2, Pr. 18 81
output frequency frequency

Perform operation by avoiding

mechanical resonance points Frequency jump Pr.31to Pr. 36 82

4.4.1 Maximum/minimum frequency (Pr. 1, Pr. 2, Pr. 18)

| You can limit the motor speed. Clamp the upper and lower limits of the output frequency.

el Name LTI Setting Range Description
Number 200V class (400V class) 9 9 P
. 02330 (01160) or less | 120Hz Set the upper limit of the output
1 M f 0 to 120H

aximum Irequency 753160 (01800) or more | 60Hz 01972 | frequency.

2 Minimum frequency OHz 0 to 120Hz Set the lower limit of the output
frequency.

. High speed maximum 02330 (01160) or less | 120Hz 120 to 400Hz Set when performing the
18 frequency 03160 (01800) or more | 60Hz operation at 120Hz or more.

* The parameters can be set when Pr: 160 User group read selection = "0". (Refer to page 167)

(1) Set maximum frequency

A | Clamped at the
Output frequency /" maximum frequency - Set the upper limit of the output frequency in Pr. I Maximum
Hz) . frequency. If the frequency of the frequency command entered is
‘ higher than the setting, the output frequency is clamped at the
P ‘ maximum frequency.
Pris | ‘ - When you want to perform operation above 120Hz, set the upper
3 P I 3 Frequency setting limit of the output frequency to Pr 18 High speed maximum
¥ v ‘ > frequency. (When Pr. 18 is set, Pr. 1 automatically switches to the
Clamped at the (421A> (‘g’ol% frequency of Pr. 18. When Pr. 18 is set, Pr. 18 automatically
minimum frequency switches to the frequency of Pr. 1.)

| REMARKS |

- When performing operation above 60Hz using the frequency setting analog signal, change Pr. 125 (Pr. 126) (frequency setting
gain). If only Pr. 1 or Pr. 18 is changed, operation above 60Hz cannot be performed

(2) Set minimum frequency

Use Pr. 2 Minimum frequency to set the lower limit of the output frequency.
- The output frequency is clamped by the Pr. 2 setting even the set frequency is lower than the Pr. 2 setting (The
frequency will not decrease to the Pr. 2 setting.)

| REMARKS |
I - When Pr. 15 Jog frequency is equal to or less than Pr. 2, the Pr. 15 setting has precedence over the Pr. 2 setting.

- When stall prevention is activated to decrease the output frequency, the output frequency may drop to Pr. 2 or below.

/A CAUTION

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

¢ Parameters referred to ¢
Pr. 13 Starting frequency (35~ Refer to page 96

Pr. 15 Jog frequency (35 Refer to page 89

Pr. 125 Terminal 2 frequency setting gain frequency, Pr. 126 Terminal 4 frequency setting gain frequency U35 Refer to page 156
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Limit the output frequency

AN

4.4.2 Avoid mechanical resonance points (Frequency jump) (Pr. 31 to Pr. 36)

When it is desired to avoid resonance attributable to the natural frequency of a mechanical system, these parameters
allow resonant frequencies to be jumped.

P:Lamm;;fr Name Initial Value Setting Range Description
31 Frequency jump 1A 9999 0 to 400Hz, 9999
32 Frequency jump 1B 9999 0 to 400Hz, 9999 )
33 Frequency jump 2A 9999 0 to 400Hz, 9999 ;Q;S;nifjﬁ;z 82'3* 3Ato3Bls
34 Frequency jump 2B 9999 0 to 400Hz, 9999 9999: Function invalid
35 Frequency jump 3A 9999 0 to 400Hz, 9999
36 Frequency jump 3B 9999 0 to 400Hz, 9999

The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 167)

Pr.36
Pr35

Pr.34
Pr.33

Set frequency (Hz)

Pr31

Pr32 |—

Frequency jump

p Example 1 || To fix the frequency to 30Hz in the range 30Hz to 35Hz, set 35Hz in Pr. 34

Pr.34:35Hz ------ o
Pr.33:30Hz -~

Pr.33:35Hz 7

Pr.34:30Hz -/~

CAUTION

»
1

Up to three areas may be set, with the jump frequencies set

to either the top or bottom point of each area.

The settings of frequency jumps 1A, 2A, 3A are jump points,
and operation is performed at these frequencies in the jump

areas.

and 30Hz in Pr. 33.

33 and 30Hz in Pr. 34.

- Example 2 || To jump the frequency to 35Hz in the range 30Hz to 35Hz, set 35Hz in Pr:

During acceleration/deceleration, the running frequency within the set area is valid.
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4.5 Set V/F pattern

Z

Set V/F pattern

Purpose Parameter that must be Set Refer to Page
Set motor ratings Base frequency, base Pr. 3, Pr. 19, Pr. 47 83
frequency voltage
Selef:t a.VIF pattern according to Load pattern selection Pr. 14 85
applications
Use special motor Adjustable 5 points V/F Pr. 71, Pr. 100 to Pr. 109 86

4.5.1

Base frequency, voltage (Pr. 3, Pr. 19, Pr. 47)

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

Parameter i . o
Number Name Initial Value Setting Range Description
Set the frequency when the motor
3 Base frequency 60Hz 0to 400Hz rated torque is generated. (50Hz/60Hz)
0 to 1000V Set the base voltage.
19 * Base frequency voltage 9999 8888 95% of power supply voltage
9999 Same as power supply voltage
Set the base frequency when the RT
0 to 400H . :
47 + Second V/F (base frequency) 9999 ° z signal is on.
9999 Second V/F invalid

* The parameters can be set when Pr. 160 User group read selection = "0" (Refer to page 167)

(1) Setting of base frequency (Pr. 3)

- When operating a standard motor, generally set the rated

frequency of the motor to Pr. 3 Base frequency. When running

A the motor using bypass operation, set Pr. 3 to the same value
as the power supply frequency.

If the frequency given on the motor rating plate is "50Hz" only,

Output voltage (V)

Pr19 always set to "50Hz". Leaving the base frequency unchanged
Output frequency  from "60HZz" may make the voltage too low and the torque
> (Hz) insufficient. It may result in an inverter trip due to overload.
Pr3 . .
{Pk47 Caution must be taken especially when Pr. 14 Load pattern

selection = "1" (variable torque load).
- When using the Mitsubishi constant-torque motor, set Pr. 3 to
60Hz.
(2) Set multiple base frequencies (Pr. 47)

- When you want to change the base frequency when switching two motors with one inverter, use the Pr. 47 Second V/F
(base frequency).
- Pr. 47 Second V/F (base frequency) is valid when the RT signal is on.

| REMARKS |
- The RT signal acts as the second function selection signal and makes the other second functions valid. (Refer to page 111)
- In the initial setting, the RT signal is assigned to the RT terminal. By setting "3" to any of Pr. 178 to Pr. 189 (Input terminal function
selection), you can assign the RT signal to the other terminal.

PARAMETERS
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Set V/F pattern \‘T

(3) Base frequency voltage setting (Pr. 19)

Use Pr. 19 Base frequency voltage to set the base voltage (e.g. rated motor voltage).
If the setting is equal to or less than the power supply voltage, the maximum output voltage of the inverter is as set in
Pr 19.
- Pr. 19 can be utilized in the following cases.
(a) When regeneration frequency is high (e.g. continuous regeneration)
During regeneration, the output voltage becomes higher than the reference and may cause an overcurrent trip
(E.OCO) due to an increased motor current.
(b) When power supply voltage variation is large
When the power supply voltage exceeds the rated voltage of the motor, speed variation or motor overheat may
be caused by excessive torque or increased motor current.
(c) When you want to expand constant-power characteristic range
To expand the constant-power characteristic range at the base frequency or less, set a value greater than the
power supply voltage to Pr. 19.

—— CAUTION
When Pr. 71 Applied motor is set to "2" (adjustable 5 points V/F characteristic), the Pr. 47 setting becomes invalid. In addition, you
cannot set "8888" or "9999" in Pr: 19.

Changing the terminal assignment using Pr. 178 to Pr. 189 (input terminal function selection) may affect the other functions. Make
setting after confirming the function of each terminal.

¢ Parameters referred to ¢
Pr. 14 Load pattern selection U35~ Refer to page 85

Pr. 29 Acceleration/deceleration pattern selection U35~ Refer to page 97

Pr. 71 Applied motor (35~ Refer to page 102

Pr. 80 Motor capacity(simple magnetic flux vector control) U35~ Refer to page 73.
Pr. 178 to Pr. 189 (input terminal function selection) U5~ Refer to page 108.
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4.5.2 Load pattern selection (Pr. 14)

| You can select the optimum output characteristic (V/F characteristic) for the application and load characteristics.

Z

Set V/F pattern

LRI Name Initial Value | Setting Range Description
Number
0 For constant torque load
14 Load pattern selection 1 - d
1 For variable-torque loads

The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 167)

»
>

S
o
Output voltage )

Pr.3 Base frequency
Output frequency (Hz)

»
>

)
Output voltage

Pr.3 Base frequency
Output frequency (Hz)

| REMARKS |

(1) For constant-torque load (setting "0")

- At or less than the base frequency voltage, the output voltage varies linearly with the

output frequency.

- Set this value when driving the load whose load torque is constant if the speed varies,
e.g. conveyor, cart or roll drive.

If the load is a fan or pump, select "For rated torque load (setting "0")" in any of the

following cases.

- When a blower of large moment of inertia (J) is accelerated in a short time

For constant-torque load such as rotary pump or gear pump
- When load torque increases at low speed, e.g. screw pump

(2) For variable-torque load (setting "1", initial value)

- At or less than the base frequency voltage, the output voltage varies with the output

frequency in a square curve.

- Set this value when driving the load whose load torque varies in proportion to the
square of the speed, e.g. fan or pump.

- The RT signal is assigned to the terminal RT in the initial setting. By setting "3" in any of Pr. 178 to Pr. 189 (input terminal function
selection), you can assign the RT signal to the other terminal.

+ Parameters referred to ¢
Pr. 3 Base frequency (35~ Refer to page 83 )
Pr. 178 to Pr. 189 (Input terminal function selection) U35~ Refer to page 108

PARAMETERS
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Set V/F pattern \‘T

4.5.3 Adjustable 5 points V/F (Pr. 71, Pr. 100 to Pr. 109)

A dedicated V/F pattern can be made by freely setting the V/F characteristic between a startup and the base
frequency and base voltage under V/F control (frequency voltage/frequency).
The torque pattern that is optimum for the machine's characteristic can be set.

Ps:a:;;c:r Name Initial Value Setting Range Description
7 Applied motor 0 01,2, 20 fg;;;i‘;.for adjustable 5 points V/F
100 V/F1(first frequency) 9999 0 to 400Hz, 9999
101 V/F1(first frequency voltage) ov 0 to 1000V
102 V/IF2(second frequency) 9999 0 to 400Hz, 9999
103 V/F2(second frequency voltage) ov 0 to 1000V
104 | V/F3(third frequency) 9999 0 to 400Hz, 9999 | Set each points (frequency,
- voltage) of V/F pattern.
105 V/F3(third frequency voltage) ov 0 to 1000V 9999: No V/F setting
106 V/F4(fourth frequency) 9999 0 to 400Hz, 9999
107 V/F4(fourth frequency voltage) ov 0 to 1000V
108 VIF5(fifth frequency) 9999 0 to 400Hz, 9999
109 V/F5(fifth frequency voltage) ov 0 to 1000V
The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 167)
Voltage - Any V/F characteristic can be provided by presetting the parameters of
Bese , T VIFI (first frequency voltage/first frequency) to V/FS. .
ase frequency - For a machine of large static friction coefficient and small dynamic
voltage VIFS static friction coefficient, for example, set a V/F pattern that will

—————————————————— increase the voltage only in a low-speed range since such a machine
requires large torque at a start.

viFa A |
************* & (Setting procedure)
Torone boost |~ ViET VES” 1)Set the rated motor current in Pr. 19 Base fiequency voltage. (No
M S A function at the setting of "9999" (initial value) or "8888".)

| |Frequency 2)Set Pr. 71 Applied motor to "2" (Adjustable 5 points V/F
_ Base frequency characteristic).
VIF Characteristic Pr.3 3)Set the frequency and voltage you want to set in Pr: 100 to Pr: 109.

/A CAUTION

/\ Set this parameter correctly according to the motor used.
Incorrect setting may cause the motor to overheat and burn.

—— CAUTION
Adjustable 5 points V/F characteristics function only under V/F control or optimum excitation control. They do not function for
simple magnetic flux vector control.

When Pr: 19 Base frequency voltage = "8888" or "9999", Pr. 71 cannot be set to "2". To set Pr. 71 to "2", set the rated voltage value in Pr: 19.
When the frequency values at each point are the same, a write disable error (£~ !) appears.
Set the points (frequencies, voltages) of Pr. 100 to Pr. 109 within the ranges of Pr. 3 Base frequency and Pr. 19 Base frequency voltage.
When "2" is set in Pr. 71, Pr. 47 Second V/F (base frequency) will not function.

- When Pr. 71 is set to "2", the electronic thermal relay function makes calculation as a standard motor.

REMARKS |

- A greater energy saving effect can be expected by combining Pr. 60 Energy saving control selection and adjustable 5 points V/F.
- For the FR-F720-00250 and 00340 and the FR-F740-00126 and 00170, the Pr.0 Torque boost and Pr.12 DC injection brake
operation voltage settings are automatically changed according to the Pr. 71 setting.

P Standard Motor Setting Constant Torque Motor Setting
r. 71
0,2,20 1
Pr 0 3% 2%
Pr 12 4% 2%

+ Parameters referred to ¢
- Pr. 3 Base frequency, Pr. 19 Base frequency voltage U35~ Refer to page 83

- Pr. 12 DC injection brake operation voltage (3~ Refer to page 103

- Pr. 47 Second V/F (base frequency) (35~ Refer to page 83

- Pr. 60 Energy saving control selection U35~ Refer to page 142

- Pr. 71 Applied motor U35 Refer to page 102

- Pr. 80 Motor capacity(simple magnetic flux vector control), Pr. 90 Motor constant (R1) (35~ Refer to page 73
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7/Frequency setting by external terminals

4.6 Frequency setting by external terminals

Purpose Parameter that must be Set Refer to Page

Make frequency setting by . . Pr. 4 to Pr. 6, Pr. 24 to Pr. 27,
combination of terminals Multi-speed operation Pr. 232 to Pr. 239 87
Perform jog operation Jog operation Pr. 15, Pr. 16 89
Added compensation for multi-speed | Multi-speed input

- - . . Pr. 28 91
setting and remote setting compensation selection
Infln!tely variable speed setting by Remote setting function Pr. 59 92
terminals

4.6.1

Can be used to change the preset speed in the parameter with the contact terminals.
Any speed can be selected by merely turning on-off the contact signals (RH, RM, RL, REX signals).

Multi-speed setting operation (Pr. 4 to Pr. 6, Pr. 24 to Pr. 27, Pr. 232 to Pr. 239)

P;LanTlf;fr Name l?a'ﬂ‘a; Setting Range Description

4 Multi-speed setting (high speed) 60Hz 0 to 400Hz Set the ferquency when RH turns on.
5 Multi-speed setting (middle speed) 30Hz 0 to 400Hz Set the ferquency when RM turns on.
6 Multi-speed setting (low speed) 10Hz 0 to 400Hz Set the ferquency when RL turns on.

24+ Multi-speed setting (speed 4) 9999 0 to 400Hz, 9999

25 « Multi-speed setting (speed 5) 9999 0 to 400Hz, 9999

26 * Multi-speed setting (speed 6) 9999 0 to 400Hz, 9999

27+ Multi-speed setting (speed 7) 9999 0 to 400Hz, 9999

232 Multi-speed setting (speed 8) 9999 | 0to 400Hz, 9999 | Frequency from speed 4 to speed 15 can

233~ Multi-speed setting (speed 9) 9999 | 0to 400Hz, 9999 | e setaccording to the combination of

234+ | Multi-speed setting (speed 10) 9999 | 0to 400Hz, 9999 | the RH, RM, RL and REX signals.

9999: not selected

235~ Multi-speed setting (speed 11) 9999 0 to 400Hz, 9999

236 * Multi-speed setting (speed 12) 9999 0 to 400Hz, 9999

237+ Multi-speed setting (speed 13) 9999 0 to 400Hz, 9999

238 ~ Multi-speed setting (speed 14) 9999 0 to 400Hz, 9999

239~ Multi-speed setting (speed 15) 9999 0 to 400Hz, 9999

The above parameters allow its setting to be changed during operation in any operation mode even if "0" (initial value) is set in Pr: 77 Parameter write selection.
* The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 167)

(1) Multi-speed setting (Pr. 4 to Pr. 6)

Speed 1

£ 4 (High speed) . . .
5 . Sp‘eespeedz Speed5speed6 - Operation is performed at the frequency set in Pr 4 when the RH
§ <Midd‘z;zzifg Spoed 4 3 signal turns on, Pr. 5 when the RM signal turns on, and Pr. 6 when the
5 (Low speed) L1\ speea? RL signal turns on.
Sl : -, REMARKS
! ! | ! ! i ! i i Time — ) i .
Ry _ON L . [CoNToN oN] - In the initial setting, if two or three speeds are simultaneously
RM ON ! ON ONJON] selected, priority is given to the set frequency of the lower signal. For
RL [on] ON ON example, when the RH and RM signals turn on, the RM signal (Pr. 5)
has a higher priority.
Speed 10 - The RH, RM, RL signals are assigned to the terminal RH, RM, RL in
g ‘ the initial setting.
Ef Speed§ S"fe::em By setting "0 (RL)", "1 (RM)", "2 (RH)" in any of Pr.178 to Pr.189 (input
ER L \speedts terminal function assignment), you can assign the signals to other
3t g . terminals.
[ON[ON[ON[oN] _Time . . .
E“ " onbonl | [onowl (2) Multi-speed setting higher than speed 4 (Pr. 24 to Pr. 27,

Pr. 232 to Pr. 239)

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

rL——[ONL_[ON] [ON _[on]

rex_[ONION[ON[ON[ONJON]ON[ON]
4_

Inverter

Forward
STF

rotation

PARAMETERS

[o2]
s REX 10 % - - For the terminal used for REX signal input, set "8" in any of Pr. 178 to
2 [$] . .
g RH 2 gg Pr. 186 to assign the function.
° RM 5 §g * When "9999" is set in Pr232 Multi-speed setting (speed 8), operation is performed at
§ RL g% frequency set in Pr.6 when RH, RM and RL are turned off and REX is turned on.
2 SD -
E
b=

Multi-Speed Operation
Connection Example
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REMARKS

- The priorities of the frequency commands by the external signals are "jog operation > multi-speed operation > terminal 4 analog
input > terminal 2 analog input". (Refer to page 149 for the frequency command by analog input)

- Valid in external operation mode or PU/external combined operation mode (Pr. 79 = "3" or "4").

- Multi-speed parameters can also be set in the PU or external operation mode.

- Pr.24to Pr. 27 and Pr: 232 to Pr. 239 settings have no priority between them.

- When a value other than "0" is set in Pr. 59 Remote function selection, the RH, RM and RL signals are used as the remote setting
signals and the multi-speed setting becomes invalid.

- When making analog input compensation, set "1" in Pr. 28 Multi-speed input compensation selection.

—— CAUTION

The RH, RM, RL, REX signals can be assigned to the input terminal using any of Pr. 178 to Pr. 189 (input terminal function
selection). Changing the terminal assignment using Pr. 178 to Pr. 189 (input terminal function selection) may affect the other
functions. Make setting after confirming the function of each terminal.

+ Parameters referred to ¢
Pr. I Maximum frequency, Pr. 2 Minimum frequency U35 Refer to page 81
Pr. 15 Jog frequency U35 Refer to page 89

Pr. 28 Multi-speed input compensation selection U35~ Refer to page 91

Pr. 59 Remote function selection U35 Refer to page 92

Pr. 178 to Pr. 189 (input terminal function selection) (3 Refer to page 108
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4.6.2 Jog operation (Pr. 15, Pr. 16)

7/Frequency setting by external terminals

You can set the frequency and acceleration/decelertion time for jog operation. Jog operation can be performed

from either the outside or PU.

Can be used for conveyor positioning, test operation, etc.

Parameter Initial . o
Number Name Value Setting Range Description
15 Jog frequency 5Hz 0 to 400Hz Set the frequency for jog operation.
Set the acceleration/deceleration time for jog operation. As the
Jog acceleration/deceleration time set the time taken to reach the
16 accelerati_onl 055 0 to 3600/360s* frequency set .in Pr. 20 1.4ccelemtion/decelemtion reference
deceleration frequency. (Initial value is 60Hz)
time The acceleration and deceleration times cannot be set
separately.

The above parameters are displayed as simple mode parameters only when the parameter unit (FR-PU04/FR-PUQ7) is connected. When the

operation panel (FR-DUOQ7) is connected, the above parameters can be set only when Pr. 160 User group read selection = "0". (Refer to page 167)

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

(1) Jog operation from outside

- When the jog signal is on, a start and stop can be made by the start signal (STF, STR). (The JOG signal is

assigned to the terminal JOG in the initial setting)

Output
frequency(Hz) .

Pr20 -

Prils5

Jog frequency

setting range

|

|
JOG signal !
Forward i "
rotation STF [ oN | |
Reverse | >
rotation STR ON -

Operation

1.Screen at powering on

@ Confirm that the external operation mode is selected.

([EXT] lit)
If not displayed, press
external [EXT] operation mode.

Inverter
Three-phase AC—9 5;::1 \l;l — ot
ly g2 @— Motor
power supply o TILs S
Forward rotation start STF
Reverse rotation start &——— STR
JOG signal &—— JOG
SD
10
2
5

Connection diagram for external jog operation

———Indication

MQN © U
PU EXT NET

FWD

to change to the

If the operation mode still does not change,
set Pr. 79 to change to the external operation mode.

2.Turn the JOG switch on.

3.Turn the start switch (STF or STR) on.
@ The motor rotates while start switch
(STF or STR) is ON.
@ Rotates at 5Hz. (Initial value of Pr. 15)

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

| REMARKS |

I - When you want to change the running frequency, change Pr. 15 Jog frequency . (initial value "5Hz")

+

Forward

rotation
ON =)
f Reverse
rotation

Forward

rotation
‘ % Reverse

rotation

OFF

PARAMETERS

- When you want to change the running frequency, change Pr. 16 Jog acceleration/deceleration time . (initial value "0.5"s)
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(2) Jog operation from PU
- Set the PU (FR-DU07/FR-PUOQ4/FR-PUQ7) to the jog operation mode. Operation is performed only while the start button is pressed.

Inverter
_ o RI/L1 Ueo—
Three-phase AC 8 S/Lo Y, Motor
power supply —& T/ 5 woéH——
|: FR-DU07:|
Operation —— — Indication ——

1 .Confirmation of the RUN indication and
operation mode indication

@The monitor mode should have been selected.
@The inverter should be at a stop.

2.Press to choose the =

PU JOG operation mode.

3.Press(or). =
@ While (Fw0) (or (V) is pressed, the Hold down.

motor rotates.
@Rotates at 5Hz. (initial value of Pr. 15)

4.Release (or ). =

Release Stop
[When changing the frequency of PU JOG
operation] The parameter
number read
5.Press to choose the parameter = m previously
setting mode. /’ appears.
6.Turn @ until Pr. 15 Jog frequenc =
g jrequency )
appears. N3~
7 .Press @ to show the currently set @ =
value. (5Hz)

8.Turn @ to set the value to
000", (10Hz) NS

9.Press @ to set. @ =

10. Perform the operations in steps 1 to 4.  Flicker - - - Parameter setting complete!!
The motor rotates at 10Hz.

—— CAUTION

When Pr. 29 Acceleration/deceleration pattern selection = "1" (S-pattern acceleration/deceleration A), the acceleration/
deceleration time is the period of time required to reach Pr. 3 Base frequency.

The Pr. 15 setting should be equal to or higher than the Pr. 13 Starting frequency setting.

The JOG signal can be assigned to the input terminal using any of Pr. 178 to Pr. 189 (input terminal function selection). Changing the
terminal assignment using Pr. 178 to Pr. 189 (input terminal function selection) may affect the other functions. Make setting
after confirming the function of each terminal.

During jog operation, the second acceleration/deceleration via the RT signal cannot be selected. (The other second
functions are valid. (Refer to page 110))

When Pr. 79 Operation mode selection = "4", push / of the PU (FR-DUO7/FR-PU04/FR-PUQ7) to make a start or

push @ to make a stop.
This function is invalid when Pr. 79 = "3".

—— ¢ Parameters referred to ¢
- Pr. 13 Starting frequency U~ Refer to page 96
- Pr. 29 Acceleration/deceleration pattern selection U35 Refer to page 97
- Pr. 20 Acceleration/deceleration reference frequency, Pr. 21 Acceleration/deceleration time increments U35~ Refer to page 94
- Pr. 79 Operation mode selection U35 Refer to page 169
- Pr 178 to Pr. 189 (input terminal function selection) 135~ Refer to page 108
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7/Frequency setting by external terminals

4.6.3 Input compensation of multi-speed and remote setting (Pr. 28)

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

Parameter o . N
Noarher Name Initial Value Setting Range Description
28 Multi-speed input 0 0 Without compensation
compensation selection 1 With compensation

The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 167)

| REMARKS
I - Select the compensation input voltage (0 to +5V, 0 to £10V) and used terminal (terminal 1, 2) using Pr. 73 Analog input
selection.

+ Parameters referred to ¢
Pr. 4 to Pr. 6, Pr: 24 to Pr. 27, Pr. 232 to Pr. 239 (multi-speed operation) U35~ Refer to page 87
Pr. 73 Analog input selection U545~ Refer to page 149

Pr. 59 Remote function selection (35~ Refer to page 92

PARAMETERS
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4.6.4 Remote setting function (Pr. 59)

continuous variable-speed operation, without using analog signals.

® Even if the operation panel is located away from the enclosure, you can use contact signals to perform

Parameter Description
Number Name Initial Value | Setting Range RH, RM, RL Frequency setting
signal function | storage function
Multi-speed
0 ! —
setting

1 Remote setting Yes

59 Remote function selection 0 2 Remote setting No

No
3 Remote setting (Turning STF/STR
off clears remotely-

set frequency.)

The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 167)

Inverter
STF
RH
RM
RL
SD

Forward
rotation

Deceleration

Connection
diagram for remote setting

(1) Remote setting

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

/When Pr.59=3
When Pr. 59=2,3

Output frequency

‘ | |  Tme
Acceleration ON ON

(RH) ON |_|
Deceleration ; |

o o ON : 3

Clear (RL) 1 ‘

F d

rotation (STF) —— ON L [ oN | [ON | ON

Power supply ON l_, ON

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

function

- Use Pr. 59 to select whether the remote setting function is used or not and whether the frequency setting storage
function in the remote setting mode is used or not.

When Pr. 59 is set to

any of "1 to 3" (remote setting function valid), the functions of the RH, RM and RL signals are

changed to acceleration (RH), deceleration (RM) and clear (RL).
- When the remote function is used, the output frequency of the inverter can be compensated for as follows:

External operation ...

PU operation

(2) Frequency setti

Frequency set with RH and RM operation + external operation frequency other than multi-
speed (PU operation frequency when Pr.79="3" (external, PU combined)) and terminal 4 input
(When making analog input compensation, set "1" to Pr. 28 Multi-speed input compensation
selection.

When Pr. 28 is set to "0" and acceleration/deceleration is made to reach the set frequency of
the analog voltage input (terminal 2 or terminal 4) by RH/RM, the auxiliary input by terminal 1
becomes invalid.)

Frequency set by RH/RM operation + PU running frequency

ng storage

- The frequency setting storage function stores the remotely-set frequency (frequency set by RH/RM operation) into
the memory (EEPROM). When power is switched off once, then on, operation is resumed with that output

frequency value. (Pr.
<Frequency setting sto

59 =1)
rage conditions>

- Frequency at the point when the start signal (STF or STR) turns off

- The remotely-set frequency is stored every one minute after one minute has elapsed since turn off (on) of both
the RH (acceleration) and RM (deceleration) signals. (The frequency is written if the present frequency setting
compared with the past frequency setting every one minute is different. The state of the RL signal does not

affect writing.)
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—— CAUTION
The range of frequency changeable by RH (H2)
(acceleration) and RM (deceleration) is 0 to maximum
frequency (Pr. 1 or Pr. 18 setting). Note that the
maximum value of set frequency is (main speed +
maximum frequency).

The set frequency is clamped at (main speed + Pr:1 )

Main speed setting

OHz f » Time
Acceleration(RH) ! ON
Deceleration(RM) ! ON

Forward rotation(STF) | ON

When the acceleration or deceleration signal switches on, acceleration/deceleration time is as set in Pr. 44 Second acceleration/
deceleration time and Pr. 45 Second deceleration time. Note that when long time has been set in P 7 or Pr: 8, the acceleration/
deceleration time is as set in Pr: 7 or Pr: 8. (when RT signal is off)

When the RT signal is on, acceleration/deceleration is made in the time set to Pr. 44 Second acceleration/deceleration time and Pr: 45
Second deceleration time, regardless of the Pr. 7 or Pr. 8 setting.

Even if the start signal (STF or STR) is off, turning on the acceleration (RH) or deceleration (RM) signal varies the preset frequency.
When switching the start signal from ON to OFF, or changing frequency by the RH or RM signal frequently, set the frequency setting
value storage function (write to EEPROM) invalid (Pr: 59 ="2, 3"). If set valid (Pr. 59 ="1"), frequency is written to EEPROM frequently,
this will shorten the life of the EEPROM.

The RH, RM, RL signals can be assigned to the input terminal using any Pr: 178 to Pr. 189 (input terminal finction selection). Changing
the terminal assignment using Pr. 178 to Pr. 189 (input terminal function selection) may affect the other functions. Make setting
after confirming the function of each terminal.

Also available for the network operation mode.

REMARKS

During jog operation or PID control operation, the remote setting function is invalid.

| Setting frequency is "0" | Remotely-set frequency stored last time
Even when the remotely-set oy | Within 1 minute_|
. . = —p
frequency is cleared by turning % ‘ ‘ Remotely-set f ored last i
on the RL (Clear) Signal aﬂer ‘g emotely-set rrequency stored last time
turn off (on) of both the RH and A IO JS/Z N I WS S >/
RM signals, the inverter 3 > Time
operates at the remotely-set |
freque.ncy.fstored |q the Iastl. ) Acceleration (RH) | Ionl
operation i power is reapplie Deceleration (RM) OFF: — ‘
bfefore one minute has elapsed Clear (RL) : J I :
since turn off _(on) of both the Forward rotation ‘ on : %
RH and RM signals (STF)
Power supply ON ON
- When the remotely-set _
frequency is cleared by turning Remotely-set frequency stored last time One minute
on the RL (clear) signal after 5T More ‘,ha’t‘ b
turn off (on) of both the RH and §< S Operation is performed at the set
RM signals, the inverter E ‘ frequency OHz.
operates at the frequency in the - . S S I W O A
remotely-set frequency cleared g . i
state if power is reapplied after v me
one minute has elapsed since D=
t if fb thpth RH d Acceleration (RH) . JoNl
;,:/ln 0 (Oln) orbo e an Deceleration (RM) OFF oN .
signas. Clear (RL) T 1
Forward rotation (STF) — ON TL—Ton
ON P oN

Power supply

/A CAUTION

AWhen selecting this function, re-set the maximum frequency according to the machine.

PARAMETERS

——— ¢ Parameters referred to ¢
Pr. 1 Maximum frequency, Pr. 18 High speed maximum frequency 035 Refer to page 81
Pr. 7 Acceleration time, Pr. 8 Deceleration time, Pr. 44 Second acceleration/deceleration time, Pr. 45 Second deceleration time. IS Refer to page 94

Pr. 28 Multi-speed input compensation selection U35~ Refer to page 91
Pr. 178 to Pr. 189 (input terminal function selection) U5~ Refer to page 108
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4.7 Setting of acceleration/deceleration time and
acceleration/deceleration pattern

Purpose Parameter that must be set Refer to page

Motor acceleration/deceleration time . . . Pr.7, Pr.8, Pr.20, Pr.21,

. Acceleration/deceleration times 94
setting Pr.44, Pr.45

. Starting frequency and start-

Starting frequency time hold Pr.13, Pr.571 96
Se.t acceleratlon{dec.eleratlon pattern | Acceleration/deceleration Pr.29, Pr.140 to Pr.143 97
suitable for application pattern and back lash measures

4.7.1 Setting of the acceleration and deceleration time (Pr.7, Pr.8, Pr.20, Pr.21, Pr.44, Pr.45)

Used to set motor acceleration/deceleration time.

Set a larger value for a slower speed increase/decrease or a smaller value for a faster speed increase/
decrease.

For the acceleration time at automatic restart after instantaneous power failure, refer to Pr. 611 Acceleration
time at a restart (page 132).

FEEOTE Name il b Setting Range Description
Number 200V class (400V class) g Rang P
00340 56
. . (00170) or less o
7 Acceleration time 00490 0 to 3600/ 360s *2 | Set the motor acceleration time.
(00250) or more | 0%
00340
10s
. . (00170) or less o
8 Deceleration time 00490 0 to 3600/ 360s *2 | Set the motor deceleration time.
(00250) or more | 0%

Set the frequency that will be the basis of
acceleration/deceleration time.

As acceleration/deceleration time, set the
frequency change time from stop to Pr. 20.

Acceleration/
20 *1 deceleration 60Hz 1 to 400Hz
reference frequency

0 Increments: 0.1s Increments and
Acceleration/ Range: 0 to 3600s | setting range of
211 deceleration time 0 accelerat{on/ .
increments 1 Increments: 0.01s decgleratlon time
Range: 0 to 360s | setting can be
changed.
Second . L
. acceleration/ 5s 0 to 3600/360s *2 Set the acceleration/deceleration time
. deceleration time when the RT signal is on.
S d 0 to 3600/360s *2 Set the deceleration time when the RT
45+1 d:g::lr;ration time 9999 signal is on.
9999 Acceleration time = deceleration time

*1  The parameters can be set when Pr. 160 User group read selection = "0" (Refer to page 167)
*2 Depends on the Pr. 21 Acceleration/deceleration time increments setting. The initial value for the setting range is "0 to 3600s" and the setting
increments is "0.1s".

(1) Acceleration time setting (Pr.7, Pr.20)

Pr20
(GOLZ) ****** . N Running - Use Pr. 7 Acceleration time to set the acceleration time required to reach Pr.
= frequency 20 Acceleration/deceleration reference frequency from OHz.
Ji - Set the acceleration time according to the following formula.
=5
ez 2 . Pr.20 . )
38 Time Acceleration  _ - - “ Acceleration time from stop to
, _ time setting Maximum operating maximum operating frequency
Acceleration Pr.7  Deceleration Pr8 frequency - Pr. 13
time time
Example) When Pr. 20 = 60Hz (initial value), Pr. 13 = 0.5Hz, and
acceleration can be made up to the maximum operating Pr7 = _ 6oHz x 10s = 12.1s
frequency of 50Hz in 10s 50Hz - 0.5Hz
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(2) Deceleration time setting (Pr.8, Pr.20)

- Use Pr. 8 Deceleration time to set the deceleration time required to reach OHz from Pr. 20 Acceleration/deceleration
reference frequency.
- Set the deceleration time according to the following formula.

. Pr20 . . .
Deceleration  _ Deceleration time from maximum

time setting Maximum operating operating frequency to stop.
frequency - Pr. 10
Example) When Pr. 20 = 120Hz, Pr. 10 = 3Hz, and deceleration can be 20m
z

made up to the maximum operating frequency of 50Hz in 10s Pr8§ =———— " % 40s = 255s
50Hz - 3Hz C

(3) Change the setting range and increments of the acceleration/deceleration time (Pr.21)

- Use Pr. 21 to set the acceleration/deceleration time and minimum setting range.
Setting "0" (initial value) 0 to 3600s (minimum setting increments 0.1s)
Setting "1" .o 0 to 360s (minimum setting increments 0.01s)

—— CAUTION
Changing the Pr. 21 setting changes the acceleration/deceleration time setting (Pr. 7, Pr. 8, Pr. 16, Pr. 44, Pr. 45).
(The Pr. 611 Acceleration time at a restart setting is not affected.)
<Example>
When Pr. 21 ="0", setting "5.0" s in Pr. 7 and "1" in Pr. 21 automatically changes the Pr. 7 setting to "0.5" s.

(4) Set multiple acceleration/deceleration time (RT signal, Pr.44, Pr.45)

- Pr. 44 and Pr. 45 are valid when the RT signal is on.
- When "9999" is set in Pr. 45, the deceleration time becomes equal to the acceleration time (Pr. 44).

CAUTION
In S-shaped acceleration/deceleration pattern A (refer to page 97), the set time is the period required to reach the base
frequency set in Pr.3 Base frequency.

Acceleration/deceleration time formula when the set frequency is the base frequency or higher

t=i “ T 2 i T: Acceleration/deceleration time setting value(s)
9 (r3R 9 f:Setfrequency(Hz)

Guideline for acceleration/deceleration time when Pr. 3 Base frequency = 60Hz (OHz to set frequency)

Frequency setting (Hz)
Acceleration 60 120 200 400
deceleration time (s)
5 5 12 27 102
15 15 35 82 305

The RT signal can be assigned to the input terminal using any of Pr. 178 to Pr. 189 (Input terminal function selection). Changing
the terminal assignment using Pr. 178 to Pr. 189 (input terminal function selection) may affect the other functions. Make setting
after confirming the function of each terminal.

REMARKS |

- The RT signal acts as the second function selection signal and makes the other second function valid. (Refer to page 111)

- The RT signal is assigned to the RT terminal in the default setting. By setting "3" to any of Pr. 178 to Pr. 189 (Input terminal
function selection), you can assign the RT signal to the other terminal.

- If the Pr. 20 setting is changed, the Pr. 125 and Pr. 126 (frequency setting signal gain frequency) settings do not change. Set Pr.
125 and Pr. 126 to adjust the gains.

- When the Pr. 7, Pr. 8, Pr. 44 and Pr. 45 settings are 0.03s or less, the acceleration/deceleration time is 0.04s. At that time, set
Pr. 20 to "120Hz" or less.

- If the acceleration/deceleration time is set, the actual motor acceleration/deceleration time cannot be made shorter than the
shortest acceleration/deceleration time determined by the mechanical system J (moment of inertia) and motor torque.

PARAMETERS

¢ Parameters referred to ¢
Pr: 3 Base frequency (35 Refer to page 83
Pr. 10 DC injection brake operation frequency U35 Refer to page 103

Pr. 29 Acceleration/deceleration pattern selection U35~ Refer to page 97
Pr. 125, Pr. 126 (Frequency setting gain frequency) U35~ Refer to page 156
Pr. 178 to Pr.189 (Input terminal function selection) (35 Refer to page 108
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4.7.2 Starting frequency and start-time hold function (Pr.13, Pr.571)

You can set the starting frequency and hold the set starting frequency for a certain period of time.
Set these functions when you need the starting torque or want to smooth motor drive at a start.

FELELE T Name Initial Value Setting Range Description
Number
Frequency at start can be set in the
range 0 to 60Hz.

13 Starting frequency 0.5Hz 0 to 60Hz You can set the starting frequency
at which the start signal is turned
on.

Set the holding time of Pr. 13
0.0t0 10.0s

571 Holding time at a start 9999 Starting frequency.

9999 Holding function at a start is invalid

The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 167)

(1) Starting frequency setting (Pr.13)

Output 4
ff:quency - Frequency at start can be set in the range 0 to 60Hz.
m(]i 60 - You can set the starting frequency at which the start signal is
g turned on.
=
£
B | Pri3
n 0 >
Time
STF
CAUTION

The inverter will not start if the frequency setting signal is less than the value set in Pr. 13.
For example, when 5Hz is set in Pr. 13, the motor will not start running until the frequency setting signal reaches 5Hz.

(2) Start-time hold function (Pr.571)

Output 4
frequency - This function holds the output frequency set in Pr. 13 Starting
(Hz) . . .
frequency during the period set in Pr. 571.
F 60 ; . - o
o - This function performs initial excitation to smooth the motor
& drive at a start.
(o]
£ | Pri3 REMARKS
[0
2 0 T'; When Pr. 13 = "0HZz", the starting frequency is held at 0.01Hz.
| Pr. 571 setting time me
STF ON
—— CAUTION

When the start signal was turned off during start-time hold, deceleration is started at that point.
- At switching between forward rotation and reverse rotation, the starting frequency is valid but the start-time hold function is

invalid.

/A CAUTION

A Note that when Pr. 13 is set to any value lower than Pr. 2 Minimum frequency, simply turning on the start signal
will run the motor at the preset frequency even if the command frequency is not input.

+ Parameters referred to ¢
Pr.2 Minimum frequency U35 Refer to page 81
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4.7.3 Acceleration/deceleration pattern (Pr.29, Pr.140 to Pr.143)

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

Parameter Name Initial Setting BTt
Number Value Range
0 Linear acceleration/ deceleration
29 Acceleration/deceleration pattern 0 1 S-pattern acceleration/deceleration A
selection 2 S-pattern acceleration/deceleration B
3 Backlash measures
140 Backlash acceleration stopping frequency 1Hz 0 to 400Hz
141 Backlash acceleration stopping time 0.5s 0to 360s | Set the stopping frequency and time
- - for backlash measures.
142 Backlash deceleration stopping frequency 1Hz 010 400Hz | \/5iid when Pr 29 = 3
143 Backlash deceleration stopping time 0.5s 0 to 360s
The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 167)
(1) Linear acceleration/ deceleration (Pr. 29 = "0", initial value)
g ELc;Zi:[eargﬁiﬁrat'on - When the frequency is changed for acceleration, deceleration, etc. in inverter
2 operation, the output frequency is changed linearly (linear acceleration/
%’ deceleration) to reach the set frequency without straining the motor and
;5,1? inverter. Linear acceleration/deceleration has a uniform frequency/time slope.
oL

(2) S-pattern acceleration/deceleration A (Pr. 29="1")

2 [S-pattern acceleration - For machine tool spindle applications, etc.

§ fdeceleration Al Used when acceleration/deceleration must be made in a short time to a high-
g speed range of not lower than the base frequency. In this acceleration/
po deceleration pattern, Pr. 3 Base frequency (fb) is the inflection point of the S
%TI\T pattern and you can set the acceleration/deceleration time appropriate for motor
6L

torque reduction in a constant-power operation range of base frequency or
higher.

CAUTION

As the acceleration/deceleration time of S-pattern acceleration/deceleration A, set the time taken until Pr. 3 Base frequency is
reached, not Pr. 20 Acceleration/deceleration reference frequency.

(3) S-pattern acceleration/deceleration B (Pr. 29 = "2")
ocstrmtonsl - For prevention of load shifting in conveyor and other applications. Since

acceleration/deceleration is always made in an S shape from current frequency
(f2) to target frequency (f1), this function eases shock produced at acceleration/
deceleration and is effective for load collapse prevention, etc.

Set frequency

(Hz)

g
S 2
o= Time
(4) Backlash measures (Pr. 29 ="3", Pr. 140 to Pr. 143)
) - What is backlash?
NG _ - Reduction gears have an engagement gap and have a dead zone between
% [A forward rotation and reverse rotation. This dead zone is called backlash, and
4 function] this gap disables a mechanical system from following motor rotation.
s kP 142 More specifically, a motor shaft develops excessive torque when the direction of
2 P rotation changes or when constant-speed operation shifts to deceleration,
© fPe1so | resulting in a sudden motor current increase or regenerative status.
Prl3pfamer IR - To avoid backlash, acceleration/deceleration is temporarily stopped.
Pr 141 P;_Iiﬁ Time Set the acceleration/deceleration stopping frequency and time in Pr. 140 to Pr.
143.
—— CAUTION

Setting the backlash measures increases the acceleration/deceleration time by the stopping time.

+ Parameters referred to ¢

Pr. 3 Base frequency (35 Refer to page 83 -
Pr. 7 Acceleration time, Pr. 8 Deceleration time, Pr. 20 Acceleration/deceleration reference frequency U35 Refer to page 94
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4.8 Selection and protection of a motor

Purpose Parameter that must be Set Refer to page
Motor protection from overheat Electronic thermal O/L relay Pr. 9, Pr. 51 98
Use the constant torque motor Applied motor Pr. 71 102

4.8.1

Motor protection from overheat (Electronic thermal relay function) (Pr. 9, Pr. 51)

Set the current of the electronic thermal O/L relay to protect the motor from overheat. This feature provides the
optimum protective characteristics, including reduced motor cooling capability, at low speed.

Parameter i Setting Range r
Number Name Initial Value 200V class (400V class) Description
9 Electronic thermal | Rated inverter | 02330 (01160) or less | 0 to 500A Set the rated motor current
OIL relay current 03160 (01800) or more | 0 to 3600A '
02330 (01160) or less | 0to 500A | Made valid when the RT signal is
. on.

51 - Second electronic 9999 03160 (01800) or more | 0 to 3600A Set the rated motor current.

thermal O/L relay *3 -

Second electronic thermal O/L relay
9999 invalid

*1

The parameters can be set when Pr:. 160 User group read selection ="0" (Refer to page 167)

*2  When parameter is read using the FR-PU04, a parameter name different from an actual parameter is displayed.

(1) Electronic thermal relay function operation characteristic (THM)

[Electronic thermal relay function operation characteristic (E.THM)]

Pr. 9 = 50% setting of
inverter rating*1.2
~

r

Pr. 9 = 100% setting
of inverter rating*1.2

e |z . 0
z E 70 30Hz — | 30Hz or more*s
25 g or more*s 120Kz - Operation range
5 § = | o 20Hz 10Hz Range on the right of
Taol§ 10Hz s = characteristic curve
S| = \ 6Hz - Non-operation range
|5 BHz__ || “ 0.5Hz Range on the left of
£ 8 5040.5Hz " characteristic curve
K T e Characteristic when
Kv /electronic thermal relay
qéa 240 function for motor
c |~ protection is turned off
2 % 180 (When Pr. 9 setting is 0(A))
< |E \\
> c
L |8
3 |B ‘120
© [}
= ) Electronic thermal relay
> 60 —1 function for transistor *1
& protection
0, 0,
52.5/0\ 105%\ ; "
50 100120 150
Inverter output current(%) .
(% to the rated inverter current) 3
—— CAUTION

This function detects the overload (overheat) of the
motor
characteristic is shown on the left)

and the inverter trips. (The operation

Set the rated current [A] of the motor in Pr. 9.

(If the motor has both 50Hz and 60Hz rating and

the Pr.3 Base frequency is set to 60 Hz, set the 1.1

times of the 60Hz rated motor current.)

Set "0" in Pr. 9 when you do not want to activate the

electronic thermal relay function, e.g. when using

an external thermal relay with the motor. (Note that

the output transistor protection of the inverter

functions (E.THT).)

When using the Mitsubishi constant-torque motor

1)Set "1" in Pr. 71. (This provides a 100%
continuous torque characteristic in the low-speed
range.)

2) Set the rated current of the motor in Pr. 9.

When a value 50% of the inverter rated output current (current
value) is set in Pr. 9

The % value denotes the percentage to the inverter rated
current. It is not the percentage to the motor rated current.
When you set the electronic thermal relay function dedicated to
the Mitsubishi constant-torque motor, this characteristic curve
applies to operation at 6Hz or higher.

Protective function by electronic thermal relay function is reset by inverter power reset and reset signal input. Avoid
unnecessary reset and power-off.
When multiple motors are operated by a single inverter, protection cannot be provided by the electronic thermal relay function.
Install an external thermal relay to each motor.
When the difference between the inverter and motor capacities is large and the setting is small, the protective characteristics of
the electronic thermal relay function will be deteriorated. In this case, use an external thermal relay.

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

Electronic thermal relay does not function when 5% or less of inverter rated current is set to electronic thermal relay setting.
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(2) Electronic thermal relay function operation characteristic (THT)

Electronic thermal relay function (transistor protection thermal) operation characteristics of the inverter when the ratio

of the motor current to the inverter rated current is presented as transverse is shown. Transverse is calculated as

follows: (motor current [A)/inverter rated current [A]) x 100 [%].

FR-F720-03160 (FR-F740-01800) or more

Ratio of the motor current
to the inverter rated current (%)

Ratio of the motor current
to the inverter rated current (%)

Inverter Capacity

FR-F720-02330 (FR-F740-01160) or less

150

(S) swiy uonesedo

Ratio of the motor current
to the inverter rated current (%)

() awn uonesado

Ratio of the motor current
to the inverter rated current (%)

Optimum Conditions

Running frequency : 1Hz or more
Carrier frequency: 2kHz

Running frequency : 1Hz or less
Carrier frequency: 2kHz

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

unnecessary reset and power-off.

The operation time of the transistor protection thermal relay shortens when the Pr. 72 PWM fiequency selection setting increases

SYHILINVIVd
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(3) Set multiple electronic thermal relay functions (Pr. 51)

Use this function when rotating two motors of different rated currents individually by a
single inverter. (When rotating two motors together, use external thermal relays.) MC :

- Set the rated current of the second motor in Pr. 51.
- When the RT signal is on, thermal protection is provided based on the Pr: 51 setting.

MC:
REMARKS | Sy %
- The RT signal acts as the second function selection signal and makes the other second w
functions valid. (Refer to page 110) =
- The RT signal is assigned to the RT terminal in the initial setting. By setting "3" in any of Pr. 178 RT :’
to Pr. 189 (input terminal function selection), you can assign the RT signal to the other terminal. ) SD

(4) Electronic thermal relay function plealarm (TH) and alarm signal (THP signal)
100%: Electronic thermal relay function alarm operation value

Electronic thermal

relay function
operation level

100%
85%

»Time

Electronic thermal O/L

relay alarm (THP) OFF

ON/

The alarm signal (THP) is output and electronic thermal relay
function prealarm (TH) is displayed when the electronic
thermal value reaches 85% of the level setin Pr. 9 or Pr. 51. If
it reaches 100% of the Pr. 9 FElectronic thermal O/L relay
setting, an electronic thermal relay protection (E. THM/E.THT)
activates.

The inverter does not trip even when the alarm signal (THP)
is output.

For the terminal used for the THP signal output, assign the
function by setting "8" (positive logic) or "108" (negative logic)
in any of Pr. 190 to Pr. 196 (output terminal function selection).

—— CAUTION

Changing the terminal assignment using Pr. 190 to Pr. 196 (output terminal function selection) may affect the other functions. Make
setting after confirming the function of each terminal.

(5) External thermal relay input (OH signal)
- To protect the motor against overheat, use the OH signal when using an external

Thermal relay protector
Inverter

External thermal relay input
connection example

—— CAUTION

thermal relay or the built-in thermal protector of the motor.

- When the thermal relay operates, the inverter trips and outputs the fault signal
(E.OHT).

For the terminal used for OH signal input, assign the function by setting "7" in any of
Pr. 178 to Pr. 189 (input terminal function selection)

Changing the terminal assignment using Pr. 178 to Pr. 189 (input terminal function selection) may affect the other functions. Make
setting after confirming the function of each terminal.
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(6) PTC thermistor input (PTC signal)

Inverter

Inverter

Motor :a:

PTC thermistor input connection example . .
AU/PTC switchover switch

Factory-set to "AU".
Set to the "PTC" position to
validate the PTC signal input.

Built-in PTC thermistor of the motor can be input to the PTC signal (AU terminal).
- For the terminal used for PTC signal input, assign the function by setting "63" in Pr. 184 AU terminal function selection
and also set the AU/PTC switchover switch to the PTC terminal function. (The initial setting is the AU terminal
function.)

- If a motor overheat state is detected for more than 10s according to the input from the PTC thermistor, the inverter
shuts off the output and outputs the PTC thermal fault signal (E.PTC).

- The input specifications of the PTC thermistor | Motor Temperature PTC Thermistor Resistance Value (Q2)
are shown on the right. Normal 0 to 500
Boundary 500 to 4k
Overheat 4k or higher
—— CAUTION

When the PTC signal was not assigned to Pr. 184 and the AU/PTC switchover switch was set to the PTC terminal function, the
function assigned to the AU terminal is always off. Reversely, when the PTC signal was assigned to Pr. 184 and the AU/PTC
switchover switch was set to the AU terminal function, a PTC thermal error (E.PTC) occurs since the function is always in a
motor overheat state.

When you want to input a current, assign the AU signal to the other signal.

Changing the terminal assignment using Pr. 178 to Pr. 189 (input terminal function selection) may affect the other functions. Make
setting after confirming the function of each terminal.

¢ Parameters referred to ¢
Pr. 71 Applied motor U35~ Refer to page 102
Pr. 72 PWM frequency selection U35~ Refer to page 148

Pr. 178 to Pr. 189 (Input terminal function selection) (35~ Refer to page 108
Pr. 190 to Pr. 196 (Output terminal function selection) (35~ Refer to page 114
Specifications of the AU terminal (35~ Refer to page 27
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4.8.2 Applied motor (Pr. 71)

Setting of the used motor selects the thermal characteristic appropriate for the motor.
Setting is necessary when using a constant-torque motor. Thermal characteristic of the electronic thermal relay
function suitable for the motor is set.

Parameter

NG Name Initial Value | Setting Range Description

Selecting the standard motor or constant-
71 Applied motor 0 0,1,2,20 torque motor sets the corresponding motor
thermal characteristic.

The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 167)

Refer to the following list and set this parameter according to the motor used.

Pr. 71 Motor (O : used motor)
Setting Thermal Characteristic of the Electronic Thermal Relay Function Standard Constant torque
(SF-JR, etc.) (SF-HRCA, etc.)
(initiaIOvaIue) Thermal characteristics of a standard motor ©)
1 Thermal characteristics of the Mitsubishi constant-torque motor o
2 Thermal characteristics of a standard motor
Adjustable 5 points V/F(Refer to page 86)
20 Mitsubishi standard motor SF-JR 4P(1.5kW(2HP) or less)
REMARKS

- For the FR-F720-00250 and 00490 and the FR-F740-00126 and 00170, the Pr. 0 Torque boost and Pr. 12 DC injection brake
operation voltage settings are automatically changed according to the Pr. 71 setting as follows.

Standard Motor Setting Constant Torque Motor Setting
Pr.71
0, 2,20 1
Pr 0 3% 2%
Pr 12 4% 2%

/A CAUTION

A Set this parameter correctly according to the motor used.
Incorrect setting may cause the motor to overheat and burn.

+ Parameters referred to ¢

Pr: 0 Torque boost 15~ Refer to page 72 )
Pr. 12 DC injection brake operation voltage U35~ Refer to page 103
Pr. 100 to Pr. 109 (Adjustable 5 points V/F) 13~ Refer to page 86
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7/ Motor brake and stop operation

4.9 Motor brake and stop operation

Purpose Parameter that must be set Refer to Page
Motor braking torque adjustment DC injection brake Pr. 10 to Pr. 12 103

Improve the motor braking torque
with an option

Coast the motor to a stop Selection of motor stopping method Pr. 250 107

4.9.1 DC injection brake (Pr. 10 to Pr. 12)
The DC injection brake can be operated at a motor stop to adjust the stop timing and braking torque.
In DC injection brake operation, DC voltage is directly applied to the motor to prevent the motor shaft from

rotating when a motor decelerates to stop.
The motor will not return to the original position if the motor shaft rotates due to external force.

Selection of a regenerative brake Pr. 30, Pr. 70 105

Parameter Initial Value . o
N, Name 200V class (400V class) Setting Range Description
L. Set the operation frequency of the
10 Ecelrr;jt?g::?pebmazec 3Hz 0 to 120Hz DC injection brake.
P . y 9999 Operated at Pr. 13 or less.
0 DC injection brake disabled
DC injection brake Set the operation time of the DC
1" operation time 0.5s 0.11010s injection brake.
8888 Operate when X13 signal is on
00340 (00170) orless | 4% Set the DC brake vol
T t the injection brake voltage
DC injection brake 00490 to 02330 o o e ction tage
12 operation voltage (00250 to 01160) 2% 0 to 30% E)tggg?s).d\/i\égi?ed(.) is set, DC injection
03160 (01800) or more | 1%

The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 167)

When Pz 11="0.1 to 10s" (1) Operation frequency setting (Pr. 10)

4 - After the frequency at which the DC injection brake will be operated is
set in Pr. 10, the DC is applied to the motor when this frequency is
reached during deceleration.

- At the Pr. 10 setting of "9999", the DC injection brake is operated when
deceleration is made to the frequency set in Pr. 13 Starting frequency.

(2) Operation time setting (Pr. 11)

DC inectont  pei2 - In Pr. 11, set the time of the DC injection brake.

brake O:)erationTl_l - When Pr. 11 = "0s", the DC injection brake is disabled. (At a stop, the

voltage »Time motor coasts.)

- When Pr. 11="8888", the DC injection brake is applied while X13 signal
is on.

- For the terminal used for X13 signal input, set "13" in any of Pr. 178 to Pr.
189 to assign the function. (Refer to page 108.)

- When the motor does not stop due to large load moment (J), increasing
the setting produces an effect.

Y, Pr. 10 Operation

3 frequency

[

]

" Output frequency (Hz)

voltage

Pr. 11 Operation time
When Pr. 1/="8888"

L

Output frequency (Hz)

‘ »Time
DC injection I Pri2

brake Operation I
voltage .
9 ———+>Time

voltage
X13 signal [ON| OFF

PARAMETERS
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(3) Operation voltage (torque) setting (Pr. 12)

- Use Pr. 12 to set the percentage to the power supply voltage.
- When Pr. 12 ="0%", the DC injection brake is disabled. (At a stop, the motor coasts.)
- When using the constant-torque motor (SF-JRCA) and energy saving motor (SF-HR, SF-HRCA), change the Pr. 12

setting as follows.
SF-JRCA: FR-F720-00167 (FR-F740-00083) or less ...4%,
FR-F720-00250 to 02330 (FR-F740-00126 to 01160)...2%
SF-HR, SF-HRCA: FR-F720-00167 (FR-F740-00083) or less...4%,
FR-F720-00250 and 00340 (FR-F740-00126 and 00170)...3%,
FR-F720-00490 to 02330 (FR-F740-00250 to 01160)...2% (FR-F740-00620...1.5%)

REMARKS
- For the 00126 and 00170, when the Pr. 12 setting is as below, changing the Pr. 71 Applied motor setting changes the Pr. 12
setting automatically, it is not necessary to change the Pr. 12 setting.

(a)When Pr. 12 is 4% (initial value)
The Pr. 12 setting is automatically changed to 2% if the Pr. 71 value is changed from the value selecting the standard motor

(0, 2) to the value selecting the constant motor (1).

(b)When Pr. 12is 2%
The Pr. 12 setting is automatically changed to 4% if the Pr. 71 value is changed from the value selecting the constant motor

(1) to the value selecting the standard motor (0, 2).
- Even if the Pr. 12 setting is increased, braking torque is limited so that the output current is within the rated inverter current.

/A CAUTION

AAS stop holding torque is not produced, install a mechanical brake.

+ Parameters referred to ¢
Pr: 13 Starting frequency (35 Refer to page 96
Pr. 71 Applied motor U35~ Refer to page 102
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7/ Motor brake and stop operation

4.9.2 Selection of a regenerative brake (Pr. 30, Pr. 70)

®\When making frequent starts/stops, use the optional brake unit (FR-BU2, BU, FR-BU, MT-BU5) to increase
the regenerative brake duty.

®Use a power regeneration common converter (FR-CV) or power regeneration converter (MT-RC) for
continuous operation in regenerative status.
Use a high power factor converter (FR-HC, MT-HC) to reduce harmonics, improve the power factor, or
continuously use the regenerative mode.

Parameter

NG Name Initial Value Setting Range Description

Without regenerative function,

0 brake unit (FR-BU2, FR-BU, BU
type)

Brake unit (MT-BUS5), power
regeneration converter (MT-RC)

0 1 (Setting can be made only for the
FR-F720-03160 (FR-F740-01800)
or more)

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

Set the %ED of the brake transistor
operation when using a brake unit
(MT-BUS).

(Setting can be made only for the
FR-F720-03160 (FR-F740-01800)
or more

Regenerative function

30 selection

70 Special regenerative brake duty 0% 0to 10%

The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 167)

(1) When the brake unit (FR-BU2, BU, FR-BU) is used
- Set "0" (initial value) in Pr. 30. The Pr. 70 setting is made invalid.

CAUTION
Set "1" in Pr. 0 Brake mode selection of the FR-BU2 to use GRZG type discharging resistor.

Do not operate the MT-BU5 type brake unit and FR-BU2 in parallel. Doing so could cause an alarm or brake unit failure. Use the
FR-BUZ2 only when performing parallel operation.

PARAMETERS
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(2) When using a brake unit (MT-BU5) and power regeneration converter (MT-RC) (FR-F720-
03160 (FR-F740-01800) or more)

- Set"1"in Pr. 30.

- Set"10%" In Pr. 70 when using a brake unit (MT-BU5).
- Set "0%" in Pr. 70 when using a power regeneration converter (MT-RC).

—— CAUTION
- Set "2"in Pr. 0 Brake mode selection of the FR-BU2 to use MT-BRS type resistor unit.

(3) When using the high power factor converter (FR-HC, MT-HC) or power regeneration
common converter (FR-CV)

- Set "2"in Pr. 30. The Pr. 70 setting is made invalid.
- Use any of Pr. 178 to Pr. 189 (Input terminal function assignment) to assign the following signals to the contact input
terminals.
(a) X10 signal: FR-HC, MT-HC connection, FR-CV connection (inverter operation enable signal)
To make protective coordination with the FR-HC, MT-HC or FR-CV, use the inverter operation enable signal
to shut off the inverter output. Input the RDY signal of the FR-HC, MT-HC (RDYB signal of the FR-CV).
(b) X11 signal: FR-HC, MT-HC connection (instantaneous power failure detection signal)
When the setting has been made to hold the mode at occurrence of an instantaneous power failure for RS-
485 communication operation, use this signal to hold the mode. Input the Y1 or Y2 signal (instantaneous
power failure detection signal) of the FR-HC, MT-HC.
- For the terminal used for X10 or X11 signal input, assign its function by setting "10" (X10) or "11" (X11) in any of Pr.
178 to Pr. 189.

REMARKS

- The MRS signal can also be used instead of the X10 signal. (Refer to page 108.)

- Refer to pages 36 to 43 for connection of the brake unit, high power factor converter (FR-HC, MT-HC) and power regeneration
common converter (FR-CV).

- Setting Pr: 30 = "2" will reset the inverter, and "Err" is displayed on the operation panel during the reset.

—— CAUTION
- Changing the terminal assignment using Pr. 178 to Pr. 189 (input terminal function selection) may affect the other functions. Please
make setting after confirming the function of each terminal.

+ Parameters referred to ¢
Pr. 178 to Pr.189 (input terminal function selection) U35 Refer to page 108
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4.9.3 Stop selection (Pr. 250)

Used to select the stopping method (deceleration to a stop or coasting) when the start signal turns off. Used
to stop the motor with a mechanical brake, etc. together with switching off of the start signal.
You can also select the operations of the start signals (STF/STR). (Refer to page 112 for start signal selection)

Parameter Description
Name Initial Value | Setting Range i
Number 9 9] Dl ISRy Stop Operation
(Refer to page 112)

STF signal: Forward The motor is coasted to a
0 to 100s _ .rotatlon start | stop when the preset time

STR signal: Reverse elapses after the start

rotation start | gignal is turned off.The
STF signal: Start signal | motor is coasted to a stop
1000s to 1100s | STR signal: Forward/ (Pr: 250 - 1000)s after the
se signal | start signal is turned off.
250 | Stop selection 9999 reverse sig 9

STF signal: Forward
rotation start

9999 STR signal: Reverse When the start signal is
rotation start | turned off, the motor
STF signal: Start signal | decelerates to stop.
8888 STR signal: Forward/

reverse signal

The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 167)

(1) Decelerate the motor to a stop

g N\ ohon st oot tims of . Set Pr. 250 to "9999" (initial value) or "8888".
% 3 Deceleration time . The motor decelerates to a stop when the start
:; 3 (Time set in Pr: 8, etc.) signal (STF/STR) turns off.
&y ! DC brake
o< ! Time
RUN !
signal ON OFF
(2) Coast the motor to a stop.
o Output is shut off when set ) .
2 / time elapses after start signal - Use Pr. 250 to set the time from when the start signal
S F—*n  tums off turns off until the output is shut off. When any of
g | Pras0 "1000" to "1100" is set, the output is shut off after
EA Motor coasts to stop (Pr: 250 — 1000)s.
3% f Time - The output is shut off when the time set in Pr. 250

Start signal ON ‘ OFF has elapsed after the start signal had turned off.The
. OFF motor coasts to a stop.

R st oN - The RUN signal turns off when the output stops.

REMARKS |

Stop selection is invalid when the following functions are activated.

- Power failure stop function (Pr. 261)

- PU stop (Pr. 75)

- Deceleration stop because of communication error (Pr. 502)

- Emergency stop by LonWoRrks communication
When setting of Pr. 250 is not 9999 nor 8888, acceleration/deceleration is performed according to the frequency command, until
start signal is OFF and output is shutoff.

—— CAUTION
When the start signal is turned on again during motor coasting, the motor starts at Pr. 13 Starting frequency.

PARAMETERS

+ Parameters referred to ¢
Pr. 7 Acceleration time , Pr. 8 Deceleration time U35~ Refer to page 94

Pr. 13 Starting frequency (35 Refer to page 96
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4.10 Function assignment of external terminal and control

Purpose

Parameter That Must be Set

Refer to Page

Input terminal function

Assign function to input terminal . Pr. 178 to Pr. 189 108
selection
Set MRS signal (output shutoff) toNC | ype i1 0t selection Pr. 17 110
contact specification
Make the second function valid only | RT signal function validity
. . o - Pr. 155 111
during constant speed operation. condition selection
Assign start signal and forward/ Start signal (STF/STR)
. . . Pr. 250 112
reverse command to other signals operation selection
Assign function to output terminal OUtPUt terminal function Pr. 190 to Pr. 196 114
assignment
Up-to-frequency sensitivity
Detect output frequency. Output frequency detection Pr. 41 to Pr. 43, Pr. 50 118
Output current detection Pr. 150 to Pr. 153, Pr. 166,
Detect output current. Zero current detection Pr. 167 19
Remote output function Remote output Pr. 495 to Pr. 497 121

4.10.1 Input terminal function selection (Pr. 178 to Pr. 189)

l Use these parameters to select/change the input terminal functions.

Parameters Initial i . .

No. Name Value Initial Signal Setting Range
178 STF terminal function selection 60 STF (forward rotation command) g(;ogz 124“:01;’718553‘ 25,
179 STR terminal function selection 61 STR (reverse rotation command) g1t0682’ 1£4t?01g7’ 15992; 25,
180 RL terminal function selection 0 RL (low-speed operation command)
181 RM terminal function selection 1 RM (middle-speed operation command) | 0 to 8, 10 to 14, 16, 24, 25,
182 RH terminal function selection 2 RH (high speed operation command) | 62, 64 to 67, 9999
183 RT terminal function selection 3 RT (second function selection)
184 AU terminal function selection 4 AU (terminal 4 input selection) gztotosélog;;;;' 16,24, 25,
185 JOG terminal function selection 5 JOG (Jog operation selection)
186 CS terminal function selection 6 S (selectlon of automatl(.: restart

after instantaneous power failure) 0t0 8. 1010 14. 16. 24. 25
187 MRS terminal function selection 24 MRS (output stop) 62064 to 63 gégg e
188 STOP terminal function 25 | STOP (start self-holding selection)

selection

189 RES terminal function selection 62 RES (inverter reset)

The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 167)
(1) Input terminal function assignment

- Use Pr. 178 to Pr. 189 to set the functions of the input terminals.

- Refer to the following table and set the parameters:

Setting Signal Function Related Parameters G
Name Page
P ) Pr. 4 to Pr. 6, Pr. 24 to Pr. 27,
0 RL Pr. 59 =0 (initial value) | Low-speed operation command Pr 232 to Pr. 239 87
Pr. 59 %0 Remote setting (setting clear) Pr. 59 92
A . . Pr. 4 to Pr. 6, Pr. 24 to Pr. 27, Pr.
1 RM Pr. 59 =0 (initial value) | Middle-speed operation command 232 to Pr. 239 87
Pr.59#0~ Remote setting (deceleration) Pr. 59 92
P, . . Pr. 4 to Pr. 6, Pr. 24 to Pr. 27, Pr.
9 RH Pr. 59 = 0 (initial value) | High-speed operation command 232 to Pr. 239 87
Pr. 59 %0+ Remote setting (acceleration) Pr. 59 92
3 RT Second function selection Pr. 44 to Pr. 51 111
4 AU Terminal 4 input selection Pr. 267 149
5 JOG | Jog operation selection Pr. 15, Pr. 16 89
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Setting SUEL Function Related Parameters A
Name Page
Selection of automatic restart after instantaneous power failure, | Pr. 57, Pr. 58, Pr.162 to Pr.165,
- 132
6 cs flying start Pr. 299, Pr. 611
. . Pr. 57, Pr. 58 Pr. 135 to Pr. 139,
Electronic bypass function 221
Pr. 159
7 OH External thermal relay input -2 Pr.9 98
. L ) Pr. 4 to Pr. 6, Pr. 24 to Pr. 27,
8 REX | 15 speed selection (combination with three speeds RL, RM, RH) Pr232 to Pr.239 87
10 X10 | Inverter operation enable signal (FR-HC, MT-HC/FR-CV connection) | Pr. 30 105
11 X11 FR-HC or MT-HC connection, instantaneous power failure detection | Pr. 30 105
12 X12 | PU operation external interlock Pr. 79 169
13 X13 | External DC injection brake operation start Pr. 11, Pr. 12 103
14 X14 | PID control valid terminal 2;7127 to Pr. 134, Pr. 575 to Pr. 213
16 X16 PU-external opgratlon switchover Pr. 79, Pr. 340 175
(external operation when X16 turns on)
Output stop Pr. 17 110
24 MRS Electronic bypass function E; %éPr. 58 Pr. 13510 Pr. 139, 221
25 STOP | Start self-holding selection — 112
Forward rotation command
60 STF (assigned to STF terminal (Pr. 178) only) T 12
Reverse rotation command
61 STR (assigned to STR terminal (Pr. 179) only) o 12
62 RES | Inverter reset — —
63 PTC | PTC thermistor input (assigned to AU terminal (Pr. 184) only) Pr.9 98
64 X64 | PID forward/reverse action switchover Pr. 127 to Pr. 134 213
PU-NET operation switchover
65 X85 (PU operation when X65 turns on) Pr. 79, Pr. 340 1
External-NET operation switchover
66 X66 (NET operation when X66 turns on) Pr. 79, Pr. 340 7
Command source switchover
67 X67 (Pr-338 and Pr.339 commands are valid when X67 turns on) Pr. 338, Pr. 339 178
9999 — No function — —

*1 When Pr. 59 Remote function selection # "0", the functions of the RL, RM and RH signals change as listed above.
*2  The OH signal turns on when the relay contact "opens".

REMARKS |

- One function can be assigned to two or more terminals. In this case, the terminal inputs are ORed.

- The priorities of the speed commands are in order of jog > multi-speed setting (RH, RM, RL, REX) > PID (X14).

- When the X10 signal (FR-HC, MT-HC, FR-CV connection - inverter operation enable signal) is not set or when the PU
operation external interlock (X12) signal is not assigned at the Pr. 79 Operation mode selection setting of "7", the MRS signal
shares this function.

- Use common terminals to assign multi-speeds (speed 7) and remote setting. They cannot be set individually.

(Common terminals are used since these functions are designed for speed setting and need not be set at the same time.)

—— CAUTION
Changing the terminal assignment using Pr. 178 to Pr. 189 (input terminal function selection) may affect the other functions. Also
check that wiring is correct, since the terminal name and the signal function became different. Please make setting after
confirming the function of each terminal.

(2) Response time of each signal

%)
- The response time of the X10 signal is within 2ms. However, when the X10 signal is not assigned at the Pr. 30 14
Regenerative function selection setting of "2" (FR-HC/MT-HC/FR-CV connection), the response time of the MRS ||"_J
signal is within 2ms. w
Pr. 17 MRS input selection is made invalid. 5
Pr. 30 MRS X10 Response Time Pr 17 E
Setting Assignment | Assignment MRS X10 ’ o
@] X Within 2ms — Invalid
2 X @] — Within 2ms —
O O Within 20ms | Within 2ms Valid
O x Within 20ms — Valid
Other than 2 X O — — —
©) ©) Within 20ms — Valid
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4.10.2 Inverter output shutoff signal (MRS signal, Pr. 17)

| The inverter output can be shut off from the MRS signal. The logic of the MRS signal can also be selected.

Parameter Name Initial Setting Descriotion
Number Value Range P
. . 0 Open input always
17 MRS t select 0
input sefection 2 Close input always (NC contact input specifications)

The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 167)

(1) Output shutoff signal (MRS signal)

Motor coasts

to stop

\
\
\
\,

\
AN

Time

MRS signal ON .
STF (STR)
signal ON

Setting value "0" | (Initial
value)

Qutput
stop

[ R
SD

Setting value "2"

Inverter Output

stop

Inverter

SD

| REMARKS |

Turning on the output shutoff signal (MRS) during inverter running
shuts off the output immediately.
Terminal MRS may be used as described below.

(a) When mechanical brake (e.g. electromagnetic brake) is used to

stop motor
The inverter output is shut off when the mechanical brake
operates.

(b) To provide interlock to disable operation by the inverter

With the MRS signal on, the inverter cannot be operated if the
start signal is entered into the inverter.

(c) Coast the motor to a stop.

(2)

When the start signal is turned off, the inverter decelerates the
motor to a stop in the preset deceleration time, but when the MRS
signal is turned on, the motor coasts to a stop.

MRS signal logic inversion (Pr. 17)

When Pr. 17 is set to "2", the MRS signal (output stop) can be
changed to the normally closed (NC contact) input specification.
When the MRS signal turns on (opens), the inverter shuts off the
output.

- The MRS signal is assigned to the terminal MRS in the initial setting. By setting "24" in any of Pr. 178 to Pr. 189 (input terminal
function selection), the RT signal can be assigned to the other terminal.
- The MRS signal can shut off the output, independently of the PU, external or network operation mode.

—— CAUTION

Changing the terminal assignment using Pr. 178 to Pr. 189 (input terminal function selection) may affect the other functions. Please
make setting after confirming the function of each terminal.

+ Parameters referred to ¢
Pr. 178 to Pr. 189 (Input terminal function selection) (35~ Refer to page 108
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4.10.3 Condition selection of function validity by the second function selection signal
(RT) (RT signal, Pr. 155)

You can select the second function using the external terminal (RT signal).
You can also set the RT signal operation condition (reflection time).

Pﬁ[‘alm;a;?r Name Initial Value | Setting Range Description
0 Second function is immediately made valid with on of
RT signal functi ildit the RT signal.
155 consc;ﬂ?oan é’eﬁgéﬁgr}'a 1ty 0 Second function is valid only during the RT siganl is
10 on and constant speed operation.
(invalid during acceleration/deceleration)

The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 167)

When the RT signal turns on, the second function becomes valid.

The second function has the following applications.

(a) Switching between normal use and emergency use

(b) Switching between heavy load and light load

(c) Changing of acceleration/deceleration time by broken line acceleration/deceleration
(d) Switching of characteristic between main motor and sub motor

Second acceleration/deceleration time example

Setting value "0" | (initial value)

Second function
connection diagram

Inverter -
2
@
>
o |
g !
Start = / |
Second STF(STR) F l‘\;/-_\ccelleratmn
function RT 3 | ' time is reflected
selection - o L ‘ »Time
High speed RH ﬁ
RT !
Middle speed RM —]7
RH
SD
RM

Functions that can be set as second functions

Function First Function Second Function Refer to
Parameter Number | Parameter Number Page
Torque boost Pr.0 Pr. 46 72
Base Frequency Pr.3 Pr. 47 83
Acceleration time Pr. 7 Pr. 44 94
Deceleration time Pr. 8 Pr. 44, Pr. 45 94
Electronic thermal relay function Pr. 9 Pr. 51 98
Stall prevention Pr. 22 Pr. 48, Pr. 49 75
Output frequency detection Pr. 42(Pr. 43) Pr. 50 118

| REMARKs |
- The RT signal is assigned to the RT terminal in the initial setting. By setting "3" in any of Pr. 178 to Pr. 189 (input terminal function
selection), the RT signal can be assigned to the other terminal.
- When the RT signal is on, the other functions such as the second acceleration/deceleration time are also selected.

—— CAUTION
Changing the terminal assignment using Pr. 178 to Pr. 189 (input terminal function selection) may affect the other functions. Please
make setting after confirming the function of each terminal.

¢ Parameters referred to ¢
Pr. 178 to Pr.189 (input terminal function selection) U35~ Refer to page 108
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4.10.4 Start signal selection (STF, STR, STOP signal, Pr. 250)

You can select the operation of the start signal (STF/STR).
Used to select the stopping method (deceleration to a stop or coasting) when the start signal turns off.
Used to stop the motor with a mechanical brake, etc. together with switching off of the start signal.

(Refer to page 107 for stop selection)

Parameter Name Initial Setting =oscnpLon Stop Operation
Number Value Range Start Signal (STF/STR) (Refer to page 107)
STF signal: Forward rotation The motor is coasted to a stop
0o 100s . start . when the preset time elapses
STR signal: Reverse rotation after the start signal is turned
start off. When the setting is any of
1000 STF signal: Start signal 1000s to 1100s, the inverter
1108;0 STR signal: Forward/reverse | coasts to a stop in (Pr: 250 -
250 Stop selection 9999 fotafion signal 1900)s.
P STF signal: Forward rotation
9999 o start .
STR signal: Reverse rotation | When the start signal is turned
start off, the motor decelerates to
STF signal: Start signal stop.
8888 STR signal: Forward/reverse
rotation signal

The above parameters can be set when Pr. 160 User group read selection

(1) 2-wire type (STF, STR signal)

"0". (Refer to page 167)

- A two-wire type connection is shown below.

- In the initial setting, the forward/reverse rotation signals (STF/STR) are used as start and stop signals. Turn on
either of the forward and reverse rotation signals to start the motor in the corresponding direction. If both are turned
off (or on) during operation, the inverter decelerates to a stop.

- The speed setting signal may either be given by entering 0 to 10VDC across the speed setting input terminal 2-5,
by setting the required values in Pr. 4 to Pr. 6 Multi-speed setting (high, middle, low speeds), etc. (For multi-speed
operation, refer to page 87)

- When Pr. 250 is set in any of "1000 to 1100, 8888", the STF signal becomes a start command and the STR signal a
forward/reverse command.

Forward _
rotation start Start signal ——— STF
Reverse < Forward/ $—— - sTR [nverter

rotation start

reverse

SD

signal

©

§s EE

£s | g5 |
3 LE 6 ! > (o] "6 |

- | b = |

ch | Ti g | Ti
=] f L »Time o) { - »[ime
g 8| | o 2 25| | |
£ 8 J : B { g & J : R /
3288y o 5 &8 3
S | | =
O sTF ON 1 3 STF | oNn : |

STR ON STR | ON

2-wire connection example (Pr. 250 = "9999") 2-wire connection example (Pr. 250 = "8888")
REMARKS |

- When Pr: 250 is set in any of "0 to 100, 1000 to 1100", the motor coasts to a stop if the start command is turned off. (Refer to page
107)

- The STF and STR signals are assigned to the STF and STR terminals in the initial setting. The STF signal can be assigned to
Pr. 178 STF terminal function selection and the STR signal to Pr. 179 STR terminal function selection only.

112



Function assignment of external
7 terminal and control

(2) 3-wire type (STF, STR, STOP signal)

- A three-wire type connection is shown below.

- The start self-holding selection becomes valid when the STOP signal is turned on. In this case, the forward/reverse
rotation signal functions only as a start signal.

- If the start signal (STF or STR) is turned on and then off, the start signal is held and makes a start. When changing
the direction of rotation, turn STR (STF) on once and then off.

- To stop the inverter, turning off the STOP signal once decelerates it to a stop.

A (M
Stop T P s
—~—e— —O0STF B ——QSTF
- it Inverter LU Inverter
Reverse
g-oatonstat 5 gTR ———QSTOP
STOP ¢ ~— STR
Forward rotation
/reverse rotation
TSD SD S
Tc Lc
>0 9 > © O
Oz2% : cZE 1
o %% [ 8O% |
S W= | Time I = | .
g ‘ I > S f ; > Time
F=ao) | ! | = o ! | |
=25 ‘ | ! = 95 | ! |
S 0 S i \ | S 52 | i !
g38| | o 2£58| | o
3x 2y | o | oxev | o |
ON . : ON . ON i
! | |
STF L | STF | |
‘ " ON | | ‘
STR 0 | STR _[on |
1 ! | ;
STOP _ON | | STOP ON | | |
OFF OFF OFF OFF

Three-Wire Type Connection Example (Pr. 250 ="9999")  Three-Wire Type Connection Example (Pr. 250 ="8888")

REMARKS

- The STOP signal is assigned to the terminal STOP in the initial setting. By setting "25" in Pr. 178 to Pr. 189, the STOP signal can
also be assigned to the other terminal.

- When the JOG signal is turned on to enable jog operation, the STOP signal becomes invalid.

- If the MRS signal is turned on to stop the output, the self-holding function is not canceled.

(3) Start signal selection

Pr. 250 Setting Inverter Status
STF STR
0 to 100s, 9999 1000s to 1100s, 8888
OFF OFF Stop
OFF ON Reverse rotation Stop
ON OFF Forward rotation Forward rotation
ON ON Stop Reverse rotation

¢ Parameters referred to ¢
Pr: 4 to Pr. 6 (Multi-speed setting) 135~ Refer to page 87
Pr: 178 to Pr. 189 (Input terminal function selection) U35~ Refer to page 108

PARAMETERS
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4.10.5 Output terminal function selection (Pr. 190 to Pr. 196)

l You can change the functions of the open collector output terminal and relay output terminal.

Parameter Initial - . .
Number Name Value Initial Signal Setting Range
190 RUN !erminal . 0 RUN (inverter running)
function selection
SU terminal function
191 selection 1 SU (up to frequency) 0t05,7,8, 10 to 19, 25, 26,
SF tormimal faret o"pe? B 45 to 47, 64, 70 to 78, 90 to 96, 98,
1oz | P terminalfuncion | colector | 5 | [ pstamaneoue POV |65, 1001105, 107,108, 1010
p ’ 116, 125, 126, 145 to 147, 164
; P terminal ’ ’ ’ ’ ’
193 oL ter_mmal function 3 OL (overload alarm) 170, 190 to 196, 198, 199, 9999
selection
FU terminal function FU (output frequency
194 h 4 .
selection detection)
ABC1 terminal 0 to 5, 7, 8, 10 to 19, 25, 26, 45 to
195 | function selection Rela 99 | ALM (fault output) 47,64, 70 to 78, 90, 91, 94 to 96,
outpl):t 98, 99, 100 to 105, 107, 108, 110
. ) to 116, 125, 126, 145 to 147, 164
ABC2 terminal t | . ’ ’ ’ ’ ’
196 function sellection ermina 9999 No function gg 3835191' 194 to 196, 198,

The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 167)

(1) Output signal list
- You can set the functions of the output terminals.

- Refer to the following table and set the parameters: (0 to 99: Positive logic, 100 to 199: Negative logic)

Setting

per o Signal Function Operation Related Refer
osttive | Negative | Name P Parameters to Page
Logic Logic
Output during operation when the inverter
0 100 RUN | Inverter running output frequency rises to or above Pr. 13 — 116
Starting frequency.
. Output when the output frequency is
1 101 SuU Up to frequency *1 reached to the set frequency. Pr. 41 118
Instantaneous power Output at occurrence of an instantaneous
2 102 IPF . p power failure or when undervoltage Pr. 57 132
failure/undervoltage L .
protection is activated.
i i ian i Pr. 22, Pr. 23,
3 103 oL Overload alarm Ou_tput V(\jlh”e stall prevention function is Pr. 66, Pr. 148, 75
activated. Pr. 149, Pr. 154
Outout frequenc Output when the output frequency reaches
4 104 FU putireq y the frequency setting in Pr. 42 (Pr. 43 for Pr. 42, Pr. 43 118
detection !
reverse rotation).
5 105 FU2 Second output . Output when the qutpyt frequency reaches Pr 50 118
frequency detection the frequency setting in Pr. 50.
R tive brak Output when 85% of the regenerative brake
egenerative brake | duty set in Pr. 70 is reached.
7 107 | RBP | re-alarm Setting can be made for the FR-F720-03160 | P~ 70 105
(FR-F740-01800) or more.
Output when the electronic thermal value
Electronic thermal O/ reaches 85% of the trip level.
8 108 THP L relav pre-alarm (Electronic thermal relay function protection | Pr. 9 100
yp (E.THT/E.THM) actirates, when the value
reached 100%.)
10 110 PU | PU operation mode | QutPut when the PU operation mode is Pr. 79 169
selected.
Output when the reset process is completed
Inverter operation (when the inverter can be started by
11 111 RY o . o — 116
ready switching the start signal on or while it is
running) after powering on the inverter.
Outout current Output when the output current is higher
12 112 Y12 put than the Pr. 150 setting for longer than the Pr. 150, Pr. 151 119
detection . .
time setin Pr. 151.
Output when the output power is lower than
Zero current . .
13 113 Y13 . the Pr. 152 setting for longer than the time Pr. 152, Pr. 153 119
detection .
setin Pr. 153.
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”Settlng - Signal . . Related Refer
Positive [ Negative | \ - Function Operation Parameters | to Page
Logic Logic
14 114 FDN | PID lower limit Output wh.e-n‘the feedback value falls below
the lower limit of PID control.
- Output when the feedback value rises above | Pr. 127 to Pr. 134,
15 115 | FUP | PID upper limit the Epper limit of PID control Pr. 575 to Pr. 577 213
PID forward/reverse | Output when forward rotation is performed in
16 116 RL .
rotation output PID control.
17 — MC1 | Electric bypass MC1 ) .
18 — MC2 | Electric bypass MC2 fLLJ,?\?;(tj. c\)Irv1hiznutsheeij .bypass-lnverter switchover g: 123 to Pr. 139, 291
19 — MC3 | Electric bypass MC3
25 125 FAN | Fan fault output Output at the time of a fan alarm. Pr. 244 237
Heatsink overheat Output when the heatsink tempgrature
26 126 FIN reaches about 85% of the heatsink overheat — 264
pre-alarm ; .
protection operation temperature.
45 145 RUN3 r?]l;rr:?r?glr;\;zrt:t;rt Output whgn the inverter is running and start . 116
. command is on.
command is on
During deceleration at | Output when the power failure-time
46 146 Y46 | occurrence of power | deceleration function is executed. Pr. 261 to Pr. 266 136
failure (retained until release)
47 147 PID aD;[\'/rﬁeZ'D control | 5 tput during PID control, i:: ;% tg E:: ;3‘7‘ 213
64 164 Y64 | During retry Output during retry processing. Pr. 65 to Pr. 69 138
PID output Output when the PID output interruption Pr. 127 to Pr. 134,
70 170 SLEEP interruption function is executed. Pr. 575 to Pr. 577 213
Commercial-power
71 — RO1 | supply side motor 1
connection RO1
Commercial-power
72 — RO2 | supply side motor 2
connection RO2
Commercial-power
73 — RO3 | supply side motor 3
connection RO3
Commercial-power Used when using advanced PID control
74 — RO4 | supply side motor4 | (pump function).g Pr. 575 to Pr. 591 226
connection RO4
Inverter side motor 1
S T RIOT | connection RIOT
Inverter side motor 2
76 T RIOZ | connection RIO2
Inverter side motor 3
[ T RIO3 | Connection RIO3
Inverter side motor 4
8 T RIO4 | connection RIO4
Output when any of the control circuit
90 190 | Y90 |Life alarm capacitor, main circuit capacitor and inrush | o 5554, pr 959 | 238
current limit circuit or the cooling fan
approaches the end of its service life.
Fault output 3 Qutput w.hen.a fz-:lult occurs due to. t.he
91 191 Y91 . internal circuit failure of inverter wiring — 117
(power-off signal) .
mistake.
Turned on and off alternately every time the
Power saving power saving average value is updated Pr. 52, Pr. 54,
92 192 Y92 | average value when the power saving monitor is used. Pr. 158, Pr. 891 to 143
updated timing Cannot be set to Pr. 195 and Pr. 196 (relay Pr. 899
output terminal).
Average current value and maintenance
Current average timer value are output as pulses.
93 193 Y93 value monitoriignal Cannot be set to PS 195 mr;d Pr. 196 (relay Pr. 555 to Pr. 557 242
output terminal).
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P ”Settl'l:g i Signal Function Operation ek ey
ositive | Negative | nome P Parameters to Page
Logic Logic
Output when the fault occurs. Continues
04 194 ALM2 | Fault output 2 outputting the signal during inverter reset o 17
and stops outputting after reset is cancelled.
*2
95 195 Y95 Malntenance timer Output Yvhen Pr. 503 rises to or above the Pr. Pr. 503, Pr. 504 241
signal 504 setting.
96 196 | REM | Remote output Output to the terminal when a value is setto | 5 g5 1, pr 497 121
the parameter.
08 198 LF | Alarm output Output when an alarm (fan failure or Pr. 121, Pr. 244 188,
communication error warning) occurs. 237
99 199 ALM | Fault output Output.when the fault occurs. Thg signal o 17
output is stopped when the fault is reset.
9999 — No function — — —

*1  Note that when the frequency setting is varied using an analog signal or of the operation panel (FR-DUOQ7), the output of the SU (up to

frequency) signal may alternate on and off depending on that varying speed and the timing of the varying speed due to acceleration/
deceleration time setting. (The output will not alternate on and off when the acceleration/deceleration time setting is "0s".)
*2  When a power supply reset is performed, the fault output 2 signal (ALM2) turns off as soon as the power supply switches off.

REMARKS

- The same function may be set to more than one terminal.

- When the function is executed, the terminal conducts at the setting of any of "0" to "99", and does not conduct at the setting of
any of "100" to "199".

- When Pr. 76 Fault code output selection = "1", the output signals of the terminals SU, IPF, OL and FU are switched as set in Pr. 76.
(When an inverter fault occurs, the signal output is switched to the fault code output.)

- The output assignment of the terminal RUN and fault output relay are as set above regardless of Pr. 76.

—— CAUTION
Changing the terminal assignment using Pr. 190 to Pr. 196 (output terminal function selection) may affect the other functions.
Please make setting after confirming the function of each terminal.

Do not assign signals which repeat frequent ON/OFF to A1, B1, C1, A2, B2, C2. Otherwise, the life of the relay contact decreases.

(2) Inverter operation ready signal (RY signal) and inverter running signal (RUN, RUNS3 signal)
When the inverter is ready to operate, the output of the
operation ready signal (RY) is on. It is also on during inverter

Power ON OFF running.
supply When the output frequency of the inverter rises to or above

STF m Pr. 13 Starting frequency, the output of the inverter running

signal (RUN) is turned on. During an inverter stop or DC

| ~ [on ‘
RH | i w |
! ! | ! injection brake operation, the output is off.
g DC injection brake The output. of the RUNS signal is on when the inverter running
= ! v operation point and start signals are on.
:; }Pr. 13 / D¢ injection (For the RUNS signal, output is on if the starting command is
s | Starting | brake on even when a fault occurs or the MRS signal is on.
3 | frequency 1 I operation . . . .
1 ‘ ‘ - > - When using the RY, RUN and RUN3 signals, assign functions to
iﬁﬁi%tsfsiné | 3 3 : Time Pr. 190 to Pr. 196 (output terminal selection function) referring to the
> — table below.
| ON | ! | |oFF .
RY ! ! | ! Output Pr. 190 to Pr. 196 Setting
RUN ON OFFE Signal Positive logic Negative logic
‘ RY 11 111
ON OFF
RUN3 RUN 0 100
RUN3 45 145
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Ingtertter Start Start Start At Fault Occurrence or | ':\ut?matic R;start ?:ft(_elr
atus| gignal is | Signal is | Signal is | Under DC MRS Signal is on nstantaneous Power Failure
OFF ON ON Injection (output shutoff) Coasting
Output (during | (during | (during Brake | startsignal | Startsignal | Startsignal | Start signal | Restarting
Signal stop) | stop) |running) is ON is OFF is ON is OFF
RY ON ON ON ON OFF ON *1 ON
RUN OFF OFF ON OFF OFF OFF ON
RUN3 OFF ON ON ON ON OFF ON OFF ON

*1  This signal turns off during power failure or undervoltage.

[ REMARKS |

| - Run signal is assigned to the terminal RUN in the initial setting.

(3) Fault output signal (ALM, ALM2 signal)

Fault output signal(ALM)

[l
Fault output 2 signal(ALM2) ——|ON !

Reset signal(RES) T

Inverter fault occurrence
(trip)

Output frequency

T f >

ON | OFF

|OFF
ONOFF :

Reset processing

(about 1s= ‘

Reset ON

| REMARKS |

I Refer to page 258 for the inverter fault description.

(4) Input MC shutoff signal (Y91 signal)

The Y91 signal is output at occurrence of a fault attributable to the failure of the inverter circuit or a fault caused by
a wiring mistake.
- When using the Y91 signal, set "91 (positive logic)" or "191 (negative logic)" in any of Pr. 190 to Pr. 196 (output

terminal function selection) to assign the function to the output terminal.

If the inverter comes to trip, the ALM and ALM2

JL signals are output.

- The ALM2 signal remains on during a reset
period after fault occurrence.

- When using the ALM2 signal, set "94 (positive
logic)" or "194 (negative logic)" to any of Pr. 190 to
Pr. 196 (output terminal function selection) to assign
the function to the output terminal.

- The ALM signal is assigned to the A1B1C1
contact in the initial setting.

- The following table indicates the faults that will output the Y91 signal. (Refer to page 258 for the fault description.)

4
o

Fault Definition

Inrush current limit circuit fault (E.IOH)

CPU fault (E.CPU)

CPU fault (E.6)

CPU fault (E.7)

Parameter storage device fault (E.PE)

Parameter storage device fault (E.PE2)

24VDC power output short circuit (E.P24)

Power supply short circuit for operation panel, power supply
short circuit for RS-485 (E.CTE)

O 0 [N|O|O| (W[N]~

Output side earth(ground) fault overcurrent (E.GF)

Output phase loss (E.LF)

al -
-l o

Brake transistor alarm detection/internal circuit error (E.BE)

+ Parameters referred to ¢

PARAMETERS

Pr. 13 Starting frequency U5 Refer to page 96
Pr. 76 Fault code output selection U35~ Refer to page 140
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4.10.6 Detection of output frequency (SU, FU, FU2 signal, Pr. 41 to Pr. 43, Pr. 50)

| The inverter output frequency is detected and output to the output signal.

Parameter Name Initial Setting Descriotion
Number Value Range P

4 Up-to-frequency sensitivity 10% 0to 100% | Set the level where the SU signal turns on.
42 Output frequency detection 6Hz 0 to 400Hz | Set the frequency where the FU signal turns on.

] Set the frequency where the FU signal turns on in
43 Output frequenc.y detection 9999 0 to 400Hz reverse rotation.

for reverse rotation -
9999 Same as Pr. 42 setting

50 3:;‘:;;1:Utpm frequency 30Hz 0 to 400Hz | Set the frequency where the FU2 signal turns on.

The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 167)

Set frequency

(1) Up-to-frequency sensitivity (SU signal, Pr. 41)

Adjustment

- When the output frequency reaches the set frequency, the up-to-frequency
signal (SU) is output.

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

> ‘ ‘ range Pr4l
% - This parameter can be used to ensure that the set frequency has been
=) . . . .
g reached to provide the operation start signal etc. for related equipment.
3 REMARKS
a i The output frequency compared with the set frequency changes depending
on the control method.
sy OFF ON OFF Control Method Compared Output Frequency
V/F control Output frequency
Simple magnetic flux . .
vector control Output frequency before slip compensation
(2) Output frequency detection (FU signal, FU2
g signal, Pr. 42, Pr. 43, Pr. 50)
(] - — _
q?.)-ﬁ __/Forward T{ «——Pr.50 - When the output frequency rises to or above the Pr 42
£ |/ rolton Nl — Prd2 ¥ ¥, Time setting, the output frequency detection signal (FU) is
F . T N Reverse /AT pra output.
a L L 1\ rotation Jﬁr Prs0 - This function can be used for electromagnetic brake
Outputy | | Lo L B operation, open signal, etc.
signal OFF T ON | | OFF [ ON | |OFF - When the detection frequency is set in Pr. 43, frequency
! ! detection used exclusively for reverse rotation can also
Fup _OFF[TON OFF ON OFF be set. This funct!on is effective fqr switching the timing
of electromagnetic brake operation between forward
rotation (rise) and reverse rotation (fall) during vertical lift
Pr. 190 to Pr. 196 Setti i
Parameter Output - — 0" € -mg operation, etc." " . . f
Number Signals Positive Negative . Whe.n Pr. 43 #"9999", the f’r. 42 selttlng applies to orvyard
logic logic rotation and the Pr: 43 setting applies to reverse rotation.
42 43 FU 2 104 - When outputting a frequency detection signal besides the
. FU signal, set the detection frequency in Pr. 50. The FU2
50 Fu2 5 105 signalis output when the output frequency reaches or
exceeds the Pr. 50 setting.
- For each signal, assign functions to Pr. 190 to Pr. 196
(output terminal function selection) referring to the left
table.
—— CAUTION

Changing the terminal assignment using Pr. 190 to Pr. 196 (output terminal function selection) may affect the other functions.
Please make setting after confirming the function of each terminal.

+ Parameters referred to ¢
Pr. 190 to Pr. 196 (output terminal function selection) (35~ Refer to page 114
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4.10.7 Output current detection function
(Y12 signal, Y13 signal, Pr. 150 to Pr. 153, Pr. 166, Pr. 167)

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

Parameter o . o
Number Name Initial Value | Setting Range Description
. H 0,
150 Output current detection 110%* 0 to 120%* Set the output current detection level. 100%
level is the rated inverter current.
Set the output current detection period. Set
Output current detection the time from when the output current has
151 R . Os 0to 10s . . .
signal delay time risen above the setting until the output current
detection signal (Y12) is output.
152 Zero current detection level 5% 0 to 150% .Set the zero Curfe’“ detection level. The rated
inverter current is assumed to be 100%.
Set this parameter to define the period from
153 Zero current detection time 0.5s Oto1s when the OUtPUt current drops below t_he pr
152 value until the zero current detection
signal (Y13) is output.
0to 10s Set the retention time when the Y12 signal is
166 Output current detection 01s on.
signal retention time ' The Y12 signal on status is retained. The
9999 . :
signal is turned off at the next start.
0 Operation continues when the Y12 signal is
167 Output current detection 0 on
operation selection The inverter is brought to trip when the Y12
1 . .
signal is on. (E.CDO)

The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 167)
* When Pr. 570 Multiple rating setting = "1", performing inverter reset and all parameter clear changes the initial value and setting range.

(Refer to page 80.)

[Pr 166% 9999, Pr. 167=0]

Pr. 150

Output current

»

| Pr 166 Time
1 Minimum 0.1s
| (initial value)
Output current —
detection signal OFF ON OFF

(Y12)

(1)

Output current detection (Y12 signal, Pr. 150, Pr.
151, Pr. 166, Pr. 167)

- The output power detection function can be used for excessive

torque detection, etc.

- If the output current remains higher than the P~ 150 setting during

inverter operation for longer than the time set in Pr. 151, the
output current detection signal (Y12) is output from the inverter's
open collector or relay output terminal.

- When the Y12 signal turns on, the ON state is held for the time

setin Pr. 166 .

- When Pr. 166 ="9999", the ON state is held until a next start.
- At the Pr. 167 setting of "1", the inverter output is stopped and the

output current detection fault (E.CDO) is displayed when the Y12
signal turns on. When a fault stop occurs, the Y12 signal is on for
the time set in Pr. 166 at the Pr. 166 setting of other than 9999,
and remains on until a reset is made at the Pr. 166 setting of
9999.

- For the X12 signal, set "12 (positive logic)" or "112 (negative

logic)" in any of Pr. 190 to Pr. 196 (output terminal function selection)
and assign the function to the output terminal.
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Output
current

Time

Start signal

|
L I
|
— |
|
1
|
|

I

Zero current OFF ON OFF. |ON

detection time > o
(Y13) Pr. 153 Pr. 153
Detection time Detection time

* Once turned on, the zero current detection time
signal (Y13) is held on for at least 0.1s.

—— CAUTION

(2) Zero current detection (Y13 signal, Pr. 152, Pr.
153)

- If the output current remains lower than the Pr. 152 setting
during inverter operation for longer than the time set in Pr.
153, the zero current detection (Y13) signal is output from
the inverter's open collector or relay output terminal.

- When the inverter's output current falls to "0", torque will not
be generated. This may cause a drop due to gravity when
the inverter is used in vertical lift application. To prevent this,
the output current zero signal (Y13) can be output from the
inverter to close the mechanical brake when the output
current has fallen to "zero".

- For the Y13 signal, set "13 (positive logic)" or "113 (negative
logic)" in any of Pr. 190 to Pr. 196 (output terminal function
selection) to assign functions to the output terminal.

The response time of Y12 and Y13 signals is approximately 0.1s. Note that the response time changes according to the load

condition.
When Pr. 152 ="0", detection is disabled.

Changing the terminal assignment using Pr. 190 to Pr. 196 (output terminal function selection) may affect the other functions.
Please make setting after confirming the function of each terminal.

/A CAUTION

current.

A The zero current detection level setting should not be too high, and the zero current detection time setting not
too long. Otherwise, the detection signal may not be output when torque is not generated at a low output

A To prevent the machine and equipment from resulting in hazardous conditions by use of the zero current
detection signal, install a safety backup such as an emergency brake.

+ Parameters referred to ¢

Pr. 190 to Pr. 196 (output terminal function selection) U35~ Refer to page 114

120



Function assignment of external
7 terminal and control

4.10.8 Remote output function (REM signal, Pr. 495 to Pr. 497)

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

Parameter Name Initial Setting Description
Number Value Range
0 Remote output data clear at
powering off Remote output data clear at
1 Remote output data retention | inverter reset
495 Remote output selection 0 even at powering off
10 Remot.e output data clear at
powering off Remote output data retention
1 Remote output data retention | even at inverter reset
even at powering off
496 * Remote output data 1 0 0 to 4095 . .
497 | Remote output data 2 0 Oto 4095 | efer to the following diagram.

The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 167)

Refer to page 316 for the inverters with setting values ] available.
* The above parameters allow its setting to be changed during operation in any operation mode even if "0" (initial value) is set in
Pr. 77 Parameter write selection.

<Remote output daia> The output terminal can be turned on/off depending on

pr. 496 the Pr. 496 or Pr 497 setting. The remote output

b1 b0 selection can be controlled on/off by computer link

ale | | | P P alols|e P communication from the PU connector or RS-485 port
Q19 T2 or by communication from the communication option.

- Set "96" (positive logic) or "196" (negative logic) in any
Pr. 497 of Pr. 190 to Pr. 196 (output terminal function selection),

b11 b0 and assign the remote output (REM) signal to the
o g g Sla|a|s|s|s]2]3 terminal used for remote output,
clalals|s|ssss]s When you refer to the left diagram and set 1 to the

terminal bit (terminal where the REM signal has been

*1  As desired ; :
*2 YO to Y6 are available only when the extension output option (FR- aSSIQned) of Pr 49,6 or Pr', 497, the ou.tput terminal turns
ATAY) is fitted on (off for negative logic). By setting 0, the output

*3 RA1 to RA3 are available only when the relay output option (FR- terminal turns off (on for negative logic).
ATAR) is fitted

Example)When "96" (positive logic) is set to Pr. 190 RUN terminal function selection and "1" (H01) is set to Pr. 496,
the terminal RUN turns on.

ON/OFF example for positive logic - When Pr. 495 = "0 (initial value), 10", performing a power
- - supply reset (including a power failure) clears the REM signal
output. (The ON/OFF status of the terminals are as set in Pr.

Power OFF Power OFF 190 to Pr. 196.) The Pr. 496 and Pr. 497 settings are also "0".
supply ‘ ! supply D Inverter When Pr. 495 = "1, 11", the remote output data before power
—--—  reset time supply-off is stored into the EEPROM, so the signal output at
rReMT ] loFF rem [ JoN (about 1s) power recovery is the same as before power supply-off.
T 4 However, it is not stored when the inverter is reset (terminal

REM signal clear REM signal held reset, reset request through communication).

(See the chart on the left)
When Pr. 495 ="10, 11", the signal before reset is held even an
inverter reset is made.

REMARKS |

- The output terminal where the REM signal is not assigned using any of Pr. 190 to Pr. 196 does not turn on/off if 0/1 is set to the
terminal bit of Pr. 496 or Pr. 497. (It turns on/off with the assigned function.)

- When the inverter is reset (terminal reset, reset request through communication), Pr. 496 and Pr. 497 values turn to "0". When Pr.
495 ="1, 11", however, they are the settings at power supply-off. (The settings are stored at power supply-off.) When Pr. 495 =
"10, 11", they are the same as before an inverter reset is made.

—— CAUTION
When Pr. 495 = "1, 11"(remote output data retention even at powering off), take such a step as to connect R1/L11, S1/L21 and
P/+, N/- to ensure that control power will be retained to some degree. If you do not take such a step, the output signals provided
after power-on are not guaranteed.

PARAMETERS

¢ Parameters referred to ¢
Pr. 190 to Pr. 196 (output terminal function selection) U35~ Refer to page 114
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4.11 Monitor display and monitor output signal

Purpose Parameter that must be set R
Page
Display motor speed : :
Set speed Speed display and speed setting Pr.37, Pr.144 122
. . DU/PU main display data selection Pr. 52, Pr.170, Pr. 171,
Change PU monitor display data Cumulative monitor clear Pr. 268, Pr. 891 123
Change of the monitor output from . . .
terminal CA and AM Terminal CA, AM function selection Pr. 54, Pr. 158, Pr. 867, Pr. 869 123
Set the reference of the monitor . .
output from terminal CA and AM Setting of reference of terminal CA and AM Pr. 55, Pr. 56, Pr. 867 128
Adjust terminal CA, AM outputs Terminal CA, AM calibration Pr. 900, Pr. 901, Pr. 930, Pr. 931 129

4.11.1 Speed display and speed setting (Pr. 37, Pr. 144)
I You can change the PU (FR-DUO7/FR-PUO4/FR-PUO07) monitor display or frequency setting to motor speed or

machine speed.

Parameter - n i
Number Name Initial Value Setting Range Description
. 0 Frequency display, setting
37 Speed displ 0
peed dispiay 1 to 9998 *1 Set the machine speed at 60Hz.
. . 0,2,4,6,8,10,102, | Setthe number of motor poles when
144 Speed setting switchover 4 104, 106, 108, 110 displaying the motor speed.

*1  The maximum value of the setting range differs according to the Pr.I Maximum frequency and it can be calculated from the following formula.

65535 x 60 (Hz)

Pr.37 (set maximum value)

Pr.1(Hz)

Note that Pr:37 (set maximum value) is 9998 if the result of the above formula exceeds 9998.

*2  The above parameters can be set when Pr.

160 User group read selection = "0". (Refer to page 167)

To display the machine speed, set in Pr. 37 the machine speed for 60Hz operation.
When displaying the motor speed, set the number of motor poles (2, 4, 6, 8, 10) or number of motor poles + 100

(102, 104, 106, 108, 110) to Pr. 144.

When both Pr. 37 and Pr. 144 have been set, their priorities are as given below.
Pr. 144,102 to 110 > Pr. 37, 1 t0 9998 > Pr. 144, 2 to 10
When the running speed monitor is selected, each monitor and setting are determined by the combination of Pr 37
and Pr. 144 as listed below. (The units within the thick frame are the initial values.)

Pr. 37 Pr. 144 Output Frequency Set Frequency Running Speed Frequency Setting
Setting Setting Monitor Monitor Monitor Parameter Setting
0 0 Hz Hz r/min *3 Hz
(initial 21010 Hz Hz r/min *3 Hz
value)  102'to 110 r/min +3 r/min +3 r/min -3 r/min -3
0 Hz Hz Machine speed *3 Hz
1 to 9998 21010 Machine speed *3 Machine speed *3 Machine speed *3 Machine speed *3
102 to 110 Hz Hz r/min 3 Hz
*3  Motor speed r/min conversion formula............ frequency x 120/number of motor poles (Pr. 144)
Machine speed conversion formula................... Pr. 37 x frequency/60Hz

For Pr. 144 in the above formula, the value is "Pr. 144-100" when "102 to 110" is set in Pr. 144 and the value is "4" when Pr. 37=0 and Pr. 144=0.
*4  The increments for Hz are 0.01Hz, machine speed are 1m/min, and r/min are 1r/min.

—— CAUTION
Under V/F control, the output frequency of the inverter is displayed in terms of synchronous speed. Therefore displayed value
is a total value of actual speed and motor slip.

When the running speed display is selected at the setting of P 37 "0" and Pr. 144 "0", the monitor display is provided on the
assumption that the number of motor poles is 4. (1800r/min is displayed at 60Hz)

Refer to Pr. 52 when you want to change the PU main monitor (PU main display).

Since the panel display of the operation panel (FR-DUO7) is 4 digits in length, the monitor value of more than "9999" is
displayed "----".

When an optional FR-A7ND or FR-A7NL card is mounted, frequency is displayed regardless of Pr. 37 and Pr. 144 setting.

/A CAUTION

A Make sure that the settings of the running speed and number of motor poles are correct. Otherwise, the motor
might run at extremely high speed, damaging the machine.

+ Parameters referred to ¢
Pr. 52 DU/PU main display data selection U35~ Refer to page 123
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4.11.2 DU/PU monitor display selection
(Pr. 52, Pr. 54, Pr. 158, Pr. 170, Pr. 171, Pr. 268, Pr. 563, Pr. 564, Pr. 891)

The monitor to be displayed on the main screen of the operation panel (FR-DUQO7)/parameter unit (FR-PU04/FR-
PUOQ7) can be selected.

FEIECLT Name Initial Value | Setting Range Description
Number
L 0 0, 5,6, 8to 14, | Select the monitor to be displayed on the
52 E::/eitjior?‘am display data (output 17, 20, 23 to 25, | operation panel and parameter unit.
frequency) 50 to 57, 100 Refer to the following table for monitor description.
54 gg;;::\nal function 1 1to0 3, 5, 6, 8 to | Select the monitor output to terminal CA.
. - (output 14,17, 21, 24,
158 AM tel_'mlnal function frequency) 50, 52, 53 Select the monitor output to terminal AM.
selection
0 Set "0" to clear the watt-hour meter monitor.
10 Set the maximum value when monitoring from
170 Watt-hour meter clear 9999 communication to 0 to 9999kWh.
9999 Set the n.1axi.mum value when monitoring from
communication to 0 to 65535kWh.
. Set "0" to clear the operation time monitor.
171 Operation hour meter clear 9999 0, 9999 Setting "9999" has no effect.
. . . 0 Displayed as integral value.
268+ | Monitor decimal digits 9999 1 Displayed in 0.1 increments.
selection
9999 No function
563 Energization time 0 0 to‘65535 pisplays t‘he numbers of cumulative eqergization
carrying-over times (reading only) | time monitor exceeded 65535h. Reading only
564 Operating time carrying- 0 0 to 65535 Displays the numbers of operation time monitor
over times (reading only) | exceeded 65535h. Reading only
Set the number of times to shift the cumulative
Oto4 power monitor digit.
891 Cumulative power monitor 9999 Clamps the monitor value at maximum.
digit shifted times No shift
9999 Clears the monitor value when it exceeds the
maximum value.

The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 167)
* The above parameters allow its setting to be changed during operation in any operation mode even if "0" (initial value) is set in
Pr. 77 Parameter write selection.

(1) Monitor description list (Pr. 52)

- Set the monitor to be displayed on the operation panel (FR-DU07) and parameter unit (FR-PUO4/FR-PUQ7) in Pr.
52 DU/PU main display data selection.

- Set the monitor to be output to the terminal CA (pulse train output) in Pr. 54 CA terminal function selection.

- Set the monitor to be output to the terminal AM (analog output (0 to 10VDC voltage output)) in Pr. 158 AM terminal
Sfunction selection.

- Refer to the following table and set the monitor to be displayed. (The signals marked x cannot be selected for

monitoring)
Pr. 52 Parameter Pr. 54 (CA)
Setting Value | Pr. /58(AM) |  FullScale
Types of Monitor | Increments . Parameter : Description 7))
PU main . terminal CA
DU LED it Setting and AM 4
monitor Value w
Output frequency 0.01Hz 0/100 1 Pr. 55 Displays the inverter output frequency E
Output current | O-0TAI0.1A 0/100 2 |Pess Displays the inverter output current =
200V class: [1'd
Output voltage 0.1V 0/100 3 288¥ class: Displays the inverter output voltage E
800V
Fault display — 0/100 X — Displays 8 past faults individually
\I:;?l?;ency setting 0.01Hz 5 “1 5 Pr. 55 Displays the set frequency
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Pr. 52 Parameter

Pr. 54 (CA)

Setting Value | Pr. /58(AM) |  FMilScale
Types of Monitor | Increments . Parameter : Description
PU main . terminal CA
DU LED Setting
monitor Value and AM
Ig:v\éﬂgg with Displays the motor speed (The display
Running speed 1(r/min) 6 1 6 differs depending on the Pr. 37 and Pr. 144
the Pr. 37 value tti . 2
from Pr 55 settings.) (For details, refer to page 122 .)
200V class:
Converter output 400V .
voltage 0.1V 8 1 8 400V class: Displays the DC bus voltage value
800V
R ” Brake duty set in Pr. 30 and Pr. 70 (Setting
b;ii”j;?y've 0.1% 9 1 9 Pr. 70 can be made for the FR-F720-03160 (FR-
F740-01800) or more)
Electronic thermal Displays the motor thermal cumulative
relay function load 0.1% 10 1 10 100% value on the assumption that the thermal
factor operation level is 100%.
Retains the peak value of the output
Output current O'O1NO'1A 11 1 11 Pr. 56 current monitor and displays (clears at
peak value 5
every start)
200V class: Retains the peak value of the DC bus
Converter output 400V ;
0.1V 12 1 12 . voltage value and displays (clears at every
voltage peak value 400V class:
start)
800V
0.01kw/ Rated inverter . . . .
Input power 0.1KW -5 13 1 13 power x 2 Displays power of the inverter input side
0.01kwW/ Rated inverter . . .
Output power 0.1KW -5 14 1 14 power x 2 Displays power of the inverter output side
Displays the torque current in % on the
0, 0,
Load meter 0.1% 7 7 100% assumption that the Pr. 56 setting is 100%
Displays the cumulative energization time
Cumulative 1h 20 y s since the inverter shipment
energization time =2 You can check the numbers of the monitor
value exceeded 65535h with Pr. 563.
Reference voltage s L 21 s Terminal CA: 20mA is output
output Terminal AM: 10V is output
Displays the cumulative inverter running
time.
Actual operation 1h 23 y . You can check the numbers of the monitor
time 243 value exceeded 65535h with Pr. 564.
Use Pr. 171 to clear the value.
(Refer to page 127 .)
Displays the output current value in % on
the assumption that the rated inverter
Motor load factor 0.1% 24 24 200% current value is 100%.
Monitor value = output current monitor
value/rated inverter current x 100 [%)]
Displays the cumulative power amount
Cumulative power 0.01kWh/ 25 y e according to the output power monitor
P 0.1kKWh +4,+5 Use Pr. 170 to clear the value.
(Refer to page 127.)
Power saving Inverter Displays energy saving effect monitor
. 50 50 ; !
effect Variable capacity You can change the monitor to power
according saving, power saving average value,
Cumulative saving to 51 charge display and % display using
power parameters x _ parameters.
(For details, refer to page 144.)
PID set point 0.1% 52 52 100%
Displays the set point, measured value and
\Ij’elallfl)“reneasured 0.1% 53 53 100% deviation during PID control
— (For details, refer to page 218.)
PID deviation 0.1% 54 X —
Inout terminal Displays ON/OFF status of the input
stgtus — 1 X — terminal on the PU
55 (Refer to page 126 for DU display)
. Displays ON/OFF status of the output
Output terminal . .
— 1 X — terminal on the PU

status

(Refer to page 126 for DU display)
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Pr. 52 Parameter Pr. 54 (CA)
Setting Value | Pr. /58(AM) |  FullScale
Types of Monitor | Increments . Parameter : Description
PU main . terminal CA
R monitor Setting and AM
Value
Displays ON/OFF status of the input
Option input o 56 % y o terminal of the digital input option (FR-
terminal status A7AX) on the DU (refer to page 126 for
details)
Displays ON/OFF status of the output
Option output s 57 % y L terminal of the digital output option (FR-
terminal status AT7AY) and relay output option (FR-A7AR)
on the DU (refer to page 126 for details)

*1  Frequency setting to output terminal status on the PU main monitor are selected by "other monitor selection" of the parameter unit (FR-PU04, FR-PUQ7).

*2  The cumulative energization time and actual operation time are accumulated from 0 to 65535 hours, then cleared, and accumulated again from 0.
When the operation panel (FR-DUQ7) is used, the time is displayed up to 65.53 (65530h) on the assumption that 1h = 0.001, and thereafter, it is
added up from 0.

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

*4  When using the parameter unit (FR-PU04/FR-PU07), "kW" is displayed.

*5  The setting depends on capacities. (FR-F720-02330 (FR-F740-01160) or less/FR-F720-03160 (FR-F740-01800) or more)

REMARKS |

- By setting "0" in Pr: 52, the monitoring of output speed to fault display can be selected in sequence by @

- When the operation panel (FR-DUQ7) is used, the displayed units are Hz, V and A only and the others are not displayed.
- The monitor set in Pr. 52 is displayed in the third monitor position. (The output voltage monitor is changed.)

Initial value

* The monitor displayed at powering on is the first monitor. Display the monitor you want to display on the first monitor and hold
down @ for 1s. (To return to the output frequency monitor, hold down @ for 1s after displaying the output frequency
monitor.)

e Power-on monitor (first monitor) e Second monitor e Third monitor e Fault monitor

COMQN L
A PU EXTNET
a— )

V REV FWD
a —

Output frequency monitor Output current monitor Output voltage monitor

t

Example)When Pr. 52 is set to "20" (cumulative energization time), the monitor is displayed on the operation panel as described
below.

e Power-on monitor (first monitor) e Second monitor ® Third monitor e Fault monitor

Y MON P
4| A PU_EXTNET

a
V' REV FWD

Output frequency monitor Output current monitor Cumulative energization time monitor
(2) Display set frequency during stop Pr. 52
(Pr. 52) 0 100

- When Pr: 52 is set to "100", the set frequency UL During stop During
monitor is displayed during a stop and the running/stop running
output frequency monitor is displayed during
operation. (LED of Hz flickers during stop Output frequency frgqulfgﬁtcy freqsu%tncy fre(:)quutgrl:tt:y
and is lit during running.)
When Pr.52="100", the set frequency Output current Output current
displayed at a stop indicates frequency to be
output when the start command is on. Output voltage Output voltage
Different from the frequency setting based Fault display Fault display

on displayed when Pr.52="5", the value
maximum/minimum frequency and
frequency jump is displayed.

| REMARKS |
I - During an error, the output frequency at error occurrence appears.

During MRS, the values displayed are the same as during a stop.

125

PARAMETERS




Monitor display and monitor output signal \‘T

(3) Operation panel (FR-DUO07) I/O terminal monitor (Pr. 52)
- When Pr. 52 is set to any of "55 to 57", the I/O terminal states can be monitored on the operation panel (FR-DUQ7).

- The I/O terminal monitor is displayed on the third monitor.
- The LED is on when the terminal is on, and the LED is off when the terminal is off. The center line of LED is always

on.
Pr. 52 Setting Monitor Description
55 Displays the 1/0 and output terminal ON/OFF states of the inverter unit.
56 * Displays the input terminal ON/OFF states of the digital input option (FR-A7AX).
57 * Displays the output terminal ON/OFF states of the digital output option (FR-A7AY) or relay output option (FR-A7AR).

* You can set "56" or "57" even if the option is not fitted. When the option is not fitted, the monitor displays are all off.

- On the unit I/O terminal monitor (Pr. 52 = "55"), the upper LEDs denote the input terminal states and the lower the
output terminal states.

/ - Display example -

RM rH AU stop RESgTF  JQG cg . When signals STF,

| | | | Input Terminals ,

RL( @ RT (e MRS ¢ STR (e RH and RUN are on

(e
PU EXT NET
@ @ @ [7 REV  FwD
4 4 -/\ A-/\< Center line is always on = =
ree roe” )
ABC1ABC2 SuU IPF Free Free Free / Output terminal

- On the input option terminal monitor (Pr. 52= "56"), the decimal point LED of the first digit LED is on.

|1 X2 X|4 X5 X|7 X8
X
XZO? ® Z’:? [ X@ ® X@@\
4w 4w -A A-Ai Center line is always on
Q @ /Free
O
_Tixm“’ ix Free f/ i
R X10 x11 X138 xi4q oY Free Free Free /)
Decimal point LED of first digit LED is always on

- On the input option terminal monitor (Pr. 52="57"), the decimal point LED of the second digit LED is on.

Y1 Y4
Yo & L v T G FRATAY
| ) U [ ]
Q- X N /\->\/ /\->\/< Center line is always on

FR-A7AR

Decimal point LED of second digit LED is always on
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(4) Cumulative power monitor and clear (Pr. 170, Pr. 891)

- On the cumulative power monitor (Pr. 52 = "25"), the output power monitor value is added up and is updated in 1h
increments.

- The operation panel (FR-DUQ7), parameter unit (FR-PU04/FR-PUO07) and communication (RS-485 communication,
communication option) display units and display ranges are as indicated below.

Operation Panel *1 Parameter Unit -2 Communication
Range
Range Unit Range Unit Unit
9 . Pr170=10 | Pr. 170 = 9999
0 to 99.99kWh 0.01kWh 0 to 999.99kWh 0.01kWh
0 to 65535kWh
100.0 to 999.9kWh 0.1kWh 1000.0 to 9999.9kWh 0.1kWh 0 to 9999kWh (initial value) 1kWh
1000 to 9999kWh 1kWh 10000 to 99999kWh 1kWh

*1  Power is measured in the range 0 to 9999.99kWh, and displayed in 4 digits.
When the monitor value exceeds "99.99", a carry occurs, e.g. "100.0", so the value is displayed in 0.1kWh increments.
*2  Power is measured in the range 0 to 99999.99.99kWh, and displayed in 5 digits.
When the monitor value exceeds "999.99", a carry occurs, e.g. "1000.0", so the value is displayed in 0.1kWh increments.
- The monitor data digit can be shifted to the right by the number of Pr. 891 settings.
For example, if the cumulative power value is 1278.56kWh when Pr. 891 = "2", the PU/DU display is 12.78 (display
in 100kWh increments) and the communication data is 12.
- If the maximum value exceeded at Pr. 891 = "0 to 4", the power is clamped at the maximum value, indicating that a
digit shift is necessary. If the maximum value exceeded at Pr. 891 = "9999", the power returns to 0 and is recounted.
If the maximum value is exceeded at Pr: 897 = "9999", the power returns to 0 and is recounted.
- Writing "0" in Pr. 170 clears the cumulative power monitor.

| REMARKS |
I - If"0" is written in Pr. 170 and Pr. 170 is read again, "9999" or "10" is displayed.

(5) Cumulative energization time and actual operation time monitor (Pr. 171, Pr. 563, Pr. 564)

- On the cumulative energization time monitor (Pr. 52 = "20"), the inverter running time is added up every hour.

- On the actual operation time monitor (Pr. 52 = "23"), the inverter running time is added up every hour. (Time is not
added up during a stop.)

- If the numbers of monitor value exceeds 65535, it is added up from 0. You can check the numbers of cumulative
energization time monitor exceeded 65535h with Pr. 563 and the numbers of actual operation time monitor
exceeded 65535h with Pr. 564.

- Writing "0" in Pr. 171 clears the actual operation time monitor. (Energization time monitor can not be cleared.)

| REMARKS

- The actual operation time is not added up unless the inverter is operated one or more hours continuously.
- If"0"is written in Pr. 171 and Pr. 171 is read again, "9999" is always displayed. Setting "9999" does not clear the actual operation
time meter.

(6) You can select the decimal digits of the monitor (Pr. 268)

- As the operation panel (FR-DUQ7) display is 4 digits long, the decimal places may vary at analog input, etc. The
decimal places can be hidden by selecting the decimal digits.
In such a case, the decimal digits can be selected by Pr. 268.

Pr. 268 Setting Description
9999 (initial value) | No function

When 1 or 2 decimal places (0.1 increments or 0.01 increments) are monitored, the decimal places are
0 dropped and the monitor displays an integer value (1 increments).
The monitor value of 0.99 or less is displayed as 0.

When 2 decimal places (0.01 increments) are monitored, the 0.01 decimal place is dropped and the
1 monitor displays the first decimal place (0.1 increments).
When the monitor display digit is originally in 1 increments, it is displayed unchanged in 1 increments.

| REMARKS |

- The number of display digits on the cumulative energization time (Pr. 52 = "20"), actual operation time (Pr. 52 = "23"), cumulative
power (Pr. 52 ="25") or cumulative saving power monitor (Pr. 52 = "51") does not change.

PARAMETERS

¢ Parameters referred to ¢
Pr. 37 Speed display, Pr. 144 Speed setting switchover U35~ Refer to page 122

Pr. 55 Frequency monitoring reference, Pr: 56 Current monitoring reference U~ Refer to page 128
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4.11.3 CA, AM terminal function selection (Pr.55, Pr.56, Pr.867, Pr.869)

For signal output, two different output terminals are available: analog current output terminal CA and analog
output terminal AM.

You can select the signals output to the terminals CA, AM.

Parameter Setting Range
Number Name Initial Value 200V class Description
(400V class)
Frequency monitorin Set the full-scale value to output the
55 * refeC:encey 9 60Hz 0 to 400Hz output frequency monitor value to
terminal CA and AM.
02330
01160 0 to 500A
I . ( ) © Set the full-scale value to output the
. Current monitoring Rated inverter or less . .
56 output current monitor value to terminal
reference current 03160
01800 Oto CA and AM.
( ) 3600A
or more
867 AM output filter 0.01s 0to5s Set the output filter of terminal AM.
869 Current output filter 0.02s 0to5s Adjust response level of current output.

The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 167)

* The above parameters allow its setting to be changed during operation in any operation mode even if "0" (initial value) is set
in Pr. 77 Parameter write selection.

(1) Frequency monitoring reference(Pr. 55)

N + Set the frequency to be referenced when the frequency monitor
(output frequency/set frequency) is selected for the terminal CA
(10VDC) 20mADG) and terminal AM display.
J w T » Set the frequency when the current output at terminal CA is
| - | 20mADC.

! The analog current output and inverter output frequency at terminal
/ ! CA are proportional. (The maximum output current is 20mADC.)
1Hz 60Hz 200A2 » Set the frequency (output frequency/set frequency) when the

(initial value) voltage output at terminal AM is 10VDC.
The analog voltage output and frequency at terminal AM are
Setting range of Pr. 55 proportional. (The maximum output voltage is 10VDC.)

(2) Current monitoring reference (Pr. 56)

A

output voltage

Terminal AM

Terminal CA

output current
\

» Set the current to be referenced when the current monitor
(inverter output current, etc.) is selected for the terminal CA and
terminal AM display.
S + Set the current value when the current output at terminal CA is
! 20mADC.
The analog current output and current value at terminal CA are
proportional. (The maximum output current is 20mADC.)

‘ L, + Set the current value when the voltage output at terminal AM is
Rated output current 500A 10VDC.

(initial value) ~ (3600A)

(10VDC) (20mADC)|- —— ————————

Terminal AM
output voltage
Terminal CA
output current

The analog voltage output and current value at terminal AM are
proportional. (The maximum output voltage is 10VDC.)

Setting range of Pr. 56

(3) Terminal AM response adjustment (Pr.867)

* Using Pr. 867, the output voltage response of the terminal AM can be adjusted within the range 0 to 5s.

* Increasing the setting stabilizes the terminal AM output more but reduces the response level. (Setting "0" sets the
response level to 7ms)

(4) Adjustment of response level of terminal CA (Pr.869)

* The response level of the output current of the terminal CA can be adjusted between 0 and 5s with Pr. 869.

* Increasing the setting stabilizes the terminal CA output more but reduces the response level. (Setting "0" sets the
response level to about 7ms.)

¢ Parameters referred to ¢
Pr. 37 Speed display (35 Refer to page 122
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11.4 Terminal CA, AM calibration
(Calibration parameter CO (Pr. 900), C1 (Pr. 901), C8 (Pr.930) to C11 (Pr. 931))

By using the operation panel or parameter unit, you can calibrate terminal CA and terminal AM to full scale
deflection.

P:Lagsetfr Name Initial Value Setting Range Description
C0(900) CA terminal calibration . o Calibrates the scale of the meter
connected to terminal CA.
C1(901) | AM terminal calibration . . Calibrates the scale of the analog
meter connected to terminal AM.
C8(930) | Current output bias signal 0% 0 to 100% Output signal value for minimum
analog current output
C9(930) Current output bias current 0% 0 to 100% Output current value for minimum
analog current output
C10(931) | Current output gain signal 100% 0 to 100% Output signal value for maximum
analog current output
C11(931) | Current output gain current 100% 0 to 100% Output current value for maximum
analog current output

*1

The above parameters can be set when Pr. 160 User group read selection ="0". (Refer to page 167.)

*2  The parameter number in parentheses is the one for use with the parameter unit (FR-PU04/FR-PUQ7).
*3  The above parameters allow its setting to be changed during operation in any operation mode even if "0" (initial value) is set in Pr. 77 Parameter

write selection.

(1) CA terminal calibration (CO(Pr. 900), C8(Pr. 930) to C11(Pr. 931))

(ammeter) Terminal CA is factory-set to provide a 20mADC
0 to 20mADC output in the full-scale status of the corresponding
m ) monitor item. Calibration parameter C0 (Pr. 900) allows

] the output current ratios (gains) to be adjusted
according to the meter scale. Note that the maximum
output current is 20mADC.

Use calibration parameters C8(Pr. 930) and C9(Pr. 930)
to set a value for zero analog current output (meter
points zero) . In addition, use calibration parameters

CI10(Pr. 931) and C11(Pr. 931) to set a value for

QOutput signal value
for minimum analog output
Anal tput t i
nalog ou(gx)curren (C10(Pr931))

Analog current output

CO(Pr.900) 20mA
100%

value for maximum
output signal
(C11(Pr.931))

maximum analog current output.

Use calibration parameters C8(Pr. 930) and C10(Pr.931)
to set output signal values (monitor output set in Pr. 54)
when the current output at terminal CA is zero or

maximum. At this time, the full-scale of each monitor is
100%. (Refer to page 123)

Use calibration parameters C9(Pr. 930) and C11(Pr.931)
to set the current output values at terminal CA when
the output signal value (monitor output set in Pr. 54) is
zero or maximum. At this time, the current output
calibrated using calibration parameter CO(Pr.900) is
100%.

|

Output signal value

/(
L
s
l”'
:

f——

*——— Output signal value
for zero analog current output
(C8(Pr.930))
Analog current output value for zero output signal
(C9(Pr.930))

- Calibrate CA terminal in the following procedure.

1)Connect a 0-20mADC meter (DC ammeter) to across inverter terminals CA-5. (Note the polarity. Terminal CA is
plus.)

2)Set calibration parameters C8(Pr. 930) to C11 (Pr. 931) to initial values. (When the meter needle does not point to
0, calibrate using C8(Pr. 930) and C9(Pr. 930))

3)Refer to the monitor description list (page 123) to set Pr. 54.
When running frequency, inverter output current or the like has been selected as the monitor, preset in Pr. 55 or
Pr. 56 the running frequency or current value at which the output signal is 20mA.

4)Run the inverter. (The inverter may be run in either the PU or external operation mode.)

5)Use calibration parameter C0(Pr.900) to set the meter needle to point to full-scale.

REMARKS |

- When calibrating a monitor output signal which cannot adjust to 100% value without an actual load and a measurement

equipment, set Pr. 54 to "21" (reference voltage output) and make calibration. (20mADC is output at terminal CA.)

- Even when calibration parameters are set as C8(Pr.930) = C10(Pr.931) and C9(Pr.930) = C11(Pr.931), current can be output at

terminal CA.
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(2) AM terminal calibration (C1(Pr.901))

- Terminal AM is factory-set to provide a 10VDC output in the full-scale
Inverter status of the corresponding monitor item. Calibration parameter C1 (Pr.
j 901) allows the output voltage ratios (gains) to be adjusted according

to the meter scale. Note that the maximum output voltage is 10VDC.
10vDC

- Calibrate the AM terminal in the following procedure.
1) Connect a 0-10VDC meter (frequency meter) to across inverter terminals AM-5. (Note the polarity. The terminal
AM is positive.)
2) Refer to the monitor description list (page 123) and set Pr. 158.
When you selected the running frequency or inverter output current as the monitor, preset the running frequency
or current value, at which the output signal will be 10V, to Pr. 55 or Pr. 56.
3) When outputting the item that cannot achieve a 100% value easily by operation, e.g. output current, set "21"

(reference voltage output) in Pr. 158 and perform the following operation. After that, set "2" (output current, for
example) in Pr. 158.

| REMARKS |

- When calibrating a monitor output signal which cannot adjust to 100% value without an actual load and a measurement
equipment, set Pr. 54 to "21" (reference voltage output) and make calibration. 10VDC is output from the terminal AM.
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(3) How to calibrate the terminal CA when using the operation panel (FR-DU07)

Operation———— — Display ———
(When Pr. 54=1)

1 .Confirmation of the RUN indication and ™ ¢ MON F o
PU EXT NET
operation mode indication 2 V REV___FWD

The parameter
number read
previously appears.

CO to C11
setting

is enabled.

2. Press to choose the parameter

setting mode.

3. Tumn until £ appears.

4. press @ todisplay { - - -.

5.1um @ untl & £} appears.
Set to C0 CA terminal calibration.

6. Press @ to enable setting. <The monitor set to Pr. 54 CA terminal >

function selection is displayed.
7. Ifthe inverter is at a stop, (press

or ) to start the inverter.

(Motor needs not be connected.)

8. Tum 0 to adjust the indicator needle
to the desired position.

9. Press @ Setting is complete.

Flicker...Parameter setting complete!!
e Turn @ to read another parameter.

* Press @to return to the [ - - - indication (step 4).

* Press @ twice to show the next parameter (-1 ).

| REMARKs

- Calibration can also be made for external operation. Set the frequency in external operation mode, and make calibration in
the above procedure.

- Calibration can be made even during operation.

- For the operating procedure using the parameter unit (FR-PU04/FR-PUQ7), refer to the parameter unit instruction manual.

¢ Parameters referred to ¢
Pr. 54 CA terminal function selection (35 Refer to page 128
Pr. 55 Frequency monitoring reference (35 Refer to page 128
Pr.56 Current monitoring reference 135~ Refer to page 128
Pr.158 AM terminal function selection (35 Refer to page 128

PARAMETERS
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Operation selection at power failure and

instantaneous power failure
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4.12 Operation selection at power failure and instantaneous
power failure

Purpose

Parameter that must be Set

Refer to Page

At instantaneous power failure

Automatic restart operation

Pr. 57, Pr. 58, Pr. 162 to Pr. 165,

decelerated to a stop.

function

occurrence, restart inverter without after instantaneous power 132
. . . Pr. 299, Pr. 611

stopping motor failure / flying start

When undervoltage or a power Power failure-time

failure occurs, the inverter can be deceleration-to-stop Pr. 261 to Pr. 266 136

4.12.1 Automatic restart after instantaneous power failure / flying start
(Pr. 57, Pr. 58, Pr. 162 to Pr. 165, Pr. 299, Pr. 611)

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

when power comes back on after an instantaneous power failure

when motor is coasting at start

Initial Value Setting Range ...
Parameter Description
Number Rame AL A 200V class (400V class)
(400V class) (400V class)
00077 (00038) or less.......ccvveeeeevreeeennns 0.5s
00105 to 00340 (00052 to 00170).......... 1s
0 00490 to 02330 (00250 to 01160) ......... 3.0s
03160 (01800) or More.......ccceeeeeuvveeeenns 5.0s
The above times are coasting time.
57 Bestart coasting 9999 02330 0110
time (01160) or 5s
less Set the waiting time for inverter-triggered restart
03160 after an instantaneous power failure.
0.1to
(01800) or 30s
more
9999 No restart
58 E:]s:art cushion 1s 0 to 60s Set a voltage starting time at restart.
Automatic 0 With frequency search
restart after 1 Without frequency search (Reduced voltage
162 instantaneous 0 system)
power failure 10 Frequency search at every start
selection 11 Reduced voltage system at every start
163 First cushion 0s 0to 20s o
time for restart Set a voltage starting time at restart.
First cushion Consider using these parameters according to the
164 voltage for 0% 0 to 100% load (moment of inertia, torque) magnitude.
restart
Stall prevention Considers the rated inverter current as 100% and
165 operation level 110%*1 0 to 120%*1 set the stall prevention operation level during
for restart restart operation.
Rotation 0 Without rotation direction detection
direction 1 With rotation direction detection
299 detection 9999 When Pr. 78="0", the rotation direction is detected.
selection at 9999 When Pr. 78="1", "2", the rotation direction is not
restarting detected.
02330
(01160) or 5s Set the acceleration time to reach the set
Acceleration less frequency at a restart.
611 time at a restart 03160 0 o 3600s, 9999 Acgelerati);n time for restart is the normal acceleration
(01800) or | 15s time (e.g. Pr: 7) when "9999" is set.
more

The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 167)
*1 When Pr. 570 Multiple rating setting = "1", performing inverter reset and all parameter clear changes the initial value and setting range. (Refer to page 80.)
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(1) Automatic restart after instantaneous power failure operation

15ms to 100ms

Power o
supply OFF
IPF OFF ON
MC2
— ]
1
<
MCCB MC1 ‘
—x R/L1T U M;C3 7
—% - S/L2 V i IM
—x TL3 W ﬁ—
R1/L11 =
S1/L21S [ T
i —$mC |
switchover
[ seauence |

- When Instantaneous power failure protection (E.IPF) and undervotage

protection (E.UVT) are activated, the inverter output is shut off. (Refer to
page 264 for E.IPF and E.UVT.)

When automatic restart after instantaneous power failure operation is set,
the motor can be restarted if power is restored after an instantaneous
power failure and under voltage. (E.IPF and E.UVT are not activated.)

- When E.IPF and E.UVT are activated, instantaneous power failure/under

voltage signal (IPF) is output.

- The IPF signal is assigned to the terminal IPF in the initial setting. The IPF

signal can also be assigned to the other terminal by setting "2 (positive
logic) or 102 (negative logic)" in any of Pr. 190 to Pr. 196 (output terminal
function selection).

(2) Connection (CS signal)

- When the automatic restart after instantaneous power failure
selection signal (CS) is turned on, automatic restart operation is
enabled.

- When Pr. 57 is set to other than "9999" (automatic restart
operation enabled), the inverter will not operate if used with the
CS signal remained off.

REMARKS
The CS signal is assigned to the terminal CS in the initial setting. By

M~ For use for only
CS automatic restart
SD after instantaneous

power failure or flying start,

short CS-SD in advance.

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

Instantaneous (power failure) time

Power supply

(R/L1,S/L2,T/L3)

Motor
speed N (r/min)

iy |

Inverter

*

setting "6" in any of Pr. 178 to Pr. 189 (input terminal function selection),
you can assign the CS signal to the other terminal.

(3) Automatic restart operation selection (Pr. 162, Pr. 299)

e With frequency search
When "0 (initial value), 10" is set in Pr. 162, the inverter
smoothly starts after detecting the motor speed upon power
restoration.

- During reverse rotation, the inverter can be restarted smoothly
as the direction of rotation is detected.

- You can select whether to make rotation direction detection or
not with Pr. 299 "Rotation direction detection selection at restarting".

tout f ii z ; . .
? ?HF;; redreney : '_ﬁ > When capacities of the motor and inverter differ, set "0" (without
Inverter 1 Pl rotation direction detection) in Pr. 299.
output voltage P >
By Y — _ Pr.78 Setting
Restart cushion Pr.299 Setting
{ Coasting } +[Speed_ _ } time (Pr: 58 setting) 0 1 2
time (Pr.57) detection time 9999 (initial value) o) % %
Acceleration time 0 X X X
at a restart
(Pr: 611 setting) 1 (@] O @]

* The output shut off

timing differs according

to the load condition.

O: with rotation direction detection
x: with rotation direction detection

REMARKS |

- Speed detection time (frequency search) changes according to
the motor speed. (maximum 500ms)

- When the inverter capacity is two rank or more larger than the
motor capacity, the inverter may not start due to overcurrent
trip (E.OCO).

- If two or more motors are connected to one inverter, the
inverter functions abnormally. (The inverter does not start
smoothly.)

- Since the DC injection brake is operated instantaneously when
the speed is detected at a restart, the speed may reduce if the
moment of inertia of the load is small.

- When reverse rotation is detected when Pr. 78="1" (reverse
rotation disabled), the rotation direction is changed to forward
rotation after decelerates in reverse rotation when the start
command is forward rotation. The inverter will not start when
the start command is reverse rotation.
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o Without frequency search

When Pr: 162 = 1, 11 (without frequency search) When Pr. 162 ="1, 11", automatic restart operation is performed

in a reduced voltage system, where the voltage is gradually

Instantaneous (power failure) time risen with the output frequency unchanged from prior to an

Power supply 1 instantaneous power failure independently of the coasting
(RIL1,S/L2,T/IL3) . speed of the motor.

Motor speed N

i
min) . REMARKS |
Inverter e | - . )
output frequency | | - This system stores the output frequency prior to an instantaneous
f (Hz) T > power failure and increases the voltage. Therefore, if the
Inverter i instantaneous power failure time exceeds 0.2s, the inverter starts
output voltage | N R at Pr. 13 Starting frequency (initial value = 0.5Hz) since the stored
E (V) output frequency cannot be retained.

Coasting time

Restart cushion ®Restart operation at every start

time When Pr. 162 = "10" or "11", automatic restart operation is also

. Pr58setting performed every start, in addition to the automatic restart after

* The output shut off timing differs according instantaneous power failure. When Pr. 162 = "0", automatic
to the load condition. restart operation is performed at the first start after power

supply-on, but not performed at the second time or later.

Pr. 57 setting

(4) Restart coasting time (Pr. 57)

- Coasting time is the time from when the motor speed is detected until automatic restart control is started.
- Set Pr. 57 to "0" to perform automatic restart operation. The coasting time is automatically set to the value below.
Generally this setting will pose no problems.

200V class 00077 or less 00105 to 00340 00490 to 02330 03160 or more
400V class 00038 or less 00052 to 00170 00250 to 01160 01800 or more
Coasting time 0.5s 1s 3s 5s

- Operation may not be performed well depending on the magnitude of the moment of inertia(J) of the load or
operation frequency. Adjust the coasting time between 0.1s and 5s according to the load specifications.

(5) Restart cushion time (Pr. 58)

- Cushion time is the length of time taken to raise the voltage appropriate to the detected motor speed (output
frequency prior to instantaneous power failure when Pr. 162 ="1" or "11).

- Normally the initial value need not be changed for operation, but adjust it according to the magnitude of the
moment of inertia(J) of the load or torque magnitude.

(6) Automatic restart operation adjustment (Pr. 163 to

N Pr. 165, Pr. 611)
100%] -~

Voltage

- Using Pr. 163 and Pr. 164, you can adjust the voltage rise time at
a restart as shown on the left.
- Using Pr. 165, you can set the stall prevention operation level at

Pri64r——— - f

‘ a restart.
- Using Pr. 611, you can set the acceleration time until the
| acceleration time reference frequency is reached after
! automatic restart operation is performed besides the normal
e 1‘63) o158 T acceleration time.
| REMARKs
- If the setting of Pr. 21 Acceleration/deceleration time increments is
changed, the setting increments of Pr. 611 does not change.
—— CAUTION

Changing the terminal assignment using Pr. 178 to Pr. 196 (I/O terminal function selection) may affect the other functions. Make
setting after confirming the function of each terminal.

- When automatic restart operation is selected, undervotage protection (E.UVT) and instantaneous power failure protection
(E.IPF) among the fault outut signals will not be provided at occurrence of an instantaneous power failure.

- The SU and FU signals are not output during a restart. They are output after the restart cushion time has elapsed.

- Automatic restart operation will also be performed after a reset when a retry is made by the retry function.
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/A CAUTION

A Provide mechanical interlocks for MC1 and MC2. The inverter will be damaged if the power supply is input to the
inverter output section.

AWhen automatic restart after instantaneous power failure has been selected, the motor and machine will start
suddenly (after the reset time has elapsed) after occurrence of an instantaneous power failure. Stay away from
the motor and machine. When you have selected automatic restart after instantaneous power failure function,
apply in easily visible places the CAUTION stickers supplied to the installation guideline.

—— ¢ Parameters referred to ¢
Pr. 7 Acceleration time, Pr. 21 Acceleration/deceleration time increments (35~ Refer to page 94
Pr. 13 Starting frequency U5 Refer to page 96

Pr. 65, Pr. 67 to Pr. 69 Retry function (13 Refer to page 138

Pr. 78 Reverse rotation prevention selection (35 Refer to page 167

Pr. 178 to Pr. 189 (input terminal function selection) (35~ Refer to page 108
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4.12.2 Power failure-time deceleration-to-stop function (Pr. 261 to Pr. 266 )

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

time switchover frequency

Parameter Initial Setting o
Name Description
Number Value Range
Coasts to stop
0 When undervoltage or power failure occurs, the inverter output
is shut off.
. When undervoltage or a power failure occurs, the inverter can
261 :;‘gstri:l"ure stop 0 1 be decelerated to a stop.
When undervoltage or a power failure occurs, the inverter can
2 be decelerated to a stop.
If power is restored during a power failure, the inverter
accelerates again.
Normally operation can be performed with the initial value
262 :Ubt:aCt:.d fre;ql::ncy at 3Hz 0 to 20Hz unchanged. But adjust the frequency according to the
eceleration sta magnitude of the load specifications (moment of inertia, torque).
When output frequency > Pr: 263
Decelerate from the speed obtained from output frequency
. . 0 to 120Hz minus Pr. 262.
263 Subtraction starting 60Hz When output frequency < Pr: 263
frequency Decelerate from output frequency
Decelerate from the speed obtained from output frequency
9999 :
minus Pr. 262.
264 ::nv:jr-fallure deceleration 5s 0to 3600/ 360s * | Set a deceleration slope down to the frequency set in Pr. 266.
Power-failure deceleration 0 to 3600/ 360s * | Set a deceleration slope below the frequency set in Pr. 266.
265 . 9999 -
time 2 9999 Same slope as in Pr. 264
266 Power failure deceleration 60Hz 0 to 400Hz Set the frequency at which the deceleration slope is switched

from the Pr. 264 setting to the Pr. 265 setting.

The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 167)
* When the setting of Pr. 21 Acceleration/deceleration time increments is "0" (initial value), the setting range is "0 to 3600s" and the setting increments are
"0.1s", and when the setting is "1", the setting range is "0 to 360s" and the setting increments are "0.01s"

Power supply

Remove the jumper

Connect terminal
R1/L11 and P/+
and terminal

S1/L21 and N/-.

Power supply |

Output

frequency frequency at

Inverter

(1) Connection and parameter setting
- Remove the jumpers across terminals R/L1-R1/L11 and
across terminals S/L2-S1/L21, and connect terminals R1/
L11 and P/+ and terminals S1/L21 and N/-.

- When Pr. 261 is not "0", the inverter decelerates to a stop if
an undervoltage or power failure, input phase loss (when Pr.
872 ="1"(input phase loss enabled)) occurs.

(2) Operation outline of deceleration to stop at
power failure

- If an undervoltage or power failure occurs, the output

1 Pr264

Subtracted ———

Power-failure
deceleration time 1

frequency is dropped by the frequency set in Pr. 262 .
- Deceleration is made in the deceleration time set in Pr. 264.
(The deceleration time setting is the time required from Pr. 20

Power-failure deceleration start
deceleration \ Pr262 ggi\?gr-failur o Acceleration/deceleration reference frequency to a stop.)
?me switchover 1 ”””””””””””””””” deceleration - When the frequency is low and enough regeneration energy
st time2 is not provided, for example, the deceleration time (slope)
: Time
from Pr. 265 to a stop can be changed.
(3) Power failure stop function (Pr. 261 ="1")
Pr261=1 - If power is restored during power failure deceleration, deceleration
F;E\g;ry to a stop is continued and the inverter remains stopped. To restart,
\ | , , turn off the start signal once, then turn it on again.
N ! During deceleration at
8 occurrence of power failure REMARKS |
% During stop at
8 ! occurrence of Power supply 4| ON
& ! power failure | Not started as inverter Output
= ! ! |s stopped due to power frequency
=3 | | failure
= I \4—}\
o | i > ' 7 > Time
; 1 Time STF |OFF[ 0N
STF Y46
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Turn off STF once to make acceleration again

- When automatic restart after instantaneous power failure is selected (Pr. 57
#"9999"), deceleration to stop function is invalid and the restart after
instantaneous power failure operation is performed.

- After a power failure stop, the inverter will not start even if the power is
restarted with the start signal (STF/STR) input. After switching on the power
supply, turn off the start signal once and then on again to make a start.
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(4) Operation continuation at instantaneous power failure function (Pr. 261 = "2")

- When power is restored during deceleration after an instantaneous power failure, acceleration is made again up to
the set frequency.

- When this function is used in combination with the automatic restart after instantaneous power failure operation,
deceleration can be made at a power failure and acceleration can be made again after power restoration. When
power is restored after a stop by deceleration at an instantaneous power failure, automatic restart operation is
performed if automatic restart after instantaneous power failure has been selected (Pr. 57 = "9999")

= When power is restored during _ When used with automatic restart
Pr. 261=2 deceleration at occurrence of | Pr261 = 2, Pr37 #9939 | after instantaneous power failure

3 power failure

.

Power ; IPFf; Power —%
supply supply

Output |

| !
| I

! Output 1

frequency |p ing deceleration | ™_ AN frequency ;

at occurrence of j During deceleration

| g

. !

| !

!

I

I

Automatic restart
after instantaneous

b | Reacceleration*
power failure | at occurrence of
I

> Time power failure power failure
Y46 | * Time
—
o \ Reset time + Pr.57
* Acceleration time depends on Pr. 7 (Pr: 44 ). Y46

(5) Power failure deceleration signal (Y46 signal)

- After a power failure stop, inverter can not start even if power is restored and the start command is given. In this
case, check the power failure deceleration signal (Y46 signal). (at occurrence of input phase loss protection
(E.ILF), etc.)

- The Y46 signal is on during deceleration at an instantaneous power failure or during a stop after deceleration at an
instantaneous power failure.

- For the Y46 signal, set "46 (forward action)" or "146 (reverse action)" in any of Pr. 190 to Pr. 196 (output terminal
function selection) to assign the function.

| REMARKs |

-When Pr. 872 ="1" (input phase loss protection provided) and Pr. 261 # "0" (power failure stop function valid), input phase loss
protection (E.ILF) is not provided but power-failure deceleration is made.

—— CAUTION

When Pr. 30 Regenerative function selection = "2" (FR-HC, MT-HC, FR-CV is used), the power failure deceleration function is
invalid.

When the (output frequency - Pr: 262) at undervoltage or power failure occurrence is negative, the calculation result is regarded
as OHz. (DC injection brake operation is performed without deceleration).

During a stop or trip, the power failure stop selection is not performed.

Y46 signal turns on when undervoltage occurs even when the motor is not decelerating at an instantaneous power failure. For
this reason, Y46 signal outputs instantly at powering off, which is not a fault.

When power failure deceleration stop function is selected, undervotage protection (E.UVT), instantaneous power failure
protection (E.IPF), and input phase loss protection (E.ILF) do not function.

Changing the terminal assignment using Pr. 190 to Pr. 196 (output terminal function selection) may affect the other terminals. Please
make setting after confirming the function of each terminal.

/A CAUTION

A Even if the power failure stop function is valid, some loads may cause the inverter to trip and the motor to coast.
The motor will coast if enough regenerative energy is given from the motor.

+ Parameters referred to ¢
Pr. 12 DC injection brake operation voltage (35~ Refer to page 103

Pr. 20 Acceleration/deceleration reference frequency, Pr. 21 Acceleration/deceleration time increments U35~ Refer to page 94
Pr. 30 Regenerative function selection U35~ Refer to page 105

Pr. 57 Restart coasting time (35~ Refer to page 132

Pr. 190 to Pr. 196 (output terminal function selection) 35~ Refer to page 114

Pr. 872 Input phase failure protection selection U35~ Refer to page 141
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4.13 Operation setting at fault occurrence

Purpose Parameter that must be Set R
Page
Recover by retry operation at fault Retry operatoin Pr. 65, Pr. 67 to Pr. 69 138
occurrence
Output fault code from terminal Fault code output function Pr. 76 140
Do not input/output phase loss alarm Input/oytput pha§e loss Pr. 251, Pr. 872 141
protection selection

4.13.1 Retry function (Pr. 65, Pr. 67 to Pr. 69)

If a fault occurs, the inverter resets itself automatically to restart. You can also select the fault for a retry.

When automatic restart after instantaneous power failure is selected (Pr. 57 Restart coasting time + "9999"), restart
operation is performed at retry operation as at an instantaneous power failure. (Refer to page 132 for the restart
function.)

Parameter Name Initial Setting Description
Number Value Range
65 Retry selection 0 Oto5 A fault for retry can be selected. (Refer to the next page)
0 No retry function

Set the number of retries at fault occurrence.
67 Number of retries at fault 0 A fault output is not provided during retry operation.

occurrence Set the number of retries at fault occurrence. (The
101 to 110 | setting value of minus 100 is the number of retries.)
A fault output is provided during retry operation.

Set the waiting time from when an inverter fault occurs
until a retry is made.

69 Retry count display erase 0 0 Clear the number of restarts succeeded by retry.
The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 167)

1t0 10

68 Retry waiting time 1s 0to 10s

Retry success example R - Retry operation automatically resets a fault and
etry success . f

restarts the inverter at the starting frequency when the
time set in Pr. 68 elapses after the inverter is tripped.
Retry operation is performed by setting Pr. 67 to any
value other than "0". Set the number of retries at fault
occurrence in Pr. 67.
When retries fail consecutively more than the number
of times set in Pr. 67, a retry count excess fault (E.RET)
occurs, resulting in inverter trip.
(Refer to retry failure example)

Pr.68 x5

Inverter

>

output |
frequency /

0 |

$
T Retry start

—>
Time
Success count + 1

|
|
>
>
|
|
|
|
|
I
|
|
|
|
|
|
L
I
|
|
|
|
|
|
|

Fault ocourrence / - Use Pr 68 to set the waiting time from when the

w w inverter trips until a retry is made in the range 0 to 10s.

Retry success count - Reading the Pr 69 value provides the cumulative
Y64 [ON | number of successful restart times made by retry. The
cumulative count in Pr. 69 is increased by 1 when a

Retry failure example retry is regarded as successful after normal operation

continues without faults occurring for more than four
times longer than the time set in Pr. 68 after a retry

| Pr.68 Pr.68 Pr.68 start.
nverter «— — > ; i
output | ! ! (When retry is successful, cumulative number of retry
frequency failure is cleared.)
0 | | | > i - Writing "0" in Pr. 69 clears the cumulative count.
»” lime

During a retry, the Y64 signal is on. For the Y64 signal,
assign the function by setting "64 (positive operation)"
or "164 (negative operation)" in any of Pr. 190 to Pr. 196

$
First T Second Third
Fault refry Fault retry Fault retry Retry failure

occurrence | occurrence | occurrence ! '+ (E.RET) - ) .
Fault signal | | ! ! | W (output terminal function selection) .
(ALM) — ‘ ; 3 —— CAUTION
ve4 _ | ON | | ON | | ON | Changing the terminal assignment using Pr. 190 to Pr. 196

(output terminal function selection) may affect the other
functions. Make setting after confirming the function of each
terminal.
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Use Pr. 65 to select the fault to be activated for retries. No retry will be made for the fault not indicated. (Refer to page
258 for the fault description.)
® indicates the errors selected for retry.

Fault for Pr. 65 Setting Fault for Pr. 65 Setting
Retry 0 1 2 3 4 5 Retry 0 1 2 3 4 5
E.OC1 o ° ° ° ) E. GF ° °
E.OC2 ) ° o ) E.OHT )

E.OC3 ) ° ° ° ) E.OLT ) °
E.OV1 ) ° ° ° E.OPT ° °
E.OV2 L] L] L] L] E.OP1 L] L]
E.OV3 ) ° ° ° E. PE ° °
E.THM ° E.PTC °

E.THT ° E.CDO ° °
E.IPF ° ° E.SER ° °
E.UVT ) ° E.ILF ) °
E.BE ° °

—— CAUTION

For a retry error, only the description of the first fault is stored.

- When an inverter fault is reset by the retry function at the retry time, the accumulated data of the electronic thermal relay
function, regenerative brake duty etc. are not cleared. (Different from the power-on reset.)
Retry is not performed if E.PE (Parameter storage device fault) occurred at power on.

/A CAUTION

AWhen you have selected the retry function, stay away from the motor and machine when the inverter tripped.
They will start suddenly (after the reset time has elapsed) after an inverter trip.
When you have selected the retry function, apply in easily visible places the CAUTION stickers supplied.

¢ Parameters referred to ¢
Pr. 57 Restart coasting time U35 Refer to page 132

PARAMETERS
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4.13.2 Fault code output selection (Pr.76)

At fault occurrence, its description can be output as a 4-bit digital signal from the open collector output terminals.
The fault code can be read by a programmable controller, etc., and its corrective action can be shown on a
display, etc.

FELELE T Name Initial Value Setting Range Description
Number
0 Without fault code output
1 With fault code output
76 Fault code output selection 0 (Refer to the following table)
9 Fault code output at fault occurrence
only (Refer to the following table)

The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 167)

- By setting Pr. 76 to "1" or "2", the fault code can be output to the output terminals.

- When the setting is "2", a fault code is output at only fault occurrence, and during normal operation, the terminals
output the signals assigned to Pr. 190 to Pr. 196 (output terminal function selection).

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

Operation Panel Output of Output Terminals
(Ilr:lde_tl:)a\ltjlg;) su IPF oL FU Fault Code
Normal * 0 0 0 0 0
E.OC1 0 0 0 1 1
E.OC2 0 0 1 0 2
E.OC3 0 0 1 1 3
E.OV1 to E.OV3 0 1 0 0 4
E.THM 0 1 0 1 5
E.THT 0 1 1 0 6
E.IPF 0 1 1 1 7
E.UVT 1 0 0 0 8
E.FIN 1 0 0 1 9
E. BE 1 0 1 0 A
E. GF 1 0 1 1 B
E.OHT 1 1 0 0 C
E.OLT 1 1 0 1 D
E.OPT 1 1 1 0 E
E.OP1 1 1 1 0 E
Other than the above 1 1 1 1 F

* When Pr. 76 ="2", the output terminals output the signals assigned to Pr. 190 to Pr. 196 .

—— CAUTION
When a value other than "0" is set in Pr.76
When a fault occurs, the output terminals SU, IPF, OL, FU output the signal in the above table, independently of the Pr. 190 to
Pr. 196 (output terminal function selection) settings. Please be careful when inverter control setting has been made with the output
signals of Pr. 190 to Pr. 196.

+ Parameters referred to ¢
Pr. 190 to Pr. 196 (output terminal function selection) (35~ Refer to page 114
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4.13.3 Input/output phase loss protection selection (Pr. 251, Pr. 872)

You can disable the output phase loss protection function that stops the inverter output if one phase of the
inverter output side (load side) three phases (U, V, W) is lost.
The input phase loss protection selection of the inverter input side (R/L1, S/L2, T/L3) can be made valid.

Pﬁ[lamfetfr Name Initial Value Setting Range Description
251 Output phase loss protection 1 0 Without output phase loss protection
selection 1 With output phase loss protection
872 Input phase loss protection 0 0 Without input phase loss protection
selection 1 With input phase loss protection

The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 167)

(1) Output phase loss protection selection (Pr. 251)
- When Pr. 251 is set to "0", output phase loss protection (E.LF) becomes invalid.
(2) Input phase loss protection selection (Pr. 872)
- When Pr. 872 is set to "1", input phase loss protection (E.ILF) is provided if a phase loss of one phase among the
three phases is detected for 1s continuously.

REMARKS |

If input phase is lost when Pr. 872 = "1" (with input phase loss protection) and Pr. 261 # "0" (power failure stop function valid),
input phase loss protection (E.ILF) is not provided but power-failure deceleration is made.

—— CAUTION
When an input phase loss occurs in the R/L1 and S/L2 phases, input phase loss protection is not provided but the inverter
output is shut off.

If an input phase loss continues for a long time, the converter section and capacitor lives of the inverter will be shorter.

+ Parameters referred to ¢

Pr. 261 Power failure stop selection U35~ Refer to page 136
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4.14 Energy saving operation and energy saving monitor

Purpose Parameter that must be Set G
Page
. . Energy saving operation and
Energy saving operation optimum excitation control Pr. 60 142
How much energy can be saved Energy saving monitor Pri._:zé:;'t?l;r%;:s’ 143
4.14.1 Energy saving control and optimum excitation control (Pr. 60)
Without a fine parameter setting, the inverter automatically performs energy saving control.
This inverter is optimum for fan and pump applications.
Parameter i . e
Number Name Initial Value Setting Range Description
0 Normal operation mode
60 Energy saving control selection * 0 4 Energy saving operation mode
9 Optimum excitation control mode

* When parameter is read using the FR-PU04, a parameter name different from an actual parameter is displayed.

(1) Energy saving operation mode (Setting "4")

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

I REMARKS

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

(2) Optimum excitation control mode (Setting "9")

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

| REMARKs

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

—— CAUTION
When the energy saving mode and optimum excitation control mode are selected, deceleration time may be longer than the
setting value. Since overvoltage fault tends to occur as compared to the constant torque load characteristics, set a longer
deceleration time.

The energy saving operation mode and optimum excitation control function only under V/F control. When a value other than
"9999" is set in Pr. 80 Motor capacity(simple magnetic flux vector control), the energy saving mode and optimum excitation control
are invalid.

Since output voltage is controlled in energy saving operation mode and by optimum excitation control, output current may
slightly increase.

+ Parameters referred to
Pr: 80 Motor capacity(simple magnetic flux vector control) U35 Refer to page 73
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4.14.2 Energy saving monitor (Pr. 891 to Pr. 899)

From the power consumption estimated value during commercial power supply operation, the energy saving
effect by use of the inverter can be monitored/output.

P;Lar:]nbe:(:r Name Initial Value ZOOVS;:;%R%':?;“S) Description
52 DU/PU main display data (ou(t)put 0,5,6,8to 14,17, 20, 23 to | 50:Power saving monitor
selection 25, 50 to 57, 100 51:Cumulative saving power monitor
frequency)
54 CA terminal function 1
selection (output 1103,5,6 810 14, 17,21, 50:Power saving monitor
AM terminal function 24,50, 52, 53 ’
158 . frequency)
selection
Set the number of times to shift the
cumulative power monitor digit
Oto4 .
Cumulative power monitor C'a“.“ps the monitor value at
891 digit shifted times 9999 maximum.
No shift
9999 Clears the monitor value when it
exceeds the maximum value.
Set the load factor for commercial
power-supply operation. Multiplied by
892 Load factor 100% 30 to 150% the power consumption rate (page 146)
during commercial power supply
operation.
02330
(01160) or | 0.1 to 55kW | Set the motor capacity (pump
. . SLD/LD value . h
893 Energy saving monltor. of Applied less capgmty). Set when cqlculatlng power
reference (motor capacity) motor Capacity 03160 saving rate, power saving rate average
(01800) or | 0to 3600kW | value, commercial operation power.
more
0 Discharge damper control (fan)
Control selection during 1 Inlet damper control (fan)
894 commercial power-supply 0 2 Valve control (pump)
operation 3 Commercial power-supply drive (fixed
value)
0 Consider the value during commercial
895 Power saving rate 9999 power-supply operation as 100%
reference value 1 Consider the Pr. 893 setting as 100%.
9999 No function
Set the power unit cost. Displays the
896 Power unit cost 9999 0 to 500 power savipg amoqnt charge on the
energy saving monitor.
9999 No function
. . 0 Average for 30 minutes
897 :3:;:;:":;’:5 monitor 9999 1to 1000h Average for the set time
9999 No function
0 Cumulative monitor value clear
1 Cumulative monitor value hold
. . Totalization continued
gog | Fower saving cumulative 9999 10 (communication data upper limit 9999)
monitor clear __ _
Totalization continued
9999 (communication data upper limit
65535)
Use for calculation of annual power
. . saving amount. Set the annual
899 (cc)ernteirr:t:;:?e'::it\l/r:ﬁj ;s);\te 9999 010 100% operation ratio (consider 365 days x
24hr as 100%).
9999 No function

The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 167)
The above parameters allow its setting to be changed during operation in any operation mode even if "0" (initial value) is set in Pr. 77 Parameter write

selection.
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(1) Energy saving monitor list

- The following items are monitored by the power saving monitor (Pr. 52, Pr. 54, Pr. 158 = "50").
(Only 1) Power saving and 3) Power saving average value can be output to Pr. 54 (terminal CA) and Pr. 158
(terminal AM))

Energy Saving
Monitor Item

Description and Formula

Unit

Parameter Setting

Pr. 895

Pr. 896

Pr. 897

Pr. 899

Power saving

Difference between the estimated value of power
necessary for commercial power supply operation
and the input power calculated by the inverter
Power during commercial power supply
operation — input power monitor

0.01kW/
0.1kW =3

9999

Power saving rate

Ratio of power saving on the assumption that power
during commercial power supply operation is 100%

1) Power saving

Power during commercial
power supply operation

x 100

Ratio of power saving on the assumption that Pr.
893 is 100%

1) Power saving
Pr. 893

x 100

0.1%

9999

value

Power saving average

Average value of power saving amount per hour
during predetermined time (Pr. 897)

2 ( 1) Power saving x At)
Pr. 897

0.01kWh

/0.1kWh
*3

9999

average value

Power saving rate Pr. 897

Ratio of power saving average value on the
assumption that the value during commercial
power supply operation is 100%

2 ( 2) Power saving rate x At
(2 9 ) x 100

Ratio of power saving average value on the
assumption that Pr. 893 is 100%

3) Power saving average value
Pr. 893

x 100

0.1%

9999

5)

average value

Power saving amount

Power saving average value represented in terms
of charge
3) Power saving average value x Pr. 896

0.01/0.1

3

0to
500

0to
1000h

- The following shows the items which can be monitored by the cumulative saving power monitor (Pr. 52 = "51").
(The monitor value of the cumulative monitor can be shifted to the right with Pr. 891 Cumulative power monitor digit
shifted times.)

i Parameter Settin
Enerquavmg Description and Formula Unit 9
Monitor Item Pr. 895 | Pr. 896 | Pr. 897 | Pr. 899
6) Power saving Power saving is added up per hour. 0.01kWh L 9999
amount 2 ( 1) Power saving x At) /0.1kWh
1423 9999
7) Power saving | Power saving amount represented in terms of charge 0.01/0.1 . Oto
amount charge | 6) Power saving amount x Pr. 896 *1%3 500
Estimated value of annual power saving amount 0.01KWh L
8) Ann_ual power 6) Power saving amount 24 % 365 Pr. 899 : _ 09999
saving amount | Qperation time during accumulation ~ <% *°°°* ~100 /0;1*k)Nh 0to
of power saving amount s 100%
0
Annual power | Annual power saving amount represented in terms of 0to
9) | saving amount | charge 0.01/0.1 — 500
charge 8) Annual power saving amount x Pr. 896 3
*1  For communication (RS-485 communication, communication option), the display increments are 1. For example, 10.00kWh indicates that
communication data is 10.
*2  When using the parameter unit (FR-PUO4/FR-PU07), "kW" is displayed.
*3  The setting depends on capacities. (FR-F720-02330 (FR-F740-01160) or less/FR-F720-03160 (FR-F740-01800) or more)
REMARKS |
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- Since four digits are displayed on the operation panel (FR-DUQ7), the value is displayed in 0.1 increments when a monitor
value in 0.01 increments exceeds 99.99, then rounded up to 100.0. The maximum display is "9999".
- As the operation panel (FR-PU04/FR-PUQ7) is 5-digit display, it displays in 0.1 increments since a carry occurs, e.g.
"1000.0", when a monitor value in 0.01 increments exceeds "999.99". The maximum display is "99999".
- The upper limit of communication (RS-485 communication, communication option) is "65535" when Pr. 898 Power saving cumulative
monitor clear = "9999". The upper limit of 0.01 increments monitor is "655.35" and that of 0.1 increments monitor is "6553.5".
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(2) Power saving instantaneous monitor ( 1) power savings, 2) power saving rate )

- On the power saving monitor ( 1)), an energy saving effect as compared to the power consumption during
commercial power supply operation (estimated value) is calculated and displays on the main monitor.
In the following case, the power saving monitor ( 1)) is "0".

(a)Calculated values of the power saving monitor are negative values.
(b)During the DC injection brake operation
(c)Motor is not connected (output current monitor is 0A)

- On the power saving rate monitor ( 2)), setting "0" in Pr. 895 Power saving rate reference value displays the power
saving rate on the assumption that power (estimated value) during commercial power supply operation is 100%.
When Pr. 895 = "1", the power saving rate on the assumption that the Pr. 893 Energy saving monitor reference (motor
capacity) value is 100% is displayed.

(3) Power saving average value monitor ( 3) power saving average value, 4) average power
saving rate average value, 5) power saving amount average value)

- Power saving average value monitor is displayed by setting a value other than "9999" in Pr. 897 Power saving
monitor average time.

- The power saving average value monitor ( 3)) displays the unit time average value of the power saving amount at
averaging.

- The average value is updated every time an average time has elapsed after the Pr. 897 setting is changed, power is
turned on or the inverter is reset, assuming as a starting point. The power savings average value update timing
signal (Y92) is inverted every time the average value is updated.

When Pr.897=4 [Hr] Power

Power savmg

— » ‘ \
During stop § : \
mstantaneous | | \
value [kW] s s : } [
; : ; : »
4 ‘ 1 3

Average

Pr. 897 setting Operatlon start

Power saving 0 in the first Average \
average value measurement ; | }
‘ 1 Stores Hi/Low when the
[kw] m power is off and starts.
Y92: power saving —|—|—|—|_l |
average value 0 4 8 12 16 0 4

update timing signal

- The power saving average value monitor ( 4)) displays the average value per unit time of power saving rate ( 2)) at
every average time by setting "0" or "1" in Pr. 895 Power saving rate reference value.

- By setting the charge (power unit) per 1kWh of power amount in Pr. 896 Power unit cost, the power saving amount
average value monitor ( 5)) displays the charge relative to the power saving average value (power saving average
value ( 3)) x Pr. 896).

(4) Cumulative saving power monitor ( 6) power saving amount, 7) power saving amount
charge, 8) annual power saving amount, 9) annual power saving amount charge)

- On the cumulative saving power monitor, the monitor data digit can be shifted to the right by the number of Pr. 8§91
Cumulative power monitor digit shifted times settings. For example, if the cumulative power value is 1278.56kWh
when Pr. 891 = "2", the PU/DU display is 12.78 (display in 100kWh increments) and the communication data is 12.
If the maximum value is exceeded at Pr. 891 ="0 to 4", the power is clamped at the maximum value, indicating that
a digit shift is necessary. If the maximum value exceeded at Pr. 891 = "9999", the power returns to 0 and is
recounted. The other monitors are clamped at the display maximum value.

- The cumulative saving power monitor ( 6)) can measure the power amount during a predetermined period.
Measure according to the following steps
1) Write "9999" or "10" in Pr. 898 Power saving cumulative monitor clear.
2)Write "0" in Pr. 898 at measurement start timing to clear the cumulative saving power monitor value and start

totalization of power saving.
3) Write "1" in Pr. 898 at measurement end timing to hold the cumulative saving power monitor value.

| REMARKS

- The cumulative saving power monitor value is stored every hour. Hence, when the power supply is switched off within one
hour, and switched on again, the previously stored monitor value is displayed and totalization starts. (The cumulative
monitor value may decrease)

PARAMETERS
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(5) Power estimated value of commercial power supply operation (Pr. 892, Pr. 893, Pr. 894)

- Select the commercial power supply operation pattern from among the four patterns of discharge damper control
(fan), inlet damper control (fan), valve control (pump) and commercial power supply drive, and set it to Pr. 894
Control selection during commercial power-supply operation.

- Set the motor capacity (pump capacity) in Pr. 893 Energy saving monitor reference (motor capacity).

- The power consumption rate (%) during commercial power supply operation is estimated from the operation
pattern and the ratio of speed to rating (current output frequency/Pr. 3 Base frequency) in the following chart.

Commercial power-supply drive
110
e
100’Discharge side = /
90 | damper control
= go| (fan) Weld
c Valve control
2 70 /(pump)
Q.
g 60
7] =
2 5 L L
; 40 Inlet damper control
3 (fan)
£ 30
20
10

0
0 10 20 30 40 50 60 70 80 90100110
Ratio of speed to rating [%)]

- From the motor capacity set in Pr. 893 and Pr. 892 Load factor, the power estimated value (kW) during commercial
power supply operation is found by the following formula.

Power estimated value (kW) during commercial power supply operation

Power consumption (%) Pr. 892 (%)

= Pr. 893 (kW) x 100 X 100

[ REMARKs

- Since the speed does not increase above the power supply frequency in commercial power supply operation, it becomes
constant when the output frequency rises to or above Pr. 3 Base frequency.
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(6) Annual power saving amount, power charge (Pr. 899)

- By setting the operation time rate [%)] (ratio of time when the motor is actually driven by the inverter during a year)
in Pr. 899, the annual energy saving effect can be predicted.

- When the operation pattern is predetermined to some degree, the estimated value of the annual power saving
amount can be found by measurement of the power saving amount during a given measurement period.

- Refer to the following and set the operation time rate.
1) Predict the average time [h/day] of operation in a day.
2) Find the annual operation days [days/year]. (Monthly average operation days x 12 months)
3) Calculate the annual operation time [h/year] from 1) and 2).

Annual operation time (h/year) = Average time (h/day) x Operation days (days/year)

4) Calculate the operation time rate and set it to Pr. 899.

. . Annual operation time (h/year)
Operation time rate (%) = 27 (h/day) x 365 (daysiyear) _ * 100(%)

REMARKS

- Operation time rate setting example: When operation is performed for about 21 hours per day and the monthly average
operation days are 16 days
Annual operation time = 21 (h/day) x 16 (days/month) x 12 months = 4032 (h/year)
4032 (h/year)
Operation time rate (%) = 724 (h/day)x 365 (days/year) * 100(%) = 46.03%

Set 46.03% to Pr. 899.

- Calculate the annual power saving amount from Pr. 899 Operation time rate (estimated value) and power saving
average value monitor

Power saving average value Pr. 899
Annual power saving amount (kWh/year) = (kW) during totalization ~ x 24h x 365 days x —00
when Pr. 898 =10 or 9999

- The annual power saving amount charge can be monitored by setting the power charge per hour in Pr. 896 Power
unit cost.
Calculate the annual power saving amount charge in the following method.

Annual power saving amount charge = Annual power saving amount (kWh/year) x Pr. 896

| REMARKS |

In the regeneration mode, make calculation on the assumption that "power saving = power during commercial power supply
operation (input power = 0)".

+ Parameters referred to ¢
Pr. 3 Base frequency U35 Refer to page 83
Pr. 52 DU/PU main display data selection U35~ Refer to page 123
Pr. 54 CA terminal function selection U35 Refer to page 128

Pr. 158 AM terminal function selection U35~ Refer to page 128

PARAMETERS
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4.15 Motor noise, noise reduction

4.15.1 PWM carrier frequency and Soft-PWM control (Pr. 72, Pr. 240, Pr. 260)

l You can change the motor sound.

Parameter Name Initial Setting Range Description
Number Value | 200V class (400V class) P
02330

(01160) or 0to 15 PWM carrier frequency can be changed.
less The setting displayed is in [kHz]. Note

72* PWM frequency selection 2 that 0 indicates 0.7kHz, 15 indicates

03160 14.5kHz and 25 indicates 2.5kHz.

(01r:2?e)‘ or 0t06,25 (25 is exclusively for a sine wave filter.)

0 Soft-PWM is invalid

1 When Pr. 72 ="0 to 5" ("0 to 4" for FR-

1 F720-03160 (FR-F740-01800) or more),
soft-PWM is valid.

PWM carrier frequency is constant
independently of load.

When the carrier frequency is set to
PWM frequency automatic 3kHz or more (Pr: 72 > "3"), perform
switchover continuous operation at less than 85% of
the rated inverter current.

Decreases PWM carrier frequency
automatically when load increases.

240 * Soft-PWM operation selection

260

1

The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 167.)
* The above parameters allow its setting to be changed during operation in any operation mode even if "0" (initial value) is set in
Pr. 77 Parameter write selection.

(1) PWM carrier frequency changing (Pr. 72)

- You can change the PWM carrier frequency of the inverter.

- Changing the PWM carrier frequency produces an effect on avoiding the resonance frequency of a mechanical
system or motor or on measures against noise (EMI) generated from the inverter or on leakage current reduction
caused by the PWM switching.

- When using an option sine wave filter (MT-BSL/BSC) for the FR-F720-03160 (FR-F740-01800) or more, set
"25"(2.5kHz) in Pr. 72.

(2) Soft-PWM control (Pr. 240)

- Soft-PWM control is a control method that changes the motor noise from a metallic tone into an unoffending
complex tone.

(3) PWM carrier frequency automatic reduction function (Pr. 260)

- When continuous operation is performed at 85% or more of the inverter rated current (the parenthesized value of
the rated output current on page 288 or more) with the carrier frequency of the inverter set to 3kHz or more (Pr. 72 >
"3"), the carrier frequency is automatically reduced to 2kHz to protect the output transistor of the inverter. (Motor
noise increases, but it is not a failure)

- When Pr. 260 is set t0"0", the carrier frequency becomes constant (Pr. 72 setting) independently of the load, making
the motor sound uniform.

Note that continuous operation should be performed at less than 85% of the inverter rating.

CAUTION
Decreasing the PWM carrier frequency reduces inverter-generated noise and leakage current, but increases motor noise.
When Pr. 570 ="0" (initial value), functions of Pr. 260 become invalid. PWM carrier frequency automatically decreases when
load increases. (Refer to page 80.)

When PWM carrier frequency is set to 1kHz or less (Pr72<1), fast-response current limit may function prior to stall
prevention operation due to increase in ripple currents, resulting in insufficient torque. In such case, set fast-response
current limit operation invalid using Pr.156 Stall prevention operation selection.

+ Parameters referred to ¢
Pr.156 Stall prevention operation selection U35~ Refer to page 75
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4.16 Frequency setting by analog input (terminal 1, 2, 4)

Purpose Parameter that must be Set Refer to Page
Selection of voltage/current input
(terminal 1, 2, 4) Perform forward/ Analog input selection Pr. 73, Pr. 267 149

reverse rotation by analog input.

Analog auxliary input and

Adjust the main speed by analog Pr. 73, Pr. 242, Pr. 243,

auxiliary input. compensgtlon (adqed compensation Pr. 252, Pr. 253 154
and override function)

Noise elimination at the analog input | Input filter Pr. 74 155

Adjustment (calibration) of analog Bias and gain of frequency setting Pr. 125, Pr. 126, Pr. 241, 156

input frequency and voltage (current) | voltage (current) C2 to C7 (Pr. 902 to Pr. 905)

4.16.1 Analog input selection (Pr. 73, Pr. 267)

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

Description

Parameter Name Initial | Setting

Number Value | Range Voltage/current

input switch
Oto5, | Switch2-OFF You can select the input specifications of

10 to 15 | (initial status) terminal 2 (0 to 5V, 0 to 10V, 0 to 20mA) and

input specifications of terminal 1 (0 to £5V, 0 to

73 Analog input selection 1

6.7, Switch 2 - ON i10V).. . .
16, 17 Override and reversible operation can be
selected.
0 (Slr\‘ll\llili::(a:rslatl,l.;,)\l Terminal 4 input 4 to 20mA
267 Terminal 4 input selection 0 ] Suich 1 - OFF Terminal 4 input 0 to 5V
2 witeh 1 - Terminal 4 input 0 to 10V

The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 167)

PARAMETERS
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(1) Selection of analog input selection

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

Change parameters (Pr.73, Pr.267) and a voltage/current input switch (switch 1, 2) to change input specifications.

Voltage/current
input switch
2
Switch 1:Terminal 4 input
= ON: Current input (initial status)
EE OFF: Voltage input
— QN
ili
Switch 2: Terminal 2 input
ON: Current input
Switch 1 OFF: Voltage input (initial status)
Switch 2

- Rated specifications of terminal 2 and 4 change according to the voltage/current input switch setting.
Voltage input:  Input resistance 10kQ £ 1kQ), Maximum permissible voltage 20VDC
Current input:  Input resistance 245Q + 5Q, Maximum permissible current 30mA
—— CAUTION
- Set Pr.73, Pr.267, and a voltage/current input switch correctly, then input an analog signal in accordance with the

setting. Incorrect setting as in the table below could cause component damage. Incorrect settings other than
below can cause abnormal operation.

Setting Causing Component Damage
Switch setting Terminal input

This could cause component damage to the analog signal output circuit of signal
ON . . " ; . e ;
Voltage input output devices. (electrical load in the analog signal output circuit of signal output
devices increases)

Operation

(Current input)

OFF Current input This could cause component damage of the inverter signal input circuit. (output
(Voltage input) P power in the analog signal output circuit of signal output devices increases)
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- Refer to the following table and set Pr. 73 and Pr. 267. ([__]indicates the main speed setting)

Pr. 73 Terminal 2 Terminal 1 LI & e Pr. 73 Compen§ation Input Polarity
Setting Input Input AU Setting el e Reversible
signal Compensation Method
0 0to 10V 0 to 10V 0 N
1 1 . o
(initial valug) | 00 08V | 0tox10V (initial value) Terminal 1 | (Indicates that
5 0o 10V 0t 25V 5 Added compensation a frequency
3 0to5V 0to £5V 3 command
7 0to 10V 0to £10V 7 Terminal 2 ﬁg;;;;
5 0to 5V 0 to +5V 5 Override polarity is not
6 0 to 20mA 0 to i1 OV 6 accepted.)
7 0 to 20mA 0to 5V Off — 7
10 0to 10V 0to +10V 10 Terminal 1
11 0to 5V 0to +10V 11 Added compensation
12 0to 10V 0to 5V 12
13 0to 5V 0to £5V 13 Yes
14 0to 10V 0 to +10V 14 Terminal 2
15 0to 5V 0 to +5V 15 Override
16 0 to 20mA 0to +10V 16 Terminal 1
17 0 to 20mA 0 to £5V 17 Added compensation
0 0to +10V 0
! 0to 10V ! Terminal 1 o
(initial value) — - (initial value) | o compensation (Indicates that
2 0to 15V 2 a frequency
3 0to 5V 3 command
4 0to 10V . 4 Terminal 2 S|gnat|. of
5 0to 5V — According to 5 Override o?aer(};ta ve .
6 0to +10V Pr. 267 setting 6 p y IS no
. . accepted.)
7 0tot5V | on |0:4to20mA 7
10 0to £10V . nitial value) 10 Terminal 1
1" - 0 to 10V 2 0to 10V 1" Added compensation
12 0 to £t5V 12
13 0to +5V 13 Yes
14 0to 10V 14 Terminal 2
15 0to 5V B 15 Override
16 0 to 10V 16 Terminal 1
17 o 0to +5V 17 Added compensation
— Invalid
- Set the voltage/current input switch referring to the table below.
Ll L Pr. 73 Setting Switch 2 Ll IElG L Pr. 267 Setting Switch 1
Specifications Specifications
Voltage input (0 to 10V) 0,2,4,10,12,14 OFF Voltage input (0 to 10V) 2 OFF
Voltage input (0 to 5V) 1 (initial value), 3, 5, 11, 13, 15 OFF Voltage input (0 to 5V) 1 OFF
Current input (0 to 20mA) | 6,7, 16,17 ON Current input (0 to 20mA) | O (initial value) ON

[—Jindicates an initial value.

—— CAUTION

Turn the AU signal on to make terminal 4 valid.
Match the setting of parameter and switch. A different setting may cause a fault, failure or malfunction.
The terminal 1 (frequency setting auxiliary input) signal is added to the main speed setting signal of the terminal 2 or 4.

When an override is selected, the terminal 1 or 4 is used for the main speed setting and the terminal 2 for the override signal
(50% to 150% at 0 to 5V or 0 to 10V). (When the main speed of the terminal 1 or terminal 4 is not input, compensation by the

terminal 2 is made invalid.))

Use Pr. 125 (Pr. 126) (frequency setting gain) to change the maximum output frequency at input of the maximum output frequency
command voltage (current). At this time, the command voltage (current) need not be input.
Also, the acceleration/deceleration time, which is a slope up/down to the acceleration/deceleration reference frequency, is not
affected by the change in Pr. 73 setting.
When Pr. 22 Stall prevention operation level = "9999", the value of the terminal 1 is as set to the stall prevention operation level.
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(2) Perform operation by analog input voltage

ST;”Virtfr/ t - The frequency setting signal inputs 0 to 5VDC (or 0 to 10VDC) to across
'oltage/current

gp  mputswitch the terminals 2-5. The 5V (10V) input is the maximum output frequency.
The maximum output frequency is reached when 5V (10V) is input.

- The power supply 5V (10V) can be input by either using the internal
power supply or preparing an external power supply. The internal power
supply outputs 5VDC across terminals 10-5, or 10V across terminals

Forward
rotation

0to 5VDC

Frequency
setting

Connection diagram using 10E-5.
terminal 2 (0 to 5VDC) . Inverter Built-in Power | Frequency Setting Pr. 73 (terminal 2
Terminal N i
Supply Voltage Resolution input voltage)
r J STFInvener 10 5VDC 0.030Hz/60Hz 0 to 5VDC input
Voltage/current
rocigﬁf,; input switch 10E 10vDC 0.015Hz/60Hz 0 to 10VDC input
0 to 10VDC - When inputting 10VDC to the terminal 2, set any of "0, 2, 4, 10, 12, 14"

in Pr. 73. (The initial value is 0 to 5V)
Frequency

setting

Connection diagram
using terminal 2 (0 to 10VDC)

- Setting "1 (0 to 5VDC)" or "2 (0 to 10VDC)" in Pr. 267 changes the
Inverter terminal 4 to the voltage input specification. When the AU signal turns
on, the terminal 4 input becomes valid.

Forward
rotation

Voltage/current
AU input switch

Terminal 4
input selection

REMARKS
| The wiring length of the terminal 10, 2, 5 should be 30m (98.4 feet) maximum.

Frequency
setting

Connection diagram
using terminal 4 (0 to 5VDC)

(3) Perform operation by analog input current

Inverter
Forward STF - When the pressure or temperature is controlled constant by a fan, pump,
rotation AU \oltagelourront etc., automatic operation can be performed by inputting the output signal
sD 4 to 20mADC of the adjuster to across the terminals 4-5.

- The AU signal must be turned on to use the terminal 4.

4 to 20mADC

Frequency | Current

X input
setting equipment

4

Connection diagram using
terminal 4 (4 to 20mADC)

Inverter - Setting any of "6, 7, 16, 17" in Pr. 73 changes the terminal 2 to the

STF Voltage/current current input specification. At this time, the AU signal need not be turned
input switch
on.

Forward
rotation

4 to 20mADC
Current
Frequency | input
setting equipment

Connection diagram using
terminal 2 (4 to 20mADC)
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7/ Frequency setting bz analog input (terminal 1, 2, 4)

(4) Perform forward/reverse rotation by analog input

Reverse| S feawency| Forward (polarity reversible operation)
rotation 60 rotation
it ek - Setting any of "10 to 17" in Pr. 73 enables polarity reversible operation.

.

(RN

' .
.

! - Providing + input (0 to +5V or 0 to £10V) to the terminal 1 enables
Reversiple —3.

forward/reverse rotation operation according to the polarity.

Not reversible*s 145
: s L(+10)
5 0 Terminal 1 input (V)

(-10)
Compensation input characteristic
when STF is on

+ Parameters referred to ¢
Pr. 22 Stall prevention operation level (35~ Refer to page 75

Pr. 125 Terminal 2 frequency setting gain frequency, Pr. 126 Terminal 4 frequency setting gain frequency U5~ Refer to page 156
Pr. 252, Pr: 253 Override bias/gain U35~ Refer to page 154

PARAMETERS
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4.16.2 Analog input compensation (Pr. 73, Pr. 242, Pr. 243, Pr. 252, Pr. 253)

A fixed ratio of analog compensation (override) can be made by the added compensation or terminal 2 as an
auxiliary input for multi-speed operation or the speed setting signal (main speed) of the terminal 2 or terminal 4.

FERETIERE Name Initial Value Setting Description
Number Range
0t03,6,7,10 .
A Added t
73 Analog input selection 1 to 13, 16, 17 ed compensation

4,5,14,15 Override compensation
Set the ratio of added compensation

Terminal 1 added compensation

0, 0,
242 amount (terminal 2) 100% 010 100% amount when terminal 2 is the main speed.
Terminal 1 added compensation o o Set the ratio of added compensation
243 amount (terminal 4) 75% 010 100% amount when terminal 4 is the main speed.
252 Override bias 50% 0 to 200% Set the bias side compensation value of
° ° | override function.
253 Override gain 150% 0 to 200% Set the gain side compensation value of

override function.

The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 167)

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

- The compensation signal can be input for the main speed setting for
Forward | |nverter synchronous/continuous speed control operation, etc.

rotation Setting any of "0t0 3, 6, 7, 10 to 13, 16, 17" in Pr. 73 adds the voltage across
terminals 1-5 to the voltage signal across terminals 2-5.

If the result of addition is negative, it is regarded as 0 at the Pr. 73 setting of
any of "0 to 3, 6, 7", or reverse rotation operation (polarity reversible
operation) is performed when the STF signal turns on at the Pr. 73 setting of
any of "10 to 13, 16, 17".

Auxiliary input

0 to £10V(£5V) - The compensation input of the terminal 1 can also be added to the multi-
Added compensation speed setting or terminal 4 (initial value 4 to 20mA).
connection example - The added compensation for terminal 2 can be adjusted by Pr. 242, and the
compensation for terminal 4 by Pr. 243.
Analog command value using terminal 2
. . . . Pr. 242
= + —
Terminal 2 input + Terminal 1 input x 100(%)
Analog command value using terminal 4
. . . . Pr. 243
= + — e
Terminal 4 input + Terminal 1 input x 100(%)
Output frequency Output frequency
4 When voltage across 4 When voltage across
terminals 2-5 is 2.5V terminals 2-5 is 2.5V
ey (5v)
7 When voltage b g y When vtoltage |
: —— across terminals \ ‘ ! gcgo.sso\frmlna s
. ! ! 2-5is OV AN % ! ! s
| : : : : :
-5V -25V. 0 +25V +5V---Terminal 1 -5V -2.5V 0 +25V +5V---Terminal 1
(-10V) (-BV) | (+5V) (+10V) (-10V) (-5V) L (+5V)  (+10V)
| i Forward rotation Reverse rotation | ' Forward rotation
STF Signal | STF Signal ‘ ;
ON 3 N ON : N
srr s ' Forward rotation Reverse rotation: Forward rotation
TF Signal STF Signal
ON I\ ON //\\
(a) When Pr. 73 setting is 0 to 5 (b) When Pr. 73 setting is 10 to 15

Auxiliary input characteristics
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(2) Override function (Pr. 252, Pr. 253)

Use the override function to change the main speed at a fixed ratio.

Set any of "4, 5, 14, 15" in Pr. 73 to select an override.
- When an override is selected, the terminal 1 or terminal 4 is used for the main
STF speed setting and the terminal 2 for the override signal. (When the main speed of
sD the terminal 1 or terminal 4 is not input, compensation made by the terminal 2
10 becomes invalid.)
Using Pr. 252 and Pr. 253, set the override range.
How to find the set frequency for override

Forward| |nverter
rotation

Override
setting

Compensation amount (%)
100(%)

Main speed set frequency (Hz): Terminal 1, 4 input, multi-speed setting

Compensation amount (%): Terminal 2 input

Main [ (+)>——
szgd{((,))H Set frequency (Hz) = Main speed set frequency (Hz) x

Override connection diagram

Example)When Pr. 73 ="5"

The set frequency changes as shown below according to the
200 T ! terminal 1 (main speed) and terminal 2 (auxiliary) inputs.
2 s
g 10 e 90 B + Terminal 2 5VDC
Pr252 @ T N ! ' input(150%)
© gl /" < Initial value E ! !
pr2s3 2 100 7 (50% to 150%) G 0] Ll '« Terminal 2 2.5VDC
= _— | ! > .
5 _ ! | o ! ! input(100%)
2 e | | & 45F-— T ‘
© s | | 2 | |
i ! @ 30f  «—Terminal 2 OV
! ! Sl L 3 input(50%)
0 | | & 19 | |
oV 2.5V 5V 0 : :
(5Y) (10v) 0 25 S
Voltage across terminals 2-5 Terminal 1 input voltage (V)
—— CAUTION

When the Pr. 73 setting was changed, check the voltage/current input switch setting. Different setting may cause a fault, failure
or malfunction. (Refer to page 149 for setting.)

| REMARKS |

- The AU signal must be turned on to use the terminal 4.
- When inputting compensation to multi-speed operation or remote setting, set "1" (compensation made) to Pr. 28 Multi-speed
input compensation selection. (Initial value is "0")

¢ Parameters referred to ¢
Pr: 28 Multi-speed input compensation selection U35 Refer to page 91
Pr. 73 Analog input selection 135 Refer to page 149

4.16.3 Response level of analog input and noise elimination (Pr. 74)

The time constant of the primary delay filter relative to external frequency command (analog input (terminal 1,
2, 4) signal) can be set.

e Name Initial Value Setting Range Description
Number
Set the primary delay filter time
74 Input filter time constant 1 O0to8 constant fgr the analgg input. A
larger setting results in slower
response.

The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 167)

Effective for eliminating noise in the frequency setting circuit.
Increase the filter time constant if steady operation cannot be performed due to noise. A larger setting results in
slower response. (The time constant can be set between approximately 10ms to 1s with the setting of 0 to 8.)
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4.16.4 Bias and gain of frequency setting voltage (current)

(Pr. 125, Pr. 126, Pr. 241, C2(Pr. 902) to C7(Pr. 905))

to 5V, 0 to 10V or 4 to 20mADC).

I You can set the magnitude (slope) of the output frequency as desired in relation to the frequency setting signal (0

Set Pr. 73 and Pr. 267 to switch between 0 to 5VDC, 0 to 10VDC and 4 to 20mADC. (Refer to page 149)

P;La:;;(:r Name Initial Value ?ét:gg Description
125 Terminal 2 frequency setting gain 60Hz 0 to 400Hz Set the frequency of terminal 2 input gain
frequency (maximum).
Terminal 4 frequency setting gain Set the frequency of terminal 4 input gain
126 frequency 60Hz 0 to 400Hz (maximum).
241 - Analog input display unit 0 0 Displayed in % Select the unit of
1,3 switchover 1 Displayed in V/mA | analog input display.
C2(902) 1, 2 Terminal 2 frequency setting bias OHz 0 to 400Hz Set the frequency on the bias side of
’ frequency terminal 2 input.
. . . Set the converted % of the bias side
* 0, 0,
C3(902) «1,2 | Terminal 2 frequency setting bias 0% 0 to 300% voltage (current) of terminal 2 input.
. . . Set the converted % of the gain side
* 0, 0,
C4(903)*1,2 | Terminal 2 frequency setting gain 100% 0 to 300% voltage (current) of terminal 2 input.
. Terminal 4 frequency setting bias Set the frequency on the bias side of
C5(904)*1,2 frequency OHz 0 to 400Hz terminal 4 input.
. . . Set the converted % of the bias side
* 0, 0,
C6(904) 1,2 | Terminal 4 frequency setting bias 20% 0 to 300% current (voltage) of terminal 4 input.
S —
C7(905) “1,2 | Terminal 4 frequency setting gain 100% 0 to 300% Set the converted % of the gain side

current (voltage) of terminal 4 input.

*1  The parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 167.)

*2  The parameter number in parentheses is the one for use with the parameter unit (FR-PU04/FR-PUQ7).

*3  The above parameters allow its setting to be changed during operation in any operation mode even if "0" (initial value) is set in Pr. 77 Parameter
write selection.
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- (1) Change the frequency at maximum
Initial value analog input. (Pr. 125, Pr. 126)

- Set a value in Pr. 125 (Pr. 126) when changing only

! the frequency setting (gain) of the maximum analog

input power (current). (C2 (Pr. 902) to C7 (Pr. 905)
setting need not be changed)

Gain Pr125 (2) Analog input bias/gain calibration (C2(Pr.
902) to C7(Pr. 905),)

- The "bias" and "gain" functions are used to adjust the
(Pr902) ¢ 100% relationship between the input signal entered from
0 Frequency setting signal 5V outside the inverter to set the output frequency, e.g. 0
0 10V to 5V, 0 to 10V or 0 to 20mADC, and the output
C3 (Pr 902) C4 (Pr 903) frequency.

- Set the bias frequency of the terminal 2 input using

C2 (Pr. 902). (initial set to the frequency at 0V)
- Using Pr. 125, set the output frequency relative to the
frequency command voltage (current) set in Pr. 73

Initial value Analog input selection.

- Set the bias frequency of the terminal 4 input using
C5 (Pr. 904). (initial set to the frequency at 4mA)

- Using Pr. 126, set the output frequency relative to
20mA of the frequency command current (0 to
20mA).

- There are three methods to adjust the frequency
setting voltage (current) bias/gain.

(a) Method to adjust any point by application of
voltage (current) to across the terminals 2-5 (4-5).
55~ page 158

(b) Method to adjust any point without application of a
voltage (current) to across terminals 2-5(4-5).
155~ page 159

(c) Adjusting only the frequency without adjusting the
voltage (current). (% page 160

»
>

(2]
o
I
N

Output frequency
(Hz)

Bi
C2 L !

Q
"
4

[e2]
o
T
N

Output frequency
(Hz)

ﬂ

Bias

oo

(Pr. 904)

0 20 100%
0 4 Frequency setting signal 20mA
C6 (Pr. 904) C7 (Pr. 905)

—— CAUTION
- When the terminal 2 is calibrated to change the inclination of the set frequency, the setting of the terminal 1 is also changed.
- When a voltage is input to the terminal 1 to make calibration, (terminal 2 (4) analog value + terminal 1 analog value) is the analog
calibration value.
- When the voltage/current input specifications were changed using Pr. 73 and Pr. 267, be sure to make calibration.

(3) Analog input display unit changing (Pr. 241)
- You can change the analog input display unit (%/V/mA) for analog input bias/gain calibration.
- Depending on the terminal input specification set to Pr. 73 and Pr. 267, the display units of C3 (Pr. 902), C4 (Pr. 903),
C6 (Pr. 904) C7 (Pr. 905) change as shown below.

Analog Command
(terminal 2, 4) Pr. 241 = 0 (initial value) Pr. 241 =1
(according to Pr. 73, Pr. 267)
0 to 5V input 0 to 5V — displayed in 0 to 100%(0.1%). 0 to 100% — displayed in 0 to 5V(0.01V).
0 to 10V input 0 to 10V — displayed in 0 to 100%(0.1%). 0 to 100% — displayed in 0 to 10V(0.01V).
4 to 20mA input 0 to 20mA — displayed in 0 to 100%(0.1%). | 0 to 100% — displayed in 0 to 20mA(0.01mA).
REMARKS |

- Analog input display is not displayed correctly if voltage is applied to terminal 1 when terminal 1 input specifications (0 to £5V, 0
to £10V) and main speed (terminal 2, terminal 4 input) specifications (0 to 5V, 0 to 10V, 0 to 20mA) differ. (For example, 5V
(100%) is analog displayed when 0V and 10V are applied to terminal 2 and terminal 1 respectively in the initial status.

- Set "0" (initial value is 0% display) in Pr. 241 to use.

PARAMETERS
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(4) Frequency setting signal (current) bias/gain adjustment method

(a)Method to adjust any point by application of voltage (current) to across the terminals 2-5 (4-5).

Operation
1. Confirmation of the RUN indication and MON 11
operation mode indication { Pcygug
@ The inverter should be at a stop. e —

@ The inverter should be in the PU operation
mode.(Using )

2. Pre§s to choose the parameter ' 2

setting mode.

The parameter
number read
previously appears.

®

3. Turnuntil I appears.

4. Press@ to display r---.

/
3
5. Tum @ until & 4(L  7)appears. /e

CO0 to C7 setting
is enabled.

Set to C4 Terminal 2 frequency setting

gain. Terminal 2 input Terminal 4 input

Hz

; ‘min Analog voltage (current)
0. Press @to display theoanalog (3 Ll C value (%) across terminals 2-5
voltage (current) value (%). (across terminals 4-5)
7. Apply a 5V (20mA) voltage (current).
(Turn the external potentiomerter 17117 T *
connected across terminals 2-5 (across " =y
terminals 4-5) to maximum (any *The value is nearly 100 (%) in the maximum
position).) position of the potentiometer.

CAUTION
After performing the operation in step 6, do not touch @ until
completion of calibration.

8. Press @ to set. @ =) m

Flicker...Parameter setting complete!!
(Adjustment completed)

*The value is nearly 100 (%) in the maximum
position of the potentiometer.

«Turn 0 to read another parameter.

* Press @to return to the { - - - indication (step 4).

-
-
-‘
-‘
-
R .

*Press @ twice to show the next parameter (. - ._ L)

| REMARKs

I - If the gain and bias of frequency setting voltage (current) are too close, an error (£ - ) may be displayed at setting.
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7/ Frequency setting by analog input (terminal 1, 2, 4)

(b) Method to adjust any point without application of a voltage (current) to across terminals 2-5(4-5).
(To change from 4V (80%) to 5V (100%))

Operation——— — Display ——
1. Confirmation of the RUN indication and 1 |12 MON RGN
operation mode indication LA BUEXTNET

@ The inverter should be at a stop. V REY___FWD

@ The inverter should be in the PU operation
moce.Usng ) o
2. Press to choose the parameter previously appears.

setting mode.

3. Turnuntil T . appears.

4. Press@ to displayL- ---.

< CO to C7 setting
= m is enabled.
- R

appears. Set to C4 Terminal 2 frequency \ Terminal 2 input Terminal 4 input

setting gain.

'
'
=5
N

Analog voltage (current)
value (%) across terminals 2-5
(across terminals 4-5)

-

0. Press @ to display the analog voltage
(current) value (%).

=

™ -
L3
™ -
'-
<>

s
3
S
5. Turn@until ] (l'.-. -v') / ’
S
s

7. Tumn 0 to set the gain voltage (%). The gain frequency is

"0V (OmA) equals to 0%, 5V (10V, 20mA) to 17 T reached when the analog
100%" ,, U U voltage (current) value across
R ” terminals 2-5 (across terminals
4-5)is 100%

The current setting at the instant of I

umng Qi

urning is displayed. PN C

Terminal 2 input Terminal 4 input

pE—
ress@ose @ |:> g
—

Flicker...Parameter setting complete!!
(Adjustment completed)

*Turn 0 to read another parameter.
- Press @to return to the { - - - indication (step 4).

- Press @ twice to show the next parameter (F'-{ ).

| REMARKS |

By pressing after step 6, you can confirm the current frequency setting bias/gain setting.

It cannot be confirmed after execution of step 7.

PARAMETERS
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(c) Method to adjust only the frequency without adjustment of a gain voltage (current).

Operation

 Tun D until @ 125 (P 125) or 2 125

(Pr. 126) appears.

. Press @ to show the currently set value.

(Rated motor frequency (initial value))

. Turn @ to change the set value to

"5400 " (50.00Hz)

. Press @ to set.

. Mode/monitor check

Press twice to choose the

monitor/frequency monitor.

. Apply a voltage across the drive unit

terminals 2-5 (across 4-5) and turn on the
start command (STF, STR).
Operation starts at 50Hz.

REMARKS |

(When changing the gain frequency from 60Hz to 50Hz)

PU EXT NET
(S = =)
REV FWD

- Changing C4 (Pr. 903) or C7 (Pr. 905) (gain adjustment) value will not change the Pr. 20 value. The input of terminal 1 (frequency
setting auxiliary input) is added to the speed setting signal.

- For the operating procedure using the parameter unit (FR-PU04/FR-PUQ7), refer to the FR-PU04/FR-PUOQ7 instruction manual.

- When setting the value to 120Hz or more, it is necessary to set Pr. 18 High speed maximum frequency to 120Hz or more. (Refer to
page 81)

- Make the bias frequency setting using calibration parameter C2 (Pr. 902) or C5 (Pr. 904). (Refer to page 157)

/A CAUTION

A Take care when setting any value other than "0" as the bias frequency at 0V (OmA). Even if a speed command is
not given, merely turning on the start signal will start the motor at the preset frequency.

¢ Parameters referred to ¢
Pr. 20 Acceleration/deceleration reference frequency (135 Refer to page 94

Pr. 73 Analog input selection, Pr. 267 Terminal 4 input selection U35 Refer to page 149
Pr. 79 Operation mode selection 035~ Refer to page 169
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4.16.5 4mA input check of current input (Pr. 573)

When inputting 4 to 20mA current to terminal 2 or terminal 4, decrease in analog current input is detected to
enable continuous operation even if input has decreased.

LR Name Initial Value Setting

Number Range Description

When the current input drops to or below 2maA,
the LF signal is output and inverter continues

573 4mA input check selection 9999 operation at the frequency (average value) just
before current reaches 2mA.

9999 4mA input is not checked.
The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 167.)
et (1) Operation at a current input decrease
etirequency continues (Pr. 573 ="1")
When C3(C6) = 0%

60HzZ |- S - When the input current of terminal 4 (terminal 2) falls
! 2maA or below, output alarm output signal (LF) is output.
! - When the current falls below 2mA, the output
! frequency (average value) before detection is retained

Current input
decrease detection

and operation at the retained frequency continues.
- When the current input increases above 3mA, the
> LF signal output is turned off and the inverter
Analog input operates according to the current input.
Normal use range - For th_e LF sjgngl, set "98 (positive logic) or 198
When Pr:573 = "1", input decrease is detected (LF signal output) even if  (Negative logic)" in Pr. 190 to Pr. 196 (output terminal
the analog input value to bias frequency of terminal 2 or terminal 4 is set function selection) and assign functions to the output
to 2mA or less using C2 (Pr. 902) or C5 (Pr. 904) and the value is not as terminal.
bias frequency settings. - Since turning off the start command clears the
retained frequency, the inverter does not operate at
the retained frequency even if restarted.

]
]
]
|
]
*
]

2mA 4mA 20mA

*

During external operation (Pr. 573 = 1)

Output frequency ! T !
| Operation |
t : ' continue ;
: A | 1 | i
Analog input : ;/Input current ;/ Return
20mA ! decrease i
4mA 1 f 3
3 [ 2mA [omA o
STE ; ; : i Time
T i i L
LF signal | |

During PID control (reverse action) (Pr. 573 =1)

Output frequency

! Operation
1 ' continue | (7))
4 | | Input c! rrent: o
: : ut cu ! Ll
20MA | setpoint (xed). " decrease =
! } u
Measured value! =
4mA - 2mA é
: : <
STF ! o
LF signal
PID signal On during input decrease

—— CAUTION
Changing the terminal assignment using Pr. 190 to Pr. 196 (output terminal function selection) may affect the other functions.
Make setting after confirming the function of each terminal.
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(2) Function related to 4mA input check

Note that if 4mA input is made invalid once in switchover mode, the frequency is
not retained next time.

. . Refer
Function Operation (Pr. 573 = 1) LI
page

Minimum frequency Even if the input current decreases, minimum frequency setting clamp is valid. 81
Operation by multiple speed signal has precedence even if input current

Multi-speed operation | decreases. (Frequency is not retained when the input current decreases.) 87
Operation stops when a multi-speed signal turns off.
The Jog signal has precedence even during decrease in input current.
(Frequency is not retained when the input current decreases.)

Jog operation Operation stops when the JOG signal is turned off during decrease in input 89
current.
PU/jog operation is enabled during PID control.
At this time, PU/jog operation has precedence during decrease in input current.

MRS Output is shut off by the MRS signal even if input current decreases. (The inverter 110
stops when the MRS signal is turned off.)
The retained frequency will not change even if remote acceleration/deceleration

Remote setting and clear are performed during decrease in input current. Reflected at 92
restoration.
When retry was successful at error occurrence during decrease in input current,

Retry ; . . 138
retained frequency was not cleared and operation continues.

Added compensation, | Operation of added compensation (terminal 1) and override compensation 154

override function (terminal 2) are invalid during decrease in input current.

. . The value before filtering is detected.

Input filter time . I .
When input current decreases, frequency after filtering (average value) is 155

constant .
retained.

Forward/reverse Motor rotation direction can be restricted independently of 4mA input check 167

rotation prevention setting.

PID control Althoggh PID operation is st.oppe.d when input current decreases, the X14 signal 213
remains on. (PID operation is valid.)

. Even if input current decreases when undervoltage or power failure occurs, the

Power failure stop : . . . ) 136

motor stops according to the setting of power-failure deceleration stop function
. If auxiliary motor switchover conditions of pump function is satisfied even when

Pump function . . S 226
input current decreases, motor connection/release operation is performed.
When the switchover function is operated, frequency is the same as that of the

Switch-over retained frequency. 169

+ Parameters referred to ¢
Pr. 73 Analog input selection U35~ Refer to page 154
Pr. 267 Terminal 4 input selection (35~ Refer to page 149
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Misoperation prevention and parameter
setting restriction

Z

4.17 Misoperation prevention and parameter setting restriction

Purpose Parameter that must be Set RGP
Page
Limit reset function . .
Trips stop when PU is disconnected Reset selt?ctlon/dlsconnecte'd Pr.75 163
PU detection/PU stop selection
Stop from PU
Prevention of parameter rewrite Parameter write selection Pr. 77 166
Prevention of reverse rotation of the Reverse rotation prevention
. Pr. 78 167
motor selection
Display necessary parameters Display of applied pa_rameters Pr. 160, Pr. 172 to Pr. 174 167
and user group function
Control of parameter write by EEPROM write selection Pr. 342 189
communication

4.17.1 Reset selection/disconnected PU detection/PU stop selection (Pr. 75)

You can select the reset input acceptance, disconnected PU (FR-DUO7/FR-PUO4/FR-PUQ7) connector detection
function and PU stop function.

Parameter Name Initial Setting Range Descriotion
Number Value | 200V class (400V class) P
02330
01160 0to3,14to 17 —
. . ( ) For the initial value, reset always enabled,
Reset selection/disconnected or less . . !
75 - . 14 without disconnected PU detection, and
PU detection/PU stop selection 03160 0to 3, 141t0 17, with PU stop function are set
(01800) 100 to 103, '
or more 114 to117
‘The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 167)
-The Pr. 75 value can be set any time. Also, if parameter (all) clear is executed, this setting will not return to the initial value.
Reset Limit
Pr. 75 . Disconnected PU . (FR-F720-03160
Setting Reset Selection Detection PU Stop Selection (FRF740-01800)
or more)
0 Reset input always enabled
Reset input enabTed only when the Ifthe PU is disconnected,
1 verter tF;ips Yy operation will be continued. | pregsing @ decelerates
2 Reset input always enabled When the PU is the motor to a stop only in
3 Reset input enabled only when the disconnected, the inverter the PU operation mode.
inverter trips trips.
. 1.4 . Not function
(initial | Reset input always enabled .
value) If the F_’U IS Fjlsconne(?ted, Pressing @ decelerates
- operation will be continued.
15 Reset input enabled only when the the motor to a stop in any of
inverter trips the PU, external and
16 Reset input always enabled When the PU is communication operation
Reset input enabled only when the disconnected, the inverter modes.
17 . . :
inverter trips trips.
100 Reset input always enabled
Reset input enabTed only when the ifthe PU I disconnected,
101 inverter tF;ips y operation will be continued. | pressing @ decelerates
102 Reset input always enabled When the PU is the motor to a stop only in
103 Reset input enabled only when the disconnected, the inverter the PU operation mode.
inverter trips trips. .
i Function
114 Reset input always enabled If the PU is disconnected
; ’ Pressing @ decelerates
115 Reset |np.ut enabled only when the operation will be continued.
inverter trips the motor to a stop in any of
116 Reset input always enabled When the PU is the PU, external and
17 Reset input enabled only when the disconnected, the inverter communication operation
inverter trips trips. modes.
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(1) Reset selection

* You can select the enable condition of reset function (RES signal, reset command through communication) input.
* When Pr. 75 is set to any of "1, 3, 15, 17, 101, 103, 115, 117", a reset can be input only when a fault occurs.

—— CAUTION
When the reset signal (RES) is input during operation, the motor coasts since the inverter being reset shuts off the output.
Also, the cumulative value of the electronic thermal relay function is cleared.

The reset key of the PU is valid only when a fault occurs, independently of the Pr. 75 setting.

(2) Disconnected PU detection

» This function detects that the PU (FR-DUQO7/FR-PUO4/FR-PUQ7) has been disconnected from the inverter for
longer than 1s and causes the inverter to provide a fault output (E.PUE) and come to trip.
* When Pr. 75 is set to any of "0, 1, 14, 15, 100, 101, 114, 115", operation is continued if the PU is disconnected.

—— CAUTION
When the PU has been disconnected since before power-on, it is not judged as a fault.
To make a restart, confirm that the PU is connected and then reset the inverter.
The motor decelerates to a stop when the PU is disconnected during PU jog operation with Pr. 75 set to any of "0, 1, 14, 15"
(which selects operation is continued if the PU is disconnected).
When RS-485 communication operation is performed through the PU connector, the reset selection/PU stop selection function
is valid but the disconnected PU detection function is invalid.

(3) PU stop selection

* In any of the PU operation, external operation and network operation modes, the motor can be stopped by pressing

@ of the PU.

* When the inverter is stopped by the PU stop function, " ,':' '-, " is displayed. A fault signal is not provided.

* When Pr. 75 is set to any of "0 to 3, 100 to 103", deceleration to a stop by @ is valid only in the PU operation
mode.
| REMARKs

The motor will also decelerate to a stop (PU stop) when @ is input during operation in the PU mode through RS-485

communication with Pr. 551 PU mode operation command source selection set to "1" (PU mode RS-485 terminals).
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(4) How to restart the motor stopped by @ input from the PU in external operation mode (PU
stop (PS) reset method)

(a) When operation panel (FR- DUO07) is used

Speed ‘ 1)After the motor has decelerated to a stop, turn off the
| STF or STR signal.

Time . o
2 PI’ | | RIIIIY SN n I
Operation ! Key )Press to display E (="' canceled)
panel = *
Key 3)Press to return to 1298
STF  ON @ y o ) ‘% [EXT]

(STR) OFF L 4)Turn on the STF or STR signal.

Stop/restart example for external operation . .
(b) Connection of the parameter unit

(FR-PU04/FR-PUO07)

1)After the motor has decelerated to a stop, turn off the
STF or STR signal.

2)Press [[EXT ] seeess( 15, canceled)

3)Turn on the STF or STR signal.
» The motor can be restarted by making a reset using a power supply reset or RES signal.

—— CAUTION
Even if Pr. 250 Stop selection is set to other than "9999" to select coasting to a stop, the motor will not coast to a stop but
decelerate to a stop by the PU stop function during external operation.

/A CAUTION

A Do not reset the inverter with the start signal on. Doing so will cause the inverter to start immediately after a
reset, leading to hazardous conditions.

(5) Reset limit

« Setting can be made for the FR-F720-03160 (FR-F740-01800) or more.

* You can set Pr. 75 to disable reset operation until the thermal cumulative amount reaches 0 when a thermal trip
(THM, THT) or an overcurrent trip (OC1 to OC3) occurs consecutively twice.

« When Pr. 75 ="100 to 103, 114 to 117", reset limit is made valid.

| REMARKS |
I When the power-on reset (no control power is supplied) is made, the thermal cumulative amount is cleared.

+ Parameters referred to ¢
Pr. 250 Stop selection 035 Refer to page 107

PARAMETERS
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4.17.2 Parameter write selection (Pr. 77)

You can select whether write to various parameters can be performed or not. Use this function to prevent
parameter values from being rewritten by misoperation.

Parameter - Setting AT
Number Name Initial Value Range Description
0 Write is enabled only during a stop.
77 Parameter write selection 0 1 Parameter write is not enabled.
2 Parameter write is enabled in any operation
mode regardless of operating status.

The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 167.)
Pr. 77 can be always set independently of the operation mode and operating status.

(1) Write parameters only at a stop (setting "0", initial value)

- Parameters can be written only during a stop in the PU operation mode.

- The parameters marked in the parameter list (page 61) [ ] can always be written, regardless of the operation
mode and operating status. However, Pr. 72 PWM frequency selection and Pr. 240 Soft-PWM operation selection can be
written during operation in the PU operation mode, but cannot be written in external operation mode.

(2) Disable parameter write (setting "1") | Parameter Name
- Parameter write is not enabled. (Reading is | Number
enabled.) 22 Stall prevention operation level
- Parameter clear and all parameter clear cannot 75 Reset selection/disconnected PU detection/PU stop selection
be performed, either. 77 Parameter write selection
- The parameters given on the right can be 79 Operation mode selection
written if Pr. 77.="1". 160 User group read selection

(3) Write parameters during operation (setting "2")

- Parameters can always be written.
- The following parameters cannot be written during operation if P 77 = "2". Stop operation when changing their
parameter settings.

Number Name
19 Base frequency voltage
23 Stall prevention operation level compensation factor at double speed
48 Second stall prevention operation current
49 Second stall prevention operation frequency
60 Energy saving control selection
66 Stall prevention operation reduction starting frequency
71 Applied motor
79 Operation mode selection
80 Motor capacity(simple magnetic flux vector control)
90 Motor constant (R1)
100 to 109 (Adjustable 5 points V/F parameter)
135 Electronic bypass sequence selection
136 MC switchover interlock time
137 Start waiting time
138 Bypass selection at a fault
139 Automatic switchover frequency from inverter to bypass operation
178 to 196 (I/O terminal function selection)
255 Life alarm status display
256 Inrush current limit circuit life display
257 Control circuit capacitor life display
258 Main circuit capacitor life display
329 Digital input unit selection (Parameter for the plug-in option FR-A7AX)
343 Communication error count
563 Energization time carrying-over times
564 Operating time carrying-over times
570 Multiple rating setting

¢ Parameters referred to ¢

Pr. 79 Operation mode selection

U35~ Refer to page 169
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4.17.3 Reverse rotation prevention selection (Pr. 78)

| This function can prevent reverse rotation fault resulting from the incorrect input of the start signal.

P:ll"ammbe;?r Name Initial Value Setting Range Description
0 Both forward and reverse rotations
78 Reverse rotation prevention 0 allowed I
selection 1 Reverse rotation disabled
2 Forward rotation disallowed

The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 167.)

Set this parameter when you want to limit the motor rotation to only one direction.

- This parameter is valid for all of the reverse rotation and forward rotation keys of the operation panel (FR-DUQ7),
parameter unit (FR-PUO4/FR-PUOQ7), signals (STF, STR signals) via external terminals, and the forward and reverse

rotation commands through communication.

4.17.4 Display of applied parameters and user group function (Pr. 160, Pr. 172 to Pr. 174)

Parameter which can be read from the operation panel and parameter unit can be restricted.
In the initial setting, only the simple mode parameters are displayed.

Parameter o . et
Number Name Initial Value Setting Range Description
Only the simple mode parameters can
9999 .
be displayed.
160 User group read selection 0 0 The simple mode anq extended
parameters can be displayed
1 Only parameters registered in the user
group can be displayed.
. . Displays the number of cases registered
172 = g:z;%;gﬁ registered display/ 0 (010 16) as a user group (Read only)
9999 Batch clear the user group registration
173 1,2 | User group registration 9999 0 to 999, 9999 Set. the parameter numbers to be
registered to the user group.
17412 | User group clear 9999 010 999, 9999 Set the parameter numbers to be cleared
from the user group.

*1  They can be set when Pr. 160 User group read selection = "0".
*2  The values read from Pr. 173 and Pr. 174 are always "9999".

(1) Display of simple mode parameters and extended parameters (Pr. 160)

- When Pr. 160 = "9999", only the simple mode parameters can be displayed on the operation panel (FR-DUQ7) and
parameter unit (FR-PUO4/FR-PUOQ7). (Refer to the parameter list, pages 61 to 69, for the simple mode parameters.)

- Set"0" in Pr. 160 to display of the simple mode parameters and extended parameters. In the initial setting (P~ 160 =
"0") status, simple mode parameters and extended parameters can be displayed.

REMARKS |

- When a plug-in option is fitted to the inverter, the option parameters can also be read.
- When reading the parameters using the communication option, all parameters (simple mode, extended mode, parameters for

options) can be read regardless of the Pr. 160 setting. &
- When reading the parameters using the RS-485 : : L
terminals, all parameters can be read reagrdless of the Pr.551 Pr.550 Pr.160 Valid/Invalid =
Pr. 160 setting by setting Pr.550 NET mode operation 1 (RS-485) — Valid 17
commanz source se?ect{on and Pr. 551 PU mode operation ) 0(OP) Valid 5
command source setection. PU) 1(RS-485) Invalid (all readable) o
(initial 9999 With OP: valid g

value) (auto-detect) Without OP: invalid

(initial value) (all readable)

*

OP indicates a communication option

- Pr. 15 Jog frequency, Pr. 16 Jog acceleration/deceleration time, Pr. 991 PU contrast adjustment are displayed as simple mode
parameters when the parameter unit (FR-PU04/FR-PUQ7) is mounted.
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(2) User group function (Pr. 160, Pr. 172 to Pr. 174)

- The user group function is designed to display only the parameters necessary for setting.

- From among all parameters, a maximum of 16 parameters can be registered to a user group. When Pr. 160 is set to
"1", only the parameters registered to the user group can be accessed. (Reading of parameters other than the user
group registration is disabled.)

- To register a parameter to the user group, set its parameter number to Pr. 173.

- To delete a parameter from the user group, set its parameter number to Pr. 174. To batch-delete the registered
parameters, set Pr. 172 to "9999".

(3) Registration of parameter to user group (Pr. 173)
When registering Pr. 3 to user group

Operation ——— — Indication ——

1 Confirm the operation display and operation YN e Hz  moN ~ i
[}

mode display.
@ The inverter must be at a stop.
@ The inverter must be in the PU operation mode.
(Press in the external operation mode.)

2 Press to choose the parameter setting |:> m Parameter setting mode

mode.

/ Pr. 173 User group
3.Tumn 0 until & 77 3 appears. N\ registration is displayed.
_ When Pr. 173 is read,
4 press @ to display. " 95955 @ " Qo999 s displayed.
N o Select the parameter
S.Tum 0 until Pr. 3 appears. number to be registered.
e 5 s = N
"B 713 "and " 3" are displayed alternately.
To continue parameter registration, repeat Flicker -- Registratio'r'\ of Pr. 3 to user group
steps 3 10 6. completed!!

(4) Deletion of parameter from user group (Pr. 174)
When deleting Pr. 3 from user group

Operation ———— — Indication ——
1 Confirm the operation display and operation
mode display.
@ The inverter must be at a stop.
@ The inverter must be in the PU operation mode.
(Press in the external operation mode.)

2 Press to choose the parameter setting

mode.

Parameter setting mode

/ Pr. 174 User group
3.7un () until & {7 appears. &S clear is displayed.
P When Pr. 174 is read,
4 press (se1) to display. " 995" S "Q000 " is displayed.
) Select the parameter
3. Tum 0 until Pr. 3 appears. N, number to be deleted.
"B 1Ty "and " 3" are displayed alternately.
To continue parameter registration, repeat Flicker -- Deletion OfHP"' 3 from user group
steps 3 to 6. completed!!

| REMARKs

- Pr. 77, Pr. 160 and Pr. 991 can always be read, independently of the user group setting.

- Pr. 77, Pr. 160 and Pr. 172 to Pr. 174 cannot be registered to the user group.

- When Pr. 174 is read, "9999" is always displayed. Although "9999" can be written, no function is available.
- When any value other than "9999" is set to Pr. 172, no function is available.

¢ Parameters referred to ¢

Pr. 550 NET mode operation command source selection 135 Refer to page 178
Pr. 551 PU mode operation command source selection U35~ Refer to page 178

168



Selection of operation mode and

Z

operation location

4.18 Selection of operation mode and operation location

Purpose Parameter that must be set Refer to page
Operation mode selection Operation mode selection Pr. 79 169
Started in network operation mode Operation mode at power on Pr. 79, Pr. 340 177
_ _ _ Selection of start command s_ource, speed Pr. 338, Pr. 339,
Selection of operation location command source and operation location 178
. - . Pr. 550, Pr. 551
during communication operation

4.18.1 Operation mode selection (Pr. 79)

Used to select the operation mode of the inverter.
Mode can be changed as desired between operation using external command signals (external operation),
operation from the PU (FR-DUO7/FR-PUO4/FR-PUQ07), combined operation of PU operation and external
operation (external/PU combined operation, and network operation (when RS-485 terminals or a communication
option is used).

LED Indication

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

Parameter Name Initial | Setting Description = - Off
Number Value | Range -
=:0n
U External operation mode
Use external/PU switchover mode (press @ to switch TEXT
0 between the PU and external operation mode. PU operation mode
At power on, the inverter is placed in the external operation TEXT N
mode.
1 Fixed to PU operation mode “EXT N
External operation mode
Fixed to external operation mode EXT
2 Operation can pe performed by switching between the external NET operation mode
and Net operation mode. — -
External/PU combined operation mode 1
Running frequency Start signal
PU (FR-DU07/FR-PU04/FR-PUOQ7)
settln.g or externgl signal input External signal input
(multi-speed setting, across (terminal STF, STR)
terminals 4-5 (valid when AU signal ’
Operation turns on)). * - -
79 mode 0 External/PU combined operation mode 2
selection Running frequency Start signal
Input from the PU (FR-
4 External signal input DU07/FR-PUO4/FR-
(Terminal 2, 4, 1, JOG, multi-speed | PUO7)
selection, etc.
PU operation mode
Switch-over mode
Switchover between PU operation, external operation, and | External operation mode
6 . . . :
NET operation can be done while keeping the same operation
status. NET operation mode
External operation mode (PU operation interlock)
X12 signal ON PU operation mode
Operation mode can be switched to the PU operation mode. “EXT N
7 (output stop during external operation) I

External operation mode

The above parameters can be changed during a stop in any operation mode.
* The priorities of the frequency commands when Pr. 79 = "3" are "Multi-speed operation (RL/RM/RH/REX) > PID control (X14) > terminal 4 analog
input (AU) > digital input from the operation panel”.

-\
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(1) Operation mode basics

PU operation [ ==

mode 200

008!

Inverter Operation
panel Personal
computer

Cl

Network operation mode

RS-485
terminals

Programmable
controller

Personal
computer

... O
Communication
O option Network operation

mode .
External terminal %& %
External 0

operation Potentiometer Switch
mode

REMARKS |

(2) Operation mode switching method

The operation mode specifies the source of the start
command and the frequency command for the
inverter.

Select the "external operation mode" when the start
command and the frequency command are applied
from a potentiometer, switches, etc. which are
provided externally and connecting them to the
control terminals, select "PU operation mode" when
the commands are applied from the operation panel
or parameter unit (FR-PU04/FR-PUQ7), or select the
"network operation mode (NET operation mode)"
when the commands are applied from the RS-485
communication with the PU connector or the
network to the communication option card.

The operation mode can be selected from the
operation panel or with the communication
instruction code.

Either "3" or "4" may be set to select the PU/external combined operation, and these settings differ in starting method.

In the initial setting, the stop function by @of the PU (FR-DUO7/FR-PUOQ7) (PU stop selection) is valid also in other than the

PU operation mode. (Pr: 75 Reset selection/disconnected PU detection/PU stop selection. Refer to page 163.)

When "0, 1, or 2" is set in Pr. 340
EXT

External operation

ps

Switching from the network

Switch to the external
operation mode from
Switch to the network operation
mode from the network.

Switching from the PU

Press of

the PU to light PU

of
the PU to light EXT

Press

the network.
Vd 1

Network operation

(&S & O J

NN

PU operation
PU

When "10 or 12" is set in Pr. 340
Press of the PU to lightPY
Network operation ) PU operation
Pressof the PU to light NET
REMARKS |

For switching of operation by external terminals, refer to the following:
PU operation external interlock signal (X12 signal) 035 . page 174
PU-external operation switch-over signal (X16) 035 page 175

Pr. 340 Communication startup mode selection U35 page 177

170
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(3) Operation mode selection flow
In the following flowchart, select the basic parameter setting and terminal connection related to the operation mode.

Where is the start command
source?

From external (STF/STR terminal)

Connection Parameter setting Operation

— Where is the frequency set?

From external (Terminal 2, 4,
JOG, multi-speed, etc.)

From PU (Digital setting)

STF (forward rotation)/STR
(reverse rotation) -SD

(Refer to page 108.)
Terminal 2, 4-5 (analog), RL, RM,
RH, JOG-SD, etc.

Frequency setting terminal ON
STF(STR) ON

RS-485 terminals or
communication option?

STF (forward rotation)/STR
(reverse rotation) -SD H

(Refer to page 108.)

Pr. 79="3"
(External/PU combined
operation 1)

DU digital setting
STF(STR) ON

From communication (RS-485 terminals/communication option)

RS-485 terminals

STF (forward rotation)/STR
(reverse rotation) -SD H

Communication frequency setting

(Refer to page 108.) PPréjggj.P;.. command sending
Connection of RS-485 terminals " - STF(STR) ON
(Refer to page 185.)
Communication option Connection g;ggr?ﬁmunication Pr 338 =" Communication frequency setting
r N B : - command sending
(Refer to the corresponding communication Pr. 340 ="1"
From PU (FWD/REV key) option instruction manual) STF(STR) ON
Where is the frequency set?
From external (Terminal 2, 4, JOG, Pr 79 ="4"

multi-speed, etc.)

From PU (Digital setting)

Terminal 2, 4-5 (analog), RL, RM,
RH, JOG-SD, etc. H

(External/PU combined
operation 2)

Frequency setting terminal ON
FWD/REV key ON

From communication
(RS-485 terminals/communication option)

RS-485 terminals or
communication option?

Pr.79="1"
(Fixed to PU operation)

Digital setting
FWD/REV key ON

Disabled

From communication (RS-485 terminals/communication option)

RS-485 terminals
Where is the frequency
set?
From external (Terminal 2, 4, JOG, multi-speed, etc.)
Connection of RS-485 terminals . .
Refer 185. H Pr.339="1" Y >
(Refer to page 185.) : 33 Communiaation Sart command
Terminal 2, 4-5 (analog), RL, RM, Pr.340="1,2" sending
RH, JOG-SD, etc.
From PU (Digital settin P
(Dig 9 Disabled
From communication — -
RS-485 terminals . ) Communication frequency setting )
Connection of RS-485 terminals | Pr340="1 2" command sending
L . (Refer to page 185.) . ! Communication start command 14
Communication option sending L
Where is the frequency E
set? s
From external (Terminal 2, 4, JOG, multi-speed, etc.) <
Connection of communication option o
(Refer to the corresponding communication |+ Pr 339="{" Frequency setting terminal ON <
option instruction manual) ) waw Communication start command o
Terminal 2, 4-5 (analog), RL, RM, Pr. 340 ="1 sending
RH, JOG-SD, etc.
From PU (Digital settin P
(Dig — 9) Disabled
From communication (communication option)
. — . Communication frequency setting
Connection of communication option | | d din
(Refer to the corresponding communication Pr.340="1" command senaing
option instruction manual) Communlcastlé)rr]]disézrt command
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(4) External operation mode (setting "0" (initial value), "2")

Inverter
Three-phase o R/L1

AC power supply —§

Forward rotation
start

Reverse rotation ¢
start

Frequency setting
potentiometer

(5) PU operation mode (setting "1")

Three-phase

AC power supply :

172

S/L2
T/L3

STF
STR
SD

10
2
5

Inverter

S<cC

FR-DUO7

s<cC

- Select the external operation mode when the start

command and the frequency command are applied
from a frequency setting potentiometer, start switch, etc.
which are provided externally and connecting them to
the control circuit terminals of the inverter.

- Basically, parameter changing is disabled in external

operation mode. (Some parameters can be changed.
Refer to page 61 for the parameter list.)

- When "0" or "2" is selected for Pr. 79, the inverter enters

the external operation mode at power on. (When using
the network operation mode, refer to page 177.)

- When parameter changing is seldom necessary, setting

"2" fixes the operation mode to external operation
mode. When frequent parameter changing is
necessary, setting "0" (initial value) allows the operation
mode to be changed easily to PU operation mode by

pressing of the operation panel. When you

switched to PU operation mode, always return to
external operation mode.

- The STF and STR signals are used as a start

command, and the voltage or current signal to terminal
2, 4, multi-speed signal, JOG signal, etc. are used as a
frequency command.

- Select the PU operation mode when performing

operation by only the key operation of the operation
panel (FR-DUQO7) or parameter unit (FR-PUO4/FR-
PUOQ7). Also select the PU operation mode when
making communication using the PU connector.

- When "1" is selected for Pr. 79, the inverter enters the

PU operation mode at power on. You cannot change to
the other operation mode.

- The setting dial of the operation panel can be used for

setting like a potentiometer. (Pr. 161 Frequency setting/key
lock operation selection, refer to page 245.)

- When PU operation mode is selected, the PU operation

mode signal (PU) can be output.

For the terminal used for the PU signal output, assign
the function by setting "10 (positive logic) or 110
(negative logic)" in any of Pr 190 to Pr. 196 (output
terminal function selection).
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(6) PUl/external combined operation mode 1 (setting "3")

- Select the PUl/external combined operation mode 1
when inputting the frequency command from the
operation panel (FR-DUOQ7) or parameter unit (FR-
PUO04/FR-PUO07) and inputting the start command with
the external start switch.

- Select "3" for Pr. 79. You cannot change to the other
operation mode.

- When a frequency is input from the external signal by

.?;Il:g multi-speed setting, it has a higher priority than the

S STE frequency setting from the PU. When AU is on, the

L oTr command signal to terminal 4 is used.

o SD

Three-phase
AC power supply

o R/L1

—
>— Motor
L

=<c

Forward rotation
start

Reverse rotation —
start

FR-DUOQ7

Set frequency

(7) PUl/external combined operation mode 2 (setting "4")

- Select the PU/external combined operation mode 2
when inputting the frequency command from the
external potentiometer, multi-speed or JOG signal and
inputting the start command by key operation of the
operation panel (FR-DUQ7) or parameter unit (FR-
PUO04/FR-PUQ7).

- Select "4" for Pr. 79. You cannot change to the other
operation mode.

Inverter
Three-phase — SRIL1 U £
AC power supply —9S/L2 V§ Motor
—9T/L3 W

Frequency setting
potentiometer

PARAMETERS
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(8) Switch-over mode (Setting "6")
- While continuing operation, you can switch between the PU operation, external operation and network operation
(when RS-485 terminals or communication option is used).

Operation Mode Switching Switching Operation/Operating Status
Select the PU operation mode with the operation panel or parameter unit.
External operation — PU - Rotation direction is the same as that of external operation.
operation - The frequency set with the potentiometer (frequency command) or like is used unchanged. (Note that

the setting will disappear when power is switched off or the inverter is reset.)
Send the mode change command to network operation mode through communication.
External operation - NET - Rotation direction is the same as that of external operation.
operation - The value set with the setting potentiometer (frequency command) or like is used unchanged. (Note that
the setting will disappear when power is switched off or the inverter is reset.)
Press the external operation key of the operation panel, parameter unit.
- The rotation direction is determined by the input signal of the external operation.

PU operation — external

operation - The set frequency is determined by the external frequency command signal.
PU operation — NET Send the mode change command to network operation mode through communication.
operation - Rotation direction and set frequency are the same as those of PU operation.

Command to change to external mode is transmitted by communication.

NET operation — external - Operation mode switching is determined by the rotation direction and external operation input signal.

operation - The set frequency is determined by the external frequency command signal.
NET operation —» PU Select the PU operation mode with the operation panel or parameter unit.
operation - The rotation direction and frequency command in network operation mode are used unchanged.

(9) PU operation interlock (Setting "7")

- The PU operation interlock function is designed to forcibly change the operation mode to external operation mode
when the PU operation interlock signal (X12) input turns off. This function prevents the inverter from being
inoperative by the external command if the mode is accidentally left unswitched from the PU operation mode.

- Set "7" (PU operation interlock) in Pr. 79.

- For the terminal used for X12 signal (PU operation interlock signal) input, set "12" in any of Pr. 178 to Pr. 189 (input
terminal function selection) to assign the function. (Refer to page 108 for Pr. 178 to Pr. 189.)

- 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.

X12 (MRS) Function/Operation
Signal Operation mode Parameter write

Operation mode (external, PU, NET) switching Parameter write enabled (Pr. 77 Parameter write

ON enabled selection, depending on the corresponding parameter
Output stop during external operation write condition (Refer to page 61 for the parameter list))
Forcibly switched to external operation mode

OFF External operation allowed. Parameter write disabled with exception of Pr. 79
Switching to PU or NET operation mode disabled

<Function/operation changed by switching on-off the X12 (MRS) signal>

Operating Condition X12 (MRS) | Operation Switching to

Operation Stat Signal Mode Operating Status PU, NET
mode atus 9 Operation Mode
PU/NET During stop | ON—OFF ~ External -, | !f €xtemnal operation frequency setting and start signal Disallowed
Running | ON—>OFF 1 2 are entered, operation is performed in that status. Disallowed
During sto OFF—ON During sto Enable

External 9 stop ON—OFF External - g stop Disallowed
Runnin OFF—ON z During operation — output stop Disallowed
9 ON—OFF Output stop — operation Disallowed

*1  The operation mode switches to external operation mode independently of whether the start signal (STF, STR) is on or off. Therefore, the
motor is run in external operation mode when the X12 (MRS) signal is turned off with either of STF and STR on.

*2 At fault occurrence, pressing @ of the operation panel resets the inverter.

—— CAUTION
If the X12 (MRS) signal is on, the operation mode cannot be switched to PU operation mode when the start signal (STF, STR) is on.
When the MRS signal is used as the PU interlock signal, the MRS signal serves as the normal MRS function (output stop) by
turning on the MRS signal and then changing the Pr. 79 value to other than "7" in the PU operation mode. Also as soon as "7"
is set in Pr. 79, the signal acts as the PU interlock signal.

When the MRS signal is used as the PU operation interlock signal, the logic of the signal is as set in Pr. 17. When Pr. 17 = "2",
read ON as OFF and OFF as ON in the above explanation.
Changing the terminal assignment using Pr. 178 to Pr. 189 (input terminal function selection) may affect the other functions. Please
make setting after confirming the function of each terminal.
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(10) Switching of operation mode by external signal (X16 signal)

- When external operation and operation from the operation panel are used together, use of the PU-external
operation switching signal (X16) allows switching between the PU operation mode and external operation mode
during a stop (during a motor stop, start command off).

- When Pr. 79 = any of "0, 6, 7", the operation mode can be switched between the PU operation mode and external
operation mode. (Pr. 79 ="6" At switchover mode, operation mode can be changed during operation)

- For the terminal used for X16 signal input, set "16" in any of Pr. 178 to Pr. 189 (input terminal function selection) 10
assign the function.

Pr. 79 X16 Signal State Operation Mode
; Remarks
Setting ON (external) OFF (PU)
0 (initial value) Externre:]lozpeeratlon PU operation mode | Can be switched to external, PU or NET operation mode
1 PU operation mode Fixed to PU operation mode
. Fixed to external operation mode (Can be switched to NET
2 External operation mode

operation mode)
3,4 External/PU combined operation mode External/PU combined mode fixed

External operation . Can be switched to external, PU or NET operation mode with
6 PU operation mode . .
mode operation continued
X12(MRS) External operation . Can be switched to external, PU or NET operation mode (Output
PU operation mode . .
7 ON mode stop in external operation mode)
X12(MRS) . Fixed to external operation mode (Forcibly switched to external
External operation mode .
OFF operation mode)
| REMARKs |

- The operation mode status changes depending on the setting of Pr. 340 Communication startup mode selection and the ON/OFF
states of the X65 and X66 signals. (For details, refer to page 176.)
- The priorities of Pr. 79, Pr. 340 and signals are Pr. 79 > X12 > X66 > X65 > X16 > Pr. 340.

—— CAUTION

Changing the terminal assignment using Pr. 178 to Pr. 189 (input terminal function selection) may affect the other functions. Please
make setting after confirming the function of each terminal.

PARAMETERS
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(11) Switching of operation mode by external signals (X65, X66 signals)
- When Pr. 79 = any of "0, 2, 6", the operation mode switching signals (X65, X66) can be used to change the PU or
external operation mode to network operation mode during a stop (during a motor stop or start command off). (Pr.
79 ="6" switch-over mode can be changed during operation)
- When switching between the network operation mode and PU operation mode
1) Set Pr. 79 to "0" (initial value) or "6".
2) Set "10 or 12" in Pr. 340 Communication startup mode selection.
3) Set "65" in any of Pr. 178 to Pr. 189 to assign the PU-NET operation switchover signal (X65) to the external terminal.
4) The operation mode changes to PU operation mode when the X65 signal turns on, or to network operation mode
when the X65 signal turns off.

Pr. 340 Pr. 79 X65 Signal State Remarks
Setting Setting ON (PU) OFF (NET)
. ) . Switching to external operation mode is
0 (initial value) PU operation mode *1 NET operation mode 2 | jicapled.
1 PU operation mode Fixed to PU operation mode
2 NET operation mode Fixed to NET operation mode
3,4 External/PU combined operation mode External/PU combined mode fixed
10, 12 Switching operation mode is enabled while
. running.
6 PU operation mode *1 NET operation mode -2 Switch?ng to external operation mode is
disabled.
X12(MRS)ON Switching among the external and PU operation mode is Output stop in external operation mode
7 enabled -3
X12(MRS)OFF External operation mode Forcibly switched to external operation mode

*1  NET operation mode when the X66 signal is on.

*2  PU operation mode when the X16 signal is off. PU operation mode also when Pr. 550 NET mode operation command source selection = "0"
(communication option command source) and the communication option is not fitted.

*3  External operation mode when the X16 signal is on.

- When switching between the network operation mode and external operation mode
1) Set Pr. 79 to "0" (initial value), "2", "6" or "7". (At the Pr. 79 setting of "7", the operation mode can be switched when the
X12 (MRS) signal turns on.)
2) Set "0 (initial value), 1 or 2" in Pr. 340 Communication startup mode selection.
3) Set "66" in any of Pr. 178 to Pr. 189 to assign the external-NET operation switching signal (X66) to the terminal.
4) The operation mode changes to network operation mode when the X66 signal turns on, or to external operation mode
when the X66 signal turns off.

Pr. 340 Pr. 79 X66 Signal State
) / Remarks
Setting Setting ON (NET) OFF(external)
0 (initial value) NET operation mode *1 External operation mode 2
1 PU operation mode Fixed to PU operation mode
0 2 NET operation mode *1 | External operation mode | Switching to PU operation mode is disabled.
(initial value), 3,4 External/PU combined operation mode External/PU combined mode fixed
1.2 6 NET operation mode 1 | External operation mode *2 ivr\:lrf:;ng operation mode is enabled while
7 X12(MRS)ON NET operation mode *1 External operation mode =2 | Output stop in external operation mode
X12(MRS)OFF External operation mode Forcibly switched to external operation mode

*1  PU operation mode is selected when Pr. 550 NET mode operation command source selection = "0" (communication option command source) and
the communication option is not fitted.

*2  PU operation is selected when the X16 signal is off. When the X65 signal has been assigned, the operation mode changes with the ON/OFF
state of the X65 signal.

| REMARKS
I - The priorities of Pr. 79, Pr. 340 and signals are Pr. 79 > X12 > X66 > X65 > X16 > Pr. 340.
—— CAUTION

Changing the terminal assignment using Pr. 178 to Pr. 189 (input terminal function selection) may affect the other functions. Please
make setting after confirming the function of each terminal.

¢ Parameters referred to ¢
Pr. 15 Jog frequency (35 Refer to page 89.
Pr 4106, Pr. 24 to 27, Pr. 232 to Pr. 239 Multi-speed operation (135~ Rejer to page 87.

Pr. 75 Reset selection/disconnected PU detection/PU stop selection (35~ Refer to page 163.
Pr. 161 Frequency setting/key lock operation selection (35 Refer to page 245.

Pr. 178 to Pr. 189 (Input terminal function selection) U35 Refer to page 108.

Pr. 190 to Pr. 196 (Output terminal function Selectton) U35 Refer to page 114.

Pr. 340 Communication startup mode selection U35~ Refer to page 177.

Pr. 550 NET mode operation command source selection U35~ Refer to page 178.
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4.18.2 Operation mode at power on (Pr. 79, Pr. 340)

When power is switched on or when power comes back on after instantaneous power failure, the inverter can be
started up in network operation mode.
After the inverter has started up in the network operation mode, parameter write and operation can be performed
from a program.
Set this mode for communication operation using the RS-485 terminals or communication option.

Parameter
Number

Initial | Setting

AU Value Range

Description

79

Operation mode selection 0 Oto4,6,7

Select the operation mode. (Refer to page 171.)

340 *

Communication startup
mode selection

0

As set in Pr. 79.

1,2

Started in network operation mode.

When the setting is "2", it will resume the pre-instantaneous
power failure operation mode after an instantaneous power
failure occurs.

10, 12

Started in network operation mode. Operation mode can be
changed between the PU operation mode and network
operation mode from the operation panel. When the setting is
"12", it will resume the pre-instantaneous power failure
operation mode after an instantaneous power failure occurs.

The above parameters can be changed during a stop in any operation mode.
* The parameters can be set when Pr. 160 User group read selection = "0". However, the parameters can be set whenever the communication option is
connected. (Refer to page 167.).

(1) Specify operation mode at power on (Pr. 340)

- Depending on the Pr. 79 and Pr. 340 settings, the operation mode at power on (reset) changes as described below.

Pr.340 | Pr.79 Operation Mode at Power on, Power Operation Mode Switching
Setting | Setting Restoration, Reset
. 0 ) Switching among the external, PU, and NET operation mode is
(initial | External operation mode
value) enabled 2
1 PU operation mode Fixed to PU operation mode
Switching between the external and Net operation mode is
2 External operation mode enabled
. 0 Switching to PU operation mode is disabled
\(/:;3:; 3,4 External/PU combined operation mode Operation mode switching is disabled
) Switching among the external, PU, and NET operation mode is
6 External operation mode . .
enabled while running
X12 (MRS) signal ON ... External operation mode Sr\:\gtgllf;?%among the external, PU, and NET operation mode is
! X12 (MRS) signal OFF ...External operation mode Fixed t.o external operation mode (Forcibly switched to external
operation mode.)
0 NET operation mode
1 PU operation mode
2 NET operation mode
1,2+ 3,4 External/PU combined operation mode Same as when Pr 340 ="0"
6 NET operation mode
7 X12 (MRS) signal ON .....NET operation mode
X12 (MRS) signal OFF ...External operation mode
0 NET operation mode zwitching between the PU and NET operation mode is enabled
1 PU operation mode Same as when Pr. 340 ="0"
10,12 2 NET operation mode Fixed to NET operation mode
“ 3,4 External/PU combined operation mode Same as when Pr: 340 ="0"
6 NET operation mode Switching 'between the PU and NET operation mode is enabled
while running *3
7 External operation mode Same as when Pr 340 ="0"

*1  The Pr. 340 setting "2" or "12" is mainly used for communication operation using the inverter RS-485 terminals. When a value other than "9999" (selection
of automatic restart after instantaneous power failure) is set in Pr. 57 Restart coasting time, the inverter will resume the same operation state which was in
before after power has been restored from an instantaneous power failure.

PARAMETERS

When Pr. 340 ="1, 10", a start command turns off if power failure has occurred and then restored during a start command is on.
*2  The operation mode cannot be switched directly between the PU operation mode and network operation mode.

*3  Operation mode can be changed between the PU operation mode and network operation mode with key of the operation panel (FR-DU07) and X65 signal.

——— 4 Parameters referred to ¢

Pr. 57 Restart coasting time U35 Refer to page 132.
Pr. 79 Operation mode selection (35~ Refer to page 169.
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4.18.3 Start command source and speed command source during
communication operation (Pr. 338, Pr. 339, Pr. 550, Pr. 551)

When the RS-485 terminals or communication option is used, the external start command and frequency
command can be made valid. Also, the command source in the PU operation mode can be selected.

Parameter Initial | Setting A
Number T Value | Range | i
338 Communication operation 0 0 Start command source communication
command source 1 Start command source external
0 Frequency command source communication
c e 1 Frequency command source external
339 ommunication speed 0
command source Frequency command source external (Frequency command from
2 communication is valid, frequency command from terminal 2 is
invalid)
0 The communication option is the command source when NET
operation mode.
NET mode operation 1 RS-485 terminals are the command source when NET operation mode.
550 * command source 9999 Automatic communication option recognition
selection 9999 Normally, RS-485 terminals are the command source. When a
communication option is mounted, the communication option is the
command source.
551 + PU mode operation 9 1 RS-485 terminals are the command source when PU operation mode.
command source selection 2 PU connector is the command source when PU operation mode.

The above parameters can be set when Pr. 160 User group read selection = "0". However, the parameters can be set whenever the communication
option is connected. (Refer to page 167.)
* Pr550and Pr. 551 are always write-enabled.

(1) Select the command source of the network operation mode (Pr. 550)

- Either the RS-485 terminals or communication option can be specified as the command source in network
operation mode.

- For example, set Pr. 550 to "1" when executing parameter write, start command or frequency command from the
inverter RS-485 terminals in the network operation mode independently of whether the communication option is
connected or not.

—— CAUTION
Since Pr. 550 = "9999" (automatic recognition of the communication option) in the initial setting, parameter write, start command
and frequency command cannot be executed by communication using the inverter RS-485 terminals when the communication
option is fitted. (Monitor and parameter read can be performed.)

(2) Select the command source of the PU operation mode (Pr. 551)
- Either the PU connector or RS-485 terminals can be specified as the source in the PU operation mode.
- When performing parameter write, giving start command and frequency command from communication with the
RS-485 terminals in PU operation mode, set "1" in Pr. 551.
—— CAUTION

The PU operation mode has a higher priority when Pr. 550 ="1" (NET mode RS-485 terminals) and Pr. 551 ="1" (PU mode RS-485
terminals). When the communication option is not fitted, therefore, the operation mode cannot be switched to network operation
mode.

Pr. 550 Pr. 551 Command Source Remarks
Setting Setting PU connector RS-485 terminals | Communication option
0 1 x PU operation mode 1 NET operation mode =2
2 (initial value) | PU operation mode X NET operation mode =2
1 X PU operation mode 1 X Switch.ing to NET-
1 operation mode disabled
2 (initial value) | PU operation mode | NET operation mode X
1 X PU operation mode 1 | NET operation mode +2
9999 x NET operation mode Communication option fitted
(initial value) | 2 (initial value) | PU operation mode NET operation mode N %;n(;munlcatlon option not

*1  The Modbus-RTU protocol cannot be used in the PU operation mode. When using the Modbus-RTU protocol, set Pr. 551 to "2".
*2  When the communication option is not fitted, the operation mode cannot be switched to network operation mode.
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(3) Controllability through communcation
Operation External/PU External/PU NET Operation
iti ; ; NET Operation
Operation Sl Mode PU External Combined Combined (when RS-485 (w?\en
. (Pr. 551 . . Operation Mode Operation . N
Location . Operation | Operation 1 Mode 2 terminals are communication
Setting) d) * option is used) *7
Item . (Pr. 79=3) (Pr. 79 = 4) used) *6
5 Run command (start) @) x x (@) x
§ Run command (stop) @) * *3 * 3 O * 3
c -
S ) Run.nlng frequency o N o N N
5 PU setting
o ( Monitor o o @) @)
IS connector)
L Parameter write O X *5 O O X *5
5 Parameter read @) @) ) @) (@)
T Inverter reset o o o O O
5 Run command (start) x x x x x
E Run command (stop) * *3 * *3 * *3 * *3 * *3
[] :
S Ruqnlng frequency N N N N N
E] setting
gc'p Except for 2 | Monitor e} e} ¢} O O
2 Parameter write X *5 X *5 X *5 X *5 X *5
° Parameter read @) @) ©) @) )
é Inverter reset ©) ©) ©) ©) ©)
Run command(start, o N “ o N
stop)
) Ruqnlng frequency o N o N N
IS setting
2 (RS-485  Fyonitor 0 0o o o o
c terminals) -
S Parameter write O~ X *5 O O~ X *5
_8 E Parameter read @] (@] (@] (@] (@]
c
g % Inverter reset @) ©) ©) O ©)
Ew Run command N N N N O N
; ;.f) (start, stop)
32 -
3 x Run.nlng frequency « o « o O »
= setting
& Except for 1 -
3 Monitor o o ¢ ¢ o) ¢}
Parameter write X *5 X *5 X *5 X *5 O 4 X *5
Parameter read o O O O (@) O
Inverter reset x x x X O =2 x
s 5 Run command « N “ N " O
B ‘g_ (start, stop)
Q -
S5 Run.nmg frequency « " “ " N 0
ER setting
(s}
5 — [ Monitor o o o o o o
=z E Parameter write X *5 X *5 X *5 X *5 X *5 O
g3 Parameter read o o ) ) l¢) )
S E
S L Inverter reset X x x x x O =
.2 Inverter reset @) ©) ©) ©) [©)
3 € Run command
= E X X X *q
Sg o (start, stop)
o —
£t
3 £ Frequency setting x ¢} x O X *1
()

O: Enabled, x: Disabled, * : Some are enabled

*1  As setin Pr. 338 Communication operation command source and Pr. 339 Communication speed command source. (Refer to page 178)

*2 At occurrence of RS-485 communication error, the inverter cannot be reset from the computer.

*3  Enabled only when stopped by the PU. At a PU stop, PS is displayed on the operation panel. As set in Pr: 75 PU stop selection . (Refer to page 163)

*4  Some parameters may be write-disabled according to the Pr. 77 Parameter write selection setting and operating status. (Refer to page 166)

*5  Some parameters are write-enabled independently of the operation mode and command source presence/absence. When Pr. 77 = 2, write is
enabled. (Refer to page 61 for the parameter list)Parameter clear is disabled.

*6  When Pr. 550 NET mode operation command source selection = 1 (RS-485 terminals valid) or Pr. 550 NET mode operation command source selection =
9999 and the communication option is not fitted.

*7  When Pr. 550 NET mode operation command source selection = 0 (communication option valid) or Pr. 550 NET mode operation command source selection
= 9999 and the communication option is fitted.

PARAMETERS
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(4) Operation at error occurrence

Operation External/PU External/PU NET Operation NET Operation

Error Mode PU External | Combined Combined (when RS-485 (when

Operation Operation Mode communication

Definition iti Operation | Operation terminals are -
Condition - P P Mode 1 2 used) *s option is used)
(Pr. 551 setting) (Pr. 79 =3) (Pr. 79 =4) “
Inverter fault — Stop
PU 2 (PU connector) Stop/continued 1, 4
disconnection
of the PU 1 (RS-485 terminals) Stop/continued *1
connector
- Stop/ .
Communication | 5 py connector) continued Continued Stop/continued Continued
error of PU v 2
connector - -
1 (RS-485 terminals) Continued
Stop/ Stop/continued
Communication | 1 (RS-485 terminals) | continued Continued op C?D inue Continued
error of RS-485 2
terminals . i .
2 (PU connector) Continued Stop/cc?zntmued Continued
Communication
error of o — Continued Stop/continued Continued
communication 3
option
*1  Can be selected using Pr: 75 Reset selection/disconnected PU detection/PU stop selection
*2  Can be selected using Pr. 122 PU communication check time interval or Pr. 336 RS-485 communication check time interval
*3  As controlled by the communication option.
*4  In the PU jog operation mode, operation is always stopped when the PU is disconnected. Whether fault (E.PUE) occurrence is allowed or not is as
set in Pr. 75 Reset selection/disconnected PU detection/PU stop selection.
*5  When Pr. 550 NET mode operation command source selection = 1 (RS-485 terminals valid) or Pr. 550 NET mode operation command source selection =
9999 and the communication option is not fitted
*6  When Pr. 550 NET mode operation command source selection = 0 (communication option valid) or Pr. 550 NET mode operation command source selection

= 9999 and the communication option is fitted

180




Z

Selection of operation mode and
operation location

(5) Selection of command source in network operation mode (Pr. 338, Pr. 339)

- As command sources, there are the operation command sources that control the signals related to the inverter
start command and function selection and the speed command source that controls the signals related to
frequency setting.

- In network operation mode, the commands from the external terminals and communication (RS-485 terminals or
communication option) are as listed below.

Operation | Pr. 338 Communication operation command source 0: NET 1: External
Location . Remarks
Selection Pr. 339 Communication speed command source |0: NET |1:External | 2:External |0: NET |1:External | 2:External
Fixed function Running frequency from communication| NET — NET NET — NET
(Terminal- Terminal 2 — External — — External —
equivalent Terminal 4 — External — External
function) - -
Terminal 1 Compensation
0 RL Low speed .operatlon command/ NET External NET External
remote setting clear Pr. 59 ="0" (multi-
1 RM Mlddle-spe(.ed operation f:ommandl NET External NET External spe_e:js) "
remote setting deceleration Pr59="1,2
N P (remote)
2 RH High speed_operatlon co_mmand/ NET External NET External
remote setting acceleration
3 RT |[Second function selection NET External
4 AU |Terminal 4 input selection — Combined — Combined
5 JOG |Jog operation selection — External
6 cs §e|ect|on of automatic (estarl after External
instantaneous power failure
7 OH |External thermal relay input External
8 REX |Fifteen speed selection NET External NET External pr .59 ="0
(multi-speeds)
o | 10 | X10 [Inverter operation enable signal External
(= .
c | s - -
k= 1 X11 !:R HC or MT-HC connef:tlon, . External
IR instantaneous power failure detection
E, § 12 X12 |PU operation external interlock External
° | = — -
g1 & 13 X13 Extern_al D_C injection brake NET External
Bl e operation is started
% § 14 X14 |PID control valid terminal NET External NET External
n
& 16 X16 |PU-external operation switchover External
Output stop Combined | External Pr.79#"T"
24 | MRS Pr79="1"
PU operation interlock External When X12 signal
is not assigned
25 | STOP |Start self-holding selection — External
60 STF |Forward rotation command NET External
61 STR |Reverse rotation command NET External
62 RES |Reset External
63 PTC |PTC thermistor input External
64 X64 |PID forward action switchover NET External NET External
65 X65 |PU-NET operation switchover External
66 X66 |External-NET operation switchover External
67 X67 |Command source switchover External

[Explanation of table]

External
NET
Combined

: Command only from control terminal signal is valid.
: Command only from communication is valid
: Command from either of external terminal and communication is valid.

: Command from either of external terminal and communication is invalid.
Compensation : Command by signal from external terminal is only valid when Pr. 28 Multi-speed input compensation selection = "1"

REMARKS

- The command source of communication is as set in Pr. 550 and Pr. 551.
- The Pr. 338 and Pr. 339 settings can be changed while the inverter is running when Pr. 77 = "2". Note that the setting change is
reflected after the inverter has stopped. Until the inverter has stopped, communication operation command source and
communication speed command source before the setting change are valid.
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(6) Switching of command source by external terminal (X67)

- In network operation mode, the command source switching signal (X67) can be used to switch the start command
source and speed command source. This signal can be utilized to control the signal input from both the external
terminal and communication.

- Set"67" to any of Pr. 178 to Pr. 189 (input terminal function selection) to assign the X67 signal to the control terminal.

- When the X67 signal is off, the operation command source and speed command source are external.

X67 Signal State Operation Command Source Speed Command Source
No signal assi t
° &gna;;&gnmen According to Pr. 338 According to Pr. 339
OFF Operation is valid only from external terminal signal.
REMARKS

- The ON/OFF state of the X67 signal is reflected only during a stop. It is reflected after a stop when the terminal is switched while

the inverter is running.
- When the X67 signal is off, a reset via communication is disabled.

—— CAUTION
Changing the terminal assignment using Pr. 178 to Pr. 189 (input terminal function selection) may affect the other functions. Please
make setting after confirming the function of each terminal.

+ Parameters referred to ¢
Pr. 28 Multi-speed input compensation selection I35~ Refer to page 91.
Pr. 59 Remote function selection (35~ Refer to page 92.

Pr. 79 Operation mode selection U35~ Refer to page 169.
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4.19 Communication operation and setting

Purpose Parameter that must be Set R
Page
Communication operation from PU Initial set.tlng. of computer link Pr. 117 to Pr. 124
connector communication (PU connector)
Initial setting of computer link 188
o ion f R communication (RS-485 Pr. 331 to Pr. 337, Pr. 341
Commun.lcatlon operation from RS- terminals)
485 terminals —
Modbus-RTU communication Pr. 331, Pr. 332, Pr. 334, Pr. 343,
e 201
specifications Pr. 549
Restrictions on parameter write Communication EEPROM write
e - Pr. 342 189
through communication selection

4.19.1 Wiring and configuration of PU connector
Using the PU connector, you can perform communication operation from a personal computer etc.

When the PU connector is connected with a personal, FA or other computer by a communication cable, a user program
can run and monitor the inverter or read and write to parameters.

(1) PU connector pin-outs

Pin Number Name Description
Ground
1) SG .
nverter
(
| connected to terminal 5)
(Receptacle side) -
Front view 2) — Operation panel power supply
3) RDA Inverter receive+
4) SDB Inverter send-
— =1¢ ?CZ 5) SDA Inverter send+
| 1) ’ 1) 6) RDB Inverter receive-
Ground
7 SG (connected to terminal 5)
ﬂ] ' 8) — Operation panel power supply
== “

w

—— CAUTION
Pins No. 2 and 8 provide power to the operation panel or parameter unit. Do not use these pins for RS-485 communication.
Do not connect the PU connector to the computer's LAN board, FAX modem socket or telephone modular connector. The
product could be damaged due to differences in electrical specifications.

PARAMETERS
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(2) PU connector communication system configuration and wiring
® System configuration

— Computer Station 0 Computer| Station 0
—— erter Inverter RS-232C Inverter
Operation PU RS-485/'|—4 U RS-232C connector . PU
ggrqglector connector inten_‘ace/ connector| | cable _ l1\/lt_?r§|mum connector
Fo'?)'tﬁ;’ L 1 terminals C RS-232C-RS-485 |——J\
RJ-45 connector % 145 converter RJ-45
RJ-45 connector \ 10BASE-T cable 1) connector connector
10BASE-T cable 1) 10BASE-T cable 1)
® Connection with RS-485 computer
Inverter
Computer Side Terminals Cable connection and signal direction PU connector
Signal name Description 10BASE-T cable RS-485 terminal

RDA Receive data SDA

RDB Receive data SDB

SDA Send data > RDA

SDB Send data > RDB

RSA Requesttosend - - - - — A

RSB Requesttosend |- - -+ : .

CSA Clear to send .« — — —: -

CSB Clear to send « — —

0.2mm?2 or more
SG Signal ground SG
FG Frame ground

* Make connections in accordance with the manual of the computer used. Fully check the terminal numbers of the computer since
they change with the model.

REMARKS

- Refer to the following when fabricating the cable on the user side.
Commercially available product examples (as of February, 2008)

Product Type Maker
1) | 10BASE-T cable | SGLPEV-T 0.5mm x 4P * | Mitsubishi Cable Industries, Ltd.

* Do not use pins No. 2, 8 of the 10- BASE-T cable.

CAUTION
When performing RS-485 communication with multiple inverters, use the RS-485 terminals. (Refer to page 186)
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4.19.2 Wiring and arrangement of RS-485 terminals
(1) RS-485 terminal layout

Name Description
OPEN B
Rl Inverter receive+
(RXD1+)
:g: 4— Terminating resistor switch RDB1 o
Factory-set to "OPEN". (RXD1-) Inverter receive
— Set only the tgrminating resistor switch .O.f RDA2 Inverter receive+
100Q the remotest inverter to the "100Q" position. (RXD2+) (for branch)
RDB2 Inverter receive-
KD (RXD2-) (for branch)
SDA1
RDA1 RDB1 RDA2 RDB2
RXD+JRXD1-)(RXD2+ (RXD2- (TXD1+) Inverter send+
E E E E (_?)3511_) Inverter send-
g g g ﬁ SDA2 Inverter send+
TXD| |11 +)(TXD1-) (TXD2+) (TXD2 (TXD2+) (for branch)
E E E E SDB2 Inverter send-
(TXD2-) (for branch)
QoD P5S 5V
P5S SG P58  SG (VCC) Permissible load current 100mA
(VCC) (GND) (VCC) (GND)
SG Ground
E E E E (GND) (connected to terminal SD)
(2) Connection of RS-485 terminals and wires
Loosen the terminal screw and insert the cable into the terminal.
Screw size M2 Wire the stripped cable after twisting it to prevent it from
P i becoming loose. In addition, do not solder it.
Tightening 0.22N+m to 0.25N*m o
torque Cable stripping size
Cable size 0.3mm? to 0.75mm? I e
Screwdriver Small © flathead screwdriver 5mm
(Tip thickness: 0.4mm /tip width: 2.5mm) (0.2 inches)

Use a bar terminal as necessary.

—— CAUTION
Undertightening can cause signal loss or malfunction. Overtightening can cause a short circuit or malfunction due to damage to
the screw or unit.

REMARKS |

Information on bar terminals
Introduced products (as of Mar., 2008)

Terminal Screw Bar Terminal Model

c i i 2 Maker
Size DRI 5 (T with insulation sleeve without insulation sleeve

Phoenix Contact
Co.,Ltd.

M2 0.3t0 0.5 Al 0,5-6WH A0,5-6

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

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).

When using the bar terminal (without insulation sleeve), use care so that the stranded wires do not come out.

PARAMETERS
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(3) RS-485 terminal system configuration

® Connection of a computer to the inverter (1:1 connection)

Computer

—

RS-485
interface/
terminals

Inverter

RS-485
terminals

*

Twisted pair cable

Computer
|:| Inverter
RS-485
Maximum terminals
Rsb-lzazc—> }15m (49.2 feet)| | M *
cable

Converter |

Twisted pair cable

*Set the terminating resistor switch to the "100Q" position.

® Combination of computer and multiple inverters (1:n connection)

RS-485

interface terminals

Computer

—

Station 0

Inverter

RS-485
terminals

H *

Station 1 Station number n
Inverter Inverter
RS-485 RS-485

terminals | |7~~~ terminals

|

Twisted pair cable

Computer

RS-232C
Converter

Maximum

RS-232C 15m (49.2 feet)

cable

186

Converter

*Set only the terminating resistor switch of the
remotest inverter to the "100Q" position.

Station 0 Station 1 Station number n
Inverter Inverter Inverter
RS-485 RS-485 || RS-485

terminals terminals terminals

Twisted pair cable

*Set only the terminating resistor switch of the
remotest inverter to the "100Q" position.



7/ Communication operation and setting

(4) RS-485 terminal wiring method
® Wiring of one RS-485 computer and one inverter

Computer
RDB
SDA

RSA  |---- . vy

RSB |- | ®@ﬁ

csA  feit [ 2

CSB  |e-- 8585
w0 ro

sG SG

FG

® Wiring of one RS-485 computer and "n" inverters (several inverters)

Compiter

RDA
RDB ::><:>< ><:><

XX
= g

e

1 A
RSB L OHO® OHO® OEO® OHO® OHOF *2
. *1 L Sesi seesll
a4l — = - e AN AN —— ——
CSA  p-- DTN DImL DTN DD nZm=
cs ' [afafaYaliaYafala) [afaNafaliafalalal 598
B .- DHOHOD EXXX DHOOND EXXX hhTE
SG SG SG SG SG SG
FG Station 0 Station 1 Station n

*1  Make connections in accordance with the manual of the computer used.
Fully check the terminal numbers of the computer since they change with the model.
*2  For the inverter farthest from the computer, set the terminating resistor switch to ON (100Q2 side).

REMARKS
For branching, connect the wires as shown below.

To receiving terminal

To computer send { J
of the next inverter

[
TXD

To receiving terminal

T i { _Z
© computer receive of the next inverter

To next inverter
To ground terminal

To computer ground {

(5) 2-wire type connection

If the computer is 2-wire type, pass wires across receiving terminals and transmission terminals of the RS-485
terminals to enable 2-wire type connection with the inverter.

Computer Inverter
TXD+

Transmission I:O> ji I/ITXD' %/\l

enable / . RXD+
O
. ' RXD-
Reception EL_— Pass a wire .-0
enable SG SG

| REMARKS |

A program should be created so that transmission is disabled (receiving state) when the computer is not sending and reception is
disabled (sending state) during sending to prevent the computer from receiving its own data.
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4.19.3 Initial settings and specifications of RS-485 communication

(Pr. 117 to Pr. 124, Pr. 331 to Pr. 337, Pr. 341, Pr. 549)

Used to perform required settings for communication between the inverter and personal computer.

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

® You can perform parameter setting, monitor, etc. from the PU connector or RS-485 terminals of the inverter

using the Mitsubishi inverter protocol (computer link communication).

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

[PU connector communication related parameter]

FELEELED Name Initial Value | Setting Range Description
Number
Specifies the inverter station number.
PU communication station Set the inverter station numbers when two or
117 0 0to 31 .
number more inverters are connected to one personal
computer.
Set the communication speed.
The setting value x 100 equals the
118 PU communication speed 192 48, 96, 192, 384 | communication speed.
For example, the communication speed is
19200bps when the setting value is "192".
Stop bit length Data length
PU icati bi 0 bt 8bit
19 communication stop bit 1 y obit
length _
10 1bit 7bit
11 2bit
PU L . 0 Without parity check
120 chezzmm“"'catm" parity 2 1 With odd parity check
2 With even parity check
Set the permissible number of retries at
occurrence of a data receive error. If the
Numb fPU 0to10 number of consecutive errors exceeds the
121 um er9 . . 1 permissible value, the inverter will come to
communication retries trip
If a communication error occurs, the inverter
9999 . .
will not come to trip.
0 No PU connector communication
Set the interval of communication check time.
122 P.U c?mmunlcatlon check 9999 01 t0 999.8s If a no-communlcatllor? stgte per5|§ts for
time interval longer than the permissible time, the inverter
will come to trip.
9999 No communication check
L . Set the waiting time between data
123 F,’U comrr.|un|cat|on waiting 9999 0o 150ms transmission to the inverter and response.
time setting - —
9999 Set with communication data.
PU ication CRILE 0 Without CR/LF
124 communlcatlon L 1 y With CR
selection
2 With CR/LF

The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 167)
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[RS-485 terminal communication related parameter]

Parameter Initial . iy
Number Name Value Setting Range Description
RS-485 communication station 0to 31 (0 to 247) | Set the inverter station number. (same
331 0 e
number 1 specifications as Pr 117)
I 3,6,12, 24, 48, | Used to select the communication speed.
332 RS-485 communication speed 9 96, 192, 384 (same specifications as Pr. 118)
RS-485 communication stop bit Select stop bit length and data length. (same
333 =2 1 0,1,10, 11 e
length specifications as Pr. 119)
RS-485 communication parity Select the parity check specifications. (same
334 . 2 0,1,2 P
check selection specifications as Pr. 120)
s Set the permissible number of retries at
33513 RS-485 communication retry 1 0to 10, 9999 occurrence of a data receive error.
count s
(same specifications as Pr. 121)
RS-485 communication can be made, but the
0 inverter will come to trip in the NET operation
RS-485 communication check mode.
3363 Lo Os - — -
time interval Set the interval of communication check time.
0.1 to0 999.8s o
(same specifications as Pr. 122)
9999 No communication check
g . Set the waiting time between data
337 +3 BS 485 c.ommunlcatlon waiting 9999 0'to 150ms, transmission to the inverter and response.
time setting 9999 e
(same specifications as Pr. 123)
RS-485 communication CR/LF Select presence/absence of CR/LF.
3413 . 1 0,1,2 e
selection (same specifications as Pr. 124)
0 Mitsubishi inverter (computer link) protocol
549 Protocol selection 1
1 Modbus-RTU protocol 4

*1 When "1" (Modbus-RTU protocol) is set in Pr: 549, the setting range within parenthesis is applied.

*2  For the Modbus-RTU protocol, the data length is always 8 bits and the stop bit depends on the Pr. 334 setting. (Refer to page 201)
*3  The Modbus-RTU protocol becomes invalid.

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

*5  The above parameters can be set when Pr: 160 User group read selection = "0". (Refer to page 167)

—— CAUTION
If communication is made without Pr. 336 RS-485 communication check time interval being changed from "0" (initial value), monitor,
parameter read, etc. can be performed, but the inverter results in an alarm as soon as it is switched to the NET operation mode.
If the operation mode at power on is the network operation mode, a communication fault (E.SER) occurs after first
communication.

When performing operation or parameter write through communication, set "9999" or more to Pr. 336. (The setting depends on
the computer side program.) (Refer to page 194)

Always reset the inverter after making the initial settings of the parameters. After you have changed the communication-related
parameters, communication cannot be made until the inverter is reset.

4.19.4 Communication EEPROM write selection (Pr. 342)

Parameters written via the inverter's PU connector, RS-485 terminals, or from the communication option can be
written to the RAM. Set this parameter when frequent parameter changes are required.

The above parameters can be set when Pr: 160 User group read selection = "0". However, it can be set any time when the communication
option is connected. (Refer to page 167)

Parameter o Setting iy
Number Name Initial Value Range Description @
0 Parameter values written by communication are w
342 Communication EEPROM write 0 written to the EEPROM and RAM. E
selection 1 Parameter values written by communication =
are written to the RAM. <
EEI
o

When changing the parameter values frequently, set "1" in Pr. 342 to write them to the RAM. The life of the EEPROM
will be shorter if parameter write is performed frequently with the setting unchanged from "0 (initial value)" (EEPROM
write).

| REMARKS |

- When Pr. 342 is set to "1" (only RAM write), the new values of the parameters will be cleared at power supply-off of the inverter.
Therefore, the parameter values available when power is switched on again are the values stored in EEPROM previously.
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4.19.5 Mitsubishi inverter protocol (computer link communication)

using the Mitsubishi inverter protocol (computer link communication).

I You can perform parameter setting, monitor, etc. from the PU connector or RS-485 terminals of the inverter

(1) Communication specifications

- The communication specifications are given below.

s Related
Item Description
Parameters
Communication protocol Mitsubishi protocol (computer link) Pr. 551
Conforming standard EIA-485 (RS-485) —
Number of inverters connected 1:N (maximum 32 units), setting is 0 to 31 stations E: ;13?
Communication PU connector Selected from among 4800/9600/19200 and 38400bps Pr. 118
speed RS-485 terminal Can be selected from 300, 600, 1200, 2400, 4800, 9600, 19200 and Pr 332
38400bps
Control protocol Asynchronous system —
Communication method Half-duplex system —
Character system ASCII (7 bits or 8 bits can be selected) E: ;\1?,?5
Start bit 1bit —
Stop bit length 1 bit or 2 bits can be selected Pr. 119
Communication o 9 Pr. 333
ificati
Al Parity check Check (even, odd) or no check can be selected g ;gg
Error check Sum code check —
Terminator CRILF (presence or absence can be selected) E; :13‘21‘11
- . . Pr. 123
Waiting time setting Selectable between presence and absence Pr 337

(2) Communication procedure

When data is read

Computer
| (Data flow)

A

¥*2

Inverter 1)

Data communication between the computer and

inverter is made in the following procedure.
1)Request data is sent from the computer to the

inverter. (The inverter will not send data unless

Inverter

| (Data flow) L ”””””””””””””””””” 1
Computer e N

>Time  requested.)

2) After waiting for the waiting time

3) The inverter sends return data to the computer in
response to the computer request.

4)After having waited for the time taken for inverter
processing

5)Answer from computer in response to reply data
3) is sent. (Even if 5) is not sent, subsequent
communication is made property.)

*1 If a data error is detected and a retry must be made, execute retry operation with the user program. The inverter comes to trip if the number of

consecutive retries exceeds the parameter setting.

*2  On receipt of a data error occurrence, the inverter returns "reply data 3)" to the computer again. The inverter comes to trip if the number of

consecutive data errors reaches or exceeds the parameter setting.
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(3) Communication operation presence/absence and data format types
- Data communication between the computer and inverter is made in ASCII code (hexadecimal code).
- Communication operation presence/absence and data format types are as follows:

Symbol Operation Run Running Parameter Inverter Monitor Parameter
y P Command | Frequency Write Reset Read
Communication request is sent to the A
1) |inverter in accordance with the user A A A A B B
program in the computer.
2) Inverter data processing time Present | Present Present Absent Present | Present
Reply data from the No error -1 C C C C= E E
3) |inverter (Data 1) is (Request accepted)
checked for error) With error. D D D D - D D
(Request rejected)
4) Computer processing delay time 10ms or more
No error 1
Answer from computer in (No inverter Absent Absent Absent Absent At()g;nt Atzg;nt
5) response to reply data 3) processing)
(Data 3) is checked for [ With error
error) (Inverter re- Absent Absent Absent Absent F F
outputs 3))

*1  In the communication request data from the computer to the inverter, 10ms or more is also required after "no data error (ACK)". (Refer to
page 192)
*2  The inverter response to the inverter reset request can be selected. (Refer to page 197)

1)Communication request data from the computer to the inverter

Format Number of Characters
1 | 2 [ 3 4 [ 5 ] 6 | 7 ] 8 ] 9 [10] 11 12 | 13
A . ENQ | Inverter station Instruction code Waltlng Data Sum check *4
(Data write) “ number 2 time 3
A . ENQ | Inverter station Instruction code Waltlng Data Sum check *4
(Data write) 1 number +2 time »3
B ENQ | Inverter station Instruction code Waltlng Sum check *4
(Data read) 1 number +2 time »3

3)Reply data from the inverter to the computer
- When data is written

Number of Characters

Format 1 2 | 3 2 5
C ACK |Inverter station|
(No data error detected)|  *1 number 2
D NAK | Inverter station | Error "
(Data error detected) 1 number 2 Code
- When data is read
Format Number of Characters
1 2 3 4 | 5 ] 6 | 7 8 9 0 [ 1
E STX |Inverter station ETX .
(No data error detected)|  *1 number <2 Read data 1 Sum check ¢
E' STX |[Inverter station ETX X
(No data error detected)|  *1 number 2 Read data 4 Sum check ‘
D NAK' | Inverter station | Error "
(Data error detected) 1 number 2 Code
- . 2]
5)Send data from the computer to the inverter during data read a4
Number of Characters w
|—
Format 1 2 | 3 m T
C ACK | Inverter station " 5
(No data error detected)|  *1 number 2 o
F NAK | Inverter station " <
(Data error detected) 1 number 2 o

*1  Indicate a control code

*2  Specify the inverter station numbers between HOO0 and H1F (stations 0 to 31) in hexadecimal.

*3  When Pr. 123, Pr. 337 (waiting time setting) = "9999", create the communication request data without "waiting time" in the data format. (The number
of characters decreases by 1.)

*4 CR, LF code
When data is transmitted from the computer to the inverter, CR (carriage return) and LF (line feed) codes are automatically set at the end of a data
group on some computers. In this case, setting must also be made on the inverter according to the computer. Whether the CR and LF codes will
be present or absent can be selected using Pr. 124 or Pr. 341 (CR/LF selection).
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(4) Data definitions

1) Control codes

Signal Name | ASCII Code Description

STX HO2 Start Of Text (start of data)

ETX HO3 End Of Text (end of data)

ENQ HO5 Enquiry (communication request)

ACK HO6 Acknowledge (no data error detected)

LF HOA Line Feed
CR HOD Carriage Return
NAK H15 Negative Acknowledge (data error detected)

2) Inverter station number
Specify the station number of the inverter which communicates with the computer.

3) Instruction code
Specify the processing request, e.g. operation or monitoring, given by the computer to the inverter. Hence, the

inverter can be run and monitored in various ways by specifying the instruction code as appropriate. (Refer to page 61)
4) Data
Indicates the data such as frequency and parameters transferred to and from the inverter. The definitions and
ranges of set data are determined in accordance with the instruction codes. (Refer to page 61)
5) Waiting time
Specify the waiting time between the receipt of data at the inverter from the computer and the transmission of
reply data. Set the waiting time in accordance with the response time of the computer between 0 and 150ms in

10ms increments (e.g. 1 = 10ms, 2 = 20ms).

Computer \ Inverter data processing time
| = Waiting time + data check time
Inverter (setting X10ms)  (About 10 to 30ms,
Invert which depends on the
nverter instruction code)
Computer
| REMARKS |

- When Pr. 123, Pr. 337 (waiting time setting) = "9999", create the communication request data without "waiting time" in the data

format. (The number of characters decreases by 1.)
- The data check time changes depending on the instruction code. (Refer to page 193)

6) Sum check code
The sum check code is 2-digit ASCIl (hexadecimal) representing the lower 1 byte (8 bits) of the sum (binary)

derived from the checked ASCII data

(Example 1) ) . Sum
ENQ | Station lnStrugnon E= Dat check

code = ata
Computer— Inverter number gg code

o 177E 1/1,0 7 A D| F 4 |«Binarycode
ASCII Code — HO5 |H30 H31|H45 H31|H31|H30 H37 H41 H44|H46 H34

< »
< >

H30+H31+H45+H31+H31+H30+H37+H41+H44

=H1F4
Sum L

* When the Pr. 123 "waiting time setting"#"9999", create the communication request
data without "waiting time" in the data format. (The number of characters decreases by 1.)

Example 2
Semie STX | Station |  Det@read el Sum
Inverter — Computer number code
0o 1 1 7 7 0 3 0 |« Binary code
ASCII Code — HO02 |H30 H31|H31 H37 H37 H30 |H03 |H33 H30

< »
< >

|
H30+H31+H31+H37+H37+H30

=H130
Sum
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7) Error Code

If any error is found in the data received by the inverter, its definition is sent back to the computer together with the

7/ Communication operation and setting

NAK code.
Error e .
Code Error Item Error Definition Inverter Operation
The number of errors consecutively detected in communication
HO Computer NAK error | request data from the computer is greater than allowed number of
retries.
H1 Parity error The parity check result does not match the specified parity. o
H2 Sum check error The sum .check codg in the computer does not match that of the ngzgshigztirrllzguesﬁryor
data received by the inverter.
- - - - more than the allowable
The data received by the inverter has a grammatical mistake. number of retries.
H3 Protocol error Alternative_ly, c_iata receive _ is not cqmpleted within  the (E.PUE/E.SER)
predetermined time. CR or LF is not as set in the parameter.
H4 Framing error The stop bit length differs from the initial setting.
H5 Overrun error New data has_b_een sent by _the computer before the inverter
completes receiving the preceding data.
H6 — — —
The character received is invalid (other than 0 to 9, A to F, control Doeg not accept .
H7 Character error code). received dat? but is not
brought to trip.
H8 — — —
H9 — — —
Parameter write was attempted in other than the computer link
HA Mode error operation mode, when operation command source is not selected
or during inverter operation. Does not accept
HB Instruction code error | The specified command does not exist. Lergil\/:td tg?:ia but s not
Invalid data has been specified for parameter write, frequency 9 P
HC Data range error .
setting, etc.
HD — — —
HE — — —
HF — — —

(5) Response time

Data sending time (Refer to the following formula)

Inverter data processing time = Waiting time + Data check time

Computer
v

il (setting X10ms) (depends on the

Inverter

* \ i instruction code (see the
\ Time

Inverber
Computer

following table))
10ms or more necessary
Data sending time (Refer to the following formula)

T

[Formula for data sending time]

1 Number of data
Communication x

speed (bps)

® Communication specifications

characters
(Refer to page 191)

Communication specifications
x (total number of bits) = Data send time (s)
(See below.)

®Data check time

Name Num?er &l Item Check Time
Bits
. 1 bit Various monitors, run command, frequency

Stop bit length 2 bits setting (RAM) <12ms
7 bits Parameter read/write, frequency setting

Data length 8 bits (EEPROM) <30ms

. Yes 1 bit Parameter clear/all clear <5s
Parity check
No 0 Reset command No answer

In addition to the above, 1 start bit is necessary.
Minimum number of total bits....... 9 bits
Maximum number of total bits...... 12 bits
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(6) Retry count setting (Pr. 121, Pr. 335)

- Set the permissible number of retries at occurrence of a data receive error. (Refer to page 193 for data receive error
for retry)

- When data receive errors occur consecutively and exceed the permissible number of retries set, an inverter trip
(E.PUE) may occur and stops the motor.

- When "9999" is set, an inverter will not trip even if data receive error occurs but an alarm output signal (LF) is output.
For the terminal used for the LF signal output, assign the function by setting "98 (positive logic) or 198 (negative
logic)" in any of Pr. 190 to Pr. 196 (output terminal function selection).

Example: PU connector communication, Pr. 121 = "1" (initial value)

Operation mode |

Computer | Fault (E.PUE)
Inverter :l | % Wrong % Wrong | /
< < <
Clnvgrtir o | < <
omputer t 4
! Reception error Reception error

Example: PU connector communication, Pr. 121 = "9999"
Operation mode |

Computer |
Invgrter :l | Z|wrong Z|wrong %Flormal
< < < <
Clnvgrtir o | < < 5
omputer | ot 1 :
Reception error Reception error

LF OFF | ON OFF

(7) Signal loss detection (Pr. 122, Pr. 336 RS-485 communication check time interval)

If a signal loss (communication stop) is detected between the inverter and computer as a result of signal loss
detection, a communication fault (PU connector communication: E.PUE, RS-485 terminal communication: E.SER)
occurs and the inverter trips.

- Signal loss detection is made when the setting is any of "0.1s" to "999.8s". To make a signal loss detection, it is
necessary to send data (control code refer to page 192) from the computer within the communication check time
interval. (The send data has nothing to do with the station number)

- Communication check is started at the first communication in the operation mode having the command source (PU
operation mode for PU connector communication in the initial setting or network operation mode for RS-485 terminal
communication).

- When the setting is "9999", communication check (a signal loss detection) is not made.

- When the setting is "0", communication from the PU connector cannot be performed. For communication via the RS-
485 terminals, monitor, parameter read, etc. can be peformed, but a communication error (E.SER) occurs as soon as
the inverter is switched to network operation mode.

Example: PU connector communication, Pr. 122 ="0.1 to 999.8s"
Operation Mode <+ External »| «~—PU—

Computer |
U

inverter | | EN
Inver{t}er I_I_l | I_I_l I_I_l

Computer
Fault (E.PUE)

Check start

'
'
'

,,,,,,,,,,,,,,,,,, [

' 1

Communication
check counter

U
=
N
N
N
‘

|

|

|

|

|

|

|

‘

|
_ |
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(8) Instructions for the program

1) When data from the computer has any error, the inverter does not accept that data. Hence, in the user program,
always insert a retry program for data error.
2) All data communication, e.g. run command or monitoring, are started when the computer gives a communication

request. The inverter does not return any data without the computer's request. Hence, design the program so that
the computer gives a data read request for monitoring, etc. as required.

3)Program example
To change the operation mode to computer link operation

Programming example of Microsoft® Visual C++® (Ver.6.0)

#include <stdio
#include <wind

.h>
ows.h>

void main(void){

HANDLE hCom; /I Communication handle

DCB hDcb; /I Structure for communication setting
COMMTIMEOUTS hTim;  // Structure for time out setting

char szTx[0x10]; /I Send buffer

char szRx[0x10]; /I Receive buffer

char szCommand[0x10];// Command

int nTx,nRx; /I For buffer size storing

int nSum; /I For sum code calculation
BOOL bRet;

int nRet;

int i;

[[xxxx Opens COM1 portass

hCom = CreateFile ("COM1", (GENERIC_READ | GENERIC_WRITE), 0, NULL, OPEN_EXISTING, FILE_ATTRIBUTE_NORMAL, NULL);

if (hCom

1= NULL) {

/[+*xx Makes a communication setting of COM1 portsss:

GetCommState(hCom,&hDcb);

hDcb.DCBlength = sizeof(DCB);

hDcb.BaudRate = 19200;

hDcb.ByteSize = 8;

hDcb.Parity = 2;

hDcb.StopBits = 2;

bRet = SetCommState(hCom,&hDcb);

if (bRet == TRUE) {
/Ix*xx Makes a time out setting of COM1 portsx
Get CommTimeouts(hCom,&hTim);
hTim.WriteTotalTimeoutConstant = 1000;
hTim.ReadTotalTimeoutConstant = 1000;
SetCommTimeouts(hCom,&hTim);

[[#=xx Sets the command to switch the operation mode of the station 1 inverter to the network operation mode =

sprintf(szCommand,"01FB10000");
nTx = strlen(szCommand);
[[+xxx Generates sum codesx
nSum = 0;
for (i = 0;i < nTx;i++) {
nSum += szCommand][il;
nSum &= (0xff);
}

[[++xx Generates send dataxx*x
memset(szTx,0,sizeof(szTx));
memset(szRx,0,sizeof(szRx));

sprintf(szTx,"\5%s%02X",szCommand,nSum);// ENQ code+send data+sum code

nTx=1+nTx + 2;

nRet = WriteFile(hCom,szTx,nTx,&nTx,NULL);
[[x#%% Sending #s#**
if(nRet = 0) {

nRet = ReadFile(hCom,szRx,sizeof(szRx),&nRx,NULL);

[[+xxx Receiving ###x
if(nRet != 0) {
[/[++xx Displays the receive data *##*
for(i = 0;i < nRx;i++) {

printf("%02X ",(BYTE)szRx][i]);// Consol output of receive data
/I Displays ASCII coder in hexadecimal. Displays 30 when "0"

}
printf("\n\r");
}

}
CloseHandle(hCom);

/I Retrieves current communication information
/I Structure size setting

/I Communication speed=09200bps

/I Data length=8bit

/I Even parity

/I Stop bit=2bit

/I Sets the changed communication data

/I Obtains the current time out value
/I Write time out 1s

/I Read time out 1s

/I Changed time out value setting

/I Send data (NET operation write)
//Send data size

/I Initialization of sum data

/I Calculates sum code
/I Masks data

/I Initialization of send buffer
/I Initialization of receive buffer

/I Number of ENQ code+number of send data+number of sum code

/I Close communication port
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General flowchart

| Port open |

| Communication setting |

| Time out setting |
Send data processing

OData setting

OSum code calculation

OData transmission

Receive data waiting
Receive data processing
OData retrieval
OScreen display

/A CAUTION

AAIways set the communication check time interval before starting operation to prevent hazardous conditions.

A Data communication is not started automatically but is made only once when the computer provides a
communication request. If communication is disabled during operation due to signal loss etc., the inverter cannot
be stopped. When the communication check time interval has elapsed, the inverter will come to trip (E.PUE,
E.SER). The inverter can be coasted to a stop by switching on its RES signal or by switching power off.

A If communication is broken due to signal loss, computer fault etc., the inverter does not detect such a fault. This
should be fully noted.
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(9) Setting items and set data

After completion of parameter setting, set the instruction codes and data then start communication from the computer
to allow various types of operation control and monitoring.

Read | Instruction Number of
No. Item i Data Description Data Digits
Iwrite Code
(format)
Read | H7B | H0000: Network operation 4 digits
. HO0001: External operation (B.E/D)
1 Operation Mode : ; —
Wi HEB HO0002: PU operation 4 digits
Fite (RS-485 communication operation via PU connector) (A,C/D)
Output HO0000 to HFFFF: Output frequency in 0.01Hz increments 4 digits
frequency/ Read H6F Speed in 1r/min increments (when Pr. 37 =1 to 9998 or Pr. 144 B E%D)
speed =210 10, 102 to 110) ’
HO0000 to HFFFF: Output current (hexadecimal) in 0.01A
increments (FR-F720-02330(FR-F740- 4 digits
Output current | Read | H70 01160) or less) / 0.1A increments (FR-F720- |  (B.E/D)
03160(FR-F740-01800) or more)
Output voltage | Read H71 HO0000 to HFFFF: Qutput voltage (hexadecimal) in 0.1V 4 digits
increments (B.E/D)
Special Read H72 HO0000 to HFFFF: Monitor data selected in instruction code 4 digits
monitor HF3 (B.E/D)
S Special Read H73 2diqit3
2 | E | monitor HO1 to H36: Monitor selection data (B.E'/D)
= | selection No. | Write HF3 Refer to the special monitor No. table (page 199) 2('j|g|t3
(A',C/D)
HO0000 to HFFFF: Two most recent fault definitions
b15 b8 b7 b0
H74| Second fault in past | Latest fault |
- H74 to H75| Fourth faultin past |  Third fault in past 4 digits
Fault definition | Read H77 | | | (B.E/D)
H76| Sixth fault in past | Fifth fault in past |
H77| Eighth fault in past | Seventh fault in past
Refer to the fault data table (page 199)
Run command . 4 digits
(extended) Write HF9 | You can set the control input commands such as the forward (A Cg/D)
3 rotation signal (STF) and reverse rotation signal (STR). (Refer 2c‘1igits
i t 200 for details
Run command Write HFA 0 page ils) (A'.C/D)
Inverter status Read H79 v . h fth ianal h 4 digits
monitor (extended) ou can morytort e states o t e output signals SU.C as (B.E/D)
4 ————. forward rotation, reverse rotation and inverter running (RUN). 2digits
R 1 200 for detail
monitor Read | H7A | (Refer to page 200 for details) (B.E'D)
Set frequency H6D Read the set frequency/speed from the RAM or EEPROM.
(RAM) Read HO0000 to HFFFF: Set frequency in 0.01Hz increments 4 digits
Set frequency H6E Speed in 1r/min increments (When Pr. 37 =1 to 9998 or Pr. 144 (B.E/D)
(EEPROM) =210 10, 102 to 110)
Set frequency Write the set frequency/speed into the RAM or EEPROM.
5 | (RAM) HED | 0000 to H9C40 (0 to 400.00Hz) : frequency in 0.01Hz o
increments 4 digits [1'd
Write HO0000 to H270E (0 to 9998) : speed in r/min increments (when A ('?/D) w
Set frequency HEE | Pr37=1109998 or Pr. 144=2to 10, 102 to 110) ’ E
(RAM, EEPROM) - To change the running frequency consecutively, write data to —
the inverter RAM. (Instruction code: HED) <
H9696: Resets the inverter. E
- As the inverter is reset at start of communication by the 4 digits a
computer, the inverter cannot send reply data back to the (A,C/D)
6 | Inverter reset Write HFD computer.
H9666: Resets the inverter. 4 digits
- When data is sent normally, ACK is returned to the computer 9
. . (A,D)
and then the inverter is reset.

Refer to page 191 for data formats (A, A', B, B', C, D)
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. Number of
No. Item Re?d T Data Description Data Digits
Iwrite Code
(format)
Fault definition all . . . 4 digits
7 clear Write HF4 H9696: Faults history batch clear (A.C/D)
All parameters return to the initial values.
Whether to clear communication parameters or not can be
selected according to data. (O: clear, x: not clear)
Refer to page 308 for parameter clear, all clear, and
communication parameters.
Communication
Clear type Data
parameters
H9696 O iqi
8 Parameter clear Write HEC Parameter clear 4 digits
All parameter clear H5A5A x (A,C/D)
All parameter clear H9966 ©
P H55AA <
When clear is executed for H9696 or H9966, communication-
related parameter settings also return to the initial values.
When resuming operation, set the parameters again.
Executing clear will clear the instruction code HEC, HF3, and
HFF settings.
HOO to | Refer to the instruction code (page 308) and write and/or read 4 digits
9 Read .
Parameters H63 | the values as required. (B.E/D)
10 Wi H80 to | When setting P100 and later, link parameter expansion setting 4 digits
rite HE3 must be set. (A,C/D)
Parameter description is changed according to the HOO to HO9 2digits
. Read H7F : ,
1 Link parameter setting. (B.E'/D)
extended setting Wit HEE For details of the setting, refer to the instruction code (page 2digits
rite 308). (A',C/D)
When setting the calibration parameters *1
HOO:Frequency *2 2digits
Read H6C )
Second parameter HO1: Parameter-set analog value (B.E'/D)
12 changing HO02: Analog value input from terminal
(instruction code *1  Refer to the list of calibration parameters on the next page for
HFF=1) Write HEC ) cahbrat,on parameters. . . ' . 2(:.1|g|ts
2 The gain frequency can also be written using Pr. 125 (instruction (A',C/D)
code H99) or Pr. 126 (instruction code HI9A).

Refer to page 191 for data formats (A, A', B, B', C, D)

| REMARKsS |

- Set 65520 (HFFFO) as a parameter value "8888" and 65535 (HFFFF) as "9999".
- For the instruction codes HFF, HEC and HF 3, their values are held once written but cleared to zero when an inverter reset or all
clear is performed.

Example) When reading the C3 (Pr: 902) and C6 (Pr. 904) settings from the inverter of station No. 0

Computer Send Data

Inverter Send Data

Description

1) ENQ 00 FF 0 01 82

ACK 00

Set "HO1" in the extended link parameter.

2) ENQOOECO0017E

ACK 00

Set "HO1" in second parameter changing.

3) ENQ 00 5E 0 OF

STX 00 0000 ETX 25

C3 (Pr. 902) is read. 0% is read.

4) ENQ 00600 FB

STX 00 0000 ETX 25

C6 (Pr. 904) is read. 0% is read.

To read/write C3 (Pr: 902) and C6 (Pr. 904) after inverter reset or parameter clear, execute from 1) again.
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®List of calibration parameters

Para N Instruction code Para Name Instruction code
meter ame Read | Write | Extended LD Read | Write | Extended
C2 |Terminal 2 frequency 126 | Terminal 4 frequency 61 E1 1
(902) |setting bias frequency 5E DE 1 (909) | setting gain frequency
C3 |Terminal 2 frequency C7 |Terminal 4 frequency 61 E1 1
(902) |setting bias °E | DE 1 (905) | setting gain
125 [Terminal 2 f C8 ias si
oo3) Sg:mgzainrﬁgﬂsggz 5F DE 1 (930) Current output bias signal 1E 9E 9
((;30%) Tetrtr'ninal 2 frequency 5F DF 1 (9%%) Current output bias current| 1E 9E 9
setting gain
C5 |Terminal 4 f C10 L
(904) sggtrpr:gat‘)ias Ff?ggjgﬁgy 60 EO 1 (931) Current output gain signal 1F 9F 9
(S%?I) Te[tminzi)l_4 frequency 60 EO0 1 (gsu) Current output gain current| 1F 9F 9
setting bias
[Special monitor selection No.]
Refer to page 123 for details of the monitor description.
Data Description Unit Data Description Unit
HO1 | Output frequency 0.01Hz HOE | Output power 0.01kW/
HO2 | Output current 0.01A/0.1A =3 0.1kW =3
HO3 | Output voltage 0.1V HOF | Input terminal status *1 —
HO5 | Frequency setting value 0.01Hz H10 | Output terminal status -2 —
HO6 | Running speed 1r/min H11 | Load meter 0.1%
HO8 | Converter output voltage 0.1V H14 | Cumulative energization time 1h
HO9 | Regenerative brake duty 0.1% H17 | Actual operation time 1h
Hop | Electronic thermal relay function 0.1% H18 | Motor load factor 0.1%
load factor e H19 | Cumulative power 1kWh
HOB | Output current peak value 0.01A/0.1A =3 H32 | Power saving effect Variable
onverter output voltage pea umulative saving power ariable
HOC C I k 0.1V H33 | C lati i Variabl
value ] H34 | PID set point 0.1%
HOD | Input power 8-?:\';\/“{/ H35 | PID measured value 0.1%
i ° H36 | PID deviation 0.1%

*1  Input terminal monitor details
b15 b0
| — | — | — ] — | cs |[RES|STOP|[MRS | JOG | RH | RM | RL | RT | AU | STR | STF |
*2  Output terminal monitor details
b15 b0
| — | — | — | —1]—1—1—1—1] — |ABc2|ABCt| FU | OL | IPF | SU |[RUN |

*3  The setting depends on capacities. (FR-F720-02330 (FR-F740-01160) or less/FR-F720-03160 (FR-F740-01800) or more)
[Fault data]
Refer to page 257 for details of fault description.

Data | Description Data | Description Data | Description
HOO | No fault H60 OLT HCA1 CTE Fault description display example (instruction code H74)
H10 ocC1 H70 BE HC2 P24 For read data H30A0

Previous fault ...... THT
e e e e om0 ] o e e g

olol11olololol1]o]1ololololo m

H20 ov1 H90 OHT HC6 SER C iy DN iy ) =
H21 ov2 H91 PTC HC7 AIE Previous fault Latest fault I'IEJ
H22 ov3 HAO OPT HF1 EA (H30) (HAO) <
H30 THT HA1 OP1 HF6 E.6 14
H31 THM HBO PE HF7 E.7 E
H40 FIN HB1 PUE HFD E.13
H50 IPF HB2 RET
H51 UvT HB3 PE2
H52 ILF HCO CPU
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[Run command]

Bit
Length

Instruction

Item Code

Description

Example

Run

HFA
command

8bit

b0: AU (current input selection) 1 +3

b1: Forward rotation command

b2: Reverse rotation command

b3: RL (low speed operation
command) *1 3

b4: RM (middle speed operation
command) *1 3

b5: RH (high speed operation
command) *1 3

b6: RT (second function selection) *1+3

b7: MRS (output stop) *1 3

[Example 1] HO2 Forward rotation
b7 b0
lofofofofofof1]o]

[Example 2] HOO Stop
b7 b0
Lofofolofofofo]o]

Run
command
(extended)

HF9 16bit

b0:AU (current input selection) *1+3

b1:Forward rotation command

b2:Reverse rotation command

b3:RL (low speed operation command) *1+3

b4:RM (middle speed operation
command) *1+3

b5: RH (high speed operation
command) *1 3

b6:RT (second function selection) *1 3

b7:MRS (output stop) *1+3

b8:JOG (Jog operation) =23

b9:CS (selection of automatic restart after
instantaneous power failure) =23

b10: STOP (start self-holding) =2 *3

b11:RES (reset) 23

b12:—

b13:—

b14:.—

b15:—

[Example 1] HO002 Forward rotation
b15 b0
lojofoJofofoloofofofolofofo[1]0]

[Example 2] HO800 low speed operation
(When Pr. 189 RES terminal function selection is set to "0")

b15 b0
lofofofo[1]ofofofofolofofofo]o]o]

*1
function selection) (page 108).
*2

The signal within parentheses is the initial setting. The description changes depending on the setting of Pr. 180 to Pr. 184, Pr. 187 (input terminal

The signal within parentheses is the initial setting. Since jog operation/selection of automatic restart after instantaneous power failure/start self-

holding/reset cannot be controlled by the network, bit 8 to bit 11 are invalid in the initial status. When using bit 8 to bit 11, change the signals with
Pr. 185, Pr. 186, Pr. 188, Pr. 189 (input terminal function selection) (page 114). (Reset can be executed with the instruction code HFD.)

*3

[Inverter status monitor]

Only forward rotation command and reverse rotation command are available for RS-485 communication using PU connector.

Bit
Length

Instruction

Item Code

Description

Example

Inverter
status
monitor

H7A 8bit

b0:RUN (inverter running)*
b1:Forward rotation

b2:Reverse rotation

b3:SU (up to frequency) *

b4:0L (overload) *

b5:IPF (instantaneous power failure) *
b6:FU (frequency detection)*
b7:ABC1 (fault) *

[Example 1] HO2 -+ During forward
b7 rotation b0

lolololololol1]o]

[Example 2] H80 -+ Stop at fault
occurrence

b7 b0
l1lofolololofofo]

Inverter
status
monitor
(extended)

H79 16bit

b0:RUN (inverter running) *
b1:Forward rotation
b2:Reverse rotation

b3:SU (up to frequency) *
b4:0OL (overload) *

b5:IPF (instantaneous power failure) *
b6:FU (frequency detection) *
b7:ABC1 (fault) *

b8:ABC2 (—)*

b9:—

b10:—

b11:—

b12:—

b13:—

b14:—

b15: Fault occurrence

[Example 1] HO002 ---During forward rotation
b15 b0

lolofolololololololololololol1]0]

[Example 2] H8080 --Stop at fault occurrence
b15 b0

l1lololololololol1]olololololo]o]

* The signal within parentheses is the initial setting. The description changes depending on the setting of Pr. 190 to Pr. 196 (output terminal function

selection).
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4.19.6 Modbus-RTU communication specifications
(Pr. 331, Pr. 332, Pr. 334, Pr. 343, Pr. 539, Pr. 549)

performed from the RS-485 terminals of the inverter.

I Using the Modbus-RTU communication protocol, communication operation or parameter setting can be

Parameter Initial . o
Number Name Value Setting Range Description
RS-485 0 Broadcast communication is selected.
331 communication 0 Specifies the inverter station number.
station number 1to 247 Set the inverter station numbers when two or more
inverters are connected to one personal computer.
RS-485 Set the communication speed.
332 communication % 3,6, 12,24, 48, | The setting value x 100 equals the communication speed.
96, 192, 384 For example, the communication speed is 9600bps when
speed the setting value is "96".
0 Without parity check
Stop bit length 2bits
RS-485 With odd parity check
334 communlcat!on parity 2 1 Stop bit length 1bit
check selection - -
2 With even parity check
Stop bit length 1bit
343 Communication error 0 . Displays the number of communication errors during
count Modbus-RTU communication. Reading only
0 Modbus-RTU communication can be made, but the inverter
will come to trip in the NET operation mode.
Modbus-RTU Set the interval of communication check time
539 c.omn'1un|cat|on check | 9999 0.1 to 999.8s (same specifications as Pr. 122)
time interval
9999 No communication check (signal loss detection)
. 0 Mitsubishi inverter (computer link) protocol
549 Protocol selection 1
1 Modbus-RTU protocol

The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 167)

CAUTION

When Modbus-RTU communication is performed from the master with address 0 (station 0) set, broadcast communication is
selected and the inverter does not send a response message to the master.

When response from the inverter is necessary, set a value other than "0" in Pr. 331.

Some functions are invalid for broadcast communication. (Refer to page 203.)

| REMARKS |

- When using the Modbus-RTU protocol, set Pr. 549 Protocol selection to "1".
- When the communication option is fitted with Pr. 550 NET mode operation command source selection set to "9999" (initial value), the
command source (e.g. run command) from the RS-485 terminals is invalid. (Refer to page 178)

(1) Communication specifications
- The communication specifications are given below.

Item Description PaRrg:'?\Letgrs
Communication protocol Modbus-RTU protocol Pr. 549
Conforming standard EIA-485 (RS-485) —

Number of inverters connected 1: N (maximum 32 units), setting is 0 to 247 stations Pr. 331 (7]
Communication speed Can be selected from 300, 600, 1200, 2400, 4800, 9600, 19200 and 38400bps Pr. 332 ﬁ
Control protocol Asynchronous system — =
Communication method Half-duplex system — I'IEJ

Character system Binary(fixed to 8 bits) — <

Start bit Tbit — °<‘

L Stop bit length Select from the following three types o

Communication -No parity, stop blt_length 2 b|t§ Pr. 334
specifications ] - Odd parity, stop bit length 1 bit

Parity check - Even parity, stop bit length 1 bit

Error check CRC code check —

Terminator Not used —
Waiting time setting Not used —
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(2) Outline

The Modbus protocol is the communication protocol developed by Modicon for programmable controller.

The Modbus protocol performs serial communication between the master and slave using the dedicated message
frame. The dedicated message frame has the functions that can perform data read and write. Using the functions,
you can read and write the parameter values from the inverter, write the input command of the inverter, and check
the operating status. In this product, the inverter data are classified in the holding register area (register addresses
40001 to 49999). By accessing the assigned holding register address, the master can communicate with the inverter
which is a slave.

| REMARKS |

There are two different serial transmission modes: ASCIlI (American Standard Code for Information Interchange) mode and RTU
(Remote Terminal Unit) mode. This product supports only the RTU mode in which 1-byte (8-bit) data is transmitted as-is.
Only the communication protocol is defined by the Modbus protocol, and the physical layer is not stipulated.

(3) Message format

Inverter response time
(Refer to the following table for the
data check time)

Query communication

Programmable controller (Master) Query Message

ol

Inverter (slave) Response Message

Data absence time
(3.5 bytes or more)

Broadcast communication

Programmable controller (Master) Query Message

Inverter (slave) No Response

®Data check time

Item Check Time
Various monitors, operation command, <12ms
frequency setting (RAM)
Parameter read/write, frequency
setting (EEPROM) < 30ms
Parameter clear/all clear <5s
Reset command No answer

1)Query
The master sends a message to the slave (= inverter) at the specified address.

2)Normal Response
After receiving the query from the master, the slave executes the requested function and returns the corresponding
normal response to the master.

3)Error Response
If an invalid function code, address or data is received, the slave returns it to the master.
When a response description is returned, the error code indicating that the request from the master cannot be
executed is added.
No response is returned for the hardware-detected error, frame error and CRC check error.

4)Broadcast
By specifying address 0, the master can send a message to all slaves. All slaves that received the message from the
master execute the requested function. In this communication, the slaves do not return a response to the master.

| REMARKs
I The slave executes the function independently of the inverter station number setting (Pr. 337) during broadcast communication.
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(4) Message frame (protocol)

® Communication method
Basically, the master sends a query message (question) and the slave returns a response message
(response). When communication is normal, Device Address and Function Code are copied as they are, and
when communication is abnormal (function code or data code is illegal), bit 7 (= 80h) of Function Code is
turned on and the error code is set to Data Bytes.

Query message from Master
Device Address Device Address

Function Code Function Code

Data Bytes Data Bytes

Eight-Bit Eight-Bit

Error Check Error Check
Response message from slave

The message frame consists of the four message fields as shown above.
By adding the no-data time (T1: Start, End) of 3.5 characters to the beginning and end of the message data,
the slave recognizes it as one message.
® Protocol details
The four message fields will be explained below.

Start 1) ADDRESS 2) FUNCTION 3) DATA 4) CRC CHECK End
. . . L H
T1 8bit 8bit n x 8bit 8bit 8bit T1
Message Field Description
Is 1 byte long (8 bits), and can be set to any of 0 to 247. Set 0 to send a broadcast message
) (all-address instruction) or any of 1 to 247 to send a message to each slave.
1) ADDRESS field When the slave responds, it returns the address set from the master.
The value set to Pr. 331 RS-485 communication station number is the slave address.
The function code is 1 byte long (8 bits) and can be set to any of 1 to 255. The master sets the
function that it wants to request from the slave, and the slave performs the requested
operation. The following table gives the supported function codes. An error response is
returned if the set function code is other than those in the following table.
When the slave returns a normal response, it returns the function code set by the master.
When the slave returns an error response, it returns H80 + function code.
Code Function Name Outline Broad?ast_
Communication
HO3 | Read Holding Register Reads the holding register data. Disallowed
2) FUNCTION field HO6 | Preset Single Register | Writes data to the holding register. Allowed
HO08 | Diagnostics Makes a fungtlon diagnosis. Disallowed
(communication check only)
. . Writes data to multiple consecutive
H10 | Preset Multiple Registers . . Allowed
holding registers.
. . Reads the number of registers that
H46 Read Holding Register succeeded in communication last Disallowed
Access Log ;
time. n
Table 1: Function code list ﬁ
|—
) The format changes depending on the function code (refer to page204). Data includes the byte wl
3) DATA field o . >
count, number of bytes, description of access to the holding register, etc. =
The received message frame is checked for error. CRC check is performed, and 2 byte long é
data is added to the end of the message. When CRC is added to the message, the low-order <
byte is added first and is followed by the high-order byte. o
4) CRC CHECK field The CRC value is calculated by the sending side that adds CRC to the message. The receiving
side recalculates CRC during message receiving, and compares the result of that calculation
and the actual value received in the CRC CHECK field. If these two values do not match, the
result is defined as error.
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(5) Message format types
The message formats corresponding to the function codes in Table 1 on page 203 will be explained.
® Read holding register data (H03 or 03)

Can read the description of 1) system environment variables, 2) real-time monitor, 3) faults history, and 4)
inverter parameters assigned to the holding register area (refer to the register list (page 209)).

Query Message
1) Slave Address | 2) Function | 3) Starting Address | 4) No. of Points CRC Check
(8bit) HO3 H L H L L H
(8bit) (8bit) (8bit) (8bit) (8bit) (8bit) (8bit)
Response message
1) Slave Address | 2) Function | 5) Byte Count 6) Data CRC Check
. HO3 . H L L H
(8bit) (8bit) (8bit) (8bit) (8bit) (n x 16bit) (8bit) (8bit)

- Query message setting

Message Setting Description

Set the address to which the message will be sent. Broadcast
communication cannot be made (0 is invalid)

1)Slave Address

2) Function Set HO3.

Set the address at which holding register data read will be started.
Starting address = starting register address (decimal) — 40001

For example, setting of the starting address 0001 reads the data of the
holding register 40002.

3)Starting Address

Set the number of holding registers from which data will be read. The

4)No. of Points number of registers from which data can be read is a maximum of 125.

- Description of normal response

Message Setting Description

The setting range is HO2 to H14 (2 to 20).

5)Byte Count Twice greater than the No. of Points specified at 4) is set.

The number of data specified at 4) is set. Data are read in order of Hi byte
6)Data and Lo byte, and set in order of starting address data, starting address + 1
data, starting address + 2 data, ...

Example) To read the register values of 41004 (Pr. 4) to 41006 (Pr. 6) from the slave address 17 (H11)

Query message

Slave Address | Function Starting Address No. of Points CRC Check
H11 HO3 HO3 HEB HOO HO03 H77 H2B
(8bit) (8bit) (8bit) (8bit) (8bit) (8bit) (8bit) (8bit)
Normal response (Response message)
Slave Address | Function | Byte Count Data CRC Check
H11 HO3 H06 H17 H70 HOB | HB8 | HO3 | HES8 H2C HE6
(8bit) (8bit) (8bit) (8bit) | (8bit) | (8bit) | (8bit) | (8bit) | (8bit) | (8bit) (8bit)
Read value

Register 41004 (Pr. 4): H1770 (60.00Hz)
Register 41005 (Pr. 5): HOBB8 (30.00Hz)
Register 41006 (Pr. 6): HO3ES8 (10.00Hz)
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® Write multiple holding register data (H06 or 06)
You can write the description of 1) system environment variables and 4) inverter parameters assigned to the
holding register area (refer to the register list (page 209)).

Query message

1) Slave Address | 2) Function | 3) Register Address | 4) Preset Data CRC Check
(8bit) (ggi?) H (8bit) L (8bit) H (8bit) | L (8bit) | L (8bit) | H (8bit)

Normal response (Response message)

1) Slave Address | 2) Function | 3) Register Address | 4) Preset Data CRC Check
(8bit) (ggi?) H (8bit) L (8bit) H (8bit) | L (8bit) | L (8bit) | H (8bit)

- Query message setting

Message Setting Description

Set the address to which the message will be sent. Setting of address 0
enables broadcast communication

2)Function Set HOG6.

Set the address of the holding register to which data will be written.
Register address = holding register address (decimal) — 40001

For example, setting of register address 0001 writes data to the holding
register address 40002.

Set the data that will be written to the holding register. The written data is
always 2 bytes.

1)Slave Address

3)Register Address

4)Preset Data

- Description of normal response
1) to 4) (including CRC check) of the normal response are the same as those of the query message.
No response is made for broadcast communication.

Example) To write 60Hz (H1770) to 40014 (running frequency RAM) at slave address 5 (H05).

Query message

Slave Address | Function Register Address Preset Data CRC Check
HO5 HO6 HOO HOD H17 H70 H17 H99
(8bit) (8bit) (8bit) (8bit) (8bit) (8bit) (8bit) (8bit)

Normal Response (Response message)
Same data as the query message

—— CAUTION
For broadcast communication, no response is returned in reply to a query. Therefore, the next query must be made
when the inverter processing time has elapsed after the previous query.

PARAMETERS
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206

® Function diagnosis (H08 or 08)

A communication check can be made since the query message sent is returned unchanged as a response
message (function of subfunction code H00). Subfunction code HOO (Return Query Data)

Query Message
1) Slave Address | 2) Function 3) Subfunction 4) Date CRC Check
(8bit) HO8 HOO HOO H L L H
(8bit) (8bit) (8bit) (8bit) (8bit) (8bit) (8bit)
Normal Response (Response message)
1) Slave Address | 2) Function 3) Subfunction 4) Date CRC Check
(8bit) HO08 HOO HOO H L L H
(8bit) (8bit) (8bit) (8bit) (8bit) (8bit) (8bit)

- Query message setting

Message Setting Description
Set the address to which the message will be sent. Broadcast
1)Slave Address . g .
communication cannot be made (0 is invalid)
2)Function Set HO8.
3)Subfunction Set H0000.
4)Data Any data can be set if it is 2 bytes long. The setting range is HO000

to HFFFF.

- Description of normal response

1) to 4) (including CRC check) of the normal response are the same as those of the query message.

CAUTION

For broadcast communication, no response is returned in reply to a query. Therefore, the next query must be made when

the inverter processing time has elapsed

after the previous query.

® Write multiple holding register data (H10 or 16)

You can write data to multiple holding

Query message

registers.

1) Slave 2) 3) 4) No. of 5)
Address | Function | Starting Address Registers ByteCount 6) Data CRC Check
. H10 H L H L . H L L H
(8bit) (8bit) (8bity | (8bit) | (8bit) | (8bit) (BBI) | guity | (8bit) | (nx 2 8bit) | (8bit) | (8bit)
Normal Response (Response message)
1) Slave Address | 2) Function | 3) Starting Address | 4) No. of Registers CRC Check
(8bit) H10 H L H L L H
(8bit) (8bit) (8bit) | (8bit) (8bit) (8bit) (8bit)

- Query message setting

Message Setting Description
Set the address to which the message will be sent. Setting of address 0
1)Slave Address L
enables broadcast communication
2)Function Set H10.
Set the address where holding register data write will be started.
3)Starting Address Starting address = starting register address (decimal) — 40001

For example, setting of the starting address 0001 reads the data of the
holding register 40002.

4)No. of Points

Set the number of holding registers where data will be written. The number of
registers where data can be written is a maximum of 125.

5)Byte Count

The setting range is H02 to HFA (0 to 250).
Set twice greater than the value specified at 4).

6)Data

Set the data specified by the number specified at 4). The written data are set
in order of Hi byte and Lo byte, and arranged in order of the starting address
data, starting address + 1 data, starting address + 2 data ...
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- Description of normal response
1) to 4) (including CRC check) of the normal response are the same as those of the query message.

Example) To write 0.5s (HO5) to 41007 (Pr. 7) at the slave address 25 (H19) and 1s (HOA) to 41008 (Pr: 8).

Query Message

Slave . Starting . Byte

Address Function Address No. of Points Count Data CRC Check
H19 H10 HO3 HEE HOO HO02 HO04 HOO HO5 HOO HOA H86 H3D
(8bit) (8bity | (8bit) | (8bit) | 8bit) | (8bit) | (8bit) | (8bit) | (8bit) | (8bit) | (8bit) | (8bit) | (8bit)

Response message (Response message)

Slave . Starting ]
Address Function Address No. of Points | CRC Check
H19 H10 HO3 | HEE | HOO H02 H22 | H61

(8bit) (8bit) | (8bit) | (8bit) | (8bit) | (8bit) | (8bit) | (8bit)

® Read holding register access log (H46 or 70)
A response can be made to a query made by the function code HO3 or H10.
The starting address of the holding registers that succeeded in access during previous communication and the
number of successful registers are returned.
In response to the query for other than the above function code, 0 is returned for the address and number of
registers.

Query Message

1) Slave Address | 2) Function CRC Check

H46 L H
(8bit) (8bit) | (8bit)

(8bit)

Normal Response (Response message)

1) Slave Address | 2) Function | 3) Starting Address | 4) No. of Points CRC Check

H46 H L H L L H
(8bit) (8bit) (8bit) | (8bit) | (8bit)y | (8bit) | (8bit)

(8bit)

- Query message setting

Message Setting Description

Set the address to which the message will be sent. Broadcast
communication cannot be made (0 is invalid)

2)Function Set H46.

1)Slave Address

- Description of normal response

Message Setting Description
The starting address of the holding registers that succeeded in access is
returned.
3)Starting Address Starting address = starting register address (decimal) — 40001

For example, when the starting address 0001 is returned, the address of the
holding register that succeeded in access is 40002.

4)No. of Points The number of holding registers that succeeded in access is returned.
2]
Example) To read the successful register starting address and successful count from the slave address 25 (H19). ﬁ
Query Message E
Slave Address | Function CRC Check =
H19 H46 H8B HD2 é
(8bit) (8bit) (8bit) (8bit) <
o
Normal Response (Response message)
Slave Address | Function Starting Address No. of Points CRC Check
H19 H10 HO03 HEE HOO HO02 H22 H61
(8bit) (8bit) (8bit) (8bit) (8bit) (8bit) (8bit) (8bit)

Success of two registers at starting address 41007 (Pr. 7) is returned.
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® Error response
An error response is returned if the query message received from the master has an illegal function, address or
data. No response is returned for a parity, CRC, overrun, framing or busy error.

CAUTION
No response message is sent in the case of broadcast communication also.

Error response (Response message)

1) Slave Address 2) Function 3) Exception Code CRC Check
. H80 + Function . L H
(8bit) (8bit) (8bit) @bit) | (8bit)
Message Setting Description
1)Slave address Set the address received from the master.
2)Function The master-requested function code + H80 is set.
3)Exception code The code in the following table is set.

Error code list

Code Error Item Error Definition
ILLEGAL FUNCTION The set function code in the query message from the master cannot be
01 ! .
(Function code illegal) handled by the slave.

ILLEGAL DATA ADDRESS - The set reglster. address in the query message from the master cannot be
02 (Address illegal) handled by the inverter.
9 (No parameter, parameter read disabled, parameter write disabled)
ILLEGAL DATA VALUE The.set data in the query message from the master cannot be handled by
03 (Data illegal) the inverter.
9 (Out of parameter write range, mode specified, other error)

*1  An error will not occur in the following cases.
1) Function code HO3 (Read Holding Register Data )
When the No. of Points is 1 or more and there is one or more holding registers from which data can be read
2) Function code H10 (Write Multiple Holding Register Data)
When the No. of Points is 1 or more and there is 1 or more holding registers to which data can be written
Namely, when the function code HO3 or H10 is used to access multiple holding registers, an error will not occur if a non-existing holding
register or read disabled or write disabled holding register is accessed.

| REMARKS

An error will occur if all accessed holding registers do not exist.
Data read from a non-existing holding register is 0, and data written there is invalid.

- Message data mistake detection
To detect the mistakes of message data from the master, they are checked for the following errors. If an error
is detected, a trip will not occur.
Error check item
Error Item Error Definition Inverter Side Operation

The data received by the inverter differs from the
specified parity (Pr. 334 setting).

The data received by the inverter differs from the
specified stop bit length (Pr: 333).

The following data was sent from the master before 1) Pr. 343 is increased by 1 at error

Parity error

Framing error

Overrun error

the inverter completes data receiving. occurrence.
Message frame The message frame data length is checked, and the | 2) The terminal LF is output at error
error received data length of less than 4 bytes is regarded occurrence.

as an error.

A mismatch found by CRC check between the
CRC check error message frame data and calculation result is

regarded as an error.
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(6) Modbus registers
® System environment variable

7/ Communication operation and setting

Register Definition Read/Write Remarks
40002 Inverter reset Write Any value can be written
40003 Parameter clear Write Set HI965A as a written value.
40004 All parameter clear Write Set H99AA as a written value.
40006 Parameter clear *1 Write Set H5A96 as a written value.
40007 All parameter clear *1 Write Set HAA99 as a written value.
40009 Inverter status/control input instruction =2 Read/write See below.
40010 Operation mode/inverter setting *3 Read/write See below.
40014 Running frequency (RAM value) Read/write According to the Pr. 37 and Pr. 144 settings, the
frequency and selectable speed are in 1r/min
40015 Running frequency (EEPROM value) Write increments.

*1  The communication parameter values are not cleared.
*2  For write, set the data as a control input instruction. For read, data is read as an inverter operating status.
*3  For write, set data as the operation mode setting. For read, data is read as the operation mode status.

<Inverter status/control input ins

truction>

<Operation mode/inverter setting>

Bit Definition Mode Read Written
Control input instruction Inverter status Value Value

0 Stop command RUN (inverter running) =2 EXT HO0000 HO0010

1 Forward rotation command Forward rotation PU HO0001 —

2 Reverse rotation command Reverse rotation EXT

3 | RH (high speed operation command) *1 SU (up to frequency) =2 JOG HO0002 _

4 | RM (middle speed operation command) *1 OL (overload) =2 PU

5 RL (low speed operation command) *1 IPF (instantaneous power failure) 2 JoG H0003 —

6 JOG (Jog operation) *1 FU (frequency detection) =2 NET H0004 HO014

7 RT (second function selection) *1 ABC1 (fault) =2 PU+

8 AU (current input selection) *1 ABC2 (—) =2 EXT HO0005 —

Cs
9 (selection of automatic restart after 0 The restrictions depending on the
instantaneous power failure) *1 operation mode changes according

10 MRS (output stop) -1 0 to the computer link specifications.
11 STOP (start self-holding) *1 0

12 RES (reset) *1 0

13 0 0

14 0 0

15 0 Fault occurrence

*1  The signal within parentheses is the initial setting. The description changes depending on the setting of Pr. 180 to Pr. 189 (input
terminal function selection) (pagel08).
Each assigned signal is valid or invalid depending on NET. (Refer to page 178)

*2  The signal within parentheses is the initial setting. The description changes depending on the setting of Pr. 190 to Pr. 196 (output
terminal function selection) (pagell4).

® Real-time

monitor

Refer to page 123 for details of the monitor description.

Register Description Increments Register Description Increments
40201 |Output frequency 0.01Hz 0.01kW/
40202 |Output current 0.01A0.1As| | 40214 |Output power 0.1kW -3
40203 |Output voltage 0.1v 40215 |Input terminal status *1 —
40205 |Frequency setting value 0.01Hz 40216 |Output terminal status -2 —
40206 |Running speed 1r/min 40217 |Load meter 0.1%
40208 |Converter output voltage 0.1v 40220 |Cumulative energization time 1h
40209 |Regenerative brake duty 0.1% 40223 |Actual operation time 1h
40210 Electronic thermal relay function 01% 40224 |Motor load factor 0.1% n
load factor ’ 40225 |Cumulative power 1kWh 14
40211 |Output current peak value 0.01A/0.1A3 40250 |Power saving effect Variable I'll_J
40212 |Converter output voltage peak value 0.1V 40251 |Cumulative saving power Variable L
40213 |Input power 0.01kW/ 40252 |PID set point 0.1% =
0.1kW -5 40253 |PID measured value 01% e
40254 |PID deviation 0.1% E
*1  Input terminal monitor details o
b15 b0

| — | — ] — ] — ] cs |RES[STOP[|MRS|[JOG]| RH | RM | RL | RT | AU | STR | STF |

*2  Output terminal monitor details

b15

b0

| — | — | =] — 1 =1 —=1—=1—=1 —=1aBc2]ABct1] FU | oL [ IPF | SU | RUN |

*3 The setting depends on capacities. (FR-F720-02330 (FR-F740-01160) or less/FR-F720-03160 (FR-F740-01800) or more)
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210

® Parameter

Parameters | Register Parameter Name Read/Write Remarks
41000 to | Refer to the parameter list (page . The parameter number + 41000 is the
0t0 999 41999 | 61) for the parameter names. Read/write register number.
C2(902) 41902 Tgrmmal 2 frequency setting Read/write
bias (frequency)
- - 5 -
42092 Tgrmmal 2 frequency setting Read/write The analog value (%) set to C3 (902) is
bias (analog value) read.
C3(902) - -
Terminal 2 frequency setting The analog value (%) of the voltage (current)
43902 . . Read . ' .
bias (terminal analog value) applied to the terminal 2 is read.
125(903) | 41903 | 'erminal 2 frequency setting Read/write
gain (frequency)
- - S -
42093 Termlnal 2 frequency setting Read/write The analog value (%) set to C4 (903) is
gain (analog value) read.
C4(903) - -
Terminal 2 frequency setting The analog value (%) of the voltage
43903 . . Read . . .
gain (terminal analog value) (current) applied to the terminal 2 is read.
C5(904) 41904 Tgrmmal 4 frequency setting Read/write
bias (frequency)
- - 5 -
42094 Tgrmmal 4 frequency setting Read/write The analog value (%) set to C6 (904) is
C6(904) bias (analog value) read.
Terminal 4 frequency setting The analog value (%) of the current (voltage)
43904 . . Read . ' .
bias (terminal analog value) applied to the terminal 4 is read.
126(905) | 41905 | 'erminal4frequency setting Read/write
gain (frequency)
- - S -
42095 Termlnal 4 frequency setting Read/write The analog value (%) set to C7 (905) is
C7(905) gain (analog value) read.
Terminal 4 frequency setting The analog value (%) of the current (voltage)
43905 . . Read . : .
gain (terminal analog value) applied to the terminal 4 is read.
C8(930) 41930 | Current output bias signal Read/write
C9(930) 42120 | Current output bias current Read/write
C10(931) 41931 | Current output gain signal Read/write
C11(931) 42121 | Current output gain current Read/write
® Faults history
Register Definition Read/Write Remarks
40501 Fault history 1 Read/write
40502 Fault history 2 Read
40503 Fault history 3 Read Being 2 bytes in length, the data is stored as
20504 Fault history 4 Read "HO0OO". The error code can be referrred to in
2050 Faulth Read the low-order 1 byte.

505 ault !story 5 ca Performing write using the register 40501 batch-
40506 Fault history 6 Read clears the faults history. Set any value as data.
40507 Fault history 7 Read
40508 Fault history 8 Read

Fault code list

Data Description Data Description Data Description
HOO No fault H52 ILF HB3 PE2
H10 ocC1 H60 OLT HCO CPU
H11 0C2 H70 BE HC1 CTE
H12 OC3 H80 GF HC2 P24
H20 ov1 H81 LF HC4 CDO
H21 ov2 H90 OHT HC5 IOH
H22 ov3 H91 PTC HC6 SER
H30 THT HAO OPT HC7 AIE
H31 THM HA1 OP1 HF1 E.1
H40 FIN HBO PE HF6 E.6
H50 IPF HB1 PUE HF7 E.7
H51 UvT HB2 RET HFD E.13
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(7) Pr. 343 Communication error count

You can check the cumulative number of communication errors.

Parameters Setting Range Minimum Setting Range Initial Value
343 (Read only) 1 0
—— CAUTION

The number of commnication errors is temporarily stored into the RAM. As it is not stored into the EEPROM, performing
a power supply reset or inverter reset clears the value to 0.

(8) Output signal LF "alarm output (communication error warnings)"

During a communication error, the alarm signal (LF signal) is output by open collector output. The LF signal
can be assigned to the output terminal using any of Pr. 190 to Pr. 196 (output terminal function selection).

Master ‘ Alarm data ‘ ‘ Alarm data ‘ Normal data ‘ ‘ Alarm data ‘ ‘ Normal data ‘

Slave ; ; Reply data ; ; Reply data
i Not increased ! ! :
Communication | 1 | 1

Error count 0 X M 1, X 12
(Pr.343) | | | |
Signal LF oFF ON i OFF ON OFF
Y Turns off when normal data is received ‘

Communication error count is increased in Alarm data : Data resulting in
synchronization with leading edge of LF signal communication error.

CAUTION
Changing the terminal assignment using Pr. 190 to Pr. 196 (output terminal function selection) may affect the other functions. Make
setting after confirming the function of each terminal.
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(9) Signal loss detection (Pr. 539 Modbus-RTU communication check time interval)

If a signal loss (communication stop) is detected between the inverter and master as a result of a signal loss
detection, a communication error (E.SER) occurs and the inverter output is shut off.

- When the setting is "9999", communication check (signal loss detection) is not made.

- When the setting value is "0", monitor, parameter read, etc. can be performed. However, a communication error
(E.SER) occurs as soon as the inverter is switched to the network operation mode.

- A signal loss detection is made when the setting is any of "0.1s to 999.8s". To make a signal loss detection, it is
necessary to send data from the master within the communication check time interval. (The inverter makes
communication check (clearing of communication check counter) regardless of the station number setting of the data
sent from the master.)

- Communication check is started from the first communication after switching to the network operation mode (use Pr:
551 PU mode operation command source selection to change).

- Communication check time of query communication includes data absence time (3.5 byte).

Since this data absence time differs according to the communication speed, make setting considering this absence
time.

Example: RS-485 terminal communication, Pr. 539 = "0.1 to 999.8s"

Query communication |

Operation mode +— External —>|<— NET —

' Query Message 1 Query Message 2

Data absence time
(3.5 bytes or more)
|

Programmable controller (master

ster) 1
Inverter (slave)
)
)

|
Inverter (slgve : v | T
Programmable controller (master : Fault
! Response Message1 E Response Message2 (E-S_ER)
Pr539 ------------- 1--------------------:- ------ : ------------------- : --------- - - -
Communication | E/I :
check counter ! Chock s_t:a-rt_ - ~—

Broadcast communication |

Operation mode +— External —!+— NET —

Query Message 1 Query Message 2
Programmable controller (magter) —‘ !
Inverter (slave) | 4
) :
)

Inverter (slave | *

Programmable controller (master + Data absence tim
(3.5 bytes or more

(V]

—
e

Pr539 -memeeeeees | R e R
Communication | /I
check counter ! g
' Check start Time
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4.20 Special operation and frequency control

Purpose Parameter that must be Set 3G
to Page

Perform process control such as pump and air Pr. 127 to Pr. 134,

volume. PID control Pr. 575 to Pr. 577 213
Pump function by multiple motors Advanced PID function Pr. 575 to Pr. 591 226
Switch betwee.n the inverter operation and Bypa.ss-lnverter switchover Pr. 135 to Pr. 139, Pr. 159 221
bypass operation to operate. function

Avoid oYervo.Itage alarm due to regeneration by Rege.neratlon avoidance Pr. 882 to Pr. 886 235
automatic adjustment of output frequency function

4.20.1 PID control (Pr. 127 to Pr. 134, Pr. 575 to Pr. 577)

The inverter can be used to exercise process control, e.g. flow rate, air volume or pressure.
The terminal 2 input signal or parameter setting is used as a set point and the terminal 4 input signal used as a
feedback value to constitute a feedback system for PID control.

Parameter Name Initial Setting Description
Number Value Range
PID control automatic 0 to 400Hz Set the frequency at which the control is automatically
127 switchover frequency 9999 changed to PID control.
9999 Without PID automatic switchover function

10 PID reverse action Deviation value signal input
11 PID forward action (terminal 1)
20 PID reverse action Measured value (terminal 4 )

128 PID action selection 10 21 PID forward act?on Set pc.)in.t (terminal 2 or jfr. 133)
50 PID reverse action Deviation value signal input
51 PID forward action (LONWORKS , CC-Link communication)
60 PID reverse action Measured value, set point input
61 PID forward action (LONWORKS , CC-Link communication)

If the proportional band is narrow (parameter setting is small),
the manipulated variable varies greatly with a slight change of
0.1 to 1000% the measured value. Hence, as the proportional band narrows,
129 *1 PID proportional band 100% ' the response sensitivity (gain) improves but the stability
deteriorates, e.g. hunting occurs.

Gain Kp = 1/proportional band

9999 No proportional control

For deviation step input, time (Ti) required for only the integral
(1) action to provide the same manipulated variable as that for

130 *1 PID integral time 1s 0.1 to 3600s the proportional (P) action. As the integral time decreases, the
set point is reached earlier but hunting occurs more easily.
9999 No integral control.
Set the upper limit value. If the feedback value exceeds the
0to 100% setting, the FUP signal is output. The maximum input (20mA/
131 PID upper limit 9999 5V/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
0 to 100% setting range, the FDN signal is output. The maximum input 2
132 PID lower limit 9999 (20mA/5V/10V) of the measured value (terminal 4) is w
equivalent to 100%. -
9999 No function I-IEJ
. . . 0to 100% | Used to set the set point for PID control.
133 PID action set point 9999 9999 Terminal 2 input is the set point. é
For deviation lamp input, time (Td) required for providing only <
0.01to the manipulated variable for the proportional (P) action. As the o
134 *1 PID differential time 9999 10.00s differential time increases, greater response is made to a
deviation change.
9999 No differential control.
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Parameter Initial . o
Number Name Value Setting Range Description
The inverter stops operation if the output frequency after
575 Output interruption 1 0 to 3600s PID operation remains at less than the Pr. 576 setting for
detection time s longer than the time set in Pr. 575.
9999 Without output interruption function
576 Outpu.t interruption OHz 0 to 400Hz Set the frequency at which the output interruption
detection level processing is performed.
- - - S
577 Output interruption 1000% 900 to 1100% Set the. level (P.r. 577 minus 1000%) to release the PID
cancel level output interruption function.

The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 167)
*1 Pr 129, Pr. 130, Pr. 133 and Pr. 134 can be set during operation. They can also be set independently of the operation mode.

(1) PID control basic configuration
- Pr. 128 ="10, 11" (Deviation value signal input)

Inverter circuit

Set point ,/<\Deviation signal 1 ]
5 Terminal 1] Kp<1+—. +Td><S>
0to +10VDC | Tixs
(0to £5V)

To outside

Feedback signal (measured value)

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

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

Inverter circuit

Pr. 133 or ! :
terminal 2 *1 N R PID o1perat|on

Set point ! KPQJ'Ti_xS*'TdXS)
0to 5VDC L

(0to 10V, 4 to 20mA) [ Terminal 4 =*2
Feedback signal (measured value) 4 to 20mADC (0 to 5V, 0 to 10V)

Kp: Proportionality constant Ti: Integral time S: Operator Td: Differential time
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(2) PID action overview

1) Pl action

A combination of P action (P) and | action (I) for providing a i Set boint
manipulated variable in response to deviation and changes with time. Deviation - Set poin

\
Measured value
[Operation example for stepped changes of measured value] : '—Z

(Note) PI action is the sum of P and | actions. P acten |—l7 Time

I
! :
I action ! T

- 1 Time
Pl action
Time
2)PD action
A combination of P action (P) and differential control action (D) for
providing a manipulated variable in response to deviation speed to Set point
improve the transient characteristic. - < < Deviation
Measured value
[Operation example for proportional changes of measured value] P action

(Note) PD action is the sum of P and D actions.

|
|
|
|
PD !
action | ‘

Time
3) PID action
The PI action and PD action are combined to utilize the advantages of both
actions for control. Set point
. . . | ! ) : g _‘-_ Deviation
(Note) PID action is the sum of P, | and D actions. L Meaured vars
P action | |
: Time
| action 3 : .
Time
D action

PARAMETERS
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4)Reverse action
Increases the manipulated variable (output frequency) if deviation X = (set point - measured value) is positive, and
decreases the manipulated variable if deviation is negative.

Deviation Set point

[Heating] \{_\ /
Seté,?—»g Cold — Increase v
oint X<0 Hot — Decrease
P - \ Measured value

Feedback signal
(measured value)

5)Forward action
Increases the manipulated variable (output frequency) if deviation X = (set point - measured value) is negative, and
decreases the manipulated variable if deviation is positive.
[Cooling] Measured value
+ X>0 Set point

Set Too cold — Decrease
point R X<0 Hot — Increase N /

Feedback signal -
(measured value) Deviation

Relationships between deviation and manipulated variable (output frequency)

Deviation
Positive Negative
Reverse action 2 N
Forward action N 2

(3) Connection diagram

- Sink logic
. = Inverter
Pr. 128=20 MCCB Motor Pump
-Pr. 183 =14 —x R/L1 u / —
_ Power supply —x_: S/L2 Vv I P
-Pr. 191 =47 < OTL3 W
-Pr. 192=16 X
-Pr. 193=14 Forward | g
-Pr. 194=15 rotation
Reverse ¢ STR
rotation .
PID control o RT(X14)"3 2-wire type 3-wire
selection ) +2(PID)SU ¢—>During PID action Detector tYPE
2(FUP)FU ¢ Upper limit
Setting 10 *2(FDN)OL ¢—>Lower limit . . .
Potentiometer 02 “2(RL)IPF ¢ <58{;\Latrd rotation I i i
(Set point setting) Reverse rotation L
05 output (ouT C‘O,‘\/(|)24V)
SE ¢ Output signal common f } }
|
(Measured value) 4 to 20mA J ‘ ‘
(I
,7$J

AC1¢
200/220V 50/60Hz >————

*1  The power supply must be selected in accordance with the power specifications of the detector used.

*2  The used output signal terminal changes depending on the Pr. 190 to Pr. 196 (output terminal selection) setting.
*3  The used input signal terminal changes depending on the Pr. 178 to Pr. 189 (input terminal selection) setting.
*4  The AU signal need not be input.
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(4) 1/0 signals and parameter setting

Turn on the X14 signal to perform PID control. When this signal is off, PID action is not performed and normal
inverter operation is performed. (Note that the X14 signal need not be turned on for PID control via LONWORKS or
CC-Link communication.)

- Enter the set point across inverter terminals 2-5 or into Pr. 133 and enter the measured value signal across inverter
terminals 4-5. At this time, set "20" or "21" in Pr. 128.

- When entering the externally calculated deviation signal, enter it across terminals 1-5. At this time, set "10" or "11"

in Pr. 128.
Signal Tel;:::al Function Description Parameter Setting
X14 ;igt‘i’;:m' Turn on X14 to perform PID control. Set 14 in any of Pr. 178 to Pr. 189.
Depending on - -
P 178 1o Pr | PID forward! | SR 00 R e acton (125 <
X64 189 reverse action ) " Set 64 in any of Pr. 178 to Pr. 189.
switchover 10, 20), and reverse action for forward
action (Pr. 128 = 11, 21).
Enter the set point for PID control. Pr. 128 = 20, 21, Pr. 133 =9999
9 9 Set point inout 0to 5V e 0 to 100% Pr.73=1+,3,5,11,13,15
POt 0t 10V 0 to 100% Pr73=0,2, 4,10, 12, 14
0to20mA........... 0 to 100% Pr73=6,7,16,17
. Set the set value (Pr 133) from the | Pr. 128 = 20, 21, Pr. 133 = 0 to
PU — Set point input . . o
operation panel or parameter unit. 100%
= Input the deviation signal calculated Pr 128 =10+, 11
a Deviati ) | externally.
= 1 1 inﬁ‘t’"ta on sIgnal - AV t0 +5V ... ~100% to +100% Pr73=2,3,5,7,12,13, 15,17
-10V to +10V ......-100% to +100% 11); 73=0,1,4,6,10,11,14,
Input the S|gnall from the detector Pr 128 = 20, 21
(measured value signal).
4 4 ,’V'eaf“red value 440 20mA....... 0 to 100% Pr267=01
i 0t0 5V 0 to 100% Pr. 267 =1
0to 10V.............. 0 to 100% Pr.267=2
!Dewatlon value Inputlthe dewaﬂop vqlue from LONWORKS, Pr 128 = 50, 51
Communi- input CC-Link communication.
cation — Set value, Input the set value and measured value
2 measured value from LONWORKS , CC-Link Pr. 128 =60, 61
input communication.
Output to indicate that the measured Pr: 128 =20, 21, 60, 61
FUP Upper limit output | value signal exceeded the upper limit Pr: 131 % 9999
PP P 9 PP Set 15 or 115 in any of Pr. 190 to Pr.
value (Pr. 131).
196. 3
Pr. 128 =20, 21, 60, 61
FDN Lower limit outout Output when the measured value signal | Pr. 132 # 9999
P falls below the lower limit (Pr. 132). Set 14 or 114 in any of Pr. 190 to Pr.
Depending on 196. +3
5 Pr. 190 to Pr. Forward (reverse) "Hi" is output to indicate that the output
% RL 196 rotation direction indication of the parameter unit is forward | Set 16 or 116 in any of Pr. 190 to Pr.
e} outout rotation (FWD) or "Low" to indicate that it | 796. 3
P is reverse rotation (REV) or stop (STOP).
PID During PIQ Turns on during PID control. Set 47 or 147 in any of Pr. 190 to Pr.
control activated 196. +3
. . Pr. 575 #9999
SLEEP F’ID output Turn; on when the PID output interruption Set 70 or 170 in any of Pr: 190 10 Pr
interruption function is performed. 196.
SE SE Output terminal Common terminal for terminals FUP,
common FDN, RL, PID and SLEEP

*1  The shaded area indicates the parameter initial value.
*2  For the setting method via LONWORKS communication, refer to the LONWORKS communication option (FR-A7NL) instruction manual.
For the setting method via CC-Link communication, refer to the CC-Link communication option (FR-A7NC) instruction manual.
*3  When 100 or larger value is set to any of Pr: 190 to Pr. 196 (output terminal function selection), the terminal output has negative logic. (Refer to
page 114 for details)

—— CAUTION

Changing the terminal function using any of Pr. 178 to Pr. 189, 190 to Pr. 196 may affect the other functions. Please make setting
after confirming the function of each terminal.
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(5) PID control automatic switchover control (Pr. 127)

- The inverter can be started up without PID control mode only at a start.

- When the frequency is set to Pr. 127 PID control automatic switchover frequency within the range 0 to 400Hz, the
system starts up without PID operation from a start until output frequency is reached Pr. 127, and then it shifts to
PID control operation mode. Once the system has entered PID control operation, it continues PID control if the
output frequency falls to or below Pr. 127.

Output frequency

A Without
PID control PID control
+—P

v

Pr.127

} Time

STF | :
PID |

(6) PID output suspension function (SLEEP function) (SLEEP signal, Pr. 575 to Pr. 577)
- The inverter stops operation if the output frequency after PID control remains at less than the Pr. 576 Output
interruption detection level setting for longer than the time set in Pr. 575 Output interruption detection time. This function
can reduce energy consumption in the low-efficiency, low-speed range.

- When the deviation (= set value - measured value) reaches the PID output shutoff cancel level (Pr. 577 setting -
1000%) while the PID output interruption function is on, the PID output interruption function is canceled and PID
control operation is resumed automatically.

- While the PID output interruption function is on, the PID output interruption signal (SLEEP) is output. At this time,
the inverter running signal (RUN) is off and the PID control operating signal (PID) is on.

Reverse action (Pr128=10)

Deviation

Pr577-1000% [r==========mmm s s m e e R REE R Cancel
. level

Output frequency A

Pr576 |F=mmmmm e R e S EEELLET TP PP R

Less than Pr. 575 —>!
Pr. 575 or more | SLEEP period !

} Time
RUN OFF
PID : :
SLEEP ON

(7) PID monitor function
- The PID control set value, measured value and deviation value can be displayed on the operation panel and output
from terminal CA, AM.
- The deviation monitor can display a negative value on the assumption that 1000 is 0%. (The deviation monitor
cannot be output from the terminal CA, AM.)
- For the monitors, set the following values in Pr. 52 DU/PU main display data selection, Pr. 54 CA terminal function
selection, and Pr. 158 AM terminal function selection.

. . ... Minimum Terminal CA,
Setting | Monitor Description Increments | AM Full Scale Remarks
52 PID set point 0.1% 100% For deviation input (Pr. 128 = 10, 11), the monitor
53 PID measured value 0.1% 100% value is always displayed as 0.
Value cannot be set to Pr. 54 or Pr. 158.
L 0 o
54 | PID deviation 0.1% The PID deviation value of 0% is displayed as 1000.
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(8) Adjustment procedure

| Parameter setting

| Terminal setting

| Turn on the X14 signal. |

| Operation |

| Adjust the PID control parameters, Pr. 127 to Pr. 134 and Pr. 575 to Pr. 577.

Set the I/0O terminals for PID control. (Pr. 178 to Pr. 189 (Input terminal
function selection), Pr. 190 to Pr. 196 (output terminal function selection))

(9) Calibration example

(A detector of 4mA at 0°C and 20mA at 50°C is used to adjust the room temperature to 25°C under PID control.
The set point is given to across inverter terminals 2-5 (0 to 5V).)

Determination of set poind ------ Set the room temperature to 25T .
Set Pr. 128 and turn on the X14 signal to enable PID control.

Determine the set point of
what is desired to be adjusted.

!

Conversion of set point into o/}J ------ Detector specifications
o~y o~ . ot o
Calculate the ratio of the set When 0C fth and 50(? 2°0mA are use.d, theoset point 25C is 50% on
point to the detector output. the assumption that 4mAis 0% and 20mA is 100%.
Make calibration. | ------ Make the following calibration* when the target setting input (0 to 5V) and
l detector output (4 to 20mA) must be calibrated.
Setting of set point ) ------ When the set point is 50%

As the terminal 2 specifications are 0% — 0V and 100% — 5V, input 2.5V

Input a voltage across terminals to the terminal 2 for the set point of 50%.

2-5 according to the set value %.

!

Operation ) """ When the parameter unit is used for operation, input the set point (0 to
Set the proportional band (Pr. 100%) to Pr. 133.
129) to a slightly larger value, When performing operation, first set the proportional band (Pr. 129) to a
the integral time (Pr. 130) to a slightly larger value, the integral time (Pr. 130) to a slightly longer time,
slightly longer time, and the and the differential time (Pr. 134) to "9999" (no function), and while looking
differential time (Pr. 134) to at the system operation, decrease the proportional band (Pr. 129) and

"9999" (no function), and turn

on the start signal. increase the integral time (Pr. 130). For slow response system where a

deadband exists, differential control (Pr. 134) shuold be turned on and
i increased slowly.

Yes

Is the set point stable?

v

Parameter adjustment ) Parameter optimization )
To stabilize the measured value, While the measured value is stable
change the proportional band (Pr. N throughout the operation status, the
129) to a larger value, the integral proportional band (Pr. 129) may be
time (Pr. 130) to a slightly longer decreased, the integral time (Pr. 130)
time, and the differential time (Pr. decreased, and the differential time
134) to a slightly shorter time. (Pr. 134) increased.

v
Adjustment end

** When calibration — Using calibration Pr. 902 and Pr. 903 (terminal 2) or Pr. 904 and Pr. 905
is required (terminal 4), calibrate the detector output and target setting input.
Make calibration in the PU mode during an inverter stop.
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<Set point input calibration>

1. Apply the input voltage of 0% set point setting (e.g. 0V) across terminals 2-5.
2. Enterin C2 (Pr. 902) the frequency which should be output by the inverter at the deviation of 0% (e.g. O0Hz).

3.1n C3 (Pr. 902), set the voltage value at 0%.

4. Apply the voltage of 100% set point (e.g. 5V) to across terminals 2-5.
5. Enter in Pr. 125 the frequency which should be output by the inverter at the deviation of 100% (e.g. 60Hz).

6.1n C4 (Pr. 903), set the voltage value at 100%.

<Measured value calibration>

1. Apply the input current of 0% measured value (e.g. 4mA) across terminals 4-5.

2. Make calibration using C6 (Pr. 904).

3. Apply the input current of 100% measured value (e.g. 20mA) across terminals 4-5.

4. Make calibration using C7 (Pr. 905).
| REMARKS |

I - The frequency set in C5 (Pr. 904) and Pr. 126 should be the same as setin C2 (Pr. 902) and Pr. 125.

The results of the above calibration are as shown below:

[Set point setting] [Measured value]

0 5 (V)

—— CAUTION

éo (mA)

[Manipulated variable]
Manipulated variable (Hz)

|
|
|
|
|
|
|
l
100 Deviation (%)

If the multi-speed (RH, RM, RL signal) or jog operation (JOG signal) is entered with the X14 signal on, PID control is stopped

and multi-speed or jog operation is started.
If the setting is as follows, PID control becomes invalid.

Pr. 22 Stall prevention operation level = "9999" (analog variable)

Pr. 79 Operation mode selection = "6" (switchover mode))

When the Pr. 128 setting is "20" or "21", note that the input across inverter terminals 1-5 is added to the set value across

terminals 2-5.

Changing the terminal function using any of Pr. 178 to Pr. 189, Pr. 190 to Pr. 196 may affect the other functions. Please make

setting after confirming the function of each terminal.

When PID control is selected, the minimum frequency is the frequency set in Pr. 902 and the maximum frequency is the
frequency set in Pr. 903. (Pr. 1 Maximum fiequency and Pr. 2 Minimum frequency settings are also valid.)
The remote operation function is invalid during PID operation.

When the control is switched to PID control during
normal operation, the frequency command value
calculated by PID operation using OHz as standard is
used without the frequency during the operation.

Frequency
command

PID set point

during normal operation

Y

PID action Q

Normal operation
:

ON

PID operation 'Normal operation

Operation when control is switched to PID control during normal operation

¢ Parameters referred to ¢

Pr: 59 Remote function selection U35 Refer to page 92
Pr: 73 Analog input selection (35~ Refer to page 149
Pr. 79 Operation mode selection U35~ Refer to page 169

Pr. 178 to Pr. 189 (input terminal function selection) U35~ Refer to page 108
Pr. 190 to Pr. 196 (output terminal function selection) U35~ Refer to page 114
C2 (Pr: 902) to C7 (Pr. 905) Frequency setting voltage (current) bias/gain U35~ Refer to page 156
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4.20.2 Bypass-inverter switchover function (Pr. 135 to Pr. 139, Pr. 159)

The complicated sequence circuit for bypass operation is built in the inverter. Hence, merely inputting the start,
stop or automatic switchover selection signal facilitates the interlock operation of the switchover magnetic
contactor.

Parameter Initial Setting
Name

Number Value Range Description

Electronic bypass sequence 0 Without electronic bypass sequence

135 0

selection 1 With electronic bypass sequence

136 MC switchover interlock time 1s 0 to 100s | Set the operation interlock time of MC2 and MC3.

Set the time slightly longer (0.3 to 0.5s or so) than the
137 Start waiting time 0.5s 0to 100s | time from when the ON signal enters MC3 until it
actually turns on.

Inverter output is stopped (motor coast) at inverter
fault.

0 Operation is automatically switched to bypass
operation at inverter fault (Not switched when an
external thermal relay operation (E.OHT) or CPU
fault (E.CPU) occurs).

Set the frequency to switch inverter operation to
bypass operation.

. ] Inverter operation is performed from a start until Pr.
Autor_natlc switchover frequen‘fy 9999 0 to 60Hz 139 is reached, and when the output frequency is at
from inverter to bypass operation or above Pr. 139, inverter operation is automatically
switched to bypass operation.

9999 Without automatic switchover

Valid during automatic switchover operation (Pr. 139
# 9999)

When the frequency command decreases below (Pr:
139 - Pr. 159) after operation is switched from inverter
operation to bypass operation, the inverter
automatically switches operation to inverter operation
and operates at the frequency of frequency
Automatic switchover frequency command. When the inverter start command (STF/
159 range from bypass to inverter 9999 STR) is turned off, operation is switched to inverter
operation operation also.

Valid during automatic switchover operation (Pr. 139
#9999)

When the inverter start command (STF/STR) is
9999 turned off after operation is switched from inverter
operation to bypass operation, operation is switched
to inverter operation and the motor decelerates to
stop.

138 Bypass selection at a fault

139

0 to 10Hz

The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 167.)

When the motor is operated at 60Hz (or 50Hz), more efficient operation can be performed by the commercial power
supply than by the inverter. When the motor cannot be stopped for a long time for the maintenance/inspection of the
inverter, it is recommended to provide the commercial power supply circuit.

To avoid commercial power supply being applied to the inverter output side when switching between inverter
operation and commercial power supply operation, provide an interlock which the MC of the commercial power
supply side turns on only when the MC of the inverter output side is off. Using the electronic bypass sequence
function that outputs the timing signal for operation of the magnetic contactor, a complicated commercial power
supply switchover interlock can be provided by the inverter.
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(1) Connection diagram

- The following shows the connection diagram of a typical electronic bypass sequence. Sink logic, Pr. 185 ="7", Pr.
192 ="17", Pr. 193 ="18", Pr. 194 ="19"

MC2

*1

124VDC  *

*3

External
mcceB : thermal relay
— . —R/L1 U
tes  +——S/L2 Vi~ M
% , i —T/L3 Wi i —
| R1/L11
Inverter start S1/L.21
(forward rotation) .
Inverter/bypass E (S:'léF (MC1)IPF ﬁ@»
operation _ MRS |
interlock . LMC3 k
External JSG(OH)(MCZ)OL —1\1@ |
thermal reset RES \
SD “ MC2
(MC3)FU W
Frequency 10 |
setting signal g SE

L

Electronic bypass sequence connection diagram

—— CAUTION

Take caution for the capacity of the sequence output terminal.
The used terminal changes depending on the setting of Pr. 190 to
Pr. 196 (output terminal function selection).

Output Terminal Capacity

Output Terminal
Permissble Load

Inverter open collector output

(RUN, SU, IPF, OL, FU) 24VDC 0.1A
Ot hop paony ATET BT 230vac 0.3
| ' 30VDC 0.3A

Relay output option (FR-A7AR)

When connecting a DC power supply, insert a protective diode.
When connecting an AC power supply, connect a relay output
option (FR-A7AR) and use a contact output.

The used terminal changes depending on the setting of Pr. 180 to

Pr. 189 (input terminal function selection).

Use the bypass operation function in external operation mode. Be sure to connect the other power supply since the function is
not performed normally unless the connection terminals R1/L11, S1/L21 are not connected to the other power supply (power
supply that does not pass MC1).
Be sure to provide mechanical interlocks for MC2 and MC3.

- Operations of magnetic contactors (MC1, MC2, MC3)

Maanetic Operation (O: Shorted, x: Open)
9 Installation Place . During inverter At an inverter fault
Contactor Bypass operation .
operation occurrence
Between power supply and X
MC1 inverter input © © (Shorted by reset)
X
Between power supply and (Can be selected using
MC2 P PRl O X Pr. 138, always open
motor
when external thermal
relay is on)
MC3 Between inverter output and » o »
motor
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- The input signals are as indicated below.

MC Operation *6
Signal | Terminal Used Function Operation i
MC1 5 MC2 MC3
ON ..... Bypass-inverter operation o o o
Operation enable/disable enabled
MRS MRS ) _ .
selection *1 OFF ...Bypass-inverter operation No
h @] X
disabled change
ON...... Inverter operation O X O
CS CS Inverter/bypass 2 i
OFF ...Bypass operation @] x
. ON...... Forward rotation (reverse
Inverter operation command ) @) x O
(glg) STFSTR) Invalid f Fr) b . rotation)
( or bypass) -3 OFF ... Stop o < o
Set "7" in any of ) ON .....Motor normal o — —
OH External thermal relay input
Pr. 180 to Pr. 189. yinp OFF .... Motor abnormal x x x
e No No
RES RES Operating status initialization | ON-..... Initialization change x change
*4
OFF ... Normal operation O — —

*1  Unless the MRS signal is turned on, neither bypass operation nor inverter operation can be performed.

*2  The CS signal functions only when the MRS signal is on.

*3  STF (STR) functions only when both the MRS signal and CS signal are on.

*4  The RES signal enables reset input acceptance selection using Pr. 75 Reset selection/disconnected PU detection/PU stop selection.
*5  MCH1 turns off when an inverter fault occurs.

*6  MC operation

O :MC-ON

x : MC-OFF

— :Inverter operation ...........ccccoeiiiii i MC2 is off and MC3 is on
Bypass operation..........c.cccceviiiiiiiiiiiene e MC2 is on and MC3 is off

No change : The status before the signal turns on or off is held.

- The output signals are as indicated below.

Signal ueiiliral ) Description
9 (Pr. 190 10 Pr. 196 setting) P
Control signal output of inverter input side magnetic
MCA1 17
contactor MC1
Control signal output of bypass operation magnetic
MC2 18
contactor MC2
Control signal output of inverter output side
MC3 19 :
magnetic contactor MC3

PARAMETERS
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(2) Electronic bypass operation sequence

- Operation sequence example when there is no automatic switchover sequence (Pr. 139 = "9999")

P y N [
ower su
PRl OFF —
I
Operation interlock ON i | ON : Operation enabled
(MRS) OFF : ! OFF: Operation disabled
Inverter run command ON ! | | ON : Forward rotation
I
(STF) OFF ——— OFF: Stop
I |
Inverter/bypass (CS) ON ! ‘l—ll ON : Inverter operation
OFF T : OFF: Bypass operation
I
I
I

(MC1) oFF

Off only at inverter fault
I

\
|
Inverter input side MC ON [Z/] :
\
\
\

Inverter output side MC ON % %
(MC3) oFF
MC for bypass ON Indicates the delay time until

A
operation (MC2) OFF the MC turns on (off).

T TTRY

Pr.136 MC switchover interlock time
Pr.137 MC3 start (waiting time)
Pr.57 reset time

Pr.58 Switchover cushion time

j

T

I

i

|

T

I

I

I

|

T

I

I

I

!
Each timer H
Pr.57 \Pr.136

Operating status
(motor speed)

"
[
L
t
[
L
t
[
L
t
[
L
'
: T .
NV 'Coasting| Bypass | Coasting | INV Stop
| operation | ! operation ! ' operation

| |

- Operation sequence example when there is automatic switchover sequence (Pr. 139 = "9999", Pr. 159 = "9999")

sTF ON | |

OFF |
Output frequencyi Pri39 -

Frequency command

» Time

Actual motor speed

» Time

INV ON
operation MC3 OFF

Bypass mc2 ON

operation OFF
A Pr.136 MC switchover interlock time B : Pr.137 Start waiting time
C : Pr.57 Restart coasting time D : Pr.58 Restart cushion time

- Operation sequence example when there is automatic switchover sequence (Pr. 139 #"9999", Pr. 159 = "9999")

stF ON | |

OFF

Outputfrequencyf Pri39 —- —Y\’Ibﬁgé ””””””””
Frequency command A\

! : » Time
Actual motor speed | |
| ! » Time
INV ON | |
operation MC3 OFF ; ;
Bypass ON i
operation MC2 OFF ' ‘ ‘
- h <+ b 8
Cc A A B C D A A B C D
A Pr.136 MC switchover interlock time B : Pr.137 Start waiting time
C : Pr.57 Restart coasting time D : Pr.58 Restart cushion time
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(3) Operating procedure

- Procedure for operation
Operation pattern

| Power supply ON | - Pr. 135 ="1" (open collector output terminal of inverter)
v . Pr 136 ="2.0s"
| Setting the parameters | - Pr. 137="1.0s" (Set the time longer than the time from when
v MC3 actually turns on until the inverter and motor are
| Start inverter operation | connected. If the time is short, a restart may not function
il properly.)
Constant-speed bypass - Pr.57="0.5s"
operation - Pr. 58 ="0.5s" (Be sure to set this parameter when bypass
v operation is switched to inverter operation.)
Deceleration (stop)
inverter operation

2)Signal ON/OFF after parameter setting

MRS CS STF MC1 MC2 MC3 Remarks
Power supply OFF OFF OFF OFF —» ON OFF OFF — ON | External operation mode
ON (OFF) (OFF) (OFF) (OFF — ON) (OFF) (OFF - ON) | (PU operation mode)
At start OFF > ON | OFF —ON | OFF —ON ON OFF ON
(inverter)

At constant MC2 turns on after MC3

turns off
speed ON ON —> OFF ON ON OFF - ON | ON > OFF | (coasting status during this
(commercial period)
power supply) Waiting time 2s
Switched to MC3 turns on after MC2
inverter for turns off
. ON OFF - ON ON ON ON —> OFF | OFF - ON | (coasting status during this
deceleration )
(inverter) period)
Waiting time 4s
Stop ON ON ON — OFF ON OFF ON
—— CAUTION

Connect the control power supply (R1/L11, S1/L21) in front of input side MC1. If the control power supply is connected behind
input side MC1, the electronic bypass sequence function is not executed.

The electronic bypass sequence function is valid only when Pr. 135 ="1" in the external operation or combined operation mode
(PU speed command, external operation command Pr. 79 ="3"). When Pr. 135 ="1" in the operation mode other than the above,
MC1 and MC3 turn on.

When the MRS and CS signals are on and the STF (STR) signal is off, MC3 is on, but when the motor was coasted to a stop
from bypass operation last time, a start is made after the time set to Pr. 137 has elapsed.

Inverter operation can be performed when the MRS, STF (STR) and CS signals turn on. In any other case (MRS signal - ON),
bypass operation is performed.

When the CS signal is turned off, the motor switches to bypass operation. However, when the STF (STR) signal is turned off,
the motor is decelerated to a stop in the inverter operation mode.

When both MC2 and MC3 are off and either MC2 or MC3 is then turned on, there is a waiting time set in Pr. 136.

If electronic bypass sequence is made valid (Pr. 135 ="1"), the Pr. 136 and Pr. 137 settings are ignored in the PU operation
mode. The input terminals (STF, CS, MRS, OH) of the inverter return to their normal functions.

When the electronic bypass sequence function (Pr. 135 = "1") and PU operation interlock function (P~ 79 = "7") are used
simultaneously, the MRS signal is shared by the PU operation external interlock signal unless the X12 signal is assigned.
(When the MRS and CS signals turn on, inverter operation is enabled)

Changing the terminal function using any of Pr. 178 to Pr. 189, 190 to Pr. 196 may affect the other functions. Please make setting
after confirming the function of each terminal.

PARAMETERS

+ Parameters referred to ¢
Pr. 11 DC injection brake operation time U35~ Refer to page 103

Pr. 57 Restart coasting time (35~ Refer to page 132

Pr: 58 Restart cushion time (135 Refer to page 132

Pr. 79 Operation mode selection U35~ Refer to page 169

Pr. 178 to Pr. 189 (Input terminal function selection) (35~ Refer to page 108
Pr. 190 to Pr. 196 (Output terminal function selection) (35~ Refer to page 114
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4.20.3 Advanced PID function (pump function) (Pr. 575 to Pr. 591)

PID control function can adjust the volume of water, etc. by controlling a pump. Multiple motors (4 motors
maximum) can be controlled by switching between the inverter-driven operation and commercial power-
driven operation. Use Pr. 579 Motor connection function selection to select switchover operation of the motor. Up

to three auxiliary motors can be connected.

P:Lar:‘s;?r Name {;::L:I Setting Range Description
If the output frequency after PID
operation remains lower than the Pr. 576
575 :i):]tepm interruption detection 1s 010 3600s sgtting for longer than the time set in Pr:
575, the inverter stops operation.
9999 Without output interruption function
T | ravar o detectien Oz | otodo0rz | o orocssaing s performed
Level at PID output interruption function
577 Output interruption cancel level 1000% 900 to 1100% | is canceled
Set (Pr. 577 — 1000%)
0 No auxiliary motor operation
578 Auxiliary motor operation selection 0 1103 Set the number of auxiliary motors to be
run
0 Basic system
579 Motor connection function 0 1 Alternative system
selection 2 Direct system
3 Alternative-direct system
You can set the time until MC
580 MC switching interlock time 1s 0to 100s switchover interlock time when Pr. 579 =
"2, 3" is set.
You can set the time from when the MC
581 | Start waiting time 1 0 to 100s '32S;‘”tcshstdt;gt:;:t:ﬁfﬂ‘é":‘::gg i tiggnz
the MC switching time.
You can set the deceleration time for
decreasing the output frequency of the
- . . 0 to 3600s . . )
582 Auxiliary _mott?r connection-time 1s inverter if a motor connection occurs
deceleration time under advanced PID control.
9999 '(I:'Eaen(;:g).ut frequency is not forcibly
You can set the acceleration time for
increasing the output frequency of the
. . . 0 to 3600s . ] . )
583 Auxiliary motor disconnection- 1s inverter if a motor disconnection occurs
time acceleration time under advanced PID control.
9999 '(I:'::nc;tg.ut frequency is not forcibly
584 Auxiliary motor 1 starting frequency 60Hz 0 to 400Hz
585 Auxiliary motor 2 starting frequency 60Hz 0 to 400Hz :j)t(ifit;eryfrs](lttf:cy to connect an
586 Auxiliary motor 3 starting frequency 60Hz 0 to 400Hz
587 Auxiliary motor 1 stopping frequency OHz 0 to 400Hz »
588 Auxiliary motor 2 stopping frequency OHz 0 to 400Hz i(;ttgr]_e frequency to open an auxiliary
589 Auxiliary motor 3 stopping frequency OHz 0 to 400Hz
590 Auxiliary motor start detection time 5s 0 to 3600s You' can set the.delay time until the
auxiliary motor is started.
591 Auxiliary motor stop detection time 5s 0 to 3600s You can set the delay time until the

auxiliary motor is stopped.

The above parameters can be set when Pr. 160 User group read selection
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(1) Operation
- Set the number of commercial power supply operation motors in Pr. 578 Auxiliary motor operation selection and
motor switching method in Pr. 579 Motor connection function selection.

Pr.579
Setting

Name Description

The motor to be inverter-driven is always fixed and you can increase/decrease the number of

0 Basic system motors commercial power-driven by turning on and off the MC between the power supply and
motor with the output frequency.

As same as basic system (Pr. 579 = "0"), the motor to be driven by the inverter is fixed during
Alternative operation and you can control the number of motors operated by the commercial power with the
system output frequency. When the inverter stops by the sleep function, the MC between the inverter and
motor is switched to switch motors to be inverter-driven.

When the start signal is entered, the motor is started by the inverter. When the conditions to start the
next motor are established, switching MCs between the inverter and motor and the power supply and
2 Direct system motor will change the inverter driven motor to commercial power-supply operation and start the next
motor by the inverter. Adversely, when conditions to stop the motor is established while multiple motors
are running, motors stop in order of first started motor (in the commercial power-supply operation).

When the start signal is entered, the motor is started by the inverter. When the conditions to start
the next motor are established, switching MCs between the inverter and motor and the power
supply and motor will change the inverter driven motor to commercial power-supply operation and
. start the next motor by the inverter. Conversely, when the conditions for stopping the motors are
Alternative- . . . . .
3 : enabled during running of several motors, the inverter-driven motor is decelerated to s stop and
direct system . . . . .
the motors under commercial power supply operation are switched over to inverter-driven
operation after frequency search.Since frequency search is performed when the motor running
with commercial power-supply is switched to the inverter-driven operation, set a value other than
"9999" in Pr. 57 Restart coasting time. When Pr. 57 is set, the CS signal need not be turned on.

Flow rate Q

Qmax - —— — - — - —  —  —

e —

Q2 ——

|
I
|
|
I
QTN AT TN T
1
]
I

1) Pr579=0
Motor 1 (M1)
Motor 2 (M2)
Motor 3 (M3)
Motor 4 (M4)

[ )

1
2)Pr579=1 | ¥

()

O[o|10|®
I O0|®@

Motor 1 (M1)
Motor 2 (M2)
Motor 3 (M3)

OO0 @

ellelel

Motor 4 (M4)

3)Pr.579=2
Motor 1 (M1)
Motor 2 (M2)
Motor 3 (M3)
Motor 4 (M4)

\f
-
°
*27
4)Pr579=3 | 27N -
° °

| @00
@ O(0|O
@00
[ 1)

*2
(/ Time

Motor 1 (M1) NO
Motor 2 (M2) @
Motor 3 (M3) —|b O
Motor 4 (M4) [\— |/—| @
—

"\
*1  The starting order of motors is M2 - M3 — M1 if the last order is M1 — M2 — M3. (Pr. 579 ="1")
*2  The motor status in the order of elapsed time after the last inverter driving completion, from the longest (has not inverter-driven for the longest
time) to the shortest. The motor 1 (M1) starts first when power is turned on for the first time or after reset. (Pr. 579 ="3")

@ Inverter operation drive

0|0
Heleil
O|@| |

| @O/

(O Commercial power supply
operation drive

[ ] O | @\
— — ® | _ \[|—

PARAMETERS

— Stop

| REMARKs
- The starting order of motors to be driven returns to the initial status at an inverter reset. (Pr. 579 ="1, 2, 3")
- For Pr. 578 and Pr. 579, parameter write is disabled during operation. In addition, when the Pr. 578 or Pr. 579 setting has been
changed during stop, the starting order of motors also returns to the initial status.
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(2) System configuration
- Basic system (Pr. 579 ="0")

Example pistributed water

RO4 :
RO3 PUMP3 %
Inverter RO2 PUMP2
Power
o ©RST uvw«L—@ -------------
PPy PUMP1
Forward rotation STF I
Reverse rotation STR Supplied water
Advanced PID X14 | gt
control selection
PID forward-reverse X64 JOG
action switching
SD |
10 [24VDC For 2w
Setting potentiometer 9 or 2-wire type
(Set point setting)
5 Sink logic )
o ) When Pr. 183 =14, Pr. 185 = 64,
Deviation signal — L Pr 194 =72, Pr. 193 =73, Pr. 192 = 74
4

(Measured value) 4 to 20mA

Detector

+

24V

Power
supply
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- Alternative system (Pr. 579 = "1"), direct system (Pr. 579 = "2"), alternative-direct system (Pr. 579 ="3")

Example
Inverter o
MC =2 Distributed water
Power ORST  UWo—————9— —&(M1)-----
supply RIO1”
Forward rotation STF X PUMP4
Reverse rotation STR FUO RO1 X
Advanced PID X14 L
control selection RT OL¢ "%2 - '%3:
X64 ,
PID forward JOG IPF X PUMP3
action switching !
SD SuU RO2
10 RUN
Setting U — T
potentiometer 2 SE RIO3™; UMP2
(Set point setting) FR-A7AR | >:<
o (Option) - 24VDC
Deviation signal — 1 1A
4 1C
RI04 PUMP1
2A
For 2-wire|Detector
2C type
RO4 Supplied water
3A - +
3C
(Measured value) 4 to 20mA
0 24V
Power
suppl
i Sink logic

When Pr. 183 =14, Pr. 185 = 64
Pr.194=175, Pr. 193=71, Pr. 192=176
Pr191=72,Pr. 190=77, Pr. 320=73
Pr321=78, Pr.322=T74

*1  When driving three or more motors, use the plug-in option (FR-A7AR).
*2  Always provide mechanical interlocks for the MC.

(3)
- Turn the X14 signal on when performing advanced PID control. Set "14" in Pr. 186 to Pr. 189 (input terminal
function selection) to assign a function to the X14 signal.
- PID control depends on the Pr. 127 to Pr. 134 settings. (Refer to page 213)
- Use Pr.190 to Pr.196 (output terminal function selection) or relay output option (FR-A7AR) to assign functions of motor
control signal to Pr.320 to Pr.322 (RA1, RA2, RA3 output selection). (Only positive logic is available for output terminals.)

I/0 signals

Output Terminal Function
Signal Sfel-ectlon Settlng. Function
Positive Negative
logic logic
SLEEP 70 170 = During PID output interruption
RO1 71 —2 Commercial-power supply side motor 1 connection
RO2 72 —2 Commercial-power supply side motor 2 connection
RO3 73 —2 Commercial-power supply side motor 3 connection
RO4 74 —2 Commercial-power supply side motor 4 connection
RIO1 75 —2 Inverter side motor 1 connection
RIO2 76 —2 Inverter side motor 2 connection
RIO3 77 —2 Inverter side motor 3 connection
RIO4 78 —2 Inverter side motor 4 connection
SE — —2 Output terminal common

*1

*2

This value can not be setin Pr. 320
to Pr. 322 (RA1, RA2, RA3 output
selection), parameters for relay
output option (FR-A7AR).
Negative logic can not be set.
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(4) Motor switchover timing

- Switchover timing at a start (stop) of an auxiliary motor 1 in the basic system (Px 579 = "0") and alternative
system (Pr. 579 ="1").

Pr. 590:
Output frequency Motor start detection time
A : 1
Maximum | |
,,,,,,,,,,,,,,,,,,,,,,,,,,, -
frequency i !
Pr. 584: N
Motor starting ————m—#F' —— - ——— - ——-—— B e
frequency
Variaton -\ M
Pr 587 Pr. 584-Pr. 587
Motor stopping —-—- - —_ 1 S —
|
frequency | ¢ -~ i
Mminiom | -~ i 77777777777777777777
frequency i !
«— Flow
| Pr 591
Motor stop detection time
Relay output ON T When the number of
OFF motors increases
Relay output ON l When the number of
OFF motors decreases

- Switchover timing at a start (stop) of an auxiliary motor 1 in the direct system (Pr. 579 = "2") and alternative-
direct system (Pr. 579 = "3").

Pr. 590:
Output frequency Motor start detection time
A }ﬂ_h}
Maximum | L 73 777777777777777777
frequency i |
Pr. 584: ‘
Motor startingr———— - — " — " —
frequency
Variation
Pr. 587: Pr. 584-Pr. 587
Motor stopping —-—- — - —_
frequency | . -~
minimuom | -~ - 4
frequency i
b e P 580+ Pr 58I Flow
\ Pr. 591, | |
"Motor stop detection time" "Interlock time" + "start waiting time"
ON When the number of
Relay output T .
OFF motors increases
START
N
Relay output 0 l When the number of
OFF motors decreases
STOP
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(5) Waiting time setting at MC switchover (Pr. 580, Pr. 581)

- Set a switching time of MC (e.g. time until RIO1 turns on after RO1 turns off) in Pr. 580 MC switching interlock time
in the direct system (Pr. 579 = "2"). You can set the time from MC switch-over to a start (time from when RIO1
turns off and RIO2 turns on until inverter output starts). Set this time a little longer than the MC switching time.

- You can set the time from MC switch-over to a start (time from when RIO1 turns off and RIO2 turns on until
inverter output starts) in Pr. 581 Start waiting time in the direct system (Pr. 579 = "2"). Set this time a little longer
than the MC switching time.

(6) Acceleration/deceleration time when an auxiliary motor is connected and disconnected
(Pr. 582, Pr.583)

- You can set the deceleration time in Pr. 582 Auxiliary motor connection-time deceleration time for decreasing the
output frequency of the inverter if an auxiliary motor connection occurs. Set the deceleration time in Pr. 582 from
Pr. 20 Acceleration/deceleration reference frequency o stop.

The output frequency is not forcibly changed when "9999" is set.

- You can set the acceleration time in Pr. 583 Auxiliary motor disconnection-time acceleration time for accelerating the
output frequency of the inverter if an auxiliary motor disconnection occurs. Set the deceleration time in Pr. 583
from Pr. 20 Acceleration/deceleration reference frequency to stop.

The output frequency is not forcibly changed when "9999" is set.

Output frequency

Motor connection occurs N,
N ;
Pr20 f----- % v e

<—><—> Time
Pr.591  Pr583

| REMARKS |

Pr. 582 and Pr. 583 are not affected by the Pr. 21 Acceleration/deceleration time increments setting. (Setting range and setting
increments do not change.)

(7) Start of auxiliary motor (Pr. 584 to Pr. 586, Pr. 590)

- You can set the output frequency of the inverter-operated motor in Pr. 584 to Pr. 586 at which the commercial-
power supply operation motors start. When the output frequency equal to or higher than the setting continues
for longer than the time set in Pr. 590 Auxiliary motor start detection time, the commercial-power supply motors
start. In this case, the starting sequence depends on the pattern in Pr. 579 Motor connection function selection.

- Pr. 584 Auxiliary motor 1 starting frequency value means the frequency at which the first commercial-power supply
motor starts when the number of commercial-power supply motors. When starting the second commercial-
power supply motor when one commercial-power supply motor is running, set Pr. 585 Auxiliary motor 2 starting

frequency.

(8) Start of auxiliary motor (Pr. 587 to Pr. 589, Pr. 591)

- You can set the output frequency of the inverter-operated motor in Pr. 587 to Pr. 589 at which the commercial-
power supply operation motors stop. When the output frequency equal to or lower than the setting continues for
longer than the time set in Pr. 591 Auxiliary motor stop detection time, the commercial-power supply motors stop.
In this case, the stopping sequence depends on the pattern in Pr. 579 Motor connection function selection.

- Use Pr. 587 Auxiliary motor 1 stopping frequency to set the frequency at which one commercial-power supply
motor running stops. When stopping one commercial-power supply motor when two commercial-power supply
motors are running, set Pr. 588 Auxiliary motor 2 stopping frequency.

PARAMETERS
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(9) PID output interruption function (SLEEP function) (SLEEP signal, Pr. 575 to Pr. 577 )

- If the output frequency after PID operation remains lower than the Pr. 576 Output interruption detection level for
longer than the time set in Pr. 575 Output interruption detection time, the inverter stops operation. The energy
consumption in the inefficient low speed range can be reduced.

- When the deviation (= set point — measured value) reaches PID output interruption cancel level (Pr. 577 setting
—1000%) when the PID output interruption function is activated, PID output interruption function is released and
PID control operation is automatically resumed.

- PID output suspension signal (SLEEP) is output when the PID output interruption function is activated. At this
time, the inverter running signal (RUN) turns off and the PID control activated signal (PID) turns on.

Reverse action (Pr. 128 = 10)

Deviation
A
Pr.577-1000% f Cancel level
Output :
frequency A ;
Pr576
«—»
Less than Pr. 575 p,. 575 or more | SLEEP period ' >
. Time
RUN OFF
PID : :
SLEEP ON

(10) Timing diagram

- When using four motors in the basic system (Pr. 579 ="0")

STF |
(STR)
RO2 :
RO3 3 ]
RO4 i : ]
Pr590'  Pr 590 L Prso0 ‘
Pr 126 -

Inverter
M1 operation

€2 (902)

! Commercial |
\power supply,
! operation |

M2

Commercial |
power supply}
operation |

|

M3

Commercial
power supply
M4 operation
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- When using two motors in the alternative system (Pr. 597 = "1")

STF |
(STR)

Sleep

RIO1 —

I
RIO2 |

Commercial power
supply operation

L e pr 125

| Pr: 584

60Hz

Commercial power

M2 supply operation Inverter

operation

- When using two motors in the direct system (Pr. 597 = "2")

RIOT — | |
RIO2 J L
: : 1
| Pr 580 | | Pr 580
Pr. 590" | | B
Pr 125 3 | B
Pr. 584 \!Commercial power i i
| supply operation | Pr 581
M1 Inverter | - PPY OP N
. ! | H—b‘
operation | b Invert i
| | Pr3o0 | verter operation
| ! Pr. 125 &—
60Hz | |

Commercial power

'Pr 581  Pr 591 |

M2 N ! supply operation
0 Pr 587 - Invertgr
Inverter ' C2 (902) operation
operation
—— CAUTION

- When a start signal is turned off while running, MC (RO1 to RO4) turns off and the inverter decelerates.
- When an error occurs while running, MC (RO1 to RO4) turns off and the inverter output is shut off.

PARAMETERS
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- When using two motors in the alternative-direct system (Pr. 579 = "3")

|
RIO2 } | j — =
RO1 4 L - =
- i |
IPr 580 Prs8O || . B
Pr 590 1 Pri8ly o pps7+piss | N
Pri2s - " e ! 3 '
Pr 584 \ Commercial ' ‘ , i ! | i
Motor | power Motor B P 581
Speed of coasting | supply coasting i e —
motor 1(M1) operation | :
Inverter ! ! 500! Pr 580
operation | 3 | ~_N_<V7
Pr. 581 Pr 591 | Commercial
Speed of o H power
motor 2(M2) L Pr 58T supply
Inverter X operation
; Pr. 902
operation The motoris || The starting motor is
inverter-driven ||switched over from M1
after frequency || to M2 after sleep.
search.
—— CAUTION

- If the start signal is turned off during operation, the inverter-driven motor is decelerated to stop, and the motors under
commercial power supply operation are switched over to inverter-driven operation one at a time and decelerated to a stop
after frequency search in order from the longest operation time.

When an error occurs while running, MC (RO1 to RO4) turns off and the inverter output is shut off.

If the MRS signal is turned on during operation, the inverter-driven motor is shut off. Although the motor with the longest
operating time of the commercial power supply operation is switched to the inverter operation after elapse of time set in Pr.
591 Auxiliary motor stop detection time , the motor remains in the output shut off status. Frequency search is made after the
MRS signal turns off and inverter operation is started.

If the starting signal is turned on during deceleration to stop regardless of the Pr. 579 setting, operation by the advanced PID
control is performed again at the point when the signal is turned on.

+ Parameters referred to ¢
Pr. 20 Acceleration/deceleration reference frequency, Pr. 21 Acceleration/deceleration time increments U35 Refer to page 94
Pr. 127 to Pr. 134 (PID control) U35 Refer to page 213

Pr.178 to Pr:189 (input terminal function selection) (35~ Refer to page 108

Pr. 190 to Pr. 196 (output terminal function selection) U35~ Refer to page 114
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4.20.4 Regeneration avoidance function (Pr. 882 to Pr. 886)

This function detects a regeneration status and increases the frequency to avoid the regeneration status.
®Possible to avoid regeneration by automatically increasing the frequency and continue operation if the fan
happens to rotate faster than the set speed due to the effect of another fan in the same duct.

Parameter Name Initial Setting Fecrmtn
Number Value Range
. 0 Regeneration avoidance function invalid
Regeneration - - - -
882 avoidance operation 0 1 Regeneration avoidance function valid
selection 2 Regeneration avoidance function is valid only during a constant

speed operation

Set the bus voltage level at which regeneration avoidance
operates. When the bus voltage level is set to low, overvoltage

Regeneration 380VDC/ error will be less apt to occur. However, the actual deceleration
883 avoidance operation 760VDC * 300 to 800V | time increases. The set value must be higher than the power
level supply voltage x +z.
* The initial value differs according to the voltage level. (200V /
400V)
Regeneration 0 Regeneration avoidance by bus voltage change ratio is invalid
884 avoidance at 0 Set sensitivity to detect the bus voltage change ratio
deceleration 1to5 Setting 1 —» 5
detection sensitivity Detection sensitivity low —  high
Regeneration 0 to 10Hz Set the limit value of frequency which rises at activation of
885 avoidance 6H regeneration avoidance function.
z

compensation

frequency limit value 9999 Frequency limit invalid

Regeneration Adjusts responsiveness at activation of regeneration avoidance.
886 avoidance voltage 100% 0to 200% | A larger setting will improve responsiveness to the bus voltage
gain change. However, the output frequency could become unstable.

The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 167)

(1) What is regeneration avoidance function? (Pr. 882, Pr. 883)

- When the regeneration status is serious, the DC bus voltage rises and an overvoltage fault (E. OV) may occur.
When this bus voltage rise is detected and the bus voltage level reaches or exceeds Pr. 883, increasing the
frequency avoids the regeneration status.

- The regeneration avoidance operation, you can select whether it is always activated or activated only a constant
speed.

Regeneration avoidance operation Regeneration avoidance operation | Regeneration avoidance operation
example for acceleration example for constant speed example for deceleration

Pr883

Bus voltage
(VDC)

Bus voltage
(VDC)

Output
frequency(Hz)

) ~ Time
~ Time T
& 83 TR 25
25 398 During regeneration (S=1 . .
S z avoidance function operation & | During regeneration
o< = Ti avoidance function operation  Time
a ime

During regeneration Time
avoidance function operation

- Setting Pr: 882 to "1, 2" validates the regeneration avoidance function.

REMARKS |

- The inclination of the frequency increased or decreased by the regeneration avoidance function changes depending on the
regeneration status.

- The DC bus voltage of the inverter is normally about ,/2 times greater than the input voltage.
When the input voltage is 220VAC, the bus voltage is about 311VDC.
When the input voltage is 440VAC, the bus voltage is about 622VDC.
However, it varies with the input power waveform.
- The Pr. 883 setting should be kept higher than the DC bus voltage level. Otherwise, the regeneration avoidance function is always on
even in the non-regeneraion status and the frequency increases.

- While overvoltage stall (= ) is activated only during deceleration and stops the decrease in output frequency, the regeneration

avoidance function is always on (Pr. 882 = 1) or activated only during a constant speed (Pr. 882 = 2) and increases the frequency
according to the regeneration amount.

- Note that when coping parameters to the inverter without this function (inverter assembled in and before September 2005),
copied Pr.882 ="2" is regarded as Pr.882 ="0"(regeneration avoidance function invalid).

PARAMETERS
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(2) To detect the regeneration status during deceleration faster (Pr. 884)

- As the regeneration avoidance function cannot respond to an abrupt voltage change by detection of the bus
voltage level, the ratio of bus voltage change is detected to stop deceleration if the bus voltage is less than Pr. 883
Regeneration avoidance operation level.

Set that detectable bus voltage change ratio to Pr. 884 as detection sensitivity.
Increasing the setting raises the detection sensitivity

CAUTION

Too small setting (low detection sensitivity) will disable detection, and too large setting will turn on the regeneration avoidance

function if the bus voltage is varied by an input power change, etc.

(3) Limit regeneration avoidance operation frequency
(Pr. 885)
You can limit the output frequency compensated for (increased) by

the regeneration avoidance function.
- The frequency is limited to the output frequency (frequency prior to

5 Limit level regeneration avoidance operation) + Pr. 885 Regeneration avoidance
g‘é ) compensation frequency limit value during acceleration or constant
38 s speed. If the frequency increased by regeneration avoidance

§ function exceeds the limit value during deceleration, the limit value

is held until the output frequency falls to 1/2 of Pr. 885.

- When the frequency increased by regeneration avoidance function
has reached Pr. I Maximum frequency, it is limited to the maximum
frequency.

- Pr. 885 is set to "9999", regeneration avoidance function operation
frequency setting is invalid.

(4) Regeneration avoidance function adjustment (Pr. 886)

- If the frequency becomes unstable during regeneration avoidance operation, decrease the setting of Pr. 886
Regeneration avoidance voltage gain. Reversely, if sudden regeneration causes an overvoltage fault, increase the
setting.

—— CAUTION

When regeneration avoidance operation is performed, oL (overvoltage stall) is displayed and the OL signal is output.

When regeneration avoidance operation is performed, stall prevention is also activated.

The regeneration avoidance function cannot shorten the actual deceleration time taken to stop the motor. The actual
deceleration time depends on the regeneration energy consumption capability. When shortening the deceleration time,
consider using the regeneration unit (BU, FR-BU, MT-BU5, FR-CV, FR-HC, MT-HC) to consume regeneration energy at
constant speed.

When using the regeneration unit (BU, FR-BU, MT-BU5, FR-CV, FR-HC, MT-HC), set Pr. 882 to "0 (initial value)" (regeneration
avoidance function invalid). When using the regeneration unit, etc. to consume regeneration energy at deceleration, set Pr. 882
to "2" (regeneration avoidance function valid only at a constant speed).

When regeneration avoidance operation is performed, the OL signal output item of Pr 156 also becomes the target of

oL (overvoltage stall). Pr. 157 OL signal output timer also becomes the target of oL (overvoltage stall).

+ Parameters referred to ¢
Pr. 1 Maximum frequency U35 Refer to page 81

Pr. 8 Deceleration time (35 Refer to page 94

Pr. 22 Stall prevention operation level (35~ Refer to page 75
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4.21 Useful functions

Purpose Parameter that must be Set Belcihs
Page
Increase cooling fan life Cooling fan operation selection Pr. 244 237
Inverter part life display Pr. 255 to Pr. 259 238
To determine the maintenance time Maintenance output function Pr. 503, Pr. 504 241
of parts. i
p C.urrent average value monitor Pr. 555 to Pr. 557 249
signal
Freely available parameter Free parameter Pr. 888, Pr. 889 244

4.21.1 Cooling fan operation selection (Pr. 244)

I You can control the operation of the cooling fan (FR-F720-00105 or more, FR-F740-00083 or more) built in the
inverter.

Parameter

NG Name Initial Value | Setting Range Description

Operates at power on
0 Cooling fan on/off control invalid (The
cooling fan is always on at power on)

Cooling fan on/off control valid
The fan is always on while the inverter is
1 running. During a stop, the inverter status
is monitored and the fan switches on-off
according to the temperature.

244 Cooling fan operation selection 1

The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 167)

In either of the following cases, fan operation is regarded as faulty, [FN] is shown on the operation panel, and the fan
alarm output (FAN) and alarm (LF) signals are output.

-Pr. 244 ="0"
When the fan comes to a stop with power on.
-Pr. 244 ="1"

When the fan stops during the fan ON command while the inverter is running.
For the terminal used for the FAN signal output, set "25" (positive logic) or "125" (negative logic) in any of Pr. 190 to
Pr. 196 (output terminal function selection), and for the LF signal, set "98" (positive logic) or "198" (negative logic).

—— CAUTION
Changing the terminal assignment using Pr. 190 to Pr. 196 (output terminal function selection) may affect the other functions.
Please make setting after confirming the function of each terminal.

+ Parameters referred to ¢
Pr. 190 to Pr. 196 (output terminal function selection) (3 Refer to page 114

PARAMETERS
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4.21.2 Display of the life of the inverter parts (Pr. 255 to Pr .259)

Degrees of deterioration of main circuit capacitor, control circuit capacitor, cooling fan and inrush current limit
circuit can be diagnosed by monitor.
When any part has approached the end of its life, an alarm can be output by self diagnosis to prevent a fault.

(Use the life check of this function as a guideline since the life except the main circuit capacitor is calculated
theoretically.)
For the life check of the main circuit capacitor, the alarm signal (Y90) will not be output if a measuring method of
(4) is not performed.

P:Lar:‘s;?r Name Initial Value | Setting Range Description
Displays whether the control circuit capacitor,
main circuit capacitor, cooling fan, and each
255 Life alarm status display 0 (0 to 15) parts of the inrush current limit circuit has
reached the life alarm output level or not.
Reading only
256 I.nrus.h current limit circuit 100% (0 to 100%) Displayg the Qete.rioration. degree of the inrush
life display current limit circuit. Reading only
257 C'ontrol circuit capacitor life 100% (0 to 100%) D'ispllays the.deteriorat.ion degree of the control
display circuit capacitor. Reading only
Main circuit capacitor life Displays the deterioration degree of the main
258 display 100% (0 to 100%) circuit capacitor. Reading only
Displays the value measured by Pr: 259.
Setting "1" and switching the power supply off
starts the measurement of the main circuit
259 Main circuit capacitor life 0 0,1 capacitor life.
measuring (2,3,8,9) When the Pr. 259 value is "3" after powering on

again, the measuring is completed. Reads the
deterioration degree in Pr. 258.

The above parameters can be set when Pr. 160 User group read selection
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(1) Life alarm display and signal outuput (Y90 signal, Pr. 255)

- Whether any of the control circuit capacitor, main circuit capacitor, cooling fan and inrush current limit circuit has reached
the life alarm output level or not can be checked by Pr: 255 Life alarm status display and life alarm signal (Y90).

bit 15

4 Pr.255 setting read
10,0 ,0,0|0000|oooo|1|o|0|1| Pr255read . Pr g
U;I— bit0 Control circuit capacitor life

bit1 Main circuit capacitor life Bit image is d|sp|ayed
bit2 Cooling fan life in decimal
bit3 Inrush current limit circuit life

Pr. 255 Bit Inrusr! . Cooling Main Circuit | Control Circuit
(decimal) | (binary) Cu.r ren-t L'.m it Fan Life | Capacitor Life | Capacitor Life
Circuit Life
15 1111 O @) O O
14 1110 O O @] X
13 1101 (@) O X (@)
12 1100 (@) O X X
11 1011 O X O (@)
10 1010 (@) X O x
9 1001 (@) X x (@)
8 1000 O X x x
7 0111 X @) O @)
6 0110 X @) O X
5 0101 X O X O
4 0100 X O X X
3 0011 X X O O
2 0010 X X (@] X
1 0001 X X X O
0 0000 X X X X

O: With warnings, x: Without warnings

- The life alarm signal (Y90) turns on when any of the control circuit capacitor, main circuit capacitor, cooling fan and
inrush current limit circuit reaches the life alarm output level.

- For the terminal used for the Y90 signal, set "90" (positive logic) or "190" (negative logic) in any of Pr. 190 to Pr. 196
(output terminal function selection).

| REMARKS |

- The digital output option (FR-A7AY, FR-A7AR, FR-A7NC) allows the control circuit capacitor life signal (Y86), main circuit
capacitor life signal (Y87), cooling fan life signal (Y88) and inrush current limit circuit life signal (Y89) to be output individually.

—— CAUTION

Changing the terminal assignment using Pr. 190 to Pr. 196 (output terminal function selection) may affect the other functions.
Please make setting after confirming the function of each terminal.

(2) Life display of the inrush current limit circuit (Pr. 256)

- The life of the inrush current limit circuit (relay, contactor and inrush resistor) is displayed in Pr. 259.

- The number of contact (relay, contactor, thyristor) ON times is counted, and it is counted down from 100% (zero
times) every 1%/10,000 times. As soon as 10% (900,000 times) is reached, Pr. 255 bit 3 is turned on and also an
alarm is output to the Y90 signal.

(3) Control circuit capacitor life display (Pr. 257)

- The deterioration degree of the control circuit capacitor is displayed in Pr. 257 as a life.

- In the operating status, the control circuit capacitor life is calculated from the energization time and temperature,
and is counted down from 100%. As soon as the control circuit capacitor life falls below 10%, Pr. 255 bit 0 is turned
on and also an alarm is output to the Y90 signal.
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(4) Main circuit capacitor life display (Pr. 258, Pr. 259)

- The deterioration degree of the main circuit capacitor is displayed in Pr. 258 as a life.

- On the assumption that the main circuit capacitor capacitance at factory shipment is 100%, the capacitor life is
displayed in Pr. 258 every time measurement is made. When the measured value falls to or below 85%, Pr. 255 bit 1
is turned on and also an alarm is output to the Y90 signal.

- Measure the capacitor capacity according to the following procedure and check the deterioration level of the
capacitor capacity.

1) Check that the motor is connected and at a stop.

2) Set "1" (measuring start) in Pr. 259

3) Switch power off. The inverter applies DC voltage to the motor to measure the capacitor capacity while the
inverter is off.

4) After making sure that the power lamp is off, switch on the power supply again.

5) Check that "3" (measuring completion) is set in Pr. 259, read Pr .258, and check the deterioration degree of the
main circuit capacitor.

Pr. 259 Description Remarks

0 No measurement Initial value

Measurement starts when the
1 Measurement start power supply is switched off.
2 During measurement
3 Measurement complete Only displayed and cannot be
8 Forced end set
9 Measurement error

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").
When measuring, avoid the following conditions to perform.
In addition, even when "measurement completion" (Pr 259 = "3") is confirmed under the following conditions, normal
measurement can not be done.

(a)The FR-HC, MT-HC, FR-CV, MT-RC or sine wave filter is connected

(b) Terminals R1/L11, S1/L21 or DC power supply is connected to the terminal P/+ and N/-.

(c) Switch power on during measuring.

(d) The motor is not connected to the inverter.

(e) The motor is running. (The motor is coasting.)

(f

(9

(h

(

)
)
)
)

) The motor capacity is two rank smaller as compared to the inverter capacity.

)The inverter is tripped or a fault occurred while power is off.

) The inverter output is shut off with the MRS signal.

i) The start command is given while measuring.

- Operating environment: Surrounding air temperature (annual average 40°C (104°F) (free from corrosive gas, flammable gas, oil
mist, dust and dirt))

Output current (80% of the inverter rated current)

POINT i

For the accurate life measuring of the main circuit capacitor, perform after more than 3h passed since the turn off of
the power as it is affected by the capacitor temperature.

/A WARNING

/\ When 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) Cooling fan life display

- The cooling fan speed of 50% or less is detected and "FN" is displayed on the operation panel (FR-DUQO7) and
parameter unit (FR-PU04/FR-PUOQ7). As an alarm display, Pr. 255 bit 2 is turned on and also an alarm is output to
the Y90 signal.

| REMARKS |
I - When the inverter is mounted with two or more cooling fans, the life of even one cooling fan is diagnosed.
—— CAUTION

For replacement of each part, contact the nearest Mitsubishi FA center.
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4.21.3 Maintenance timer alarm (Pr. 503, Pr. 504)

When the cumulative energization time of the inverter reaches the parameter set time, the maintenance timer

output signal (Y95) is output. nr (MT) is displayed on the operation panel (FR-DUQ7).
This can be used as a guideline for the maintenance time of peripheral devices.

Parameter

Number Name Initial Value | Setting Range Description

Displays the cumulative energization time
of the inverter in 100h increments.

503 Maintenance timer 0 0 (1 to 9998) Reading only

Writing the setting of "0" clears the
cumulative energization time.

Set the time taken until when the

504 Maintenance timer alarm output 9999 0 to 9998 maintenance timer alarm output signal
set time (Y95) is output.
9999 No function

The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 167.)

First power ON

9998 4

(999800h) Set "0" in Pr.503

Maintenance

timer Pr504 b--ro
(Pr. 503) | |
—t » Time
Y95 signal OFF  |ON | oN
MT display

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

- When the Pr. 503 value reaches the time set in Pr. 504 Maintenance timer alarm output set time (100h increments), the
maintenance timer alarm output signal (Y95) is output.
For the terminal used for the Y95 signal output, assign the function by setting "95" (positive logic) or "195" (negative
logic) in any of Pr. 190 to Pr. 196 (output terminal function selection).

—— CAUTION

The cumulative energization time is counted every hour. The energization time of less than 1h is not counted.
Changing the terminal assignment using Pr. 190 to Pr. 196 (output terminal function selection) may affect the other functions.
Please make setting after confirming the function of each terminal.

+ Parameters referred to ¢
Pr. 190 to Pr. 196(output terminal function selection) U35 Refer to page 114
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4.21.4 Current average value monitor signal (Pr. 555 to Pr. 557)

The average value of the output current during
constant speed operation and the maintenance Programmable Sn“itpm L“npit“t
timer value are output as a pulse to the current controller

. . Inverter
average value monitor signal (Y93). maintenance i .
The pulse width output to the I/O module of the time - ﬁ

programmable controller or the like can be used as a
guideline due to abrasion of machines and
elongation of belt and for aged deterioration of

devices to know the maintenance time. parts have |
The current average value monitor signal (Y93) is reached their life i

output as pulse for 20s as 1 cycle and repeatedly O
output during constant speed operation.

Parameter Name Initial Setting Range

Number Value 200V class (400V class) Seeerpton

Set the time taken to average
555 Current average time 1s 0.1to 1.0s the current during start bit
output (1s).

Set the time for not obtaining

556 Data output mask time Os 0.0 to 20.0s (mask) transient state data.
Current average value Rated 02330 (01160) or less 0to 500A | Set the reference (100%) for

557 monitor signal output inverter outputting the signal of the
reference current current 03160 (01800) or more | 0 to 3600A current average value.

The above parameters can be set when Pr. 160 User group read selection="0". (Refer to page 167)
The above parameters allow its setting to be changed during operation in any operation mode even if "0" (initial value) is set in Pr. 77 Parameter write
selection.

¥ From acceleration to constant speed operation

Output
frequency

> Time
'«—— 1 cycle (20s) —«— Next cycle
Y93 signal
!, < »la- - J
1) Data output mask time ! T A A . A g ' [ 5)End pulse
When the speed has changed to constant \_ ) outpSt as low pulse
from acceleration/deceleration, Y93 signal is shape for 1 to 16.5s
r. 556 time.
not output for Pr. 336 time 4) Maintenance timer pulse
2) Start pulse The maintenance timer value (Pr. 503) is output
Output as Hi pulse shape for 1s (fixed) as Hi output pulse shape for 2 to 9s (16000h to
Output current set in Pr. 555 time is averaged. 72000h).
Pr. 503 x 100h
3) Output current average value pulse Signal output time= W % 5s

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

Pr. 557 (A)
The pulse output of the current average value monitor signal (Y93) is shown above.

For the terminal used for the Y93 signal output, assign the function by setting "93" (positive logic) or "193" (negative
logic) in any of Pr. 190 to Pr. 194 (output terminal function selection). (The function can not be assigned to Pr. 195 ABCI
terminal function selection and Pr. 196 ABC?2 terminal function selection.)

X 5s

Signal output time=

(1) Setting of Pr. 556 Data output mask time
The output current is unstable (transient state) right after the operation is changed from the acceleration/
deceleration state to the constant speed operation. Set the time for not obtaining (mask) transient state data in Pr.
556.

(2) Setting of the Pr. 555 Current average time
The average output current is calculated during Hi output of start bit (1s). Set the time taken to average the current
during start bit output in Pr. 555.
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7/ Useful functions

(3) Setting of Pr. 557 Current average value monitor signal output reference current
Set the reference (100%) for outputting the signal of the current average value. Obtain the time to output the signal
from the following calculation.

Output current average value

0,
Pr. 557 setfing x 58 (output current average value 100%/5s)

Note that the output time range is 0.5 to 9s, and it is 0.5s when the output current

average value is less than 10% of the setting value of Pr. 557 and 9s when exceeds §

180%. 3

Example)When Pr. 557 = 10A and the average value of output current is 15A 3 05 .
As 15A/10A x 5s = 7.5, the current average value monitor signal is output % 10 180 (%)=
as low pulse shape for 7.5s. o Output current average value

(4) Output of Pr. 503 Maintenance timer

After the output current average value is output as low pulse shape, the
maintenance timer value is output as high pulse shape. The output time of the
maintenance timer value is obtained from the following calculation.

Pr. 503 x 100

40000h

Note that the output time range is 2 to 9s, and it is 2s when Pr. 503 is less than
16000h and 9s when exceeds 72000h.

,\
©2
>
»>

x 568  (maintenance timer value 100%/5s)

>
»

16000 72000 (h)
Maintenance timer value

Signal output time
N

REMARKS
- Mask of data output and sampling of output current are not performed during acceleration/deceleration.

r The speed is changed to deceleration from

Output frequency /the constant speed during start bit output

- When the speed is changed to acceleration/deceleration : i
from constant speed during start bit output, the data is
judged as invalid, the start bit is output as high pulse ; ; Time
shape for 3.5s, and the end signal is output as low pulse Previous cycle— s _Invalid cycle (20s) —s«—Next cycle
shape for 16.5s.

. . Y93

The signal is output for at least 1 cycle even when signal h
acceleration/deceleration state continues after the start bit A R

5) End signal

: 2) Start bit
output is completed. Output as high Output as low pulse
pulse shape for shape for 16.5s
3.5s

- When the output current value (inverter output current monitor) is 0A on completion of the 1 cycle signal output, the signal is not
output until the speed becomes constant next time
- The current average value monitor signal (Y93) is output as low pulse shape for 20s (without data output) under the following
condition.
(a)When the motor is in the acceleration/deceleration state on completion of the 1 cycle signal output
(b)When 1-cycle signal output was ended during restart operation with the setting of automatic restart after instantaneous power
failure (Pr: 57 # "9999")
(c)When automatic restart operation was being performed with automatic restart after instantaneous power failure selected (Pr:
57 #"9999") on completion of the data output mask

—— CAUTION
Changing the terminal assignment using Pr: 190 to Pr. 196 (output terminal function selection) may affect the other functions.
Please make setting after confirming the function of each terminal.

—— ¢ Parameters referred to ¢
Pr. 190 to Pr. 196(output terminal function selection) 135~ Refer to page 114
Pr. 503 Maintenance timer (35 Refer to page 241
Pr. 57 Restart coasting time (3~ Refer to page 132

PARAMETERS
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4.21.5 Free parameter (Pr. 888, Pr. 889)

Parameters you can use for your own purposes.
You can input any number within the setting range 0 to 9999.
For example, the number can be used:
As a unit number when multiple units are used.
- As a pattern number for each operation application when multiple units are used.

- As the year and month of introduction or inspection.

Parameter o . _
Number Name Initial Value Setting Range Description
888 Free parameter 1 9999 0 to 9999 Desired values can be input. Data is
held if the invert i
889 Free parameter 2 9999 0 to 9999 tuernej\c/)?fn It the Inverter power Is

The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 167)
The above parameters allow its setting to be changed during operation in any operation mode even if "0" (initial value) is set in Pr. 77 Parameter write

selection.

| REMARKs
I Pr. 888 and Pr. 889 do not influence the inverter operation.
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4.22 Setting from the parameter unit, operation panel

Purpose Parameter that must be Set G
Page

Switch the d|§play language of the PU dls.play language Pr. 145 245
parameter unit selection
Use the setting dial of the operation
panel like a potentiometer for frequency | Operation panel operation

- . Pr. 161 245
setting. selection
Key lock of operation panel
Control of the parameter unit, operation PU buzzer control Pr. 990 247
panel buzzer
ﬁ:;:st the LCD contrast of the parameter PU contrast adjustment Pr. 991 247

4.22.1 PU display language selection (Pr. 145)

| The display language of the parameter unit (FR-PU04/FR-PUQ7) can be changed to other languages.

Parameter

Number Name Initial Value Setting Range Definition

Japanese
English
Germany
French

145 PU display language selection 1

Spanish
Italian
Swedish
7 Finnish

The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 167.)

||| WIN|[~|O

4.22.2 Operation panel frequency setting/key lock operation selection (Pr. 161)

The setting dial of the operation panel (FR-DUQO7) can be used like a potentiometer to perform operation.
The key operation of the operation panel can be disabled.

el Name Initial Value Beting Description
Number Range
Setting dial frequency
0 setting mode
- - - Key lock invalid
1 Setting dial potentiometer
161 Frequency setting/key lock 0 mode
operation selection 10 Setting dial frequency
setting mode .
- - - Key lock valid
1 Setting dial potentiometer
mode

The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 167.)

PARAMETERS
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(1) Using the setting dial like a potentiometer to set the frequency.

|Operation example | Changing the frequency from OHz to 60Hz during operation

Operation

1.Screen at powering on
The monitor display appears.

PU indication is lit.

~ I
3. Press to choose the parameter The parameter number
G

%

2.Press to choose the PU operation ’

mode.

®

setting mode. previously read appears.

4. Tumn @ until & 15 ! (Pr. 161) appears.

5.pPress @ to read the currently set value.
" 11" (initial value) appears. @ = m

6. Turn@ to change it

to the setting value " [". >

7 .Press @to set. @ = -‘i_/'m

Flicker --- Parameter setting complete!!

8. Mode/monitor check

Press twice to choose

monitor/frequency monitor.

9. Press (or) to start the inverter.

10.Turn @ until "5 000" appears.

The flickering frequency is the set frequency.
You need not press@. =

The frequency flickers for about 5s.

REMARKS |

- If the display changes from flickering "60.00" to "0.00", the setting of Pr. 161 Frequency setting/key lock operation selection may not
be "1".

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

- When the frequency is changed, it will be stored in EEPROM as the set frequency after 10s.
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7/ Setting from the parameter unit, operation panel

(2) Disable the setting dial and key operation of the operation panel (Press [MODE] long (2s))

- Operation using the setting dial and key of the operation panel can be made invalid to prevent parameter change,
and unexpected start or frequency setting.

- Set"10 or 11" in Pr. 161, then press @ for 2s to make the setting dial and key operation invalid.
- When the setting dial and key operation are made invalid, ,'-,','_-,','_ ,_-,' appears on the operation panel. When the

setting dial and key operation is invalid, ,'-,','_-,','_ ,:,' appears if the setting dial or key operation is performed. (When
the setting dial or key operation is not performed for 2s, the monitor display appears.)

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

| REMARKS

I - Even if the setting dial and key operation are disabled, the monitor display @ is valid.

4.22.3 Buzzer control (Pr. 990)

You can make the buzzer "beep" when you press key of the operation panel (FR-DU07) and parameter unit (FR-
PU04/FR-PUOQ7).

Parameter o . _—n
Number Name Initial Value Setting Range Description
0 Without buzzer
990 PU buzzer control 1 . Wi boaer

The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 167.)
The above parameters allow its setting to be changed during operation in any operation mode even if "0" (initial value) is set in Pr. 77 Parameter write
selection.

4.22.4 PU contrast adjustment (Pr. 991)

Contrast adjustment of the LCD of the parameter unit (FR-PU04/FR-PUQ7) can be performed.
Decreasing the setting value makes contrast light.

P:Lalm;e;(:r Name Initial Value Setting Range Description
0 : Light
991 PU contrast adjustment 58 0to 63 J
63: Dark

The above parameters are displayed as simple mode parameters only when the parameter unit (FR-PU04/FR-PUOQ7) is connected.
When the operation panel is connected, they can be set only when Pr. 160 User group read selection = "0". (Refer to page 167.)

PARAMETERS
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4.23 Parameter clear

—i POINT i

Set "1" in Pr. CL parameter clear to initialize parameters. (Parameters are not cleared when "1" is set in Pr. 77
Parameter write selection. In addition, calibration parameters are not cleared.)

Operation

Hz  MON © run

1.Screen at powering on A PUTEXT NET
. : ! [ =i
The monitor display appears. —

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

The parameter
3.Pressto choose the parameter . =) m numt‘?er read

setting mode. previously appears.

4 Tum g until "2~ "1 " (parameter clear)
appears. \ :

5.Press @ to read the currently set value.
" M1 (initial value) appears.

6.Tun to change it to

the setting value " "

7 .Press @ to set. @ =) -ﬂ

Flicker --- Parameter setting complete!!

()
P
N

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

: Press@ twice to show the next parameter.

Setting Description

0 Not executed.

Returns all parameters to the initial values except for calibration parameters, terminal function selection
1 parameters, etc.
Refer to the list of parameters on page 308 for availability of parameter clear.

? - and m are displayed alternately ... Why?

& The inverter is not in the PU operation mode.

1. Press .

E is lit and the monitor (4 digit LED) displays "0" (P~ 79 = "0" (initial value)).
2. Carry out operation from step 6 again.
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4.24 All parameter clear

—i POINT i

Set "1"in ALLC all parameter clear to initialize all parameters. (Parameters are not cleared when "1" is set in Pr.
77 Parameter write selection.)

Operation

MON © 10

1.Screen at powering on PU EXT NET
L L0 et
The monitor display appears. —

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

The parameter

3.Press to choose the parameter . = m number read
setting mode. previously appears.
4 .Tum g until B¢ L (all parameter %

clear) appears.

5.Press @ to read the currently set

value. @ = m
ey

" I1"(initial value) appears.

6.Tum to change it to

the setting value " }". \,

7 .Press @ to set. @ i -m

Flicker --- Parameter setting complete!!

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

- Press @ twice to show the next parameter.

Setting Description
0 Not executed.

All parameters return to the initial values. Refer to the list of parameters on page 308 for
availability of parameter clear.

? - and m are displayed alternately ... Why?

& The inverter is not in the PU operation mode.

1. Press .

E is lit and the monitor (4 digit LED) displays "0" (Pr: 79 = "0" (initial value)).
2. Carry out operation from step 6 again.

1
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4.25 Parameter copy and parameter verification

PCPY Setting Description
0 Cancel
1 Copy the source parameters to the operation panel.
2 Write the parameters copied to the operation panel into the destination inverter.
3 Verify parameters in the inverter and operation panel. (Refer to page 251.)
REMARKS |

- When the copy destination inverter is not the FR-F700 series or parameter copy write is performed after parameter copy read is

stopped, "model error (- £ 4 )" is displayed.

Refer to the parameter list on page 308 and later for availability of parameter copy.
- When the power is turned off or an operation panel is disconnected, etc. during parameter copy write, perform write again or check the
values by parameter verification.

4.25.1 Parameter copy

| Parameter settings can be copied to multiple inverters.

Operation

1.Connect the operation panel to the
copy source inverter.
e Connect it during a stop.
AN A N N N N NN NN

2 .Press to choose the parameter . 2

setting mode.

The parameter
number previously

read appears.

3.Tun until 2 P4 (parameter copy)
appears. \ N

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

S
5.Turn to change it to /

the setting value " }". ¥

NS 7,

7
6.Press to copy the source parameters - The frequency flickers
@ . / @ = for about 30s
to the operation panel. % N
About 30s later =) -

—
Flicker --- Parameter copy complete!!

(o

—s

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

8. After performing steps 2 to 5,
turn 0 to change itto " 2'".

The frequency flickers

9.Press to write the parameters copied to
@ P P N for about 30s

the operation panel to the destination inverter.

10.when copy is completed,
"2 "and " P FY flicker. —
Flicker -- Parameter copy complete!!
11 . Atter writing the parameter values to the copy
destination inverter, always reset the inverter,
e.g. switch power off once, before starting operation.
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! appears...Why? (& Parameter read error. Perform operation from step 3 again.
2 appears...\Why? (& Parameter write error. Perform operation from step 8 again.

m and m flicker alternately

(& Appears when parameters are copied between the inverter of FR-F720-02330 (FR-F740-01160) or less and FR-
F720-03160 (FR-F740-01800) or more.
1. Set"0" in Pr. 160 User group read selection.
2. Set the following setting (initial value) in Pr. 989 Parameter copy alarm release.

FR-F720-02330 (FR-F740-01160) or less FR-F720-03160 (FR-F740-01800) or more

Pr. 989 Setting 10 100
3. Reset Pr. 9, Pr. 30, Pr. 51, Pr. 52, Pr. 54, Pr. 56, Pr. 57, Pr. 70, Pr. 72, Pr. 80, Pr. 90, Pr. 158, Pr. 190 to Pr. 196, Pr. 557,
Pr. 893.

4.25.2 Parameter verification

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

Operation

1 .Replace the operation panel on the
inverter to be verified.

¢ Replace it during a stop.

2 .Screen at powering on
The monitor display appears.

3.Press to choose the parameter

setting mode.

The parameter
number read
previously appears.

4 Tum Q until P P (parameter copy)

appears.

5.Press @ to read the currently set
value.

W

71 "(initial value) appears.

6.Turnto change it to the set value

" J"(parameter copy verification mode).

7 .Press @ to read the parameter setting @ =) E The frequency flickers

of the verified inverter to the operation panel. . forabout 30s
o If different parameters exist, different
parameter numbers and - £ 5 flicker. m m
—
N 4
e Hold down @ to verify. @ =) E Flickering
Z N
8.If there is no difference, P P and 3 m m
flicker to complete verification.
—
Flicker --- Parameter verification complete!!

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

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

PARAMETERS
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4.26 Check and clear of the faults history

(1) Check for the faults history

=

[Operation panel is used
for operation]

[Operation for displaying faults history]
Eight past faults can be displayed with the setting dial.
(The latest fault is ended by ".".)

1 @ When no fault exists, m is displayed.

O Output frequency -, \ Output current 7,
=)
7,
Flickering 7 Flickering >
v
Q Flickering /4
=
B
7z N
0l |a
\Energization time ~, \ Output voltage ~,
J2001M
- Al LU
" Flickering > 7" Flickering
Faults history number
(The number of past faults is displayed.)
Press the
= O seting =
v dial.

Flickerin

N S Press the

R o5 - S
/ Q é dial.
Erﬁ] C\ﬂ

Q Flickering

= Press the
EEE - 05 -
é dial.

% NY

-
111
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(2) Clearing procedure

—i POINT i

- The faults history can be cleared by setting "1" in Er.CL Faults history clear.

Operation
. MON © 1211
1.Screen at powering on PU_EXT NET
The monitor display appears. vV REV__FWD

The parameter
number previously
read appears.

2 .Press to choose the parameter . =)

setting mode.

appears.

3.Tun until £,- 7! (faults history clear) /e
\>

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

5.Tum g to change

it to the setting value " }". @ =

6.Press @ to set. @ =)

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

: Press@ to show the setting again.

- Press @ twice to show the next parameter.
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S / PROTECTIVE FUNCTIONS

This chapter describes the basic "PROTECTIVE FUNCTION" for
use of this product.
Always read the instructions before using the equipment

5.1 Reset method of protective function........................ 256 ;
5.2 List of fault or alarm display .............ccccoveieieriinnnnnn.n. 257
5.3 Causes and corrective actions ..........cccccceeeevvennnnnn... 258 —
5.4 Correspondences between digital and actual
Characters ..o 269
5.5 Check first when you have troubles ....................... 270 2
3
4
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Reset method of protective function \‘T

When a fault occurs in the inverter, the inverter trips and the PU display automatically changes to any of the following

fault or alarm indications.

If the fault does not correspond to any of the following faults or if you have any other problem, please contact your sales

representative or distributor.

¢ Retention of fault output signal................. When 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.

e Fault or alarm indication ...............ccuvveee. When a fault or alarm occurs, the operation panel display automatically
switches to the fault or alarm indication

e Resetting method ..., When a fault occurs, the inverter output is kept stopped. Unless reset,
therefore, the inverter cannot restart. (Refer to page 256.)

¢ 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.

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 (FR-DUQ7) and parameter unit (FR-
PUO4 /FR-PUOQ7) is displayed. The inverter does not trip.

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

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

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

5.1 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 262 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 reset Inverter
status.)
RES
SD
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List of fault or alarm display

5.2 List of fault or alarm display

Operation Panel Refer Operation Panel Refer
plndication Name to Indication BT to
£--- | B~ |Fautshistory 252 £ GF | BOF |Rufoverourent o) | 269
,'-,','_',','_ o HOLD | Operation panel lock 258 E L = E.LF |Output phase loss 265

% c_ External thermal relay
g cr ,.' ‘t(,) Er1 to 4 | Parameter write error 258 c.rl E.OHT operation =2 265
s
; Eor | EPTC* | PTC thermistor operation 266
el - ——
wl" " ',. ‘t? rE1 to 4 | Copy operation error 258 Enpr E.OPT | Option fault 266
[l ol -
S — i
Crr Err | Error 259 b il E.OP1 | Communication option fault | 266
" oL | Stall prevention 260 . / E.1 | Option fault 266
oL
(overcurrent). P T = EpPE |Parameter storage device 266
) oL (Stall pr(Tventl)on 260 g g : fault
o overvoltage ———— - -
. N =B | Regenerative brake 261 -FLE E.PUE | PU disconnection 267
o ¢ prealarm £ ~Er | ERET |Retry count excess 267
§| rH TH fEIect_romc thermal relay 261 - e S Parameter storage device
= unction prealarm =| EpED E.PE2* fault 267
S| CoCcC
b PS |PU stop 260 | | S~ =
— : : c.0 E.6/
A MT | Maintenance signal output 261 ,,:- Y E.7/ |CPU fault 267
= CP | Parameter copy 261 Lo E.CPU
E - Operation panel power
s| Fn FN |Fan fault 261 cirrec E.CTE |Supply short circuit, RS-485 | .,
5 5 Ly ’ terminal power supply short
- vercurrent trip during circuit
el 1 | BEOCT | o cceleration 262 24VDC tput short
: : CooTu E pos4 |24VDC power output sho 267
s Ta E.OC2 Overcurrent trip during 262 comc circuit
CaiC constant speeld . cr am | Ecpor | Qutput current detection 268
chm 2 | E.Oc3 Overcurrent trip during 262 coou . value exceeded
coe ’ deceleration or stop I h t limit circuit
: Ci | EJon* | Inrush current limit circui 268
cr 1 | Eoyq |Regenerative overvoltage 263 caoun fault
Cai trip during acceleration . E SER* | Communication fault 268
-—r E OV2 Regenerative overvoltage 263 g ) (inverter)
Ca ) trip during constant speed con o EAIE* | Analog input fault 268
cr 3 | Eova | Regenerative overvoltagetrip | ,ea L ' g1np
Cuud ' during deceleration or stop £ 13 | E3 |Internal circuit fault 268
S mrur Inverter overload tri ——
B| EMHT | ETHT | Qonic hermal relay function)| 263 | * f an eror occurs whon using the FR-PUDHFR-PLOT. “Fault 14" i
- Motor overload trip ’
£d i E.THM (electronic thermal relay function) 264
EF! A E.FIN | Fin overheat 264
ElPF E.IPF | Instantaneous power failure | 264
- - Brake transistor alarm
£ bt E.BE detection/internal circuit fault 264
El1.,0 | EUVT |Undervoltage 265
£l L F | EILF* |Input phase loss 265
EnQL | EOLT |Stall prevention 265
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Causes and corrective actions

AN

5.3 Causes and corrective actions

(1) Error Message

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

Operation Panel il
Indication HOLD Mo
Name Operation panel lock
Description Operation lock mode is set. Operation other than @ is made invalid. (Refer to page 247.)
Check point e

Corrective action

Press for 2s to release lock.

Operation Panel

| |
Indication Er1 L
Name Write disable error
1. You attempted to make parameter setting when Pr. 77 Parameter write selection has been set to disable
parameter write.
Description 2. Frequency jump setting range overlapped.
3. Adjustable 5 points V/F settings overlapped
4. The PU and inverter cannot make normal communication
1. Check the setting of Pr. 77 Parameter write selection (Refer to [ page 166.)
Check point 2. Check the settings of Pr. 31 to 36 (frequency jump). (Refer to B page 82.)

3. Check the settings of Pr. 100 to Pr. 109 (Adjustable 5 points V/F). (Refer to B page 86.)
4. Check the connection of the PU and inverter.

Operation Panel

Er2 _

Indication g
Name Write error during operation
Description When parameter write was performed during operation with a value other than "2" (writing is enabled
P independently of operating status in any operation mode) is set in Pr. 77 and the STF (STR) is on.
Check point 1. Check the Pr. 77 setting. (Refer to B page 166.)

2. Check that the inverter is not operating.

Corrective action

1.Set"2"in Pr. 77.
2. After stopping operation, make parameter setting.

Operation Panel

| I |
Indication Er3 N
Name Calibration error
Description Analog input bias and gain calibration values are too close.
Check point Check the settings of C3, C4, C6 and C7 (calibration functions). (Refer to B page 156.)
Operation Panel - 1
Indication Erd Lo
Name Mode designation error
Description You attempted to make parameter setting in the NET operation mode when Pr. 77 is not "2".
Check point 1. Check that operation mode is "PU operation mode".

2. Check the Pr. 77 setting. (Refer to 2 page 166.)

Corrective action

1. After setting the operation mode to the "PU operation mode", make parameter setting. (Refer to page
166.)
2. After setting "2" in Pr. 77, make parameter setting.

Operation Panel rE1 _~
Indication e
Name Parameter read error
Description An error occurred in the EEPROM on the operation panel side during parameter copy reading.
Check point —_—

Corrective action

- Make parameter copy again. (Refer to page 250.)
- Check for an operation panel (FR-DUQ7) failure. Please contact your sales representative.
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Operation Panel

Indication rE2 "~ l,: l:‘
Name Parameter write error
Description 1. You attempted to perform parameter copy write (?Iuring opergtion. . N
2. An error occurred in the EEPROM on the operation panel side during parameter copy writing.
Check point Is the FWD or REV LED of the operation panel (FR-DUOQ7) lit or flickering?

Corrective action

1. After stopping operation, make parameter copy again. (Refer to page 250.)
2. Check for an operation panel (FR-DUQ7) failure. Please contact your sales representative.

Operation Panel

Indication rEs "~ ": :"
Name Parameter verification error
Description 1. Data on the operat.ion panel side and inverter siqe are diffenjent. . -
2. An error occurred in the EEPROM on the operation panel side during parameter verification.
Check point Check for the parameter setting of the source inverter and inverter to be verified.

Corrective action

1.Press @ to continue verification.

Make parameter verification again. (Refer to page 251.)
2. Check for an operation panel (FR-DUQ7) failure. Please contact your sales representative.

Operat_lon_PaneI [E4 Y
Indication [ ]
Name Model error
. 1. A different model was used for parameter write and verification during parameter copy.
Description o .
2.When parameter copy write is stopped after parameter copy read is stopped
1. Check that the verified inverter is the same model.
Check point 2. Check that the power is not turned off or an operation panel is not disconnected, etc. during

parameter copy read.

Corrective action

1. Use the same model (FR-F700 series) for parameter copy and verification.
2. Perform parameter copy read again.

Operation Panel Err. co_
Indication ) Crr,
1.The RES signal is on
. 2.The PU and inverter cannot make normal communication (contact fault of the connector)
Description

3. When the control circuit power (R1/L11, S1/L21) and the main circuit power(R/L1, S/L2, T/L3) are
connected to a separate power, it may appear at turning on of the main circuit. It is not a fault.

Corrective action

1. Turn off the RES signal.
2. Check the connection of the PU and inverter.
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(2) Warnings

When the protective function is activated, the output is not shut off.

Operation Panel oL ™ FR-PU04 oL
Indication (O FR-PUO7
Name Stall prevention (overcurrent)
When the output current of the inverter exceeds the stall prevention operation level (Pr:
Duri 22 Stall prevention operation level, etc.), this function stops the increase in frequency until
uring : A .
acceleration the overload current decreases to prevent the inverter from resulting in overcurrent trip.
When the overload current has decreased below stall prevention operation level, this
function increases the frequency again.
Duri When the output current of the inverter exceeds the stall prevention operation level (Pr.
uring s ; i . .
22 Stall prevention operation level, etc.), this function lowers the frequency until the
o constant- .
Description speed overload current decreases to prevent overcurrent trip. When the overload current has
P i decreased below stall prevention operation level, this function increases the frequency
operation up to the set value.
When the output current of the inverter exceeds the stall prevention operation level (Pr.
Duri 22 Stall prevention operation level, etc.), this function stops the decrease in frequency until
uring . o .
deceleration the overload current decreases to prevent the inverter from resulting in overcurrent trip.
When the overload current has decreased below stall prevention operation level, this
function decreases the frequency again.
1. Check that the Pr. 0 Torque boost setting is not too large.
2. Check that the Pr. 7 Acceleration time and Pr. 8 Deceleration time settings are not too small.
3. Check that the load is not too heavy.
Check point 4. Are there any failure in peripheral devices?
5

. Check that the Pr. 13 Starting frequency is not too large.
- Check the motor for use under overload.
. Check that the Pr. 22 Stall prevention operation level is appropriate.

Corrective action

. Increase or decrease the Pr: 0 Torque boost value by 1% and check the motor status. (Refer to page 72.)

. Set a larger value in Pr. 7 Acceleration time and Pr. 8 Deceleration time. (Refer to page 94.)

. Reduce the load weight.

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

. Change the Pr. 14 Load pattern selection setting.

. Set stall prevention operation currentin Pr. 22 Stall prevention operation level. (The initial value is 110%
*1.) The acceleration/deceleration time may change. Increase the stall prevention operation level with
Pr. 22 Stall prevention operation level, or disable stall prevention with Pr. 156 Stall prevention operation
selection. (Use Pr. 156 to set either operation continued or not at OL operation.)

O WN-2O®

*1  120% when LD is selected

Operation Panel oL 1 FR-PU04 oL
Indication Oy FR-PUO7
Name Stall prevention (overcurrent)
- If the regenerative energy of the motor becomes excessive and exceeds the
regenerative energy consumption capability, this function stops the decrease in
. frequency to prevent overvoltage trip. As soon as the regenerative energy has
o During .
Description deceloration decreased, decgleratlon resumes. . .
- If the regenerative energy of the motor becomes excessive when regeneration
avoidance function is selected (Pr. 882 = 1), this function increases the speed to
prevent overvoltage trip. (Refer to B page 166.)
Check point - Check for sudden speed reduction.

- Regeneration avoidance function (Pr. 882 to Pr. 886) is being used? (Refer to % page 235.)

Corrective action

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

Operation Panel PS oC FR-PU04 PS
Indication ra FR-PUO7
Name PU stop
Description Stop with @ of the PU is set in Pr. 75 Reset selection/disconnected PU detection/PU stop selection. (For Pr.
75, refer to B page 163.)
Check point Check for a stop made by pressing @ of the operation panel.

Corrective action

Turn the start signal off and release with .
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Operation Panel ' FR-PU04
Indication RB U FR-PU07 |RB
Name Regenerative brake prealarm

Appears if the regenerative brake duty reaches or exceeds 85% of the Pr. 70 Special regenerative brake
duty value. When the setting of Pr. 70 Special regenerative brake duty is the initial value (Pr. 70 ="0"), this
warning does not occur. If the regenerative brake duty reaches 100%, a regenerative overvoltage (E.

Description OV_) oceurs.
The RBP signal can be simultaneously output with the [RB] display. For the terminal used for the RBP
signal output, assign the function by setting "7" (positive logic) or "107" (negative logic) in any of Pr. 190
to Pr. 196 (output terminal function selection). (Refer to page 114)
Appears only for the FR-F720-03160 (FR-F740-01800) or more.
» Check that the brake resistor duty is not high.

Check point » Check that the Pr. 30 Regenerative function selection and Pr. 70 Special regenerative brake duty values are

correct.

Corrective action

* Increase the deceleration time.
* Check the Pr. 30 Regenerative function selection and Pr. 70 Special regenerative brake duty values.

Operation Panel TH I~ FR-PU04 TH
Indication 1 FR-PUO7
Name Electronic thermal relay function prealarm
Appears if the cumulative value of the Pr. 9 Electronic thermal O/L relay reaches or exceeds 85% of the
preset level. If it reaches 100% of the Pr: 9 Electronic thermal O/L relay setting, a motor overload trip (E.
Description THM) occurs.
The THP signal can be simultaneously output with the [TH] display. For the terminal used for the THP
signal output, assign the function by setting "8" (positive logic) or "108" (negative logic) in any of Pr. 190
to Pr. 196 (output terminal function selection). (Refer to page 114)
ch . 1. Check for large load or sudden acceleration.
eck point

2.1s the Pr. 9 Electronic thermal O/L relay setting is appropriate? (Refer to page 98.)

Corrective action

1. Reduce the load weight or the number of operation times.
2. Set an appropriate value in Pr. 9 Electronic thermal O/L relay. (Refer to page 98.)

Operation Panel MT ‘I FR-PU04
Indication r FR-PUO7 |[MT
Name Maintenance signal output

Indicates that the cumulative energization time of the inverter has reached a given time.

Description When the setting of Pr. 504 Maintenance timer alarm output set time is the initial value (Pr. 504 = "9999"),
this protective function does not function.

. The Pr. 503 Maintenance timer setting is larger than the Pr. 504 Maintenance timer alarm output set time
Check point

setting. (Refer to %) page 241.)

Corrective action

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

Operation Panel CP = FR-PU04
Indication L FR-PUO7 |[CP
Name Parameter copy
Description Appears when parameters are copied between models with capacities of FR-F720-02330 (FR-F740-
01160) or less and FR-F720-03160 (FR-F740-01800) or more.
. Resetting of Pr.9, Pr.30, Pr.51, Pr.52, Pr.54, Pr.56, Pr.57, Pr.70, Pr.72, Pr.80, Pr.90, Pr.158, Pr.190 to Pr.196,
Check point

Pr.557 and Pr.893 is necessary.

Corrective action

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

(3) 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. 196 (output terminal function selection). (Refer to page 114.)

Operation Panel EN C_ FR-PU0O4 FN
Indication e 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 an alarm.

Corrective action

Check for fan failure. Please contact your sales representative.
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(4) Fault

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

Operation Panel FR-PU04 .
P indication E.0C1 EOl FR-pug7 | OC During Acc
Name Overcurrent trip during acceleration
. When the inverter output current reaches or exceeds approximately 170% of the rated current during

Description . A . )
acceleration, the protective circuit is activated to stop the inverter output.
1. Check for sudden acceleration.
2. Check that the downward acceleration time is not long in vertical lift application.
3. Check for output short circuit.

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

5. Check that stall prevention operation is correct.

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

Corrective action

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

2.When "E.OC1" is always lit at starting, disconnect the motor once and start the inverter.
If "E.OC1" is still lit, contact your sales representative.

3. Check the wiring to make sure that output short circuit does not occur.

4. Set the Pr. 3 Base frequency to 50Hz. (Refer to page 83.)

5. Perform a correct stall prevention operation. (Refer to B page 75.)

6. Set base voltage (rated voltage of the motor, etc.) in Pr. 19 Base frequency voltage. (Refer to 2] page
83.)

Operation Panel Cre 0 FR-PU04
Indication E.0C2 CLC FR-pUo7 | Stedy Spd OC
Name Overcurrent trip during constant speed
. When the inverter output current reaches or exceeds approximately 170% of the rated current during

Description . . o . .
constant speed operation, the protective circuit is activated to stop the inverter output.
1. Check for sudden load change.

Check point 2. Check for output short circuit.

3. Check that stall prevention operation is correct.

Corrective action

1. Keep load stable.
2. Check the wiring to avoid output short circuit.
3. Check that stall prevention operation setting is correct.

(Refer to (B page 75.)

ovenionrard | cocs | EOC3 || rapoes |ocoumng e
Name Overcurrent trip during deceleration or stop
When the inverter output current reaches or exceeds approximately 170% of the rated inverter current
Description during deceleration (other than acceleration or constant speed), the protective circuit is activated to
stop the inverter output.
1. Check for sudden speed reduction.
Check point 2. Check for output short circuit.

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

Corrective action

1. Increase the deceleration time.

2. Check the wiring to avoid output short circuit.

3. Check the mechanical brake operation.

4. Check that stall prevention operation setting is correct.

(Refer to ™) page 75.)
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Operation Panel c M ' FR-PU04 .
Indication E.oV1 R Ry FR-puo7 | OV During Acc
Name Regenerative overvoltage trip during acceleration

Description

If regenerative energy causes the inverter's internal main circuit DC voltage to reach or exceed the
specified value, the protective circuit is activated to stop the inverter output. The circuit may also be
activated by a surge voltage produced in the power supply system.

Check point

1. Check for too slow acceleration. (e.g. during descending acceleration with lifting load)
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.
- Use regeneration avoidance function (Pr. 882 to Pr. 886).

(Refer to B page 235.)
2. Set a value larger than the no load current in Pr. 22 Stall prevention operation level.

oot [ eove | Efud || mert [swayspaov
Name Regenerative overvoltage trip during constant speed
If regenerative energy causes the inverter's internal main circuit DC voltage to reach or exceed the
Description specified value, the protective circuit is activated to stop the inverter output. The circuit may also be
activated by a surge voltage produced in the power supply system.
Check point 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.
- Use regeneration avoidance function (Pr: 882 to Pr. 886). (Refer to B page 235.)
- Use the 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.

oo | 0w | E£0u3 || faeoer |ovounavee
Name Regenerative overvoltage trip during deceleration or stop
If regenerative energy causes the inverter's internal main circuit DC voltage to reach or exceed the
Description specified value, the protective circuit is activated to stop the inverter output. The circuit may also be
activated by a surge voltage produced in the power supply system.
Check point Check for sudden speed reduction.

Corrective action

Increase the deceleration time. (Set the deceleration time which matches the moment of inertia of the load)
- Longer the brake cycle.
- Use regeneration avoidance function (Pr. 882 to Pr. 886). (Refer to 2% page 235.)
- Use the brake unit or power regeneration common converter (FR-CV) as required.

Opf;fiti:fa':iopine' E.THT Er R ::E_l':gg‘; Inv. Overload
Name Inverter overload trip (electronic thermal relay function) -2
If a current not less than 110%+1 of the rated output current flows and overcurrent trip does not occur
Description (170% or less), the electronic thermal relay activates to stop the inverter output in order to protect the
output transistors. (Overload capacity 110%+1 60s inverse-time characteristic)
- Check that acceleration/deceleration time is not too short.
Check point - Check that torque boost setting is not too large (small).

- Check that load pattern selection setting is appropriate for the load pattern of the using machine.
- Check the motor for use under overload.

Corrective action

Increase acceleration/deceleration time.
- Adjust the torque boost setting.
- Set the load pattern selection setting according to the load pattern of the using machine.
- Reduce the load weight.

*1

120% when LD is selected
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Operation Panel =~ ~ FR-PU0O4
B oation E.THM ErRHN FR.pUQ7 | Motor Ovrload
Name Motor overload trip (electronic thermal relay function) =2

The electronic thermal relay function in the inverter detects motor overheat due to overload or reduced
cooling capability during constant-speed operation and pre-alarm (TH display) is output when the

Description integrated value 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 integrated 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.
1. Check the motor for use under overload.

Check point 2. Check that the setting of Pr. 71 Applied motor for motor selection is correct. (Refer to =] page 102.)

3. Check that stall prevention operation setting is correct.

Corrective action

1. Reduce the load weight.
2. For a constant-torque motor, set the constant-torque motor in Pr. 71 Applied motor.

3. Check that stall prevention operation setting is correct. (Refer to 2] page 75.)

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

O ndication | EFIN EFla | fnpuss |HisinkOemp
Name Fin overheat

If the heatsink overheats, the temperature sensor is actuated to stop the inverter output.
The FIN signal can be output when the temperature becomes approximately 85% of the heatsink

Description overheat protection operation temperature.
For the terminal used for the FIN signal output, assign the function by setting "26" (positive logic) or
"126" (negative logic) in any of Pr. 190 to Pr. 196 (output terminal function selection). (Refer to B page 114)
1. Check for too high surrounding air temperature.

Check point 2. Check for heatsink clogging.

3. Check that the cooling fan is stopped. (Check that Fris displayed on the operation panel.)

Corrective action

1. Set the surrounding air temperature to within the specifications.
2. Clean the heatsink.
3. Replace the cooling fan.

FR-PU04

Operation Panel cC1r Oc
Indication E.IPF bt FR-PU0O7 Inst. Pwr. Loss
Name Instantaneous power failure

If a power failure occurs for longer than 15ms (this also applies to inverter input shut-off), the instantaneous
power failure protective function is activated to trip the inverter in order to prevent the control circuit from
malfunctioning. If a power failure persists for longer than 100ms, the fault output is not provided, and the

Description inverter restarts if the start signal is on upon power restoration. (The inverter continues operating if an
instantaneous power failure is within 15ms.) In some operating status (load magnitude, acceleration/
deceleration time setting, etc.), overcurrent or other protection may be activated upon power restoration.
When instantaneous power failure protection is activated, the IPF signal is output. (Refer to B[ page 132)

Check point Find the cause of instantaneous power failure occurrence.

Corrective action

- Remedy the instantaneous power failure.
- Prepare a backup power supply for instantaneous power failure.
- Set the function of automatic restart after instantaneous power failure (Pr. 57). (Refer to 2% page 132.)

Operation Panel r - FR-PU04
Indication E.BE [ =] = FR-PUO7 Br. Cct. Fault
Name Brake transistor alarm detection/internal circuit fault
This function stops the inverter output if a fault occurs in the brake circuit, e.g. damaged brake
. transistors when using functions of the FR-F720-03160 (FR-F740-01800) or more.
Description 5 . . )
In this case, the inverter must be powered off immediately.
For the FR-F720-02330 (FR-F740-01160) or less, it appears when an internal circuit error occurred.
- Reduce the load inertia.
Check point - Check that the frequency of using the brake is proper.

- Check that the brake resistor selected is correct.

Corrective action

For the FR-F720-03160 (FR-F740-01800) or more, when the protective function is activated even if the
above measures are taken, replace the brake unit with a new one.
For the FR-F720-02330 (FR-F740-01160) or less, replace the inverter.
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Operation Panel cCorom FR-PU0O4
Indication E.UVT Cai FR-PUO7 Under Voltage
Name Undervoltage
If the power supply voltage of the inverter decreases, the control circuit will not perform normal functions.
In addition, the motor torque wiil be insufficient and/or heat generation will increase. To prevent this, if
. the power supply voltage decreases below about 150V (300VAC for the 400V class), this function

Description .
stops the inverter output.
When a jumper is not connected across P/+-P1, the undervoltage protective function is activated.
When undervoltage protection is activated, the IPF signal is output. (Refer to page 132)

Check point 1. Check for start of large-capacity motor.

2. Check that a jumper or DC reactor is connected across terminals P/+-P1.

Corrective action

1. Check the power supply system equipment such as the power supply.
2. Connect a jumper or DC reactor across terminals P/+-P1.
3. If the problem still persists after taking the above measure, please contact your sales representative.

Operation Panel e B FR-PUO4 | Fault 14
. . E.ILF ‘- ] [] ‘-
Indication - e FR-PU07 | Input phase loss
Name Input phase loss
This fault is output when function valid setting (=1) is set in Pr. 872 Input phase loss protection selection
D inti and one phase of the three phase power input is lost.
escription When the setting of Pr. 872 Input phase loss protection selection is the initial value (Pr. 8§72 = "0"), this fault
does not occur. (Refer to B page 141.)
Check point Check for a break in the cable for the three-phase power supply input.

Corrective action

- Wire the cables properly.
- Repair a break portion in the cable.
- Check the Pr. 872 Input phase loss protection selection setting.

Operation Panel E.OLT cCrnor FR-PU04 | Stil Prev STP ( OL shown during stall
Indication : et Uy ) FR-PUO7 | prevention operation)
Name Stall prevention
s If the frequency has fallen to 0.5Hz by stall prevention operation and remains for 3s, a fault (E.OLT)
Description ! . . S . ;
appears and trips the inverter. OL appears while stall prevention is being activated.
Check point - Check the motor for use under overload. (Refer to % page 76.)

Corrective action

- Reduce the load weight.

Operation Panel = ~ FR-PU04
P Indication E.GF F LF FR.PU07 | Ground Fault
Name Output side earth (ground) fault overcurrent
Description This function stops the inverter output if a ground fault overcurrent flows due to an ground fault that
occurred on the inverter's output (load) side.
Check point Check for a ground fault in the motor and connection cable.

Corrective action

Remedy the ground fault portion.

Operation Panel c o c FR-PU04
Indication E.LF cooud Frpuo7 | o LF
Name Output phase loss
. This function stops the inverter output if one of the three phases (U, V, W) on the inverter's output side
Description (load side) is lost.
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 setting.

Operation Panel C” FR-PU04
Indication E.OHT CA FR-pug7 | O Fault
Name External thermal relay operation
If the external thermal relay provided for motor overheat protection, or the internally mounted
Descriotion temperature relay in the motor, etc. switches on (contacts open), the inverter output is stopped.
P Functions when "7" (OH signal) is set to any of Pr. 178 to Pr. 189 (input terminal function selection).
When the initial value (without OH signal assigned) is set, this protective function does not function.
- Check for motor overheating.
Check point - Check that the value of 7 (OH signal) is set correctly in any of Pr. 178 to Pr. 189 (input terminal function

selection).

Corrective action

- Reduce the load and operating duty.
- Even if the relay contacts are reset automatically, the inverter will not restart unless it is reset.
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Operation Panel E.PTC Il Il FR-PU04 | Fault 14
Indication ) LU FR-PU07 | PTC activated
Name PTC thermistor operation
Trips when the motor overheat status is detected for 10s or more by the external PTC thermistor input
connected to the terminal AU.

Description This fault functions when "63" is set in Pr. 184 AU terminal function selection and AU/PTC switchover
switch is set in PTC side. When the initial value (Pr. 184 = "4") is set, this protective function does not
function.

- Check the connection between the PTC thermistor switch and thermal relay protector.

Check point - Check the motor for operation under overload.

- Is valid setting ( = 63) selected in Pr. 184 AU terminal function selection ? (Refer to %) page 101, 108.)

Corrective action

Reduce the load weight.

Name Option fault
Appears when the AC power supply is connected to the terminal R/L1, S/L2, T/L3 accidentally when a
Description high power factor converter is connected. Appears when the switch for the manufacturer setting of the
plug-in option is changed.
- Check that the AC power supply is not connected to the terminal R/L1, S/L2, T/L3 when a high
Check point power factor converter (FR-HC, MT-HC) or power regeneration common converter (FR-CV) is

connected.

Corrective action

- Check the parameter (Pr. 30) setting and wiring.

- The inverter may be damaged if the AC power supply is connected to the terminal R/L1, S/L2, T/L3
when a high power factor converter is connected. Please contact your sales representative.

- Return the switch for the manufacturer setting of the plug-in option to the initial status. (Refer to =%
instruction manual of each option)

Optler:g’zgr;iz:nel E.OP1 ,':,'_,','-' ,' EE_::Bg;' Option 1 Fault
Name Communication option fault
Description Stops the inverter output when a communication line fault occurs in the communication option.
- Check for a wrong option function setting and operation.
Check point - Check that the plug-in option is plugged into the connector securely.

- Check for a break in the communication cable.
- Check that the terminating resistor is fitted properly.

Corrective action

- Check the option function setting, etc.
- Connect the plug-in option securely.
- Check the connection of communication cable.

Operation Panel - ' FR-PU04
Indication E.1 C. ' FR-PUo7 | Fault
Name Option fault

Stops the inverter output if a contact fault or the like of the connector between the inverter and

Description communication option occurs.
Appears when the switch for the manufacturer setting of the plug-in option is changed.

Check point 1. Check that the plug-in option is plugged into the connector securely.

P 2. Check for excess electrical noises around the inverter.

Corrective action

1. Connect the plug-in option securely.

2. Take measures against noises if there are devices producing excess electrical noises around the
inverter.
If the problem still persists after taking the above measure, please contact your sales representative
or distributor.

3. Return the switch position for the manufacturer setting of the plug-in option to the initial status. (Refer
to instruction manual of each option)

Operation Panel - = FR-PU04
plndication E.PE i FR-pUo7 | COTTuPt Memry
Name Parameter storage device fault (control circuit board)
Description Trips when a fault occurred in the parameter stored. (EEPROM failure)
Check point Check for too many number of parameter write times.

Corrective action

Please contact your sales representative.
When performing parameter write frequently for communication purposes, set "1" in Pr. 342 to enable
RAM write. Note that powering off returns the inverter to the status before RAM write.
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Operation Panel E.PE2 CoC D FR-PU04 | Fault 14
Indication ) UL FR-PUO7 | PR storage alarm
Name Parameter storage device fault (main circuit board)
Description Trips when a fault occurred in the parameter stored. (EEPROM failure)
Check point

Corrective action

Please contact your sales representative.

Operation Panel e TN FR-PU0O4
Indication E.PUE gy N ) FR-pug7 |FU LeaveOut
Name PU disconnection
- This function stops the inverter output if communication between the inverter and PU is suspended,
e.g. the operation panel and parameter unit is disconnected, when "2", "3", "16" or "17", "102", "103",
"116" or "117" was set in Pr. 75 Reset selection/disconnected PU detection/PU stop selection.
Descriotion - This function stops the inverter output when communication errors occurred consecutively for more
P than permissible number of retries when a value other than "9999" is set in Pr. 121 Number of PU
communication retries during the RS-485 communication with the PU connector.
- This function stops the inverter output if communication is broken for the period of time set in Pr. 122
PU communication check time interval during the RS-485 communication with the PU connector.
Check point - Check that the FR-DUO7 or parameter unit (FR-PU04/FR-PUQ7) is fitted tightly.

- Check the Pr. 75 setting.

Corrective action

Fit the FR-DUOQ7 or parameter unit (FR-PUO4/FR-PUOQ7) securely.

Operation Panel = =~ FR-PU0O4
" Indication E-RET CrEd FR-Pyo7 | Retry No Over
Name Retry count excess
If operation cannot be resumed properly within the number of retries set, this function trips the inverter.
Description Functions only when Pr. 67 Number of retries at fault occurrence is set. When the initial value (Pr. 67 = "0")
is set, this fault does not occur.
Check point Find the cause of fault occurrence.

Corrective action

Eliminate the cause of the fault preceding this error indication.

E. 6 = - Fault 6
Operation Panel I= ~ FR-PU04
Indication E.7 C. ' FR-Puo7 | Fault?
e
E.CPU L CPU Fault
Name CPU fault
Description Stops the inverter output if the communication fault 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 E.CTE cCrrc FR-PU04 | ——
Indication ' e FR-PUO7 |E.CTE
Name Operation panel power supply short circuit, RS-485 terminal power supply short circuit

When the operation panel power supply (PU connector) is shorted, this function shuts off the power
output and stops the inverter output. At this time, the operation panel (parameter unit) cannot be used

Description and RS-485 communication from the PU connector cannot be made. When the internal power supply

P for RS-485 terminals are shorted, this function shuts off the power output.
At this time, communication from the RS-485 terminals cannot be made.
To reset, enter the RES signal or switch power off, then on again.
. 1. Check for a short circuit in the PU connector cable.
Check point

2. Check that the RS-485 terminals are connected correctly.

Corrective action

1.Check the PU and cable.
2. Check the connection of the RS-485 terminals

Operation Panel ‘BN FR-PU04
Indication E.P24 U FrR-pUo7 | E-P24
Name 24VDC power output short circuit
When the 24VDC power output from the PC terminal is shorted, this function shuts off the power output.
Description At this time, all external contact inputs switch off. The inverter cannot be reset by entering the RES
signal. To reset it, use the operation panel or switch power off, then on again.
Check point - Check for a short circuit in the PC terminal output.

Corrective action

- Remedy the ground fault portion.
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Operation Panel el ui I FR-PUO04 | Fault 14
Indication E.CDO coou FR-PUO7 |OCd
- =l - etect level
Name Output current detection value exceeded
Trips when the output current exceeds the Pr. 150 Output current detection level setting. Functions when
Description Pr. 167 Output current detection operation selection is set to "1".
When the initial value (Pr. 167 = "0") is set, this fault does not occur.
Check the settings of Pr. 150 Output current detection level, Pr. 151 Output current detection signal delay time,
Check point Pr. 166 Output current detection signal retention time, Pr. 167 Output current detection operation selection.

(Refer to B page 119.)

Operation Panel E.IOH Co FR-PUO4 | Fault 14
Indication ) L FR-PUO7 | Inrush overheat
Name Inrush current limit circuit fault
Description Trips when the resistor of the inrush current limit circuit overheats. The inrush current limit circuit fault
- Check that frequent power ON/OFF is not repeated.
- Check that no meltdown is found in the primary side fuse (5A) in the power supply circuit of the
Check point inrush current suppression circuit contactor (FR-F740-03250 or more) or no fault is found in the

power supply circuit of the contactor.
- Check that the power supply circuit of inrush current limit circuit contactor is not damaged.

Corrective action

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

Operation Panel E.SER cCCC FR-PU04 | Fault 14
Indication ) L.t FR-PUO7 | VFD Comm error
Name Communication fault (inverter)

This function stops the inverter output when communication error occurs consecutively for more than

Description permissible retry count \{vhe_n a value other than "999_9" is set ﬁn Pr. 335 RS-485 communi‘cation retry count
during RS-485 communication from the RS-485 terminals. This function also stops the inverter output if
communication is broken for the period of time set in Pr. 336 RS-485 communication check time interval.

Check point Check the RS-485 terminal wiring.

Corrective action

Perform wiring of the RS-485 terminals properly.

Operation Panel E.AIE conC FR-PU04 | Fault 14
Indication . Lo FR-PUO7 | Analog in error
Name Analog input fault
. Trips when 30mA or more is input or a voltage (7.5V or more) is input with the terminal 2/4 set to
Description .
current input.
Check point Check the setting of Pr. 73 Analog input selection and Pr. 267 Terminal 4 input selection. (Refer to %] page

149.)

Corrective action

Either give a frequency command by current input or set Pr: 73 Analog input selection or Pr. 267 Terminal
4 input selection to voltage input.

Operation Panel -~ 17 FR-PU04
Indication E13 cC. 13 FR-PUo7 | Fault13
Name Internal circuit fault
Description Trips when an internal circuit error occurred.

Corrective action

Please contact your sales representative.

—— CAUTION

« If protective functions of E.ILF, E.PTC, E.PE2, E.CDO, E.IOH, E.SER, E.AIE are activated when using the FR-PU04, "Fault 14"

appears.

Also when the faults history is checked on the FR-PUO04, the display is "E.14".
+ [f faults other than the above appear, contact your sales representative.
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Correspondences between digital and

actual characters

5.4 Correspondences between digital and actual characters

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

Actual | Digital
(=)
1
O
/
L)
=
)
=
=)
l-ll
-
5
-
@ =
=)
] ,/
,t/\
l’__/
—/
® | [

Actual

Digital

FHHEEEEEE (]

o)D)

==

-

=
'~

(!

(TR

S~
<

|l

=
~-

=

Actual

Digital

D8 EE @ EE P EE
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Check

first when you have troubles X

5.5

Check first when you have troubles

set the

—i POINT i

If the cause is still unknown after every check, it is recommended to initialize the parameters (initial value) then re-

required parameter values and check again.

5.5.1

Motor does not start

il

Check the value of Pr. 0 Torque boost setting. (Refer to page 72) ‘

SE

Check the main circuit.‘

—Check that a proper power supply voltage is applied (operation panel display is provided).
—Check that the motor is connected properly.
—Check that the jumper across P/+-P1 is connected.

SE

Check the input signals

—Check that 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, FWD or REV LED on the operation panel flickers.)

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

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

—Check that the CS signal is not OFF with automatic restart after instantaneous power failure function
is selected (Pr. 57 = "9999").

—Check that the sink or source jumper connector is fitted securely. (Refer to page 30.)

| Check that the voltage/current input switch is correctly set for analog input signal (0 to 5V/0 to 10V, 4
to 20mA).

Check the parameter settings ‘

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

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

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

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

—Check that frequency settings of each running frequency (such as multi-speed operation) are not zero.
Check that especially the Pr. 1 Maximum frequency setting is not zero.

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

—Check that the operation location by Pr. 550 and Pr. 551 is appropriate.
((Refer to page 178.)

B

Inspection of load ‘

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

5.5.2

Motor generates abnormal noise

—No

270

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.
(When operating the inverter with the carrier frequency of 3kHz or more set in Pr. 72, the carrier
frequency will automatically decrease if the output current of the inverter exceeds the value in
parenthesis of the rated output current on page 288. This may cause the motor noise to increase.
But it is not a fault.)

—Check for any mechanical looseness.
—Contact the motor manufacturer.




7 Check first when you have troubles

5.5.3 Motor generates heat abnormally

Is the fan for the motor is running? (Check for accumulated dust.)
Check that the load is not too heavy. Lighten the load.

Check that the inverter output voltages (U, V, W) balanced.
Check that the Pr.0 Torque boost setting is correct.

Was the motor type set? Check the setting of Pr. 71 Applied motor:

5.5.4 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 112)

5.5.5 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, Calibration parameter C2 to C7 settings are correct
Check that the input signal lines are not affected by external noise.

(Use shielded cables)

Check that the load is not too heavy.

Check that the Pr. 31 to Pr. 36 (frequency jump) settings are correct.

5.5.6 Acceleration/deceleration is not smooth

Check that the load is not too heavy.
L—Check that the torque boost (Pr. 0, Pr. 46) setting is not too large and the stall prevention function is not
activated.

’:Check that the acceleration and deceleration time settings are not too short.

5.5.7 Motor currentis large

Check that the load is not too heavy.

Check that the Pr. 0 Torque boost setting is correct.

Check that the Pr: 3 Base frequency setting is correct.

Check that the Pr. 14 Load pattern selection setting is appropriate.
Check that the Pr. 19 Base frequency voltage setting is correct.

5.5.8 Speed does not increase

—Check that the Pr. I Maximum firequency setting is correct. (If you want to run the motor at 120Hz or more,
set Pr. 18 High speed maximum frequency. (Refer to page 81.))

—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 and the stall prevention function is not
activated.

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

5.5.9 Speed varies during operation

4{ 1) Inspection of Ioad‘

LCheck that the load is not varying.
—{2) Check the input signals|

Check that the frequency setting signal is not varying.

Check that the frequency setting signal is not affected by noise.

Check for a malfunction due to undesirable currents when the transistor output unit is connected.
(Refer to page 31)

3) Others
Check that the wiring length is not too long for V/F control
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5.5.10 Operation mode is not changed properly

1) Inspection of load|

LCheck that the STF or STR signal is off.
When it is on, the operation mode cannot be changed.

2) Parameter setting |

—Check the Pr. 79 setting.
When the Pr. 79 Operation mode selection setting is "0" (initial value), the inverter is placed in the
external operation mode at input power-on. At this time, pressing “\EPTUT/ on the operation panel
(press m when the parameter unit (FR-PU04/FR-PUOQ7) is used) switches the mode 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 appropriate.
((Refer to page 178.).)

5.5.11 Operation panel (FR-DUO7) display is not operating

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

5.5.12 POWER lamp is not lit

_—Check that wiring is securely performed and installation is correct.

5.5.13 Parameter write cannot be performed

Make sure that operation is not being performed (signal STF or STR is not ON).

Make sure that you are not attempting to set the parameter in the external operation mode.
Check Pr. 77 Parameter write selection.

Check Pr. 161 Frequency setting/key lock operation selection.

Check that the operation location by Pr. 550 and Pr. 551 is appropriate.

((Refer to page 178.).)
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6 PRECAUTIONS FOR
MAINTENANCE AND INSPECTION

This chapter describes the "PRECAUTIONS FOR MAINTENANCE
AND INSPECTION" of this product.
Always read the instructions before using the equipment

6.1 Inspection item .........covviiiiiiiiiii e 274

6.2 Measurement of main circuit voltages, currents and 1
0101 =T = PP 282

2

3

4

5
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Inspection item X

The inverter is a static unit mainly consisting of semiconductor devices. Daily inspection must be performed to prevent

any fault from occurring due to the adverse effects of the operating environment, such as temperature, humidity, dust,
dirt and vibration, changes in the parts with time, service life, and other factors.

¢ Precautions for maintenance and inspection

For some short time after the power is switched off, a high voltage remains in the smoothing capacitor. When accessing
the inverter for inspection, wait for at least 10 minutes after the power supply has been switched off, and then make
sure that the voltage across the main circuit terminals P/+-N/- of the inverter is not more than 30VDC using a tester,
etc.

6.1 Inspection item

6.1.1 Daily inspection

Basically, check for the following faults during operation.

(1) Motor operation fault

(2) Improper installation environment

(3) Cooling system fault

(4) Unusual vibration and noise

(5) Unusual overheat and discoloration

During operation, check the inverter input voltages using a tester.

6.1.2 Periodic inspection

Check the areas inaccessible during operation and requiring periodic inspection.

Consult us for periodic inspection.

1) Check for cooling system fault............... Clean the air filter, etc.

2) Tightening check and retightening......... The screws and bolts may become loose due to vibration, temperature
changes, etc.
Tighten them according to the specified tightening torque. (Refer to page 21.)

3) Check the conductors and insulating materials for corrosion and damage.

4) Measure insulation resistance.

5) Check and change the cooling fan and relay.
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Inspection item

6.1.3 Daily and periodic inspection
c Interval »
o o Inspection Item Inspection Item > T I L % §
a s |8« Alarm Occurrence %S
<0 0|g =
= o o
Surrounding Check the surrounding air temperature, humidity, .
. ; . S O Improve emvironment
environment dirt, corrosive gas, oil mist , etc
General |Overall unit Check for unusual vibration and noise @) Ch.eck alarm location and
retighten
Power supply Check that the main circuit voltages and control o Inspect the power supply
voltage voltages are normal *1
(1)Chec!< with megger (across main c_lrcwt O |contact the manufacturer
terminals and earth (ground) terminal).
General (2)Check for loose screws and bolts. O |Retighten
(3)Check for overheat traces on the parts. O |Contact the manufacturer
(4)Check for stain O |[Clean
(1)Check conductors for distortion. O |Contact the manufacturer
Conductors, cables |(2)Check cable sheaths for breakage and o le h ¢
deterioration (crack, discoloration, etc.) ontact the manufacturer
Main Check for unusual odor and abnormal increase in Stop the device and contact
. . |Transformer/reactor| ~ ."° (©)
circuit whining sound. the manufacturer.
Terminal block Check for damage. O Stop the device and contact
the manufacturer.
Smoothing (1)Check for liquid leakage. O |Contact the manufacturer
aluminum (2)Check for safety valve projection and bulge. O |Contact the manufacturer
electrolytic (3)Visual check and judge by the life check of the o
capacitor main circuit capacitor (Refer to page 276)
Relay/contactor F)heck that the operation is normal and no chatter O |Contact the manufacturer
is heard.
(1 )Ch_eck thz_at the output voltages across phases O |contact the manufacturer
with the inverter operated alone is balanced
Operation check  |(2)Check that no fault is found in protective and
display circuits in a sequence protective O |Contact the manufacturer
Control operation test.
circui_t (1)Check for unusual odor and discoloration. Stop the device and contact
protective| .. |Overall the manufacturer.
circuit é (2)Check for serious rust development O |Contact the manufacturer
[&) . B B .
. (1)Check for liquid leakage in a capacitor and
[]
T Alum|num deformation trance O |Contact the manufacturer
o |electrolytic . . .
capacitor (2)Visual check and judge by the life check of the o
control circuit capacitor. (Refer to page 276.)
(1)Check for unusual vibration and noise. @) Replace the fan
Cooling fan (2)Check for loose screws and bolts O |Retighten
. (3)Check for stain O |[Clean
g;;lg:g Heatsink (1)Check for clogging O |[Clean
(2)Check for stain O |[Clean
1)Check for cloggi o |Cl I
Air filter, etc. (1)Check for cogglng ean or replace
(2)Check for stain O |[Clean or replace
L (1)Check that display is normal. @) Contact the manufacturer
Indication )
. (2)Check for stain O |[Clean
Display Stop the devi d tact
Meter Check that reading is normal O op the device and contac
the manufacturer.
Load . Check for vibration and abnormal increase in Stop the device and contact
Operation check . . O
motor operation noise the manufacturer.

*1 It is 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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6.1.4 Display of the life of the inverter parts

The self-diagnostic alarm is output when the life span of the control circuit capacitor, cooling fan, each parts of the
inrush current limit circuit is near to give an indication of replacement time .

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

Parts Judgement level
Main circuit capacitor 85% of the initial capacity
Control circuit capacitor Estimated 10% life remaining
Inrush current limit circuit Estimated 10% life remaining (Power on: 100,000 times left)
Cooling fan Less than 50% of the predetermined speed

N

W
‘%’ Refer to page 238 to perform the life check of the inverter parts.

6.1.5 Checking the inverter and converter modules

<Preparation>

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

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

—— CAUTION

1. Before measurement, check that the smoothing capacitor is discharged.

2. At the time of discontinuity, due to the smothing capacitor, the tester may not indicate «. At the time of continuity, the
measured value is several to several ten-of ohms depending on the module type, circuit tester type, etc. If all measured
values are almost the same, the modules are without fault.

<Module device numbers and terminals to be checked>

Tester Polarity Measured Tester Polarity Measured Converter module  P/* Inverter module
alue alue
©) o Val ©) o Val
DA R/L1 P/+ | Discontinuity D4 R/L1 N/- | Continuity
o P/+ | R/L1 | Continuity N/— R/L1 | Discontinuity
Q
g% oo | S/2 | P+ [Discontinuity | | S/L2 [ Ni-_ | Continuity
3 Pl+ | SIL2 | Continuity N/~ | S/L2 | Discontinuity
© na | T3 | P+ | Discontinuity | [ T/L8 | Ni— | Continuity
P/+ | T/L3 | Continuity N/= | T/L3 | Discontinuity
TR u P/+ Discc‘mti.nuity TR4 U N/- C.ontinu.ity ‘
P/+ U Continuity N/— U Discontinuity
%% TR3 \Y P/+ Discc.mti.nuity TR6 \Y N/- C.ontinu.ity‘
z g P/+ V | Continuity N/- V | Discontinuity
TR5 w P/+ Discc.mti.nuity TR2 w N/- C.ontinu.ity .
P/+ W | Continuity N/— w Discontinuity

(Assumes the use of an analog meter.)
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6.1.6 Cleaning

Always run the inverter in a clean status.
When cleaning the inverter, gently wipe dirty areas with a soft cloth immersed in neutral detergent or ethanol.

—— CAUTION
Do not use solvent, such as acetone, benzene, toluene and alcohol, as they will cause the inverter surface paint to peel off.
The display, etc. of the operation panel (FR-DUQO7) and parameter unit (FR-PU04/FR-PUQ7) are vulnerable to detergent and
alcohol. Therefore, avoid using them for cleaning.

6.1.7 Replacement of parts

The inverter consists of many electronic parts such as semiconductor devices.

The following parts may deteriorate with age because of their structures or physical characteristics, leading to reduced
performance or fault of the inverter. For preventive maintenance, the parts must be replaced periodically.

Use the life check function as a guidance of parts replacement.

Part Name Standard Replacement Interval *1 Description
Cooling fan 10 years Replace (as required)
Main circuit smoothing capacitor 10 years *2 Replace (as required)
On-board smoothing capacitor 10 years Replace the board (as required)
Relays — as required
Fuse (FR-F740-04320 or more) 10 years Replace the fuse (as required)

*1  Replacement years for when the yearly average surrounding air temperature is 40°C (104°F)
(without corrosive gas, flammable gas, oil mist, dust and dirt etc)
*2  Output current : 80% of the inverter rated current

—— CAUTION
For parts replacement, consult the nearest Mitsubishi FA Center.
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(1) Cooling fan
The replacement interval of the cooling fan used for cooling the parts generating heat such as the main circuit

semiconductor is greatly affected by the surrounding air temperature. When unusual noise and/or vibration is

noticed during inspection, the cooling fan must be replaced immediately.
CAUTION
For parts replacement, consult the nearest Mitsubishi FA Center.

Inverter Type Fan Type Units
00105 to 00250 MMF-06F24ES-RP1 BKO-CA1638H01 1
00340 to 00630 MMF-08D24ES-RP1 BKO-CA1639H01 2
00770, 00930 MMF-12D24DS-RP1 BKO-CA1619H01 1
F720 01250 MMF-06F24ES-RP1 BKO-CA1638H01 1
MMF-12D24DS-RP1 BKO-CA1619H01 1
01540 to 02330 MMF-12D24DS-RP1 BKO-CA1619H01 2
03160 to 04750 MMF-12D24DS-RP1 BKO-CA1619H01 3
00083, 00126 MMF-06F24ES-RP1 BKO-CA1638H01 1
00170 to 00380 MMF-08D24ES-RP1 BKO-CA1639H01 2
00470, 00620 MMF-12D24DS-RP1 BKO-CA1619H01 1
00770 MMF-09D24TS-RP1 BKO-CA1640H01 2
00930 to 01800 2
F740 MMF-12D24DS-RP1 BKO-CA1619H01
02160 to 03610 3
04320, 04810 3
05470 to 06830 9LB1424H5H03 4
07700, 08660 5
09620 to 12120 9LB1424S5H04 6

The FR-F720-00046, 00077, FR-F740-00023 to 00052 are not provided with a cooling fan.

FR-F720-00105 to 00250
FR-F740-00083, 00126

FR-F720-00105 to 00250
FR-F740-00083, 00126

* The number of cooling fans differs according to the inverter capacity. (Refer to page 278)

Fan cover

Fan connection
connector

¢ Removal (FR-F720-00105 to 04750, FR-F740-00083 to 03610)
1) Push the hooks from above and remove the fan cover.

~&==,

FR-F720-00340 to 01250
FR-F740-00170 to 00620

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

FR-F720-00340 to 01250
FR-F740-00170 to 00620

FR-F720-01540 or more
FR-F740-00770 to 03610

™~ Fan connection
connector

FR-F720-01540 or more
FR-F740-00770 to 03610
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¢ Reinstallation (FR-F720-00105 to 04750, FR-F740-00083 to 03610)
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.

g =] | )
- I I

FR-F720-00340 to 00630
FR-F740-00170 to 00380

FR-F720-00105 to 00250
FR-F740-00083, 00126

FR-F720-01250 FR-F720-00770, 00930

FR-F740-00470, 00620
%@ f

FR-F720-01540 to 04750
FR-F740-00770 to 03610

3)Reinstall the fan cover.

2. Insert hooks until 1. Insert hooks into 1. Insert hooks into .
you hear a click holes. 2. Insert hooks until holes. 2. Insert hooks until

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

1. Insert hooks into
holes.

FR-F740-00083, 00126 FR-F740-00170 to 00620 FR-F740-00770 to 03610
—— CAUTION

e [nstalling the fan in the opposite air flow direction can cause the inverter life to be shorter.

e When installing the fan, use care to prevent wires from being caught between the inverter and fan.

o 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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¢ Removal (FR-F740-04320 or more)
1) Remove a fan cover.
2) After removing a fan connector, remove a fan block.

3) Remove a fan.

~—Fan connection

.
K= %
% connector

* The number of cooling fans differs according to the inverter capacity.

¢ Reinstallation (FR-F740-04320 or more)
1) After confirming the orientation of the fan, reinstall the fan so that the arrow on the left of "AIR FLOW" faces

up.

1 AIR FLOW

<Fan side face>
2) Install fans referring to the above figure.

——— CAUTION
« Installing the fan in the opposite air flow direction can cause the inverter life to be shorter.
* When installing the fan, use care to prevent wires from being caught between the inverter and 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) Replacement procedure of the cooling fan when using a heatsink protrusion attachment
(FR-A7CN)
When replacing a cooling fan, remove a top cover of the
heatsink protrusion attachment and perform replacement.
After replacing the cooling fan, replace the top cover in the
original position.

(3) Smoothing capacitors

A large-capacity aluminum electrolytic capacitor is used for smoothing in the main circuit DC section, and an

aluminum electrolytic capacitor is used for stabilizing the control power in the control circuit. Their characteristics

are deteriorated by the adverse effects of ripple currents, etc.

The replacement intervals greatly vary with the surrounding air temperature and operating conditions. When the

inverter is operated in air-conditioned, normal environment conditions, replace the capacitors about every 10 years.

The appearance criteria for inspection are as follows:

1) Case: Check the side and bottom faces for expansion

2) Sealing plate: Check for remarkable warp and extreme crack.

3) Check for external crack, discoloration, fluid leakage, etc. Judge that the capacitor has reached its life when the
measured capacitance of the capacitor reduced below 80% of the rating.

N}@; Refer to page 277 to perform the life check of the main circuit capacitor.
=
(4) Relays
To prevent a contact fault, etc., relays must be replaced according to the cumulative number of switching times
(switching life).

6.1.8 Inverter replacement

The inverter can be replaced with the control circuit wiring kept connected. Before replacement, remove the wiring

cover of the inverter.

1) Loosen the two installation screws in both ends of the control circuit terminal block. (These screws cannot be removed.)
Pull down the terminal block from behind the control circuit terminals.

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

PRECAUTIONS FOR MAINTENANCE AND INSPECTION

CAUTION
Before starting inverter replacement, switch power off, wait for at least 10 minutes, and then check the voltage with a tester
and such to ensure safety.
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Measurement of main circuit voltages,
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6.2 Measurement of main circuit voltages, currents and powers

6.2.1 Measurement of voltages and currents

Since the voltages and currents on the inverter power supply and output sides include harmonics, measurement

data depends on the instruments used and circuits measured.

When instruments for commercial frequency are used for measurement, measure the following circuits with the

instruments given on the next page.
® When installing meters etc. on the inverter output side

When the inverter-to-motor wiring length is large, especially in the 400V class, small-capacity models, the meters
and CTs may generate heat due to line-to-line leakage current. Therefore, choose the equipment which has

enough allowance for the current rating.

When measuring and indicating the output voltage and output current of the inverter, it is recommended to utilize

the AM-5 and CA-5 terminal output function of the inverter.

/\ /\ /\ Input voltage Output voltage

/

VvV VUV \

’v_ﬂA_Uv.nﬂ_Uv_n& Input current '//M\\N//M‘\Wm\w Output current
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e

supply @

To the motor

: Moving-iron type
: Electrodynamometer type

T f 1 * 1 ) T f 1 @: Moving-coil type
:;:::mentg ii: = @ ﬁ{: Pt & £+ : Rectifier type

Examples of Measuring Points and Instruments




Measurement of main circuit voltages,

currents and powers

Measuring Points and Instruments

Item

Measuring
Point

Measuring Instrument

Remarks (Reference Measured Value)

Power supply voltage

V1

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

Moving-iron type AC voltmeter

Commercial power supply
Within permissible AC voltage fluctuation
Refer to page 288.

Power supply side
current
11

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

Moving-iron type AC ammeter

Power supply side
power
P1

R/L1,S/L2, T/L3and
RIL1-S/L2, S/L2-T/
L3, TIL3-RIL1

Electrodynamic type single-phase
wattmeter

P1=W11+W12+W13 (3-wattmeter method)

Power supply side
power factor

Calculate after measuring power supply voltage, power supply side current and power supply side power.

P1

Pfi= ——— x 100%
Pft 3Vix °
Output side voltage |Across U-V, V-W Rectlfler .type AC voltage meter 1 Difference between the phases is within 1% of
(Moving-iron type cannot )
V2 and W-U the maximum output voltage.
measure)
Output side current  |U, V and W line N Difference between the phases is 10% or lower of
Moving-iron type AC ammeter =2 .
12 currents the rated inverter current.
Output side power U, V, Wand U-V, |Electrodynamic type single-phase |P2=W21 + W22
P2 V-W wattmeter 2-wattmeter method (or 3-wattmeter method)
. Calculate in similar manner to power supply side power factor.
Output side power
factor P2
Pfa= ————— x 100%
Pf2 3V2x 2 °

Converter output

Across P/+-N/-

Moving-coil type (such as tester)

Inverter LED display is lit. 1.35 x V1

Frequency setting g\cross 2,4 positve) 0 to 10VDC, 4 to 20mA
ignal
signa Across 1 (positve) 5 0 to #5VDC, 0 to £10VDC
. Across 10 (positive) -5 5.2vDC —_—

Frequency setting A 10 (oosit 5"is
power supply 5cross (positive)- 10VDC common
Frequency meter Across CA (p05|.t|.ve)-5 Moving-coil type About ?OmA at maximum freq.uency
signal Across AM (positive)- (Tester and such may be used) Approxmatel'y 10DVC at maximum

5 (Internal resistance: 50kQ or frequency (without frequency meter)

Across STF, STR, larger)
Start signal RH, RM, RL, JOG,
Select signal RT, AU, STOP, CS - Wh

SD (positive en open "SD" |

L ) 20 to 30VDC SD"is

Across RES-SD . common
Reset (positive) ON voltage: 1V or less

Across MRS-SD
Output stop (positive)

Continuity check*3
Fault sianal Across A1-C1 Moving-coil type <Normal> <Fault>
9 Across B1-C1 (such as tester) Across A1-C1  Discontinuity Continuity
Across B1-C1  Continuity Discontinuity

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

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

*3  When the setting of Pr. 195 ABC1 terminal function selection is positive logic
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Measurement of main circuit voltages,
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6.2.2 Measurement of powers

Using an electro-dynamometer type meter, measure the power in both the input and output sides of the inverter using
the two- or three-wattmeter method. As the current is liable to be imbalanced especially in the input side, it is
recommended to use the three-wattmeter method.

Examples of measured value differences produced by different measuring meters are shown below.

An error will be produced by difference between measuring instruments, e.g. power calculation type and two- or three-
wattmeter type three-phase wattmeter. When a CT is used in the current measuring side or when the meter contains a
PT on the voltage measurement side, an error will also be produced due to the frequency characteristics of the CT and
PT.

[Measurement conditions]
Constant-torque (100%) load, constant-power at 60Hz
or more.

[Measurement conditions]
Constant-torque (100%) load, constant-power at 60Hz
or more.

3.7kW(5HP), 4-pole motor, value indicated in 3- 3.7kW(5HP), 4-pole motor, value indicated in 3-
wattmeter method is 100%. wattmeter method is 100%.
% %
120 1204 Ao
o N
AN
-
100+ i:i/z_giﬁ 100 é—oxﬁ%%%x'
804 X 3-wattmeter method (Electro-dynamometer type) 804 X 3-wattmeter method (Electro-dynamometer type)

@ 2-wattmeter method (Electro-dynamometer type)
O Clip AC power meter

(For balanced three-phase load)
/\ Clamp-on wattmeter

(Hall device power arithmetic type)

@ 2-wattmeter method (Electro-dynamometer type)
O Clip AC power meter

(For balanced three-phase load)
609 A Clamp-on wattmeter 60+
(Hall device power arithmetic type)

1 |

T T T T T T
0 20 40 60 80 100120Hz 0 20 40 60 80 10012I0HZ
Example of measuring inverter output power

Example of measuring inverter input power
6.2.3 Measurement of voltages and use of PT

(1) Inverter input side

As the input side voltage has a sine wave and it is extremely small in distortion, accurate measurement can be made
with an ordinary AC meter.

(2) Inverter output side

Since the output side voltage has a PWM-controlled rectangular wave, always use a rectifier type voltmeter. A needle
type tester can not be used to measure the output side voltage as it indicates a value much greater than the actual
value. A moving-iron type meter indicates an effective value which includes harmonics and therefore the value is larger
than that of the fundamental wave. The value monitored on the operation panel is the inverter-controlled voltage itself.
Hence, that value is accurate and it is recommended to monitor values (provide analog output) using the operation
panel.

(3) PT
No PT can be used in the output side of the inverter. Use a direct-reading meter. (A PT can be used in the input side of
the inverter.)
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6.2.4 Measurement of currents

Use a moving-iron type meter on both the input and output sides of the inverter. However, if the carrier frequency
exceeds 5kHz, do not use that meter since an overcurrent losses produced in the internal metal parts of the meter will
increase and the meter may burn out. In this case, use an approximate-effective value type.

As the inverter input side current is easily imbalanced, measurement of currents in all three phases is recommended.
Correct values can not be measured in one or two phases. On the other hand, the phase imbalanced ratio of the output
side current must be within 10%.

When a clamp ammeter is used, always use an effective value detection type. A mean value detection type produces a
large error and may indicate an extremely smaller value than the actual value. The value monitored on the operation
panel is accurate if the output frequency varies, and it is recommended to monitor values (provide analog output) using
the operation panel.

An example of the measured value difference produced by different measuring meters is shown below.

[Measurement conditions] [Measurement conditions]
Value indicated by moving-iron type ammeter is 100%. Value indicated by moving-iron type ammeter is 100%.

% %

120- ClipAC 1201 ClipAC
Moving-iro>@’ver meter o power meter

100 2P S — joo Movingdrontype _J

801 80 / Clamp meter

Clamp-on wattmeter

current measurement
60+ 60
Clamp meter Clamp-on wattmeter

current measurement

| | | | L
0 20 40 60Hz 0 20 40 60Hz
Example of measuring Inverter Input Current Example of measuring Inverter Output Current

6.2.5 Use of CT and transducer

A CT may be used in both the input and output sides of the inverter, but the one used should have the largest possible
VA ability because an error will increase if the frequency gets lower.
When using a transducer, use the effective value calculation type which is immune to harmonics.

6.2.6 Measurement of inverter input power factor

Use the effective power and apparent power to calculate the inverter input power factor. A power-factor meter can not
indicate an exact value.

Effective power
Apparent power
Three-phase input power found by 3-wattmeter method

Total power factor of the inverter

J3 xV (power supply voltage) x | (input current effective value)
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6.2.7 Measurement of converter output voltage (across terminals P/+ - N/-)

The output voltage of the converter is developed across terminals P/+ - N/- and can be measured with a moving-coil
type meter (tester). Although the voltage varies according to the power supply voltage, approximately 270V to 300V
(approximately 540V to 600V for the 400V class) is output when no load is connected and voltage decreases when a
load is connected.

When regenerative energy is returned from the motor during deceleration, for example, the converter output voltage
rises to nearly 400V to 450V (800V to 900V for the 400V class) maximum.

6.2.8 Insulation resistance test using megger

For the inverter, conduct the insulation resistance test on the main circuit only as shown below and do not perform the

test on the control circuit. (Use a 500VDC megger.)

—— CAUTION
+ Before performing the insulation resistance test on the external circuit, disconnect the cables from all terminals of the

inverter so that the test voltage is not applied to the inverter.
» For the continuity test of the control circuit, use a tester (high resistance range) and do not use the megger or buzzer.

Motor
Power g;t; Inverter \L; :T,:E@
supply TIL3 Wi :
500VDC ©)
megger m l
@ _
Ground
L

6.2.9 Pressure test

Do not conduct a pressure test. Deterioration may occur.

286



7 / SPECIFICATIONS
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Rating \‘T

7.1 Rating

200V class
SLD is initially set.

Type FR-F720-00000001001-NA | 00046 | 00077 | 00105 | 00167 | 00250 | 00340 | 00490 | 00630 | 00770 | 00930 | 01250 | 01540 | 01870 | 02330 | 03160 | 03800 | 04750

Applied motor LD 07515 (22|37 |55|75| 11 | 15 |185| 22 | 30 | 37 | 45 | 55 | 75 | 90 | 110
capacity (KW(HP))«+ [SLD| () | @ | @) | () | (7.5) | (10) | (15) | (20) | (25) | (30) | (40) | (50) | (60) | (75) | (100) | (125) | (150)

Rated capacity |LD

(KVA)-2 SiD 16|27 (37|58 |88 [11.8|17.1(221| 27 | 32 | 43 | 53 | 65 | 81 | 110 | 132 | 165

42| 7 |96 (152 23 | 31 | 45 | 58 | 70 | 85 | 114 | 140 | 170 | 212 | 288 | 346 | 432

+ | Rated current LB (36) | 6.0) | 82) |(129)| 0) | (26) | (38) | (49) | 60) | (72) | (97) | (119) | (145) | (180) | (244) | (294) | (367)
£ (A)s sip| 46 | 77 [105[167| 25 | 34 [ 49 [ 63 | 77 | 93 [ 125|154 [ 187 | 233 | 316 | 380 | 475
o 39) | 65) | 89) |(14.2)| @1) | @9) | 42) | 54) | 65) | (79) | (108) | (131) | (159) | (198) | (268) | (323) | (403)
Overloadcurrent | LD 120% 60s, 150% 3s, 50°C (122°F) (inverse time characteristics)
rating-s SLD 110% 60s, 120% 3s, 40°C (104°F) (inverse time characteristics)
Voltage*s Three-phase 200 to 240V
Rated input AC Three-phase 200 to 220V 50Hz, 200 to 240V 60Hz
voltage/frequency
Permissible AC 170 to 242V 50Hz, 170 to 264V 60Hz
% voltage fluctuation
g —
S Perm|s§|blefrequency +5%
o | fluctuation
()
= | Power i
S Without DC | » 1 | 40 (4.8 |80 |11.5| 16 | 20 [ 27 | 32 | 41 |52 |65 |79 |99 | - | - | -

supply | reactor
system

capacity | With DC

(KVA) reactor 12|26 |33 |50(81|10 |16 | 19| 24 | 31 | 41 |50 | 61 | 74 | 110 | 132|165
*6

Protective structure

(JEM 1030Ys Enclosed type (IP20 UL Type 1 Plenum Rated )« Open type (IP00)
. Self- . .
Cooling system . Forced air cooling
cooling

Approx. mass (kg (Ibs))

19(23|36|36(36|66|66|79| 13|13 |14 (23| 35|35 |67 | 70| 70
@) | 6o | 79) | 79) | 79) | (145) | (145) | (174) | (286) | (286) | (308) | 506) | (77) | @7) |(1474)| (154) | (154)

1
*2
*3
*4
*5
“6
*7

*8

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

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

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

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.

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 J2 that of the power supply.

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

When the hook of the inverter front cover is cut off for installation of the plug-in option, the inverter changes to an open type (the structure is
no longer NEMA1).

FR-DUOQ7: IP40 (except for the PU connector)
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7/ Rating

400V class
SLD is initially set.

Type FR-F740-00000-NA 00023 | 00038 | 00052 | 00083 | 00126 | 00170 | 00250 | 00310 | 00380 | 00470 | 00620 | 00770 | 00930 | 01160
Applied motor capacity LD 075 | 15 | 22 | 37 | 565 | 75 | 1 15 | 185 | 22 | 30 | 37 | 45 | 55
(KW(HP))-1 SLD | () | @ | ® | G | @5 | (100 | (15) | (20) | (25) | (30) | (40) | (50) | (60) | (75)

Rated capacity LD
(KVA)-2 ) 16 | 27 | 3.7 | 58 | 88 | 122|175 |22.1| 26.7 | 32.8 | 43.4 | 53.3 | 64.8 | 80.8
LD 2.1 35 | 48 | 76 | 115 16 23 29 35 43 57 70 85 | 106

3 | Rated curent (43 3 T 38 [52 [82 e[ 7 | 2 | 3 [ [ [ & [ 7 & |16
E} SLD | & : : : :

] (20) | B2) | @4) | (7.1) | (107) | (145) | 1) | @6) | (32) | (40) | (53) | (65) | (79) | (99)

Overload current LD 120% 60s, 150% 3s, 50°C (122°F) (inverse time characteristics)
rating+4 SLD 110% 60s, 120% 3s, 40°C (104°F) (inverse time characteristics)
Voltage*s Three-phase 380 to 480V

Rated input AC voltage/frequency Three-phase 380 to 480V 50Hz/60Hz

= | Permissible AC voltage fluctuation 323 to 528V 50Hz/60Hz
Q
> | Permissible frequency
; fluctuation 5%

% Power supply | WithoutDCreactor| 2.1 | 4.0 | 4.8 | 80 | 11.5 | 16 20 27 32 41 52 65 79 99
O | system capacity

(KVAY WithDCreactor | 1.2 | 2.6 | 3.3 | 5.0 | 8.1 10 16 19 24 31 41 50 61 74
(F’Jfg,{jﬁtg’goﬁfg“‘““re Enclosed type (IP20 UL Type 1 Plenum Rated)-7 Open type (IP00)
Cooling system Self-cooling Forced air cooling

36 | 36 | 36|36 | 36 |66 |66 |76 | 7.6 13 13 23 35 | 35
Approx. mass (kg (Ibs)) @9 | 79 | 79 | @9 | 79 | (145) | (145 | (16.7) | (16.7) | (28.7) | 28.7) | 50.7) | (77.2) | (77.2)

Type FR-F740-00000-NA | 01800 | 02160 | 02600 | 03250 | 03610 | 04320 | 04810 | 05470 | 06100 | 06830 | 07700 | 08660 | 09620 | 10940 | 12120

LD 75 9 | 10 | 132 | 160 | 185 | 220 | 250 | 280 | 315 | 355 | 400 | 450 | 500 | 560
Applied motor capacity (100) | (150) | (150) | (200) | (250) | (300) | (350) | (400) | (450) | (S00) | (550) | (600) | (700) | (750) | (800)

(kW(HP))-1 90 | 10 | 132 | 160 | 185 | 220 | 250 | 280 | 315 | 355 | 400 | 450 | 500 | 560 | 630

SLD (150) | (150) | (200) | (250) | (300) | (350) | (400) | (450) | (500) | (550) | (600) | (700) | (750) | (800) | (850)
: LD 110 | 137 | 165 | 198 | 247 | 275 | 329 | 366 | 416 | 464 | 520 | 586 | 659 | 733 | 833
Rated capacity (kVA)-2
SLD | 137 | 165 | 198 | 247 | 275 | 329 | 366 | 416 | 464 | 520 | 586 | 659 | 733 | 833 | 923
LD 144 | 180 | 216 | 260 | 325 | 361 | 432 | 481 | 547 | 610 | 683 | 770 | 866 | 962 | 1094
5 | Rated current (A)s (122) | (153) | (184) | (221) | (276) | (306) | (367) | (408) | (464) | (518) | (580) | (654) | (736) | (817) | (929)
=y 180 | 216 | 260 | 325 | 361 | 432 | 481 | 547 | 610 | 683 | 770 | 866 | 962 | 1094 | 1212
= SLD
o) (153) | (184) | (221) | (276) | (306) | (367) | (408) | (464) | (518) | (580) | (654) | (736) | (817) | (929) |(1030)
) LD 120% 60s, 150% 3s, 50°C (122°F) (inverse time characteristics)
Overload current rating=4 - - —
SLD 110% 60s, 120% 3s, 40°C (104°F) (inverse time characteristics)
Voltage*s Three-phase 380 to 480V
Rated input AC voltage/frequency Three-phase 380 to 480V 50Hz/60Hz
2 | Permissible AC voltage fluctuation 323 to 528V 50Hz/60Hz
% Permissible frequency fluctuation +5%
g Power supply | Without DC reactor - - - - - - - - - - - - _ R R
o zg;t:é‘i:y e |1 110 | 137 | 165 | 198 | 247 | 275 | 329 | 366 | 416 | 464 | 520 | 586 | 659 | 733 | 833
(kVA)s TR SLD | 137 | 165 | 198 | 247 | 275 | 329 | 366 | 416 | 464 | 520 | 586 | 659 | 733 | 833 | 923
Protective structure
(JEM 1030(NEMA250-1997)) Open type (IP00)
Cooling system Forced air cooling
37 | 50 | 57 | 72 | 72 | 110 | 110 | 175 | 175 | 175 | 260 | 260 | 370 | 370 | 370
Approx. mass (kg (Ibs)) (81.6) | (110.2) | (1254) | (1584) | (1584) | (242) | (242) | (385) | (385) | (385) | (572) | (572) | (814) | (814) | (814)

*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 440V.

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

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

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

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

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

*7  When the hook of the inverter front cover is cut off for installation of the plug-in option, the inverter changes to an open type (the structure is no
longer NEMAT1).

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

AN

7.2 Common specifications

Control method

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

Output frequency range

0.5 to 400Hz

time setting

Frequency 0.015Hz/0 to 60Hz (terminal 2, 4: 0 to 10V/12bit)
i Analog input | 0.03Hz/0 to 60Hz (terminal 2, 4: 0 to 5V/11bit, 0 to 20mA/11bit, terminal 1: 0 to +10V/12bit)

@ Sy 0.06Hz/0 to 60Hz (terminal 1: 0 to +5V/11bit)
S |resolution  I'BigaTinput | 0.01Hz
8 |Frequency |[Analoginput | Within £0.2% of the max. output frequency (25°C + 10°C (77°F  50°F))
’§ accuracy Digital input Within 0.01% of the set output frequency
2 | Voltage/frequency 0 to 400Hz of the base frequency can be set from constant torque/adjustable 5 points V/F
5 | characteristics can be selected.
§ Starting torque 120% (3Hz) when simple magnetic flux vector control and slip compensation are set
O | Acceleration/deceleration 0 to 3600s (acceleration and deceleration can be set individually), linear or S-pattern

acceleration/deceleration mode can be selected.

DC injection brake

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

Stall prevention operation level

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

Operation specifications

. Terminal 2, 4: 0 to 10V, 0 to 5V, 4 to 20mA can be selected
Egtat?r:lency g I Terminal 1: -10 to +10V, -5 to 5V can be selected
. lg Digital inout Four-digit BCD or16-bit binary using the setting dial of the operation panel or parameter unit

el gital inp (when used with the option FR-A7AX)

Start signal Forward and reverse rotation or start signal automatic self-holding input (3-wire input) can be
selected.
You can select any twelve signals using Pr.178 to Pr.189 (input terminal function selection) from
among multi speed selection, second function selection, terminal 4 input selection, JOG
operation selection, selection of automatic restart after instantaneous power failure, external
thermal relay input, HC connection (inverter operation enable signal), HC connection

Input signals (instantaneous power failure detection), PU operation/external interlock signal, External DC

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

Operational functions

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

Operating status

You can select any seven signals using Pr. 190 to Pr.196 (output terminal function selection) from
among inverter running, up-to-speed, instantaneous power failure /undervoltage, overload
warning, output frequency detection, second output frequency detection, regenerative brake
prealarm-4, electronic thermal relay function pre-alarm, PU operation mode, inverter
operation ready, output current detection, zero current detection, PID lower limit, PID upper
limit, PID forward rotation reverse rotation output, bypass operation-inverter switchover MC1
to MC3, commercial power supply side motor 1 to 4 connection, inverter side motor 1 to 4
connection, fan alarm output, heatsink overheat pre-alarm, inverter running start command
on, deceleration at an instantaneous power failure, PID control activated, during retry, during
PID output suspension, life alarm, fault output 3 (power-off signal), power savings average
value update timing, current average monitor, fault output 2, maintenance timer alarm,
remote output, alarm output, fault output. Open collector output (5 points), relay output (2
points) and fault code of the inverter can be output (4 bit) from the open collector.

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

Output signals

You can select any seven signals using Pr.313 to Pr. 319 (extension output terminal function
selection) from among control circuit capacitor life, main circuit capacitor life, cooling fan life,
inrush current limit circuit life. (Only positive logic can be set for extension terminals of the
FR-A7AR)

Analog output

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

PU
(FR-DUO7/
FR-PU04/
FR-PU07)

Display

Operating
status

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

Fault definition

Fault definition is displayed during fault occurrence, output voltage/current/frequency/
cumulative energization time right before the fault occurs and eight past fault definition is
stored.

Interactive
guidance

Function (help) for operation guide =2

Protective/warning function

Overcurrent during acceleration, overcurrent during constant speed, overcurrent during
deceleration, overvoltage during acceleration, overvoltage during constant speed, overvoltage
during deceleration, inverter protection thermal operation, motor protection thermal operation,
heatsink overheat, instantaneous power failure occurrence, undervoltage, input phase loss s,
motor overload, output side ground fault overcurrent, output phase loss, external thermal relay
operation s, PTC thermistor operation s, option fault, parameter error, PU disconnection, retry
count excess *6, CPU fault, operation panel power supply short circuit, 24VDC power output
short circuit, output current detection value excess *s, inrush current limit circuit fault,
communication fault (inverter), analog input fault, internal circuit fault (15V power supply), fan
alarm, overcurrent stall prevention, overvoltage stall prevention, regenerative brake prealarm
6, electronic thermal relay function prealarm, PU stop, maintenance timer alarm *1+, brake
transistor alarm detection 4, parameter write error, copy operation error, operation panel lock,
parameter copy

Surrounding
air
temperature

LD

-10°C to +50°C(14°F to 122°F) (non-freezing)

SLD
(initial setting)

-10°C to +40°C(14°F to 104°F) (non-freezing)

Ambient hum

dity

90%RH or less (non-condensing)

Storage temperature*s

-20°C to +65°C (-4°F to +149°F)

Atmosphere

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

Environment

Altitude, vibration

Maximum 1000m (3280.80 feet) above sea level for standard operation. After that derate by
3% for every extra 500m (1640.40 feet) up to 2500m (8202.10 feet) (91%).

5.9m/s? or less *5

*1  Can be displayed only on the operation panel (FR-DU07).

*2  Can be displayed only on the parameter unit (FR-PU04/FR-PUQ7).
*3  Temperature applicable for a short period in transit, etc.

*4  Only the FR-F720-03160 (FR-F740-01800) or more functions.

*5  2.9m/s? or less for the FR-F740-04320 or more.

*6  This protective function does not function in the initial status.
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Outline dimension drawings

AN

7.3 Outline dimension drawings

7.3.1

¢ FR-F720-00046, 00077-NA

Inverter outline dimension drawings

2-¢6 hole

~2
P =0
®ooo
\_/ 000
@
[ Tl%g
JL(Osﬁ'>4()3.74) g
110(4.33) |
OO ]
OO
L 18]

o .-

5(0.2)
D
Inverter Type D D1
110 21
FR-F720-00046-NA (4.33) (0.83)
125 36
FR-F720-00077-NA (4.92) (1.42)

(Unit: mm (inches))

e FR-F720-00105, 00167, 00250-NA
* FR-F740-00023, 00038, 00052, 00083, 00126-NA

—

0 M
NpES
5 = o o
/: :lg;;:_:: ; ] j *
H® 300 The FR-F740-00023 to
e\ 000 00052-NA are not
2-96 hole provided with a cooling
fan.
& g by
a2 (M
b i
L 38 Tl
||| R
- 4
624 ]l 125 (4.92 “ 5(0.2)
(1.92) S 140 (5.51)
150 (5.91) s :
~
O g
OO O |5
i 2
144 (5.67) ‘

(Unit: mm (inches))
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e FR-F720-00340, 00490, 00630-NA
e FR-F740-00170, 00250, 00310, 00380-NA

7/ Outline dimension drawings

0 M
~S
i e
2-06 hole @ | Q { o
= = (W
o
@] 0 {
1 . ,JJiJ =
6(0.24) | 195 (7.68) < 5 10 (0.39)
220 (8.66) s
Inverter Type H HA1 D D1
FR-F720-00340, 00490-NA 260 245 170 84
FR-F740-00170, 00250-NA | (10.24) | (9.65) | (6.69) | (3.31)
1 FR-F720-00630-NA 300 285 190 101.5
‘ ‘ FR-F740-00310, 00380-NA | (11.81) | (11.22) | (7.48) (4)
| 211 (8.31) ']
(Unit: mm (inches))
e FR-F720-00770, 00930, 01250-NA
¢ FR-F740-00470, 00620-NA
o8
> i B— - ——
- [ F== T - =
2-$10 hole 888]] o g,,,,
T i |88
il I
e =1E=]
s S
I S
iy Saal ; ‘ o
10 (0.39) \ \ ) 10.5 (0.41)
230 (9.06) i 190 (7.48)
250 (9.84) S

TOO O]

o

T

* The FR-F720-01250 is

not provided with a
wiring cover.

101.5 (4)

250 (9.84)

(Unit: mm (inches))
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Outline dimension drawings

AN

e FR-F720-01540, 01870, 02330-NA
e FR-F740-00770, 00930, 01160-NA

2-¢d hole

I
F 3
o D P
=)
5D
8
[ ] sl
=4
. Il
. . [ ]
= =
_fit fit .ﬁl
w2 2 132(043)
W1 S D
W =4
Inverter Type w w1 w2 H H1 d D
FR-F720-01540-NA 325 270 10 530 10 10 195
FR-F740-00770-NA (12.8) | (10.63) | (0.39) | (20.87) | (0.39) (0.39) (7.68)
FR-F720-01870, 02330-NA 435 380 12 525 15 12 250
FR-F740-00930, 01160-NA | (17.13) | (14.96) | (0.47) | (20.67) | (0.59) | (0.47) (9.84)

(Unit: mm (inches))
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e FR-F740-01800-NA

Z

Outline dimension drawings

2-912 hole 0 B
=
& &
jroi] jroi] Jg‘l
’ : =2
[ B==
g5 !
L1 E=
. . [ ]
N o ]
12(0.47)# 8 13:2(0.13)
W1 S D
w 2
Inverter Type w wi1 H HA1 D
435 380 525 550 250
FR-F740-01800-NA (17.13) | (14.96) | (20.67) | (21.65) | (9.84)
¢ DC reactor supplied
pating plate 2-terminal
(for ¢ bolt)
I
Ble  olo il
P1 P P1, P
a5
Il
plo « i
\ Wi | |\ 4-installation hole
‘ w | (forS screw) Within D
‘ ‘Ground terminal ‘
(for S1 screw)
Mass
DC reactor Type w w1 H H1 D
il (kg(lbs))
150 | 130 340 310 190 20
FR-HEL-HO0K (FR-F740-01800-NA) (5.91) | (5.12) | (13.39) | (12.20) | (7.48) | (44)

(Unit: mm (inches))
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Outline dimension drawings

AN

* FR-F720-03160, 03800, 04750-NA
* FR-F740-02160, 02600, 03250, 03610-NA

2-¢12 hole 9§
AR $ % ‘ o
® ® \)\//\;
[ ——
= 1]
83 A0
[ ]
1 Inverter Type H HA1 D
595 620 300
FR-F740-02160, 02600-NA (23.43) | (24.41) | (11.81)
FR-F720-03160, 03800, 715 740 360
04750-NA
FR-F740-03250, 03610-NA | (28:15) | (29.13) | (14.17)
o N L]
= o =,
‘ | 400 (15.75) | ‘@ L3
465 (18.31) % D
¢ DC reactor supplied
Rating plate
% 2-terminal
(for ¢ bolt)
ble ooy v
i 1 Tl
P1 P1
5
Tl
P
i On=
I |
olo - {
W1 4-installation hole
| |
‘ W (for S screw) Within D
Ground terminal
(for S1 screw)
DC reactor Type W | Wi | H|H | D s1 (l'(‘g‘a;ss»
150 130 | 340 | 310 | 190 17
FR-HEL-75K(FR-F720-03160-NA) (5.91)| (5.19)[(13.39)| (12.2) | (7.48) M6 M6 (37.4)
150 130 | 340 | 310 | 200 19
FR-HEL-90K(FR-F720-03800-NA) (5.91) | (5.19) [(13.39) (12.2) | (7.87) M6 M6 (41.8)
175 | 150 | 400 | 365 | 200 20
FR-HEL-110K(FR-F720-04750-NA) (6.89) | (5.91)|(15.74)(14.37)| (7.87) M8 M6 (44)
150 | 130 | 340 | 310 | 195 22
FR-HEL-H110K(FR-F740-02160-NA) (5.91)| (5.19)[(13.39)| (12.2) | (7.68) M6 M6 (48.4)
175 | 150 | 405 | 370 | 200 26
FR-HEL-H132K(FR-F740-02600-NA) (6.89) | (5.91) [(15.94)(14.57)| (7.87) M8 M6 (57.2)
175 | 150 | 405 | 370 | 205 28
FR-HEL-H160K(FR-F740-03250-NA) (6.89) | (5.91)|(15.94)(14.57)| (8.07) M8 M6 (61.6)
175 | 150 | 405 | 370 | 240 29
FR-HEL-H185K(FR-F740-03610-NA) (6.89) | (5.91)|(15.94)(14.57)| (9.44) M8 M6 (63.8)

(Unit: mm (inches))
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Z

Outline dimension drawings

e FR-F740-04320, 04810-NA

185 (7.28)

3-912 hole _
©3
=
Ed = & e —]
0N ol
o= LR
mu e I
q AU
I LA ]
SIS
d g &
0 o
R
® ® - I-)
T e - B
12 (0.48) L 2 32(012)]
<719%>‘ 200(7.87) | 200 (7.87) k) % 380 (14.96)
498 (19.6)
450 (17.72)
© &
g5
o5
< <
N2
[ S 5 [ON-HN

¢ DC reactor supplied

Rating plate
2-S2 eye nut

2-terminal (for ¢ bolt)

Ble_ 2o E
P1

P1

+
Hz:10

P

P on=

(for S screw) Within D

w1 | ‘ 4-installation hole

ole o4 “ad |

Ground terminal (for S1 screw)

* Remove the eye nut after installation of the product.

DC reactor Type W | Wi | H | H | D | s |s1|s2]| (k“ﬁﬂﬁs)

175 | 150 | 405 | 370 | 240 30

FR-HEL-H220K (FR-F740-04320-NA) | g eas | (501 |15.04)(14.56) (0.44)| M8 | M6 | M6 | M12 | 2
190 | 165 | 440 | 400 | 250 35

FR-HEL-H250K (FR-F740-04810-NA) | 76 | 6 40y 17 30)(15.74)| 0.04)| M8 | M8 | M8 | M1z | 72

(Unit: mm (inches))
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Outline dimension drawings \‘T

e FR-F740-05470, 06100, 06830-NA

3-¢12 holes
¥ [A] = % = o] =
e o l o ol

984 (38.77)
1010 (39.76)

° ® [ ]
= O] = A= TO] =
12 (0.47) H 3.2(0.12)
300 (11.81) 300 (11.81) 380 (14.96)
680 (26.77) %
2
SIL2 N- Pi
RILY H H |] HV
H HT/LS HP1 HU HW
) o g
@
| | |3
[ o I I—) o T— o
¢ DC reactor supplied
Rating plate
2-S2 eye nut
2-terminal (for ¢ bolt)
ot T
—
P1 P1
+l J%
I
b P
On=
—
ol ol ~ofad 1
‘\ w1 \‘ 4-installation hole ‘
w (for S screw) Within D
Ground terminal (for S1 screw)
* Remove the eye nut after installation of the product.
Mass
DC reactor Type W w1 H H1 D S S1 S2
yp ¢ kg(ibs)
190 165 | 440 | 400 | 255 38
FR-HEL-H280K (FR-F740-05470-NA) (7.48) | (6.49) [(17.32)(15.74){(10.03) M8 M8 M8 M16 (83.6)
210 185 | 495 | 450 | 250 42
FR-HEL-H315K (FR-F740-06100-NA) (8.26) | (7.28) [(19.48)|(17.71) (9.84) M10 M8 M8 M16 (92.4)
210 185 | 495 | 450 | 250 46
FR-HEL-H355K (FR-F740-06830-NA) (8.26) | (7.28) [(19.48)(17.71)| (9.84) M10 M8 M8 M16 (101.2)

(Unit: mm (inches))
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7/ Outline dimension drawings

e FR-F740-07700, 08660-NA

3-912 hole
R B
p——
N, ORI, | [ ==
(OUmODONIRID
ONIRDIDOONNmID
(OmIDOONODONEODAmMOOTEDON
L
[T
. g i
N il
. . -
12(047)“ [0 = & = JOT#~= ‘%ﬂ“ ‘ﬁl45
' 315 (124) ‘ 315 (12.4) | (0-18)J (0.18)
790 (31.1) 440 (17.32)
ENENE U Wil
[s2 N Fn [V %
. o L o o L o
4 [
g o T —) o N M—)| N
¢ DC reactor supplied
Rating plate
2-terminal 2-M8 eye nut
4-915 hole
e A0 -
=i &é »e\‘ e
pto|o HF @11
P1
o o
H 4
S @
~ o
3 3 —~
Q¢ B 3
40(1 % p
<l pea } o
o= ol
195(7.67) 4-installation hole
220(8.66) {for M10 screw) Within 250(9.84
Within 235(9.25)
Ground terminal (for M8 screw)
* Remove the eye nut after installation of the product.
2
DC reactor Type (I'(\gz;f» o
50 l:
FR-HEL-H400K (FR-F740-07700-NA) (110) g
FR-HEL-H450K (FR-F740-08660-NA) (125; 4 %
w
. . o
(Unit: mm (inches)) (7]
7
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Outline dimension drawings \‘T

'« FR-F740-09620, 10940, 12120-NA

185 (7.28)

¢ DC reactor supplied

[o | =]

4-¢12 hole
(TR, A, EMTTRAOATD
mj\p 30(;71‘1.81)T 300 (11.81) T 3ool(?1‘.81) r
‘S50.(374)
RERNEEREE
I T [
Rating plate

R =E

-terminal
4-915 hole

& | &
,Epe} ° ﬂ,

Ground terminal (for M12 screw)

75 (2.95)

2-M12 eye nut P

;

0L

A0
AUDOTORH
Ly

===}

45
| 018)

0.18)

440 (17.32)

Within H

* Remove the eye nut after installation of the product.

4-installation hole D1£10
(for M10 screw) ! D+10
Mass
DC reactor Type H D | D1 (kg(lbs))
345 | 455 | 405 67
FR-HEL-H500K (FR-F740-09620-NA) (13.5) [(17.91)|(15.94)(147.4)
360 | 460 | 410 85
FR-HEL-H560K (FR-F740-10940-NA) (14.17)(18.11)|(16.14)| (187)
360 | 460 | 410 95
FR-HEL-H630K (FR-F740-12120-NA) (14.17)/(18.11)|(16.14) (209)

(Unit: mm (inches))
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Outline dimension drawings

Z

e Operation panel (FR-DUO07)

<Outline drawing> <Panel cutting dimension drawing>

Panel (217(')%)
3.2 (0.13) max FR-DUO7 \ :
21 (0.83) < b
——P
C 1 — g R
—_— ™~ —~ | |
I(®999 T sl A
N/ 000 F) VS ] |ty
I / i 20 (0.79)
! Cable
2-M3
16 (0 63screw 72 (2'83) Operation panel connection connector
3(012) || 72(2.83) W (FR-ADP option)
78 (3.07 R
81 53_19; (Unit: mm (inches))

e Parameter unit (option) (FR-PUO07)
<Outline drawing>

<Panel cutting dimension drawing>

25.05 (0.97)
/ (11.45 (0.45))

(14.2 (0.56))

83 (3.27) )
[t} g : 40 (1.57) ! 40 (1.57) '
N = . [
MITSUEISHI @ *1 :*' 3
e o : 1 . = ! /r?irl-bleeding
~ o ole
me* 2|
[D E A\ = | 4-R1
I /
I L5 A *
o B
g | @@= @ g5 | g
72000 SE R
I I
REV ! | .
: A N S
=) (0] (& e
Ll " 265 26.5 4-¢4 hole
(1.04)  (1.04) (Effective depth of the installation

[ | screws hole 5.0 (0.2))

M3 screw *2
[

80.3 (3.16)

*1 When installing the FR-PUQ7 on the enclosure, etc., remove screws for
fixing the FR-PUOQ7 to the inverter or fix the screws to the FR-PU0O7 with
M3 nuts.

*2 Select the installation screws whose length will not exceed the effective
depth of the installation screw hole.

(Unit: mm (inches))
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Heatsink protrusion attachment procedure \‘T

7.4 Heatsink protrusion attachment procedure

When encasing the inverter in an enclosure, the generated heat amount in an enclosure can be greatly reduced by
installing the heatsink portion of the inverter outside the enclosure. When installing the inverter in a compact

enclosure, etc., this installation method is recommended.

7.4.1

For the FR-F720-00105 to 04750, FR-F740-00023 to 03610, a heatsink can be protruded outside the enclosure
using a heatsink protrusion attachment (FR-A7CN). For a panel cut dimension drawing and an installation
procedure of the heatsink protrusion attachment (FR-A7CN) to the inverter, refer to a manual of "heatsink protrusion

When using a heatsink protrusion attachment (FR-A7CN)

attachment (FR-A7CNO1 to 11)".

7.4.2 Protrusion of heatsink of the FR-F740-04320 or more

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

302

¢ FR-F740-04320, 04810

6-M10 screw

985(38.78)

5l 484(19.06)
(=)
= 200(7.87) 200(7.87)
+ + +#
3|
e
> Hole
3|
v
(o)
L —— kS S
N
S
s

(Unit: mm (inches))

e FR-F740-05470, 06100, 06830

6-M10 screw
662(26.06)
_300(11.81) __ 300(11.81) _

. i Y

15(0.59)

Hole

984(38.74)
954(37.56)

15(0.59)

(Unit: mm (inches))

e FR-F740-07700, 08660

21(0.83)

6-M10 screw

1300(51.18)

1258(49.53)

771(30.35)
315(12.4) 315(12.4)
+ + /
Hole
+ + ¥

21(0.83)

(Unit: mm (inches))

e FR-F740-09620, 10940, 12120

§ 976(38.43) 8-M10 screw
S 300(11.81) 300(11.81) 300(11.81)
N
y 1T T )
—
Ny
ol ™
- @
Qo Hole
o
nl o
48
¥
+ + + +
@
«©
S
&

(Unit: mm (inches))




7/ Heatsink protrusion attachment procedure

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

e FR-F740-05470 to 06830

One installation frame is attached to each of the upper and lower

Shift/_\

) Upper

part of the inverter. Change the position of the rear side installa- s i~ — = | installation
tion frame on the upper and lower side of the inverter to the front S| frame
side as shown on the right. When changing the installation r—

frames, make sure that the installation orientation is correct.

=m
-

= . .
~=" installation
Shift\_/ frame

Removal

* FR-F740-04320/04810, 07700 or more

Two installation frames each are attached to the upper and lower

parts of the inverter. Remove the rear side installation frame on i
the upper and lower side of the inverter as shown on the right. T o
10 g |
I om0

C‘, Upper installation
1| frame (rear side)

= i

= :IHHHHH, , Lower installation
. frame (rear side)

Removal

SPECIFICATIONS

~

303



Heatsink protrusion attachment procedure \‘T

(3) Installation of the inverter
Push the inverter heatsink portion outside the enclosure and fix the enclosure and inverter with upper and lower
installation frame.

Enclosure * For the FR-F740-05470 or more, there are finger

Inside the] ) guards behind the enclosure. Therefore, the
enclosure| (EXhausted air thickness of the panel should be less than
* 10mm(0.39 inch) (*1) and also do not place

Iﬂﬂﬂﬂﬂlllﬂﬂﬂﬂﬂlllﬂﬂﬂﬂﬂlﬂﬂﬂll‘\
[
(RDODTRONDND (o
00 DUMDTRONOND |
0 DOTORO0D
00 monom

anything around finger guards to avoid contact
with the finger guards.

Inverter
Enclosure

R
. g Installation W
fi *1 )
|:|,> . rame 10(0.39) 140(5.51) Finger guard §
Qﬂ pd °
=, : N
| Il
i i
i i HHHHH (Unit: mm (inches))
il - i
JCo@Iin Dimension of Inverter Type ?I!lf:?l"eg‘;)
— windg the outside of
|<F> the enclosure FR-F740-04320, 04810 185(7.28)
FR-F740-05470 to 12120 184(7.24)

—— CAUTION
Having a cooling fan, the cooling section which comes out of the enclosure can not be used in the environment of water

drops, oil, mist, dust, etc.
Be careful not to drop screws, dust etc. into the inverter and cooling fan section.
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APPENDICES

This chapter provides the "APPENDICES" of this product.
Always read the instructions before using the equipment
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Appendix 1 For customers who have replaced the older model with this
inverter

Appendix 1-1 Replacement of the FR-F500 series

(1) Instructions for installation

1)Removal procedure of the front cover was changed. (with screws) Please note. (Refer to page 6.)
2)Removal procedure of the operation panel was changed. (with screws) Please note. (Refer to page 6.)
3)Plug-in options of the F500 series are not compatible
4)Operation panel (FR-DU04) can not be used.
5)Setup software (FR-SWO0-SETUP) can not be used.

(2) Wiring instructions

1)The control circuit terminal block can be used for the FR-F700 series without removing wiring.
Note that the wiring cover (F720-00046 to 00930 (F740-00023 to 00470)) is not compatible.

FR-F500 series

FR-F700 series

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

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

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

2)For the FR-F700 series, many protective functions have been added. These functions activate, but all faults are
displayed as "Fault 14". When the faults history has been checked, "E.14" appears. Added faults 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.
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(4) Main differences and compatibilities with the FR-F500(L) series

Item FR-F500(L) FR-F700
Simple mode parameters 61 Simple mode parameters 15
Pr. 0 Torque boost initial value
initial value
Pr: 0 Torque boost initial value 00250 to 00770: 2%, 00930, 01160: 1.5%

’ ’ (When the torque boost value of the FR-F500 series used
was the initial value, it is not necessary to change the
torque boost value from the initial value when replacing
with the FR-F700 series.)

User group 1 (16), user group 2 (16) Use_r group (16) only .
(Pr. 160, Pr: 173 to ,Pr 175) Setting methods were partially changed
’ o ' (Pr. 160, Pr. 172 to Pr. 173)
Changed/cleared "User initial value setting" (Pr. 199) was cleared
functions User initial value setting (Pr. 199) Substitutable with the copy function of the operation panel

(FR-DU07)

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

Function was cleared
For deceleration time, overvoltage fault can be avoided
with regeneration avoidance function (Pr. 882 to Pr. 885).

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

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

Performing parameter clear and all clear (H5A96,
HAA99) with the FR-A7ND clears Pr. 345 and Pr. 346.

Pr. 345 and Pr. 346 are not cleared.

Advanced PID (pump function)
Pr.500to Pr. 516

Parameter number change
Pr.575to Pr. 591

Terminal block

Removable terminal block

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

PU

FR-PU04, DU0O4

FR-PUO7

FR-DUO7

FR-DUO04 unavailable (Partly restricted when the FR-PU04
is used. Refer to page 306.)

Plug-in option

Dedicated plug-in option (not compatible)

Computer link, relay output option
FR-A5NR

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

Three boards can be mounted

One board can be mounted

Installation size

FR-F720-00046, 00105, 00167, 00340, 00770, 00930, 01250, 01870, FR-F740-00023 to 00083, 00170, 00470,
00770 to 01160 are compatible in mounting dimensions
For other capacities, an optional intercompatibility attachment (FR-AAT) is necessary.

Appendix 1-2 Replacement of the FR-A100 <EXCELENT> series

Instructions for installation

* When using the installation holes of the FR-A100(E) series, FR-A5AT (intercompatibility attachment) is necessary.
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\Appendix 2 Parameter clear, parameter copy and instruction code list

*1  These instruction codes are used for parameter read and write by using Mitsubishi inverter protocol with the RS-485 communication.
(Refer to page 188 for RS-485 communication)

*2  "O"indicates valid and "x" indicates invalid of "parameter copy", "parameter clear", and "all parameter clear".

*3 These parameters are communication parameters that are not cleared when parameter clear (all clear) is executed from RS-485 communication.
(Refer to page 188 for RS-485 communication)

Symbols in the table indicate parameters which function when an option is mounted.

... FR-ATAX, FR-ATAY, [AR] ......... FR-A7AR, [NC]......... FR-A7NC, [ND] ........ FR-A7ND,
FR-A7NL, FR-A7NP
Parameter Name Instruction Code * 1 Parameter Parameter | All Parameter
Read Write |Extended| Copy =2 Clear -2 Clear -2
0 Torque boost 00 80 0 (@) @) @)
1 Maximum frequency o1 81 0 @) @) (@)
2 Minimum frequency 02 82 0 (@) @) @)
3 Base frequency 03 83 0 @) @) (@)
4 Multi-speed setting (high speed) 04 84 0 O O O
5 Multi-speed setting (middle speed) 05 85 0 O O O
6 Multi-speed setting (low speed) 06 86 0 O O O
7 Acceleration time 07 87 0 @) @) @)
8 Deceleration time 08 88 0 (@) O O
9 Electronic thermal O/L relay 09 89 0 O O O
10 DC injection brake operation frequency 0A 8A 0 (@) @) @)
11 DC injection brake operation time 0B 8B 0 (@] (@) (@)
12 DC injection brake operation voltage oc 8C 0 O O O
13 Starting frequency 0D 8D 0 (@] (@) (@)
14 Load pattern selection OE 8E 0 (@) @) @)
15 Jog frequency OF 8F 0 (@) @) (@)
16 Jog acceleration/deceleration time 10 90 0 (@) O @)
17 MRS input selection 11 91 0 @) @) @)
18 High speed maximum frequency 12 92 0 (@) O @)
19 Base frequency voltage 13 93 0 @) O O
20 ﬁggifr:ison/deceleration reference 14 94 0 o o o
21 Acceleration/deceleration time - o 9 o o o
increments
n [Smeegemeed | o | w | 0 | o | o [ o
23 | Compensation fator at doutlespeed | 7| ¥ g ° 0 °
24 Multi-speed setting (speed 4) 18 98 0 (@) @) @)
25 Multi-speed setting (speed 5) 19 99 0 @) @) @)
26 Multi-speed setting (speed 6) 1A 9A 0 (@) @) @)
27 Multi-speed setting (speed 7) 1B 9B 0 @) @) @)
28 Multi-speed input compensation 10 9 0 o o o
selection
29 Accelgration/deceleration pattern 5 5 9 o o o
selection
30 Regenerative function selection 1E 9E 0 (@) @) @)
31 Frequency jump 1A 1F 9F 0 @) @) @)
32 Frequency jump 1B 20 A0 0 (@) O O
33 Frequency jump 2A 21 A1 0 @) @) @)
34 Frequency jump 2B 22 A2 0 (@) O O
35 Frequency jump 3A 23 A3 0 (@) (@) (@)
36 Frequency jump 3B 24 A4 0 (@) (@) (@)
37 Speed display 25 A5 0 (@] (@) (@)
41 Up-to-frequency sensitivity 29 A9 0 (@) O (@)
42 Output frequency detection 2A AA 0 @) @) (@)
43 Outgut frequency detection for reverse 28 AB 0 o o o
rotation
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Parameter Name Instruction Code - 1 Parameter Parameter | All Parameter
Read Write |Extended Copy *2 Clear 2 Clear -2
44 Second acceleration/deceleration time 2C AC 0 (@] (@) (@)
45 Second deceleration time 2D AD 0 O O O
46 Second torque boost 2E AE 0 O O O
47 Second V/F (base frequency) 2F AF 0 O O O
48 Suerc;Z:? stall prevention operation 0 = . o o o
49 fSrggﬁzg:;all prevention operation 31 81 0 o o o
50 Second output frequency detection 32 B2 0 O O O
51 Second electronic thermal O/L relay 33 B3 0 O O O
52 DU/PU main display data selection 34 B4 0 O O O
54 CA terminal function selection 36 B6 0 @) O O
55 Frequency monitoring reference 37 B7 0 @) @) @)
56 Current monitoring reference 38 B8 0 (@) O O
57 Restart coasting time 39 B9 0 @) O O
58 Restart cushion time 3A BA 0 (@) O O
59 Remote function selection 3B BB 0 (@] (@) (@)
60 Energy saving control selection 3C BC 0 (@) @) @)
61 Reference current 3D BD 0 (@] (@) (@)
62 Reference value at acceleration 3E BE 0 O O O
63 Reference value at deceleration 3F BF 0 (@) @) (@)
64 Starting frequency for elevator mode 40 Co 0 (@) @) @)
65 Retry selection 41 c1 0 (@) @) (@)
66 ftt::lirp:;e;/rizt&c;: (?yperation reduction 2 o2 0 o o o
67 Number of retries at fault occurrence 43 C3 0 @) O O
68 Retry waiting time 44 Cc4 0 (@) O O
69 Retry count display erase 45 @5 0 @) O O
70 Special regenerative brake duty 46 C6 0 (@) O @)
71 Applied motor 47 c7 0 @) @) @)
72 PWM frequency selection 48 c8 0 (@) O @)
73 Analog input selection 49 c9 0 O O O
74 Input filter time constant 4A CA 0 O O O
75 |detestionPU stop seleoton e | @ | @ ° = :
76 Fault code output selection 4c cc 0 (@) O O
77~ Parameter write selection 4D cD 0 @) @) O
78 Reverse rotation prevention selection 4E CE 0 (@) O O
79~ Operation mode selection 4F CF 0 @) @) @)
80 Motor capacity 50 DO 0 (@) O @)
90 Motor constant (R1) 5A DA 0 (@) X @)
100 V/F1(first frequency) 00 80 1 (@) O @)
101 V/FA1(first frequency voltage) o1 81 1 (@) @) (@)
102 V/F2(second frequency) 02 82 1 (@) @) @)
103 V/F2(second frequency voltage) 03 83 1 (@) @) (@)
104 V/F3(third frequency) 04 84 1 (@) (@) (@)
105 V/F3(third frequency voltage) 05 85 1 (@] (@) (@)
106 V/F4(fourth frequency) 06 86 1 (@) (@) (@)
107 V/F4(fourth frequency voltage) 07 87 1 (@] (@) (@)
108 V/F5(fifth frequency) 08 88 1 (@) @) @)
109 V/F5(fifth frequency voltage) 09 89 1 (@) (@) (@)

* Read and write from communication with PU connector only is enabled.
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Parameter Name Instruction Code - 1 Parameter Parameter | All Parameter
Read Write |Extended| Copy =2 Clear -2 Clear -2
117 PU communication station number 11 91 1 (@] O3 (OF]
118 PU communication speed 12 92 1 (@) O3 O3
119 PU communication stop bit length 13 93 1 (@) O3 O3
120 PU communication parity check 14 94 1 (@) O3 O3
121 Number of PU communication retries 15 95 1 @) O3 O3
122 PU communication check time interval 16 96 1 (@) O3 O3
123 PU communication waiting time setting 17 97 1 @) O3 O3
124 PU communication CR/LF selection 18 98 1 (@) O3 O3
125 ;z;:g:éyz frequency setting gain . o ’ o » o
126 ;I;ZI;‘TJS:(I:; frequency setting gain i oA 4 o y o
127 anI;Ec: ;:S:(t;;/OI automatic switchover 5 5 . o o o
128 PID action selection 1C 9C 1 (@) @) @)
129 PID proportional band 1D 9D 1 (@) (@) (@)
130 PID integral time 1E 9E 1 (@) (@) (@)
131 PID upper limit 1F 9F 1 (@] (@) (@)
132 PID lower limit 20 A0 1 (@) O (@)
133 PID action set point 21 Al 1 (0] @) (@)
134 PID differential time 22 A2 1 (@) @) @)
135 Electronic bypass sequence selection 23 A3 1 @) @) @)
136 MC switchover interlock time 24 A4 1 (@) O @)
137 Start waiting time 25 A5 1 @) @) @)
138 Bypass selection at a fault 26 A6 1 (@) O O
100 [ e | # | w | 1 | o | o | o
140 5zgﬁf:gyacceleration stopping 28 A8 4 o o o
141 Backlash acceleration stopping time 29 A9 1 @) @) @)
142 fBr:(c;ﬁI::,:ydeceIeration stopping on An 4 o o o
143 Backlash deceleration stopping time 2B AB 1 @) @) (@)
144 Speed setting switchover 2C AC 1 (@) @) @)
145 PU display language selection 2D AD 1 (@) x X
148 Stall prevention level at OV input 30 BO 1 (@) ©) @)
149 Stall prevention level at 10V input 31 B1 1 @) @) @)
150 Output current detection level 32 B2 1 (@) @) O
151 Qutput current detection signal delay o e . o o o
time
152 Zero current detection level 34 B4 1 (@) @) @)
153 Zero current detection time 35 B5 1 (@] (@) (@)
154 :)/:)elt\;':legr:ati;endg;:;?;izilectlon during stall 36 86 4 o o o
155 RT signal function validity condition o o . o o o
selection
156 Stall prevention operation selection 38 B8 1 (@) @) @)
157 OL signal output timer 39 B9 1 (@] (@) (@)
158 AM terminal function selection 3A BA 1 (@) @) (@)
150 |pomelcsiieeiee @ w | w | 1 | o | o | o
160 User group read selection 00 80 2 (@) O O
161 Frequgncy setting/key lock operation i . 5 o » o
selection
w |[Morleesmsesananecs | | | 2 | o | o | o
163 First cushion time for restart 03 83 2 @) @) @)
164 First cushion voltage for restart 04 84 2 (@) O O

310




Parameter Name Instruction Code - 1 Parameter Parameter | All Parameter
Read Write |Extended| Copy =2 Clear =2 Clear *2
165 Stall prevention operation level for e o 5 o o o
restart
166 Outpu.t current detection signal 06 86 p o o o
retention time
167 Outpu_t current detection operation i o 5 o o o
selection
168 i
169 Parameter for manufacturer setting. Do not set.
170 Watt-hour meter clear 0A 8A 2 @) x O
171 Operation hour meter clear 0B 8B 2 x X X
172 User group registered display/batch oc sc 5 o y o
clear
173 User group registration 0D 8D 2 X x x
174 User group clear 0E 8E 2 X x x
178 STF terminal function selection 12 92 2 O X O
179 STR terminal function selection 13 93 2 (@) x @)
180 RL terminal function selection 14 94 2 (@) x @)
181 RM terminal function selection 15 95 2 (@) x O
182 RH terminal function selection 16 96 2 O X @)
183 RT terminal function selection 17 97 2 @) X O
184 AU terminal function selection 18 98 2 O X O
185 JOG terminal function selection 19 99 2 O X O
186 CS terminal function selection 1A 9A 2 O X O
187 MRS terminal function selection 18 9B 2 (@) X @)
188 STOP terminal function selection 1C 9C 2 (@] x (@)
189 RES terminal function selection 1D 9D 2 (@) X (@)
190 RUN terminal function selection 1E 9E 2 (@) X (@)
191 SU terminal function selection 1F 9F 2 (@) x (@)
192 IPF terminal function selection 20 A0 2 O X O
193 OL terminal function selection 21 A1 2 @) X O
194 FU terminal function selection 22 A2 2 (@) X (@)
195 ABC1 terminal function selection 23 A3 2 (@) x @)
196 ABC2 terminal function selection 24 A4 2 (@) x (@)
232 Multi-speed setting (speed 8) 28 A8 2 (@) O @)
233 Multi-speed setting (speed 9) 29 A9 2 @) @) @)
234 Multi-speed setting (speed 10) 2A AA 2 (@) @) @)
235 Multi-speed setting (speed 11) 2B AB 2 @) @) O
236 Multi-speed setting (speed 12) 2C AC 2 (@) O O
237 Multi-speed setting (speed 13) 2D AD 2 @) @) O
238 Multi-speed setting (speed 14) 2E AE 2 (@) @) @)
239 Multi-speed setting (speed 15) 2F AF 2 (@] (@) (@)
240 Soft-PWM operation selection 30 BO 2 @) O O
241 Analog input display unit switchover 31 B1 2 (@) @) (@)
2z [ latteasomprsalen [ | wm | 2 | o | o | o
s [ etteteomeaion | | | 2 | o | o | o
244 Cooling fan operation selection 34 B4 (@) @) @)
245 Rated slip 35 B5 (@] (@) (@)
246 Slip compensation time constant 36 B6 (@) @) @)
2a7_|Consartsoner e o [w | o o | o | o
250 Stop selection 3A BA 2 (@) O O
251 Output phase loss protection selection 3B BB 2 @) @) O
252 Override bias 3C BC 2 (@) @) @)
253 Override gain 3D BD 2 (@) (@) (@)
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Parameter Name Instruction Code *1 Parameter Parameter | All Parameter
Read Write |Extended| Copy =2 Clear -2 Clear -2
255 Life alarm status display 3F BF 2 X x x
256 Inrush current limit circuit life display 40 Co 2 X x x
257 Control circuit capacitor life display 41 c1 2 X X X
258 Main circuit capacitor life display 42 c2 2 x X x
259 Main circuit capacitor life measuring 43 C3 2 (@) ©) @)
260 PWM frequency automatic switchover 44 c4 2 @) @) @)
261 Power failure stop selection 45 C5 2 (@) ©) @)
262 SS'tl;trattracted frequency at deceleration e - 5 o o o
263 Subtraction starting frequency 47 c7 2 (@) (@) (@)
264 Power-failure deceleration time 1 48 c8 2 (@] (@) (@)
265 Power-failure deceleration time 2 49 c9 2 O O O
266 | Coichover freauency @ | e | e ° ° °
267 Terminal 4 input selection 4B CcB 2 (@) x O
268 Monitor decimal digits selection 4c cc 2 @) @) @)
269 Parameter for manufacturer setting. Do not set.
209 aRtortth(;r:t icr!]i;ection detection selection . = 2 o o o
300 BCD input bias[AX] 00 80 3 (0] 0] 0]
301 BCD input gain 01 81 3 ) o) 0
302 BIN input bias[AX_ 02 82 3 o) 0 0
303  |BIN input gain[AX 03 83 3 ) o) 0
Digital input and analog input
304 compensation enable/disable 04 84 3 O @] @]
selection
305 Read timing operation selection[AX] 05 85 3 O @] (@]
306  |Analog output signal selection[AY 06 86 3 o) o) e
307  |Setting for zero analog output[AY] 07 87 3 o) o) (0)
308  |Setting for maximum analog output[AY] 08 88 3 o) ) 0)
Analog output signal voltage/current
309 switchsi)ver . & 09 89 3 o O (@)
310 Analog meter voltage output oA " 3 o o o
selection[AY |
311 Setting for zero analog meter voltage 0B - 3 o o o
output[AY
312 Setting for maximum analog meter oc 8c 3 o o o
voltage output[AY]
313 |DOO output selection 0D 8D 3 e) ) 0)
314 |DO1 output selection 0E 8E 3 0 ) 0)
315 |DO2 output selection[AY]NC] OF 8F 3 e) ) @)
316 |DO3 output selection[AY] 10 90 3 o) ) 0)
317 DO4 output selection[AY] 11 91 3 e} e} e}
318  |DOS5 output selection[AY] 12 92 3 o) o) 0
319  |DO6 output selection[AY] 13 93 3 o) 0 0O
320  |RA1 output selection[AR] 14 94 3 ) O @)
321 RA2 output selection[AR] 15 95 3 o) e) e
322 |RA3 output selection[AR] 16 96 3 o) o) e
323  |AMO 0V adjustment[AY] 17 97 3 o) x e
324 |AM1 0mA adjustment[AY 18 98 3 ) X @)
329  |Digital input unit selection [AX] 1D 9D 3 o) x e
331 RS-485 communication station 1F 9F 3 (@) O3 O3
332 RS-485 communication speed 20 A0 3 @) O3 O3
333 RS-485 communication stop bit length 21 A1 3 (@) O3 O3
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Parameter Name Instruction Code *1 Parameter Parameter | All Parameter
Read Write |Extended| Copy =2 Clear =2 Clear =2

334 RS-48_5 communication parity check P e F o O O
selection

335 RS-485 communication retry count 23 A3 3 (@) O3 O3

336 RS-485 communication check time 2 . E o O3 O
interval

337 RS-_485 communication waiting time 25 A5 3 o O O
setting

338 Communication operation command P e g o O O
source

339 Communication speed command 27 A7 3 O3 O
source

340 Communication startup mode selection 28 A8 3 (@) O3 O3

341 RS-48§ communication CR/LF 29 A9 3 o O O
selection

342 Communlcatlon EEPROM write e i E o o o
selection

343 Communication error count 2B AB 3 X x x

345 DeviceNet addressND] 2D AD 3 O O-3 O3

346 DeviceNet baud rate[ND] 2E AE 3 ) 0% O3
Communication reset

349 31 B1 3 (@] O~ O
selection[NC] ’ ’

387  |Initial communication delay time[NL] 57 D7 3 o) ) e}

388 Send time interval at heart beat[NL] 58 D8 3 @) @) @)
Minimum sending time at heart

389 59 D9 3 O @] @]
beat[NL]

390  |% setting reference frequency[NL_ 5A DA 3 o) 0 o

391 Receive time interval at heart beat[NL] 58 DB 3 ) O ®)

392 Event driven detection width[NL] 5C DC 3 @) @) @)

495 Remote output selection 5F DF 4 (@) @) @)

496 Remote output data 1 60 EO 4 x X x

497 Remote output data 2 61 E1 4 x x X
Communication error execution waiting

500 00 80 5] (@] O3 O3
time[NC]

501 Cpmmunication error occurrence count o1 81 5 “ o o
display[NC]
Stop mode selection at communication

502 02 82 5 (@] O O+
error[Kc] ’ ’

503 Maintenance timer 03 83 5 x x X

504 Malntenance timer alarm output set . o s o » o
time

539 I\_/Iodt_Jus-RTU communication check 27 A7 5 o O O
time interval
Communication station number (CC-

542 2A AA 5 (@] O+ O+
Link)[iC] ’ ’

543  |Baud rate (CC-Link)[NC] 28 AB 5 ¢) O3 O3

544 |CC-Link extended setting/NC 2C AC 5 @) O3 O3

549 Protocol selection 31 B1 5 (@) O3 O3

550 NET mode operation command source o - E o O3 O
selection

551 PU mpde operation command source 33 B3 5 o O O
selection

555 Current average time 37 B7 5 @) O O

556 Data output mask time 38 B8 (@) O O

557 Current average value monitor signal e o E o o o
output reference current

563 Energization time carrying-over times 3F BF x x x

564 Operating time carrying-over times 40 Co 5 x X
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Parameter Name Instruction Code *1 Parameter Parameter | All Parameter
Read Write |Extended| Copy =2 Clear -2 Clear =2
570 Multiple rating setting 46 Cé 5 (@) x X
571 Holding time at a start 47 c7 5 (@] (@) (@)
573 4mA input check selection 49 c9 5 (@) @) @)
575 Output interruption detection time 4B CcB 5 O O O
576 Output interruption detection level 4C cc 5 O O O
577 Output interruption cancel level 4D cD 5 (@) @) @)
578 Auxiliary motor operation selection 4E CE 5 (@) ©) @)
579 Motor connection function selection 4F CF 5 @) @) @)
580 MC switching interlock time 50 DO 5 (@) O O
581 Start waiting time 51 D1 5 @) @) @)
582 Auxiliary motqr connection-time 52 D2 5 o o o
deceleration time
583 aA(L:J(ifélll:gtir‘cr;r(:ttci)rrn(ilsconnectlon-tlme e a6 : o o o
584 Auxiliary motor 1 starting frequency 54 D4 5 (@) O O
585 Auxiliary motor 2 starting frequency 55 D5 5 @) @) @)
586 Auxiliary motor 3 starting frequency 56 D6 5 (@) @) @)
587 Auxiliary motor 1 stopping frequency 57 D7 5 (@) (@) (@)
588 Auxiliary motor 2 stopping frequency 58 D8 5 (@) @) @)
589 Auxiliary motor 3 stopping frequency 59 D9 5 (@) (@) (@)
590 Auxiliary motor start detection time 5A DA 5 O O O
591 Auxiliary motor stop detection time 58 DB 5 @) @) (@)
611 Acceleration time at a restart 0B 8B 6 (@) @) @)
867 AM output filter 43 C3 8 (@) (@) (@)
869 Current output filter 45 C5 8 (@) ©) @)
872 Input phase loss protection selection 48 c8 8 (@) @) @)
882 Regerlweration avoidance operation 52 D2 8 o o o
selection
883 Regeneration avoidance operation e 56 G o o o
level
334 | Goceleration cotesion sensiiiy i 0 0 °
85 | omponsation frequency mitvalue | | 8 g ° ° °
886 Regeneration avoidance voltage gain 56 D6 8 (@) O (@)
888 Free parameter 1 58 D8 8 (@) x x
889 Free parameter 2 59 D9 8 (@) x x
891 (?umulative power monitor digit shifted o o ; o o o
times
892 Load factor 5C DC 8 (@) (@] (@)
893 Energy saving monitor reference o o5 ‘ o o o
(motor capacity)
894 ;)gxgglszils&tlgge(:;trilgr? commercial 5E DE 8 o o o
895 Power saving rate reference value 5F DF 8 (@) (@) (@)
896 Power unit cost 60 EO 8 O o (@)
897 Power saving monitor average time 61 E1 8 (@] (@) (@)
898 Power saving cumulative monitor clear 62 E2 8 O X O
899 Operation time rate (estimated value) 63 E3 8 (@] (@) (@)
(9%%) CA terminal calibration 5C DC 1 O X O
i AM terminal calibration 5D DD 1 O X O
(901)
(9C022) ;I"S;]TJZ:(IWZ frequency setting bias 5E DE 4 o y o
C3 . . .
(902) Terminal 2 frequency setting bias 5E DE 1 O X O
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Parameter Name Instruction Code *1 Parameter Parameter | All Parameter
Read Write |Extended| Copy *2 Clear =2 Clear =2
125 Terminal 2 frequency setting gain 5F DF 4 o “ o

(903) |frequency
C4 . ) .

(903) Terminal 2 frequency setting gain 5F DF 1 O X O
C5 Terminal 4 frequency setting bias 60 o ; o " o

(904) |frequency
C6 . . .

(904) Terminal 4 frequency setting bias 60 EO 1 O X O
126 Terminal 4 frequency setting gain 61 £1 ; o N o

(905) |frequency
Cc7 . ) .

(905) Terminal 4 frequency setting gain 61 E1 1 O X O
Cc8 L

(930) Current output bias signal 1E 9E 9 O O O
C9 .

(930) Current output bias current 1E 9E 9 @] @] (@]
Cc10 .

(931) Current output gain signal 1F 9F 9 O O O
Cc11 .

(931) Current output gain current 1F 9F 9 O O O
989 Parameter copy alarm release 59 D9 9 (@) x O
990 PU buzzer control 5A DA 9 (@] (@) (@)
991 PU contrast adjustment 58 DB 9 (@) x O
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|Appendix 3 Specification change

Appendix 3-1 SERIAL number check

Refer to page 2 for the location of the rating plate.

Rating plate example

o 7 0
Symbol Year

TCOOOAOOOGOO

The SERIAL consists of 1 version symbol, 2 numeric characters or 1 numeric character and 1
alphabet letter indicating year and month, and 6 numeric characters indicating control number.

Month  Control number

Q00000

]TC number

Month is indicated as 1 to 9, X (October), Y (November), and Z (December).

Appendix 3-2 Changed items

Label on the product package

Inverter Type

Identification Symbol

]SERIAL (Serial No.) | K

Bar code

SERIAL (Serial No.)

Input rating

The SERIAL (Serial No.) indicated on the label of the
product package consists of six digits including the first
three digits of the control number and a symbol.

» Settings "10" and "11" of Pr.495 are valid for the inverter assembled after the following SERIAL.

» The inverters whose communication parameters (Pr.345 and Pr.346) are not cleared when parameter clear/all clear is
executed using Class 0x2A instance1 Attribute ID105 and 106 are assembled after the following SERIAL.
Refer to the table below to check the SERIAL indicated on the inverter rating plate or package.

@200V class

Inverter Type

Label on Product Package
Identification Symbol

Lower Third and
Second Number of TC
Number on Rating Plate

SERIAL (Upper Second
Numbers of SERIAL)

Without G5 c7
FR-F720-00046-NA
<G> G7 c7
FR-F720-00077-NA Without G5 D7
<G> G7 c7
Without G5 D7
FR-F720-001 167-NA
0-00105/0016 — = 7
Without G5 E7
FR-F720-00250-NA
<G> G7 7
FR-F720-00340/00490-NA Without G5 -
<G> G7 c7
Without G5 57
FR-F720-00630-NA
<G> G7 D7
FR-F720-00770 to 01250-NA Without G5 E7
<G> G7 F7
Without G5 7
FR-F720-01540 to 02330-NA
<G> G7 c7
Without G5 Q7
FR-F720-031 4750-NA
0-03160 to 04750 = = 7
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0400V class

Label on Product Package mensmhindiand SERIAL (Upper Second
Inverter Type e o Second Number of TC
Identification Symbol . Numbers of SERIAL)
Number on Rating Plate
Without G5 A7
FR-F740-00023-NA
<G> G7 D7
Without G5 B7
FR-F740-00038 to 00126-NA
<G> G7 D7
Without G5 w7
FR-F740-00170 to 00380-NA
<G> G7 E7
Without G5 Y7
FR-F740-00470-NA
0-00470 <G> G7 H7
Without G5 z7
FR-F740-00620-NA
<G> G7 H7
FR-F740-00770 to 01160-NA Without d v7
<G> G7 E7
Without G5 P7
FR-F740-01800-NA
<G> G7 Cc7
Without G5 P7
FR-F740-02160/02600-NA
<G> G7 D7
Without G5 Q7
FR-F740-03250/03610-NA
<G> G7 D7
Without G5 P7
FR-F740-04320/04810-NA
0-04320/04810 TS a7 57
Without G5 K7
FR-F740-05470-NA
<G> G7 D7
Without G5 L7
FR-F740-06100-NA
<G> G7 D7
Without G5 K7
FR-F740-06830-NA
<G> G7 D7
Without G5 M7
FR-F740-07700/08660-NA
<G> G7 B7
FR-F740-09620 to 12120-NA Without G5 L7
<G> G7 B7
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REVISIONS
*The manual number is given on the bottom left of the back cover.

Print Date *Manual Number Revision
Sep., 2004 IB(NA)-0600217ENG-A | First edition

Dec., 2004 | IB(NA)-0600217ENG-B | [Agditions

- FR-F720 - 03160 to 04750 - NA
- FR-F740 - 04320 to 12120 - NA

May, 2006 IB(NA)-0600217ENG-C -Partial modification
Additions

- Panel cut dimension of heatsink protrusion
- Pr. 539 Modbus-RTU communication check time interval
- Voltage/current input switch

Aug., 2008 | IB(NA)-0600217ENG-D | [Aqditions

Additional explanation to "Causes and corrective actions"
- Addition of setting values "10" and 11" to Pr. 495 Remote output selection
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